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R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE l
R’ T’ l’ ON THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES R’ T’ L4

Big Money quick—the chance to more than double your salary—is offered to you now. RADIO
has leaped from the experimental stage to a gigantic industry, employing many, many thou-

sands and loudly calling for MoRE TRAINED MENX to fill the Big-Pay jobs.

TALKING PICTURES have taken the largercities by storm and will sweep the entire country,

opening up many new good jobs everywhere. TELEVISION now comes with even greater

promise of a large number of good paying jobs and big profits for those who are prepared.

Big Money Now! More to Come

Here is an entirely new field of profitable employment-—Big-Money Jobs—$2500

—$3500—8§5000 and up, right now—Ilots of money easily made in spare time—
increasing pay for you and more and more money as this new industry
grows bigger and bigger.

Let F.H.Schnelland R.T.0.
Advisory Board Help You

-
f Answer the Call—Get Into This QIr. Schmell, Chtet of the R, T. T.
¥ 3 w' known radio men in America, He has
] Money-Maklng lnd“Stry No & hirenly yenr? ; o'r lR.'uuo expertence.
. .. . . .. kirst to establish two wa
! The “R.T.I.” famous “3 in 1” Home Training in Radio, Television gommunieation with A1-:m-n‘r¥e. Forine
It 1 N alk H riatlie. Manager of American o
| and Talking Pictures makes it easy for men, youngmen and boys to Relay Lengne. Llatorant Cortnaitio
! / WS ce get into this new field quickly. R. T. I. home trainingis practical ofthel. 8. N. It Inventor and de-lzner
} N\:;“, cc\f\:“ over and easy tounderstand. 1t trains your head and hands at the Decr 10 Jarda. Jadio. mahutacturers, &
5500 awshedame m:‘\\- ‘\‘c" Ky same time. Your opportunities for money-making are un- noﬁr«}'s%ﬁ&?&f élrmm]éi:Tbgén'l‘ﬂ'xLL?ﬂ
0 fé x\a\’ac4 vo WhGaviNe: limited. Your age,amount of education, or experience make nodifference. the Radio industry,
“‘ao\o co‘fv'o\\t‘\s 1 If you are interested and ambitious you can succeed. Are you willing to -
yout ‘;"“ L0 R use a littlespare time at home? Thatis all you need to quickly start
sm\‘ﬂous\“"“' making money with R, T. I, material and home training.Y ou will be
3. ready for a good job or profitable businessof your own, even before

youfinishthetraining. Remember—you lcarn athomein your spare
time on actual equipment included in fne, bigoutfitssent youby
R.T.I. R.T.I with all its eonnections in thaindustry, keeps
you up-to-date and pushing forward all the time.
R. T. I. Wonderful Free Book
Nothing Like It Ever Published
No one can fully realize the amazing size and future
growth of thelRadio, Television, and Talking Picture
industries unless they know allthéfaets revealed in
this R. T. I. book. Noexaggeration is necessary—
the plain truth is astounding. Jt will open your
eyestothedawnol thegreatestdevelopmentin
the history of the world—the vastnumber of
new money-making johs—enormousspare-

—
Is Now Radio En

<o

eer Through
in

A ? 401 R.T. L
timeprofits—allwithineasy reach of am« Today I am abg to c.lli;:‘a mysclt ag a Radlo
bitious men. Send for your copy before Englricer along with theleaders, and thislsall
this edition is exhausted. due to the hel[) of R. T. 1. I have been able to
y every radio problem with which

N handleefliclent
BigR.T.1.Book Free— They Last Ihave comeIn contact. I cannot say too much in

raise of R.TA[.,:\mInn{mnn desiring toimprove

iimselfcan do nothing better than find out what
this Institution has to offer, and get started with
their training.—I1. I, SATTERFIELD, Chlef Radlo
Engincer, Western Alr Express, Amarillo, Texas,

RADIO & TELEVISION INSTITUTE
Dept. 765 4806 St. Anthony Ct., Chicago
RADIO & TELEVISION INSTITUTE
Dept. 765 4806 St. Anthony Court, Chicago

Send me Free and prepaid your BIG BOOK
““Tune In On Big Pay” and {ull details of your
three-in-one Home Training (without obligating
me in any way).

STEP UP QUICK TO A BIG MONEY JOB THROUGH R. T. l.training in Broadeasting. Sales, Serv-

lee, Manufaeturing, Repairing, 8hip and Statlon Operating, Installing, in business for yourseif. Name.........co o

R.T.I R.T.%. TRAINS YOUAT HOME FOR A GOOD JOB OR A PROFITABLE l AdAress....oo, o
S PART TIME OR FULL TIME BUSINESS OF YOUR OWN + City.. .
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ARE YOU INTERESTED IN MOTION PICTURES WITH SOUND?

JUST OFF THE PRESS

SOUND PICTURENS

AND

TROUBLE SHOOTERS MANUAL

By CAMERON and RIDER

OVER 1200 PAGES . . S00 ILLUSTRATIONS

Sound Recording and Reprodueing Equipment
How It's Constructed — How It Works
Why It Works — Troubles to be Expceted
How to Locate Source of Trouble — How to Remedy Tirouble

The Whole Question of Sound Motion Pictures Treated from an Entirely New Angle
Explains in Detail the Construction, Operation and Care of All Sound Recording and
Reproducing Equipment

A COMPLETE GUIDE FOR TROUBLE SHOOTING

V,taphonc—‘\lothone -W. E. ‘-)stems— R.C.A. l’hotophone—l’acent—Tonc 0-Graph, etc., etc.

WHAT DO YOU WANT TO KNOW
ABOUT SOUND PICTURES? % G
YOUR ANSWER IS IN THIS ENCYCLOPEDIA ’ o FNCYCLOPEDIA
Cameron's Books have been used in the inotion picture indust.ry throughout a;fﬂ”ﬁ'ﬂ)!ﬂﬂﬂ”ﬂﬂ[/kﬂ

the world for the past 12 years, and are universally recognized as THE
STANDARD AUTHORITY on the subject. They have been endorsed by

3 . (#
every trade paper in the industry. '(&%
DEPT. OF COMMERCE. Washington, D. C.: Oy /' 2000 Wawos, PHRASES, TERMS,ETC.
“These Looks shonld bLe in the possession of every projectionist, thealer manager and DEFINED AND EXPLAINED
evervone interested receiving first-hand authentic information regarding the applica-

tion of sound to inestion pictires. Cuameron’s hooks are a very worth-while conlr:butwn
to the motion picture industry.

DEPT. OF PUBLIC INSTRUCTION, Washington, D. C,, Says:

“There § 10 =cries of books en Motion Pictures in the whele: lihrary of Congress as
much usc, ws thoge by Cameroi.  We recommend them us a complete guide to the
Motion Pit.are Industry.”

YOU CAN'T GO WRONG WITH A CAMERON BOOK

MOTION PICTURES wirta SOUND

By JAMES R. CAMERON
Introduction by WILLIAM FOX (IFox Film Corp.)

This book covers the subject from A to Z in such a manner that the subject is easily under-
stood—400 pages of nothing but “Talkie” information—fully illustrated

Price, $5.00

MOTION PICTURE PROJECTION

By JAMES R. CAMERON
Introduction by S. LROTHAFEL (“Roxy")

1280 Pages - 500 INustrations - 4th Edition - 12th Year
Used Throughout the Motion Picture Industry as THE STANDARD AUTHORITY
Price, $6.00

CAMERON PUBLlSHlNG CO., Manhattan Beach, Brooklyn, New York

PRICE 332

o
%
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SOLVING TELEVISION PROBLEMS. By Clyde J. Fiteh.
This well-known radio authority presents a very interesting
discussion of the present eondition of the art, and the pos-
sibilities of applying new principles to the technique in
order to produce larger and clearer images.

A SCREEN-GRID SUPERHETERODYNE. By II. G
Cisin. .\ conplete constructional description of u sensilive
receiver whieh the home huilder may readily adapt to his
car. Today, autootive radio is the fewture of this yvear's
market, and the custom huilder should be awake to the

-CAFT i: publlshed monthly, on the fifth of the month preceding that of
gn:?:l?llcgllbwﬂmiﬂ: priee 1s $2.50 per year. (In Canada and foreign countries,
§3.00 a year to cover additional postage.) Kntered at the postoffice at Mr. Morrls,
Ill., as second-clazs matter umler the aet of March 3. 9. Title recistered
U. 8. Patent Oftiee. Trademarks, and cop¥rights by permisslon of Gernsbaek I’ub-
lications, Ine., 98 1'ark Place. New York Clty.

possibilities of getting into the bandwagon of this big move-
ment.

MODERNIZING OLD RECEIVERS. At the present time,
a large mumber of very high-class receivers are obtainahle
for simall suins. Thev contain the hest of material, housed
in fine eabinets; and the custom builder and Service Man
who can adapt them to modern demands has an excellent
opportunity to profit by this condition. A series of articles
will deal with what may be done along this line.

And many other practical and instructive articles.

Text and fMustratlons of thls magazlne are copyright and must not be reproduced
without permlsslon of the copyright owners, Ve are also agents for SCIENCE
WONDER  STORIES, AR WONDER  STORIES, SCIENTIFIC DETECTIVIE
MONTHLY and SCIENCE WONDER QUARTHERLY. subscilptlons to these maga-
Zlnes ntay be taken in combinatien with RADIO-CRAFT at redoeed Club rpates.
wWrlte for iInformatlon.

Copyrlght 1930, GERNSBACK PUBLICATIONS, INC

Published by

TECHNI-CRAFT

PUBLISHING

CORPORATION

Publication Office: 404 No. Wesley Ave.,, Mount Morris, Illinois

Editorial and Advertising Offices
96-98 Park Place, New York City

Western Advertising Office
737 North Michigan Avenue, Chicago, Ill.

L. F. McCLURE, Western Advertising Representative

London Agent: Hachette & Cie.,
16-17 King William St., Charing Cross, W.C. 2

Paris flalent: Hachette & Cie.,

Australian Agent: MeGill’s Ageney,

Rue Reaumur 179 Elizabeth St.. Melbourne
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~follow this
amazingly easy

Ll

and yzre ih.mugh in 90 DAYS!

way into |

RADIO-CRAFT

Learning about the con-
verter used to change
alternating to direct
current at the great
Coyne Shops

Coyne men wotking on
the valves and timing of
a Velie Radial Aircraft
Engine

Y

AY good-bye to 25 and 35 dollars a week. Let me show vou how to qualify for

jobs leading to salaries of 850, $60 and up, a week, in ELECTRICITY — NOT

by correspondence, but by an amazing way to teach, RIGIHT HERE IN THE GREAT
COYNE SHOPS. You become a practical eleetrician in 90 days! Getting into Lleetricity

is far easier than you imagine!

LEARN-by doing the

work withyour own

hands IN 90 DAYS

The secret of Coyne-training ia
that it is ALL PRACTICAL work.
No books—no dry lessons—no use-
less theory. In the great shops of
Coyne you learn the “‘ins and outs”
of Electricity by actual work on
real electrical equipment — the fin-
est outlay in the country. And
best of all—experts work right
with vou every step of the way
showing you all the clectrical
secrets that are essential to your
success!

NO BOOKS—NO
PRINTED LESSONS

Experience not required 1 don’t eare if you don’t know an
armature from an air brake—I

don’t expect you to! I don't eareif vou're 16 vears old or 48—it makes no
difference! Don’t let lack of money stop you cither. Most of the men at
Coyne have no more money than you have.

: ] 1t1 Our employment bureau gives vou
Blg pay JObs are waltxng lifetime serviee. Two weeks after

graduation, Clyde I'. Hart got a position as eleetrician for the Great Western
Railroad at over $100 a week. That’s not unusual. We can point to Coyne
men making up to 2600 & month. You ean o into radio, batterv, or auto=
motive electrical business for yourself and make up to 315,000 ayear.

Railroad fare allowed Make up vour mind today to get into
one of these big pay electrical jobs,

Ifyouact now—1I'll allow vour railroad fare to Chicago and give you these
courses free! AVIATION ELECTRICITY, RADIO and AUTOMOTIVE
ELECTRICITY! And besides that, I help you to a part time joh while
learning! Don’t lose another minute—make this the turning point in your
life. Send this coupon RIGHT NOW.

S47

COYNE

ELECTRICAL SCHOOL

500 S. Paulina St., Dept. 50-85
Chicago, Ill.

[ —————

Get this
FREE BOOK

This school is 30
vears old-endorsed
by many large clec-
trical concernas.
Stmply mall the
coupon and let me
tell you all about it -
fnthe blg,free NEME AL s e AL s 15 Sopn 8 Asw & ot 5 o Hima
Coyne book,

S Mr. H C Lewls, Prestdent

500 S, Paulina St., Chicago, IIl.
Dear Mr. Lewis:

and how 1 can "earn while learning.”

AdABCE8 i rcrncnmsi) § el i A A LA

USE THE COUPON ¢ city............. L Sabe e

1

COYNE ELECTRICAL SCHOOL, Dejt 50-85

Without obligation send me your big freo
catalog and all details of Railroad Fare to
Chicago, Free Employment Service, Radio,
Aviation Elecerlcnv and \utomotneCourses,
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a week
Full Time
The replacing of the old battery-operated :
receivers with all-electric Radios has cre- $3 0,_0 ﬂﬂéﬂl[l‘ |
ated a tremendous country-wide demand %
for expert Radio Service Men. Thou- S Da re

sands of trained men are needed quick!

May, 1930

PN

Time

Ever on the alert for new wayvs of helping our
members make more money out of Radio, the
Radio Training Association of America now
offers ambitious men an intensified training
course in Radio Service Work. By taking this
training you can qualify for Radio Service
Work in 30 davs, earn $3.00 an hour and up,
spare time; prepare yourself for full-time pay-
ing $40 to $100 a weck.

Mail Coupon on Opposite Page
for No-Cost Training Offer

Cash in on Radio’s latest opportunity! Enroll in
the Association. IFor a limited time we will give to
the ambitious man a No-Cost Membership which
need not . . . should not . . . cost you a cent. But
you must act quickly. Filling out coupon can enable
you to cash in on Radio within 30 days, lift you out
of the small-pay, no-opportunity rut, into a ficld
where phenomenal earnings await the ambittous.
You owe it to yourself to investigate. Fill out coupon
NOW for details of No-Cost Membership.

THe Rapio TRAINING ASSOCIATION OF AMERICA
4513 Ravenswood Ave. Dept. RCA-5 Chicago, Ill.

30 Days of
R.T.A. Home Training

enables youtocashinon this
latest opportunity in Radio

If vou were qualified for Radio Service .
Work today, we ecould place vou. We We fu_rmsh
can't bedin to fill the requests that pour you \\'lth ﬂ.ll
in from great Radio organizations and thC
dealers. Members wanting full-time posi- eqlJiPIT]CHt
tions are being placed as soon as they ) = d
qualify. 5,000 more men are needed quick! you nce
If you want to get into Radio, earn $3.00 to bECO{]]C a
an hour spare time or $40 to $100 a week Radio
full time, this R. T. A. training offers ServiceMan'!
you the opportunity of a lifetime.

Radio Service Work a Quick
Route to Big-Pay Radio
Position

Radio Service Work gives vou the basic experience you need to
qualify for the hig $8.000. $10,000 to $25.000 a vear Radio positions.
Once vou get this experience, the whole range of rich opportunities
in Radio lies open before vou. Training in the Association. start-
ing as a Radio Service Man, is one of the quickest, most profitable
ways of qualifying for rapid advancement.

If vou want to get out of small-pay, monotonous work and eash
in on Radio quick, investigate this K. T. A. training and the rich
monev-making opportunities it opens up. No special education or
electrical experience necessary. The will to succeed is all you need.
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WITH THIS R. T. A. TESTING OUTFIT you will be able to service
a1l 1ypes of radio receivers. As the instruction book which accompanies
it gives individual data on most commercial sets on the market, {ts opera-
tion can be quickly mastered. This outfit does the work of testing outfits
that cost over $1060.00. Just owning the set and being able to use it will
make you a welcome addition to the staff of the harassed radio dealers
who ate being driven almost crazy trying to properly service the new
all-electric sets. With this outfit it will be a simple matter for you to
take a radio set that has gone wrong and by means of a few simple tests
locate the trouble. We are speaking of all types of sets—the old battery
set, A.C. receivers, and the new screen-grid sets. Tubes also can be tested
with this outifit.

This R. T. A. Testing Qutfit is housed in a well-constructed case
measuring eleven inches long, eleven inches wide, and four inches high.
The instruments and switches are mounted on an engraved bakelite

panel, behind which is a spacious compartment for carrying tools, etc.
The case is covered with a durable keratol and all externai fittings are
highly nickel plated. A large leather handle makes the QOutfit easy to carry.

You will find this testing outfit very easy to assemble and wire, and
equally simple to operate.

< A LD LLDLPS
B A A A N A SN N S e S S

This Testing Outht has
been especially designed
for Radio Servicemen. It
is the latest word in

Radio Testing Outfits.

Similar outfits sell for
as high as $100.00.

Lo~ % AN A A

Within thirty days after you start taking
our course and with the professional outfit,
itlustrated above, you will be on the road
to make real money.

No necessity to give up your present
position, if you do not wish to do so. Many
of our students have started in as Radio
Servicemen in their spare time until they
have become convinced that they can make far more
money from Radio Servicing than they ever dreanmut
of doing before.

Be sure to fill in the adjoining coupon and send it
in today. It may well prove to be the turning point
of your life.

RADIO-CRAFT
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With it you can make all the important tests such as for plate voltage,
plate current, filament voltage, grid bias, cathode bias, screen-gria
voltage, control-grid bias, etc. You can also use it as a continuity tester
for testing circuils, transformer windings, shorts, etc. It is a portable
radio laboratory—a laboratory in a box!

When you become a Radio Serviceman you will absolutely have to have
such a testing outfit. The one we ofter you is equal to the hest commniercial
test sets on the market. When you walk inte a customer’s house with
an impressive outfit like this, it gives you prestige and inspires con-
fidlemce. When a customer sees you starting teo work with this equipment,
he’s bound to feel that you know your stuff.

Bear this in mind—if you cheose this testing outfit you can start cashing
in on your training by following our spare-time money-making plans. In
a very short time we'll have you in a pesition where you will be a full-
fledged Radio Doctor able 10 earn $3.00 an hour servicing sets. When that
time comes you will need an outfit such as this. Think it ¢ver. This
R. T. A. Testing Outfit meets every requirement of the radio industry. It
is a triumph of constructional perfection—a marvel of completeness,
which when coupled with your training will give you a firm hold on the
lion’s share of the radio servicing business in your community.

Included
with this
training
is this
Elaborate
TESTING
OUTFIT

THE RADIO TRAINING ASSOCIATION OF AMERICA
4513 Ravenswood Ave., Dept. RCA-5, Chicago, 1ll.

Gentlemen: Please send me details of vour No-Cost
traming offer by which I can qualifv for Radio Service
Work within 30 days. This does not obligate me in
any way.

Name

Address ..

(T S — e State...

F——————————————
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LONDON

PAR)
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Brade of

International Radio DIRECT
from Foreign Stations

See N Without Dependence On
ee Nearest Dealer or -
Write Direct for Details Local Re-Broadcasting!

Kit K-115: The A.C. Super
Wasp. Use your lo\wn ABC -
pack or Pilot K-1l1 at . .
$16.50, specially designed $ 50 Short Wave and Broadcast Receiver
L RANGE 14 TO 500 METERS

N ' ' In Kit Form for A. C. or Buttery Operation

$ 50 Widen Your Circle of Entertainment!
Kit K-110: The battery- 29
operated Super-Wasp.
Batterics and Tubes extra

Your broadcast receiver is useless below 200 meters, but the Super-
Wasp, swooping down to 14 meters, and up to 500, unlocks a new
world of trans-oceanic radio you never heard before! And you get it
directly from the foreign station and not from a local rebroadcast.
Enthusiasts report Europcan, African, South American and Aus-
tralian stations. Music amazingly new! Weclcome variety for listeners
“fed up” with domestic radio programs! To assure consistently satis-

PILOT A CSUPER WASP factory operation, Pilot engincers developed the Pilotron P-227,

Rl S e Grid which naturally makes it a splendid tube for broadcast rcccivers.

[LYRISIREFY WP P

PILOT RADIO & TUBE CORP

323 BERRY STREET Chl'cagoo_ﬁice:234 South

BROOKLYN Wells Street
N. Y San Francisco 1278 DMlission
d o Office: Street

Costs only 50¢ and includes lapel pin, eertificate and “Radio Design™ Construetion
A Quartcrl?' Magazine, the Guild's Official Organ. Enclose 50¢ coin or stamps to Radio
International Guild, 103 Broadway, Brooklyn, N. Y.

Name

Address ...

City -
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I showed these menhow
10 get Big Pay jobs like these

Seldom Under $100 a Week

“My earnings in Radio are many
times bigger than 1 ever expected
they would be when I enrolled. In
November 1 made #5377, December
8645, January $465. My earnings
seldom fall under 8100 a weck. 1
merely mention this to give you some
idea of what a Radio man can do who
has the training.”
E. E. WINBORXE,
1414 W, 48th St., Norfolk, Va.

$3000 a Year in Own Business

“I cannot give N. R. 1. 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
business here. Any man who really
wants to advance cannot go wrong in
Radio. There is certainly a lack of
trained men.”
Frep A. NicnoLs,
P. 0. Box 207, Eaton, Colo.

RADIO-CRAFT
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- NATIONAL RADIO INSTITUTE
Bkt -
If you are earning a penny less than $30 a
weck, send for my book of information on op-
portunities in Radio. It is free. Radio’s
amazing growth is making hundreds of fine
jobs every year. My hook 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

Brondeasting stations use engineers, operators.
station managers and pay $1,800 to $5,000 a year.
Manufacturers continually need testers, inspectors,
forcmen, engincers. service men, buyers for jobs
paying up to $15,000 a year. Shipping companies
use hundreds of opcrators, give them world-wide
travel with practically no expense and $85 to $200
a month besides. Dealers and jobbers {(there are
over 35,000) are always on the lookout for good
service men, salesmen, buyers, managers and pay
$30 to $100 o week for good men. Talking Movies
pay as much as 875 to $200 a week to men with
Radio training. There are openings alinost every-
where to have a spare time or full time Radio
business of your own—to be your own boss. Radio
offers many other opportunities. My book tells
you about them. Be sure to get it at once.

My New 8 Qutfits 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 ecan build over 100 circuits—
build and experiment with the creuits used in
Atwater-Kent, Majestic, Crosley, Eveready,
Stewart-Warner, Philco, and many otler sets.
These experiments include A. C. and screen grid
sets, push pull amplification and other late
features. When you finish my course vou
won't need to take “any old job” just to get ex-
pericnce—you will be trained and experienced
ready to take vour place alongside men who
bave been in the ficld for years.

Back view of §-
tube A. C. screen
grid tuned Radio
frequency set—only
one of many cir-
cuits you can build
with the parts [
give without extra
charge.

LifetimeEmployment Service to all Graduates

MEN!

Get Your Copy of My Aew Book

Jt showt e

How to get agood

job in the Radio
Industry

_Hundreds of Jobs paying*50,°60,/75,,100
#) a week are opening in Radio every year.

551

I Will Train You at Home
in Your Spare Time
Hold your job until you are ready for another.
No need to leave home. All I ask is part of
vour spare time. 1 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, simple terms that most anyone
can understand.
My course includes Talking Movies,

Wired Radio, Television
My course is up-to-date with Radio’s latest uses
and improvements. It includes Radio’s appli-
cation to Tulking Movics. Television and home
Television expermnents, Wired Radio, Radio’s
use in Aviation, in addition to fitting you for
many other lines. When you finish you won't
be 2 “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
bave finished mny course, This agreement is backed by

‘the Pioneer and World's Largest organization devoted

entirely to 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 you the facts on Radio’s apportunities
and the many features and services of N.R.L. training.
It gives you 100 letiers from actual students who have
proved that my methods are successfut,  Get your copy
today. There is no obligation.
J. E. SMITH, President,
National Radio Institute, Dept. OEY
Washington, D. C.

IPON IS GOOD FOR
£ COPY OF MY

BOO

J. E. Ssuutn, President ~
National Radio Institute, Dept.OEY
Washington, D. C.

Dear Mn. Syitii:—Send me your book. 1
want to see what Radio offers and what you
otfer in Radio training. This request does
not obligate me in any way.

Name........ oL Teas ST O I D 0 o0 CEEs
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HEADINGS

JOIIN F. RIDER’S

“TROUBLE
SHOOTER’S
MANUAL”

is the ac¢cepted text book in the best radie schools. It is the
acknowledged source of service data and trouble shooting
information for many thousands of service men in this country.
Besides 22 chapters thoroughly covering the field of trouble
shooting, this volume contains the wiring diagrams of more
than 200 models of radio receivers covering the period between
1924 and 1929,
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WIRING DIAGRAMS OF THESE

COMMERCIAL RECEIVERS

Service Procedure

Practical Application of
Analysis

Vacuum TFubes

Operating Systems

Aerial Svstems

“A” Battery Eliminators

Troubles in “A" Elimi-
nators

Trouble Shooting in “A"”
Eliminators

“B” Battery Eliminators

Troubles in “B” Battery
Eliminators

Trouble Shooting in “B”
Battery Eliminators

Speakers and Types

Radio Corp. of America

Audio Amplifiers Atwater-Kent

Trouble Shooting in Audio 0.‘“'«:“ Zenith
Amplifiers Fada

Troubles in Detector Stewart-Warner
Systems Y0Ult Philco

Radio Frequency Ampli- C()[DY irlfeg-liis_emann
fiers -American

Trouble Shooting in R.F. Colonial
Amplifiers \ [ N ] Amrad

Series Filament Receivers ho‘v LIS DeForest

Testing, and Testing Gurodd
Devices Operadio

Troubles in D.C. Sets Magnavox

Troubles in A.C. Sets

Sy ey

SUPPLEMENTARY DIAGRAMS

Federal
Croslev
Majestic
Stromberg-Carlson
Grebe
Freshman
Kolster
Day-Fan
Workrite
Sparton
Ware
Kennedy
Sleeper
Grimes

240 PAGES 8" x 11”7, BLACK STURDITE BINDING
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OF 1929-1930 RECEIVERS

WIRING DIAGRAMS of reccivers manufactured during 1929
and 1930, as a supplement to the *‘Trouble Shooter’s Manual;”
are now available. The first group numbers 115 diagrams and
includes Screen-grid receivers manufactured by Grebe, Bruns-

wick, Radiola, Silver-Marshall, Steinite, Stewart-Warner,
Edison, American, Bosch, Crosley, Stromberg-Carlson and
others. Approximately 20 manufacturers are represented in

Supplementary Package No. 1. These diagrams are 8 x 11
inches, black on white. Here Is an opportunity to Ssecure
wiring diagrams of the new receivers at a price slightly greater
than 2 cents each. The diagrams are suitable for loose-leaf
binding.

115 Diagrams for...............$2.50
Combination Offer ............. 5.50

COUPON

RADIO TREATISE CO,
1440 Broadway, New York, N. Y.

Asdio “rosiine campmy.
1 ros eay

e

o torw €

Contjment

viesllemt work 8 bl “*roudle Sacetsrte Masual®.

-t

Tl GAmUEL CURTS m DD SCA0R
anD ALr e LABORS TOY
%2 soriaTem 4rougy
fstioatiy

favaary 08, 13

ny'
Vo te sRPRAY AT 430TORLINIOE OF W, SllaTe

%e tavs e wsINE mhls Lo wur 303301 58T ulnda Lt

a2l sale ot W sl 1t

Txry -‘ra-l‘ﬁlll'-
o T CATLS.

0 Send me John F. Rider's “Trouble Shooter's Manual” and 1 will pay postman $£3.50 plus a few cents for postage on delivery.
1 Send me John F. Rider’s “Supplementary Wiring Diagram Package No. 1" and I will pay postman $2.30 plus a few cents postage

g

for delivery.
Combination offer.

and I will pay postman $5.50 plus a few cents postage on delivery.
It is understood that my money will be refunded if I am not satisfied.

Send me John F. Rider’s “Trouble Shooter’'s Manual” and “Supplementary Wiring Diagram Package No. 1"

“



MAY
1930
VoL. [—No. 11

Radio- raft\
for the
Professional-Serviceman-Radiotrician

HUGO GERNSBACK
Editor

96-98 Park Place, New York, N. Y.

What About Auto Radio?

By Hugo Gernsback

N an editorial entitled *The Future of Wireless,” which
appeared in the March, 1916, issue of one of my former
publications, The Electrical Lrperimenter, 1 made the
following reinarks:

“We propliesy that in less than 15 years every auto-
mobile, whether pleasure or eommercial, will carry its
small radiophone outfit. Its occupants will thus be in
constant touch with their homes or oifices and vice versa;
a convenience much needed today. Iiagine the immense
usetfulness of sneh a deviee.  Nor is this an idle dream.
There is at least one emnpany in existence today capable
of filling an order to equip autos with radiophonesshaving
a 20-mile range.  Nor will there be much confusion of
voices becoming mixed up in transit; our tuning appa-
ratus is becoming more accurate each day and it will be
an easy matter fo tune out unwanted voices. It will
take considerable capital and a host of trained men to
turn out enough radiophones to equip several million
automobiles, aeroplanes, motorboals, yachts, and large
vessels: but it will be done nevertheless, and soon at that.
Every farmer will have his wireless teleplone to talk
with his neighbors.  Every train will have its radiophone
enabling passengers to talk to their homes or ofiices,
The radiophone will link moving humanity with the sta-
tionary ones, as the wire telephone linked humanily
together before. 'To us there is nowhere a brighter
future than in the vast possibilities of the Radiophone.”

These remarks were made fourteen vears ago, when broad-
casting was unknown and when there was no such thing as
a real radiophone.

With one vear more to go in my prediction of 1916, I
helieve indeed that in 1931, pretty near every automobile
will earry its own radio.

Of course, we are not going to nse the radio set for the
ambitions purpose which I outlined in 1916, and we are as
vet a long way off from telephoning to our friends from our
own cars: vet it is technically possible to do so toduy. Indeed,
it is being done every day in airplanes and, only as late as
the middle part of Mareh of this year, two airplanes con-
versed with each other while both in the air.

In this respect, my prediction of 1916 came true one ycar
ahead of the time set.

But today we are faced with an altogether different sort
of problent, so far as automobile radio is concerned.

Automobile radio has arrived: and thousands of cars have
already been equipped with efficient radio sets.

From a technical standpoint, radio on your ear is perfect.
But frem the human angle, cloudy days scem aheac.

It scems that three well-ieaning but misguided states
(namely, Massachusetts, New Hampshire and Maine) are
threatening to pass laws banning radio from automobiles.

The reason in all cases is identical; that some of the authori-
ties contend that radio in an automobile tends, not only to
distract the attention of its own driver, but to draw as well
the attention of other drivers and thus make for collisions
and aeccidents.

So far, there are no laws about this, except where a regis-
trar of motor vehicles makes the statement that he will refuse
to license cars that earry radio sets. This has been the case
in Massachusetts. 1t seems that in this state the registrar
has the right to prepare such rules without an act of the
legislature.  Similar steps vere taken by the vehicle com-
missioner of New lampshire.

No one likes to se¢ any more motor accidents; and cer-
tainly the radio industry does not wish to be liable to criti-
cism on this score, and invite the displeasure of the publie
as well as government officials.  Yet we believe that radio
on autonobiles is here to stay and that, during the next few
years, praetically all cars will be equipped with radio.

We believe the present troubles are insignificant and can
be casily overcome,

We, ourselves, believe that it is not good business for the
driver of a car to operate a radio set while it is in motion.
There is, however, no good reason why a parked car, or a
car running on a country road where there is little trafiie,
should not operate its set.

In the first place, a tremendous amount of good can be
done by having automobilists listen in on police alarms and
aid in apprehending eriminals.  Secondly, important news,
such as fires, disasters, ete., should be broadcast to the public
with as little delay as possible.  Sometiines (in the case, for
instance, of a hroken dam or a railroad accident) it is of
the greatest importance that the news should be broadcast
instantancously, and this will often cause the saving of hun-
dreds, if not thousands of lives. lere is w here automobile
radio will do its best.

We wish to present here also a most excellent idea, sug-
gested by Mr. Louis Berkowitz of Dorchester, Mass., wlio
presents a really practical suggestion. Te suggests that a
law could he passed compelling the replacement (in auto-
motive radio) of the ignition switeh with a double-throw
ignition switeh: which, in one position, would turn on the
ignition and in the other shut off the motor and turn on the
radio. If such a switeh, which is not expensive to instalt,
were used. so-called “bootleg listening”™ would be impossible,
and no car could operate its radio set while in motion, We
helieve that this is a most excellent suggestion and one which
will no douht he adopted, if its rcal use is understood by
the authorities.

The publishers of Ranio-CrarT invite comment on this and
on other phases of automobile radio as well.

There is no question that the problem can be solved, and
solved o the satisfaction of evervone concerned.
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Service Men’s Department

This department is about the Service Man, for the Service Man,

and largely by the Service Man.

Its contributors are practical

men, and we invite every Service Man in the country to tell about

TUBE TESTING

By John F. Rider

ITH due consideration of the eco-

noniical aspect of tube testing and

the effort to make all tests with

the minimum expenditure of tine
and money, it is still necessary to give
thought to the fact that all forms of testing
devices arve not equally applicable.

Take as an example a small tester de-
signed to show plate current and emission
current. The usual range of emission cur-
vent and output current of rectifving tubes
extends as high as 200 mils.  In many cases
one weter without shunts or nimltiple ranges
is employed.  Sueh a meter will be found
satisfactory for high values of current; but
it is extremely ditientt to satisfactorily in-
terpret small values of euwrrent, such as 5
mils, or the difference between 5 and 10
mils.  The significance of this condition can
best be illustruted by an incident in the
writer's recent experience.

A number of tubes tested on an acen-
rate tube tester, known to be in pertect
condition, were placed into the hands of a
group of men. They were told to test the
tubes and to report upon their suitability
for use in radio reccivers.

One man emmployed a combination set and
tube tester with a O-to-50 D.C. milliaim-
meter arranged with a 250-mil shant.  1le
rated the tubes as fair, checking plate cnv-
rent and grid swing on the 50-mil seale.
An investigation showed that the meter was
off approximately 3.5 mils at the zero
point. In other words, the zero adjustinent
was not accurate.  Such a small diserep-
ancy was considered negligible, vet it
amounted to alinost 33¢4 on a 10-mil read-
ing. Of course the 3-mil difference was
negligible when testing the current ontput
of a rectifier sueh as the 280 or the 281;
but it did influence small current read-
ings. . .. When reminded of the discrep-
ancy, he merely shonk his shoulders.

Another man condemned the tubes anc
said that the emnission eurrent was low. In-
vestigution showed corveet readings. hat in-
correctly comprehended.  The weter was a
0-1 D.C. milliampere instrument eqnipped
with 10, 20, 50 and 200 mil shunts. The
scule was the 1-mil range and it was neces-
sarv to calenlate the values according to the
shunt in the circuit.  The man thought that
the 10-mil shunt was in use, whereas the
20-mil shunt was being used. The fact that
all the tuhes showed lack of emission did
not arouse the slightest snspicion and he was
so ccrtain that the correct scale was heing
used, that an examination was not deecined
necessary.

The third man reported satisfactorily, but
his test figures did not conform with the

his own experiences of all kinds

Edited by JOHN F. RIDER

MR. JOHN F. RIDER, who passes
upon all the material submitted
for publication here, in the Service
Men's Department, is a radio engineer
of the first rank who has devoted much
energy to the popularization of tech-
nical knowledge. None excel him in
the art of making difficulties clear; he
is a practical instructor, and the author
of books known by all Service Men as
usefnl guides. Letters, stories, re-
quests and suggestions for this depart-
ment may be addressed to hiin in care
of Rapw-Crarr,

initial aceurate measurements. Ilis figures
were slightly Jower in every case.  An in
vestigation showed that the filaent voltage
wias not the exaet value stipulated in the
manufacturer’s bulletins.  He uscd 4,75 volts
instead of 5 volts and approximately 1.39
volts instead of 1.5 volts,

The fourth man likewise reporled satis-
tactory performance.  1lis figures on the
other lund were high. A cheekaip of the
syvstem showed that the voltage output from
the filunent supply transformer was in ex-
cess of the rated value. He emploved a
filament winding designed for six tubes of
certain type and was applving only one
tube at a time.  In addition the line was
in exeess of the rated 115 A test upon the
transformer showed that the rated output
was available with 110-volt inpnt. The line
voltage at the time was 1214 valls.

The {ifth man found the tubes erratic.
No two tubes secmed to provide similar read-
ings.  An examination of his set-up showed
evervthing to be normal. When the writer
made the regular routine test, the fignres
were satisfactory; but when the man made
the tests the figures were again erratic. Tle
did not read the meters with any regard to
precision,

The ninth reported one tube normal and

all the rest deficient. A detailed test showel
that his readings were correct. The tubes
were again checked upon an elaborate lay-
out and found normal, vet plate current
tests showed low readings. 'The meter was
checked and found defective, The fiet that
one of the tubes was clussed as satisfactory
provided an interesting point for investiga-
tion. This tube was rechecked upon the
defective tester und showed up identical with
the rest. To all appearances the wmeter was
perfect. A verhal eross exarination of the
operator brought to light the fact that after
completing the test upon the frrst tube,
which showed normal condition, the eurrent
meter was aceidentally subjected to a heavy
overload, but fortunately did not burn out.
All readings thereafter showed low read-
ings. The meter was damaged and all of
the tubes tested with the defective meter
showed poor condition.

We admit that sueh procedure does not
scem normal: yet the ahove facts are, with-
out a douht, the exact conditions present in
thousands of set and tube testers—not he
canse the meters were poorly designed or
manufactured, but beeause they are care-
lessly handled.  Tube manufacturers are
very relnetant to provide definite standards
for testing; to provide stipulated figures
and tolerance values, because the testing is
not carried out along the proper lines. A
tube test in order lo he satisfactory need
not he claborate, but it must be aceurate;
the meters must be in good condition and
the operator must he meliculous in his
\\'()l'k.

We do not mean to imply that tubes are
not defective. Hundreds of thousands of
tubes are found defeetive each vear and the
tests are accurate; but, at the sane time,
other tens of thousands are unjustly elassed
as unfit for use. If vou uare going lo test
tubes, sec that the tests, the melers are ae-
curate. The average meter is a delicate in-
strament. Tt should not be subjected to
heavy overloads, or as a matter of fact to
overloads of any kind. Physical shock will
damage the mounting and meters should
be handled wilh care.

If you are going to test tnhes, see that the
operating voltages are corrveet: 209, dit-
ference in the filament voltage of the 326
will eause 50¢; difference in emission. Fila-
ment and plate voltages st be according
to the manufacturers’ ratings. If von are
going to work with meters, read accurately.
Do not readd the deflection from one or the
other side; look right down upon the mecter,
so that a line drawn from the neter deflee-
tion towards the face is perpendicnlar fo
the plane of the scale. Only by complving
with the above eonditions will vou feel se-
cnre when vou aeeept or condemn a tube.
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Leaves from Service Men’s Note Books

The “Meat” of what our professionals have learned by their own
practical experiences of many years

By RADIO-CRAFT READERS

A MODULATED OSCILLATOR

By L. }. Lansa

“y 7SE a modulated R oscillator™ is a

common instruction.  How many ra-

dio mmen can make one without a cireuit

diagram? 1lere is the one which 1 use for

a great many purposes, with power supplied
from “A* and “B" eliminators.

With a variable resistor properly adjusted
in the grid eirenit of the tube, this osecil-
lator may he used to mateh condensers: the
same capaeity gives the same note. In a
similar nunner, resistors may be matehed,
1.1 transtormers, impedances, cte.  This
may he used as a wavenmeter, and ealibrated
from the heat notes of stations of known
frequeney. It cun be used as cither an
R.I. or an A.F. oscilkdor separately. It
produees a very sharp, powerful signal, and
is very useful,

LT

Fig. 1
Ve can assure the contributor that wuncounted
Service Men can make an oscillator, from the
Ietters we receive, Howerver, this is a good one,

MEASURING SMALL RESISTANCES
By E. Witherstone
D'&'.\' AMIC speakers, which gave poor
volume or none at all, were a recent
problews of mine.  Those which  wounldn’t
work were easily repaired, becanse a circuit
tester would loeate the trouble.  On the
other hand, the first weak one tested all
right; but Ly patiently unwinding the voice
coil {(which was in two lavers) T found that
part of it was shorted out. It took me a
long time to find this out; so for the rest
of them, T decided to find some easier way
of measuring the resistance.  As this is
normally but three ohms, a dead short made
ne difference in the reading of the eircuit
tested.

I have, however, a Jewell thermocouple
galvanometer, which T hooked up as per
the diagram herewith.  ‘This meter has an
internal resistance of only 2.5 olins: so o
very small resistanee should be used for
the meter shunt.  When the right value is
found, the meter will read fll seale for a
dead short and half-seale for three olins,
[ nse one good voice coil as a standard and
check the rest hy it. The five parallel lamps
shown are 6-volt pilot lights, but could be
replaced by a fixed vesistor of 10.5 ohms.
The source of power is a 6-volt storage bat-

FGALYANOMETER

o ~UNKNOWN

@ i RESISTANCE
LAY

Fig. 2
The galvanometer mus:2 be protected by a line
ballast and a shunt of wvery small resistance;
s0 used, it will wmeasure cxtremely low resist
aAHnees.
terv. The shunt T nsed was a six-inch length
of No. 20 solid copper wire.

This instrument is verv sensitive; a dif-
ference of halt an inch in the shunt will
show a difference of two or three degrees
on the meter. 1f the meter is calibrated
with standard resistors, it will be found to
read aeenrately from 0 to 25 ohms.  From
five olis down to zero, there is a reading
of ten degrees per olun.

SPEAKERS AND GRILLES
By Harry Schmidt

VERY time a magnetic speaker is

brought into the shop for vepairs, the
armature must be spaced and adjusted be-
fore the speaker will work properly. To
space it by sight is not easy; for the thick-
ness of a puper out of the way will throw
the speaker outl of tune.

The only wayv to space an annature cor-
rectly is by using a set of spacers, which
may be made as shown in the diagraom. Gel
a piece of brass shim stock 0Ol-inch thick,
5 inches long and Y-inch wide: bend it
double, about 34-inch off center, as shown.
Then hend the two ends at an angle so that
they will casily fit into small spaces. Two
of these arve needed, one for cuch side of
the armature.

Often the owner of an old and valued
cabinet of some kind would like to have a
radio set and speaker installed in it. For
this purpose, therc are speaker grilles to
be cut ont, as well as openings for the dials.
This work cannot be doune satisfuctorily
with a seroll saw. The dial openings wmay
be made by drilling holes around the edges
and smoothing them with a file: but this
is o tedions job.

"The next time vou have a job of this kind,
lay out the design of the grille and the shape
and size of the openings in the panel, When
vour are positive that evervthing is correctly

SHEET BRASS .01 THICK
14" WIDE

s
» e
£NDS TRIMMED AS SHOWN "_‘-‘_‘—"_f—j:‘aou-' oy
APBRT
Fig. 3
The tool indicated is convenient for spacing
speaker  armatures, which  requive  carefu!
adjustment,

marked, visit vour lacal sign shop (or the
artist of vour local theatre). If it is up-
to-date, it has a inachine known as the
“Cutawl,” used for eutting ont fancy and
complicated designs in beaver board for
display purposes.  With small chisels and
special saw blades, it will eut out anvthing
up to g-ineh thick. For a small sum you
can have vour work done in half an hour,
with a smooth edge.

A little smoothing of the edges with sonte
very fine sandpaper, and you are ready to
put on the grille eloth, which may be ob-
tained in varions designs from the larger
radio supply honses. I have found it a good
practice to iron this with a very hot iron;
as this takes out the wrinkles and makes
it stiffer and easier to put on.

REDUCING HUM BY
NEUTRALIZATION
By Boris S. Naimark

v i 1
!
N QUTPUT|
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Fig. 4
The combination of Cl and R1. properly ad-
susted, will balance out hum from '26-iype
amplification stages and improve many a high
priced receiver of an carly A.C. model,
E\'ER‘(' once in a while the Service Man
is called upon to serviee some of the
carlier electric receivers which cmploy type
26 tubes, in wll but the detector and last
awdio sockets and are now notorious for
their AC. hum.

When the first all-electric receivers em-
ploving A.C. tubes appeared, a slight re-
sidual hun distinetly audible in the loud
speaker (particularvly when no signal car-
rier was being reeeived) was never strenu-
ously objected to. The Serviee Man al-
wavs had that universal alibi: “Yon know,
all cleetric sets do hum somewhat”  That
was his story and he stuck to it.

To-day, with a predominanee of all-clee-
tric receivers utilizing heater-type tnbes,
awdible huin in the speaker is the exception
rother than the rule; and so the owners of
the older receivers, jpudging by comparison,
are brought foreibly to the realization that
their sets do hunr, and gnite notieeably at
that.

What can the Service Man do ahout it?
e can reduce that hum to a negligible
vialne by the use of a minimum of appa-
ratus—not in the filter, whieh is his cns-
tomary line of attaek, hut in the recciver
itselt.

The method emploved by this writer was
fonnd effective in the greater number of
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cases and is essentially one of lmm neu-
tralization.

The cireuit arrangement shown in Fig. 4
is quite simple and, I understand, was origi-
nated by Mr. B. F. Miessner, the well-
known radio engineer, who deseribed it be-
fore a meeting of the Rochester Scction of
The Institute of Radio Lngineers. 1t is
applicable to either a single tube or a nuni-
ber of tubes; provided all obtain their plate
and grid potentials fromr the same points.
such as first andio and all radio stages
which have the same “B” voltage and use
a single grid-bias resistor,

The required material consists of a 1,-mf.
condenser Cl and a 0- to 5,000-o0lun variable
resistor 111; these are connected as shown
and the variable resistor is adjusted for a
minimuin hum. R is the biasing resistor
previously employved in the receiver; C is
the bv-pass condenser; and C2 is the usual
by-pass and filter condenser found in the
conventional filter eircuit.

Without going into lengthy detail suffiee
it to say that the addition of R1 and CI,
as shown. scts up in the grid and plate eir-
cuits of the tubes voltages which are oppo-
site in phase to the normally-present hum
voltages; and the andible hum is thus effec-
tively neutralized.

While the values suggested have proved
quite effective, the Service Man may find
others bhetter in different receivers: these
can be very simply determined by experi-
ment and trial.

“ZENITH 16E”
By Andrew J. Cook

TWAS called in latelv to serviee a Zenith
I “161.” which was performing unsatisfac-
torilv. The set, after a few minutes’ opera-
tion, would stop playing and start to hum.
A few of the locals conld still be received,
but with a very blurred tone.  After a few
minules of tube testing, I found a defective
26 tube in the first audio stage, and thought
that I had finished then and there: bnt more
was to come. The owner complained that
several ’26 tubes had bunrmed out in the
first two audio stages, and that, quite often,
several of the filament circuits would not
light.  Finthennore, since the visit of the
last Service Man, the performance of the
set had not heen quite up to standard.

An examination of the set revealed that
the filmnent voltage of the "26 tubes used
in the first and sccond audio stages was

RADIO-CRAFT

1.65; which was obvionsly teo high. The
plate voltage of the *27 detector tube was
150, about that of the R.F. and A.F. am-
plifiers.  The other defeet was uneovered
by 1moving the plug from the power pack
sidewise in its chassis receptacle: this caused
the tube filaments either to grow dinnner,
to grow brighter, or to go out, according
to the position of the plug.

I learned from the owner that the previ-
ous scrvice man had discovered a defective
I-megohm  resistor in  the detector plate
circuit and. instecad of replacing it, had
merely shorted it out of the circuit. The
insertion of a new resistor in this circuit
bronght the plate voltage down to the
normnal 50, uscd in the grid-leak systein of
detection.

The 1.65 filament voltage of the two audio
tubes was cut down to 1.45 hy the insertion
of 31, inches of No. 22 German silver wire
in cach leg of the filament cireuit of these
two tubes. Current is furnished to these
tules from the same transformer tap that
supplies the 27 with current, However,
the resistance wire used to cut the voltage
down to the proper potential for the 26
tubes was insuflicient; hence the addition
of the extra wire.

My method of gnaranteeing constant fila-
ment current to all cireuits was tedious
but effective. I soldered six four-inch pieces
of wire to the filament terminals of the
chassis receptacle. and did the sime to the
corresponding termminals of the plug from
the power pack. 1 then tied together cach
pair of the corresponding wires and taped
them. Soldering the connections might have
nmade a better contact; but it would have
heen inconvenient, in case the set had to
be moved.

The set has worked
customer is satisfied.
good result,

well sinee and the
A lot of work, but a

DETECTOR TROURLES
By Jack H. Boykin

Y observations are that most troubles
in the detector civeuit, which cannot
be cured by changing the grid leak, are
cansed by the fact that the tube itself is not
o good detector. Test the tube for filament
emission and oseillation: a tube which is
a good oscillator is nsually a good detector.

A simple test cirenit is shown hervewith.
A tube when oscillating should show trom
three to five times as mueh plate current
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Above, the schematic of the detector and andio civeuits of the Zenith “16E” in wehich the 26 filaments

are fed from the detector 2.5-volt winding.

At the right, the arrangements of the pings connccting

the chassis weith the power pack of this model.
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The simple civeuit wsed forms a test of a

tube’s oscillating, and consequently its detecting
powers.

as when it does not. From 6 to 25 mil-
liamperes is a common ratio for *01.A and
similar tubes.  If tubes test Q. K., the fila-
ment, grid and plate voltages are right at
the socket, and all connections are secnre,
try swapping tubes with another socket to
find a good detector. Tubes are not uni-
forin, and not all good amplifiers are good
deteetors.

In some of the older models of reccivers,
poor contacts at the sockets are common;
s0 it is a good idea to examine this point
closely.  Waggling the tube in the socket
will show a bad contact by a noise in the
speaker.

A Service Man will do well to select a
good detector of each of the eommon types
of tubes. paste a sticker on them for identi-
fieation, and carry them with his tools. Sub-
stitution will then show if the tnbe is bad.

Distortion in the deteetor circuit is usu-
ally caunsed by wrong operating voltages or
by overloading. ‘The voltages can easily
be checked by meters; and the test for over-
loading is to reduce the volume of the R.I¢.
circuit.

If the condenser is of the grid-leak type,
it may be worth wiile to take out the con-
denser and leak and wire the grid return
to the negative filament,

Most of these remarks apply equally to
hattery or A.C. receivers; thongh 1 have,
myselt, never scen any trouble in the de-
tector cirenit which was not caused by a
fanlly tube or by something which would
show up in the voltages at the socket.

In the tester cirenit shown, L. is 60 turns
on a 2-inch tube: spaced one inch awayv is
T with 20 turns. The condenser C. if re-
quired, is .00025-mf. The rmeter MA should
have a range from 0 to 25 milliamperes. The
switeh S is normally elosed, shorting out the
tickler.  When S is opened, the cirenit
should oscillate, and the meter reading
should jump 1o from three to five times its
former reading,

DEMAGNETIZING THE WATCH
By H. B. Brand, EE.
M,\G.\']".'!‘l'/, ATION of watches by a dv-

nainie speaker's field coil, as deseribe
by Mr. Ilaby in the March issue, recalls
some interesting experienees.  Bi-polar D.C.
motors and generators, of the old type, and
the induction type alternator were the cause
of many watehes being magnetized.

To demagnetize your watch, lie a string
to the ring of the wateh and twist the
string antil it is linked. Suospend the watch
by the string and let it revolve near a strong
magnet.  While it is still revolving, move
the watch out of the magnetic field. It
will be found that the wateh is demagnetized.
Of course, lolding the wateh in an A.C.
field is the hetter wayv.
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The Service Man’s Open Forum

RADIO IS NOT A “GAME”
KNOW  Rapio-Crarr better than you
know me; 1 have been a reader since it

was first published, and find it as goud an
instructor as 1 have ever found. 1 have
read every book on radio, science and clec-
tricity that 1 could scenre in the past seven
years; and my advice to many would-he
Service Men is to do likewise.

»Get the facts before vou ruin the works.”
There should be a restriction against a lot
of the fellows who are going into “the radio
game,” as they call it. It is not a game;
it is an art, and should he termed such.

Should an amatenr go into the field with
a little knowledge of radio, and be allowed
to work on sets whieh he knows very little
about?  Repairing a reeeiver does not con-
sist merely of checking it with a test set,
Pleasing the customer is half the work, and
also half the advertising that vou get. 1
helieve in the vounger generation’s learning
the radio art; but let them leara it first, and
then constantly study what is going on.

I kecp notes and index files up to the
minute in radio; I spend an honr a day in
reading and compiling radio literature—and
I can say truthfully that I have not yet
lost a customer.

50 let us get more men in the radio art
who have a good commen sense, and ability
to study eaeh day and play square with the
public who have faith in us and give us
a return call every time they need service.

I close by saving again: “It is not a
‘game’s it's an art”

ALBErT A. SaDDLER,
Canton, Ohio.

LOCAL OFFICIAL PROHIBITS
> RADIO SET BUILIING

AST June there appearved in our local
L newspaper an advertiscient to the ef-
feet that after Jan. 1, 1930, no radio could
be installed in Riehmond, Vi, unless it had
the approval of the Underwriters and their
label thereon. T wrote to the newspaper and
inquived in its “Forom™ who started this
thing and why. T received a letter from the
Chief Electrical Inspector of the citv, who
had signed the advertisement, and later a
visit.

He assured me that it was donz to pro-
teet us, and the main idea was “lo break up
these fellows who buy ‘five-and-ten’ store
parts, build radios and sell them around
most everywhere”” Ile continued to adver-
tise the same thing, and 1 wondered why
he told me one thing, and advertised exactly
opposite. 1 waited and watched develop-
ments.

In January, I wrote the inspector. advis-
ing him that T had on hand two custom-
built sets which T Iuilt last vear and had
left over. and wanted to know what was
expected of me, in order to sell and install
them.

In reply, he stated that T should send
those sets to 109 Leonarvd St, New York
City, the nearest Underwriters’ Laborator-
ies, and have them test, approve and stamp
same.

ilis ruling is that a set cannot be installed
withont the Underwriters' label on it. A
man cannot install an aerial unless he is »

OPPORTUNITIES
The “Opportunities” column of this
montl’s issue of Rablo-Crakr will be
found on page 605 of this issue. The
Service Man who desires to take ad-
vantage of this feature may do so
without cost, as explained there.

licensed electrician. A fee of $10 must be
paid extra to install aerials, and the man
must be examined by the inspector first.

As long as the present owner cares to
use his set, it is O. K.; but he cannot inslall
it elsewhere, even if he moves his residence.

The city code covering electrical work is
dated 1924 and references are made to “elec-
trical apparatus, cleetrical appliances and
clectrical deviees”; but there was none to
radio. T eonsider radio too big a thing to
be passed by under miscellaneous devices.

Nouwyax Winuianms,
1307 E. Franklin 8t., Richmend, Va.

(If the chief eleetrical inspector of the
city of Richmowd instructed Mr, Williams
to send his reecivers to the Underwriters
Laboratories in this city to receive a label
of approval, he required an impossibility.
These laboratories do not undertake to ap-
prove individual picces of apparatus, but
only the design of articles in tactory pro-
duction; also, they <o not label such pieces,
though they have an approved list of a
limited number of radio receiver models
which have been submitted to them for ap-
proval by the manufacturers. No kit re-
ceivers are approved by them, even though
the individual eomponents might be; for a
kit ecarries no guaranteec of the assembly.
The Underwriters’ l.aboratories are cstab-
lished under the auspices of the fire insur-
anee companies of the country, for the pur-
pose of reducing fire risk through the use
of ill-designed material; they decline to
mix into local controversies.

We eannot undertake to pronounce upon
the legality of the ordinances of the city of
Richmond or the authority of the electrical
inspector in prohibiting the use of home-
built radio receivers. That is a matter of
the constitutions of the United States and
the state of Virginia, and the laws of that
state.  However, we mayv say that in the
past cities have passed local regulations lay-
ing restrictions upon radio amateurs, and
have heen compelled to rescind them by the
prompt aetion of the A. R. . L., the ama-
tenur’s national organization. The situation
in Richmond points to the lack of similar
organizations of parts manufacturers. cus-
tom set huilders, and Service Men—Editor.)

The latest printed lst available shows that the
Underwriters’ laboratories have approved, up to
the end of November, 1929. the following commer-
cial sets: Atwater Kent Models 55 C and 55 FC,
60C. 66; Crosley 40S, 418, 305, 335. 34S. 428,
82S: Brunswick 5NO and 5KR: Graybar 310,
311, 320, 330, 340, 500, 550, 600: Evercady 31,
32, 33, 34, 42, 43, and 44: Philco 52, 65, 82,
83, 86, 87, 95; Radiolas 18, 33, 44. 46, 60, 62. 64,
66: Stromberg Carlson 6354\, 6351, 636A, 6338,
641A, 6411}, 6427\, 642B. In addition, there are
several “B” power units, amplifiers. loud speakers,
battery chargers, etc.. and numerous switches,
lightning arresters., and other components and elec-
trical fixtures carried on the list of inspected and
approved appliances.

DISAPPROVES PART-TIMERS

HE letters and comments by Service

Men show more dissatistuction with com-
pensation and lack of cooperation by wmanu-
facturers than anything else,

As for the pay, I have never found the
concern that would not pay if you can de-
liver the goods. As for cooperation, I can-
not understand why any man wants service
notes and data on all receivers. 1 also dis-
approve of pari-time repairmen. Every day
we hear that this is the age of specialists.

We handle R.C.A. Radiolas, Victors and
Majesties; and T find that those three manu-
facturers back me up with all the data that
can possibly be of any assistance in servic-
ing their machines. We can do justice to
this work, and this would not be possible
if we were taking all kinds of jobs.

What hurts worse than anvthing else is
the fact that the part-tiine Service Man
often does not know what is wrong when
he goes out on a call; but he blufts the eus-
tomer into believing that it is something
serious. e then takes the entire machine
to his shop and, after several days, find
a condenser broken down or a resistor open.
Then he replaces it with something clse,
that he thinks will do as well, takes the set
back and charges a big price.

Is that right? Enwarn H. Ousox,

Chief Technician, Kahn & Levy,
Galveston, Texas.

OTHERWISE IT WAS O. K.

IN view of the faet that manufacturers
expect all servicing to he done by their
dealers, and turn the cold shoulder to inde-
pendent Service Men, 1 am reminded of a
rather amusing incident. 1 was called to
service a “Model 30" Atwater Kent, which
a dealer had sold. When 1 arrived, the
owner teld me that the dealer had been out
several times to fix it, but had failed in the
attempt.

On examining the set in general, T found
a "T1A tube, drawing about 15 millinmperes,
in the detector socket; while the 00\ de-
tector was in the last audio sockel. There
were two dead “DB” bhatteries, one dead “C”
hattery and three dead tubes in the set;
the condensers were out of alignment; and
the speaker diaphragm was stuck.

That goes to show what many dealers
know about the sels they sell. Yet the manu-
facturers don't know enough to realize that
it is the Service Man who keeps their radios
sold: and they refuse to furnish service
manuals on the sets they make. ‘They never
stop to think_that we Service Men fix then,
regardless of whether or not we have service
manuals on them. Artnur Pacres,

Clarksville, Iowa.

TOO SHORT A TEST
By Willis Werner
ITLE T am not a Service Man myvself,
1 am interested in such things. As
1 have not heard of this particular hrand
of trouble clsewhere, T am passing on this
bit of information, haping it may solve some
Service Man’s problem.

We had a Sparton “931” a few months

(Continued on page 595)
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These receivers are six-tube sets of the single.
dial, battery-operated type. They are often re-
ferred to Dby their factory catalog numlers, te
wit: Aodel 30, No. 8000; Model 35, No. 8100;

AModel 48, No. 9840; Medel 33, No. 8930;
Model 49, No. 9860,
The models 33 and 49 have a tuned input

(four tuned circuits); the madels 30, 35 and 48

have an untuned iuput (three tuuned cireunits).
Models 48 and DModels 49 are code numbers
showing that a gold-finished panel is used.

Models 33 and 49 are so wired that R3 limits
the eurrent to V3 and V¢ only while V4 is
controlledl hy the additional variable resistor
Rx. R in the first stage of these two circnits
Lhas the same wvalue as equivalent yesistors K1
and R2. C is the regular tuning condenser. in
shunt to which is the circuit-balancing variable
condenser Ca,

The purpese of the untuned antenna input
of the 30, 35 and 48, shown in the larger dia-
gram, is to eliminate the detuning ecllects of
aerials of different constants.

1f it Decomes necessary to change a variable-
coudenser bLank, make certain that the pulleys
turn easily on the shafts: if they do not be-
cavse of a damaged condenser shaft, replace
the entire condenser group.

Fach belt must Le arranged with the evelets,
which clamp the two ends together, at the hottom
of the belt loop.  Each belt has two small holes;
one to fit over a pin on the dial-condenser pul-
ley and the other to fit over the pin ou the pul-
ley which is contvolled Ly that belt.

T.oosen screws in the outer condensers and
move them toward the dial-condenser, so that
the belts will it easily over the pulleys. In
moving condensers, hold them hy the heavy frame
of the stator plates, as this aveids strain on
the different parts of the condenser assembly.

To arrange the belts on the 30, 35 and 48,
first pnut on the bLelt which fits over the imrer
of the two pins ou the dial-condenser pulley,
and over the pulley of the third (vight) eon-
denser. Then, put on the belt thar fits over
the outer of the two pins on the dial.condenser
pullex, and over the pulley of the first (left)
condenser.

A hit different procedure must he followed in
arranging the helts on the 33 and 49 Put on
the helt that fits over the imner of the two
pins on the dial-condenser pnlley, and over the
third pulley, as the first step.  Then, put on
the Lelt that fits over the iwncr of the two pins
on ial-condenser pulley (this will bring it on
top of the first belt) and continue on over the
pulley of the fourth right condenser. The last
step is to pnt on the Lelt that fits over the
outer one of the two pins on the dial condenser
pulley and over the pulley of the first or left
condenser,

After the helts are in position the next step
is to adjust the belt tension. Sec that the threc

ATWATER KENT MODELS 30, 33, 35, 48 AND 49

screws holding the dinl-condenser to chassis are
tight, and that the three screws in each of the
other variable condensers are slightly loosened.
Note that the holes through which these latter
screws pass are slotted, aliowing the condenser
to he moved horizentally a fraction of an inch
toward or away from the dial condenser. Two
pins projecting from the fronmt of the condenser
fit into two horizontal slots and serve to keep
the condenser properly aligned. Tt is importaut
to see that the pins of the condenser are net
jammed outside bmt are in the slots. The frame
of the metal-frame variable condensers will be
found to partly dover a hole (on the side of
the condenser nearest to the dial-condenser) that
is provided in the front of the chassis and at
the cdge of each condenser for the purposc of
tightening the belts. lv iuserting the hlade
of a screwdriver in this hole and twisting the
blade. the condenser may he moved away from
the dial-condenser: this motion tightens one helt.
A little dexterity is required when the correct
Lelt tension has leen obtained: for the next
step is to keep the condenser in the correct posi-
tion while, with the right hand, a second screw-
driver is used to tighten the three screws that
pull the condenser to the chassis, Screws must
be pulled up tight as saon as the tension is
such that the variable condensers all move aut
the same instant, forward or backward, when
the dial is adjusted. without any slack in the
belts.

Following are a fevr details that relate specifi-
cally to the 30. 35 and 48. Adjust right-hand
Lelt first: insert the blade of a scrcwdriver in
the chassis hole at the left-hand edge of the
third condenser and twist the blade, slowly.
This will force the third condenser toward the
right and increase the tension on the belt. \When
it seems to be at ahout the right teunsion, as
judged hy pressing the belt, tighten the three
screws with a second screwdriver,

Special notes in connection with the 33 and
49 are as follows: the dial-condenser and third
condenser belt should be adjusted first,  Follow
ing this is the adjustment of the belt passing
over the pulleys of the dial-condenser aund
fourth condenser. (Tension is tested by press.
ing down the helt between the third and fourth
pulleys.) The left-hand belt is the last to
adjust,

As it is necessary. in making certaln replace:
ments. to know the general classification of the
R.I. inductance group of each model as regards
its serial number, these data are included herc-
with.  The identifving washer is found under
the nut on the second R.I°. transformer mount-
ing; the colors of the washers are as follows:

Model 30, 635,001 to 644,351, black; alove
644,351, red.  Model 35, below 900.000. no
washer: 900,001 to 955.700. yellow or amber;

above 955.701. grav. Model 33, Unit Ne. 9220:
antenna coil has tive leads (one red), L1 has one

I

green lead, L2 has one yellow lead, and L3 has
one Mue lead.

To reduce inter-stage coupling to a minimum,
the three R.I°. inductances 1.i, L2 and L3 in
the 30, 33 and 48 are so arranged that the
axis of each is at right angles to that of the
others. (The R.FF, choke Ch is only about ¥
in. long and has a negligible field); however,
the 33 and 49 incorporate four tuned circuits
and, to reduce interstage coupling, the coil de-
sign was eutirely changed to “binocular” or
“astatic”  (non-inductive) windings.  I{, after
carefully halancing the variable condensers, it
is found that the variable condensers cannot be
kept in tuning alignment throughout the tuning
range. it is probable that onc or more of the
.F. inductances is out of balance; it is then
advisable to replace the entire set with a new
unit.

The A.TF. output of any of these scis may he
fed to a \Weston “Maodel 4247 thermocouple
galvanometer, through an additional, or third,
stage of .17, amplification, to determine the
alignment of variahle condensers when the A.l".
modulated ontput of an R.I°, oscillator is picked
up by the set. The oscillator should he conpled
to the set to a degree which results in an ap-
proximate rcading of 50 on the galvanometer, at
about 50 on the tuning dial (as each stage is
brought into resonance the meter reading will
rise, and the oscillator coupling should be re-
duced to compensate for this.) First. resonate
all the circnits for maximum deflection at about
40 on the dial: repeat performauce at 80; then
drop to 20 on the dial.  After the cowlensers
have been locked in position, the meter readings
at 20 and 80 should not drop more than 30%
below the reading at 40; a lower reading shows
cither a defective condenser gang or defective
LI, jiductance bank.  Inspection of both should
then enahle a decision to be made.

These sets are wired for a power tube in the
last A.I°. socket except for early types of the
30. To change the wiring of these, determine
hy continuity test the grid return lead of T2
whieh connects to the blue lead in the cable
Iireak this grid return lead, and attach a length
of wire sufficient to reach the “'C” battery.
Then. connect the positive lead of the speaker
(black amd red, for Atwater RKent models) to

the highest “134-" instead of the connction post
on the set.

The A.F. transformers have the following
color code for the leads: green to plate; yellow
to 11" plus: black te grid; blue to "A—"" or
“C——"". T1 has a ratio of 4:1; T2, 2V;:1.

Approximate values for the parts used in
these radio sets are as follows: C4, 0.5-mf.; C5,
0.00025-inf.; C6. 006-mf.; 11, R2, R3, R, 800
ohms; 114, 20 ohms; R5. 4 ehms; R6, 30 ohms,
center-tapped; Rx, 20 olms.

In the earlier diagrams “A+4" is connected
to "B—"; in later models, “A=""to “B—"
This is purely external, however.
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Left raau'}: R.E. input circuit of “Models 33 and 497; right panel, their LF. filament circuit. They are

otherwise us skown in the large diagram.
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This receiver employs one (first) stage of
tuned “push-pull” R.I7, a second stage of R.T.
amplification (in which cirenit oscillation is pre-
vented by a “losser” resistor R12 of 750 ohms
and the reversed tickler winding T of L2), a
regenerative detector, and the usual two stages
of transformer-coupled A.I. amplification.

The tubes used are as follows: VI, \'2, V3,
V4 and V5, X99s; Ve, '12; V7, Bllaype
gaseous rectifier. (The specified tubes mnst be
used.) The filaments of the amplifier and de-
tector tubes are connected in parallel, and the
filament current is obtained from the rectifier
V7 and high-voltage winding S§i of the power
transformer PT. The mauner of oltaining grid
bias for these tubes is indicated in the detail
circuit,

The constants of the components are as fol-
lews: R1, 700 ohms (variable); 12, 49 ohms;
R3, 1,500 ohms; R4, 63 ohms; R5, 750 ohms;
R6, 76 ohms; R7, 500 ohms: R8, 88 ohms: 19,
375 ohms; R10, 1000 okms; 111, 500 ohms (cen-
ter-tapped); RI12, 750 ohms; R13, 8,750 ohms;
R14, 90,000 ohms; R15, 2,400 ohms; R16, 500
chms (variable). C€6-R17 constitute the usual
grid-condenser-and leak combination; €1 and
C2, .00042-mif. (variable); C3, .00046-mf. (va-
riable); C4, .06- to 1.0 mf.; €5. €8 and C9,
1.0 mf.; €7, .003-mf.; €10 and C12, 15 mf.:
C11, 5§ mf.; C13 and Cl4, 0.2.mf. A.V. choke
Chl is rated at 50 heurys; Ch2, 15 h.; CL3,
100 h. T1 and T2 have a ratio of four-to-one.

Condensers C10. €11 and €12 are contained
in a single case ana constitute the Mershon elec-
trolytic condenser in one corner of the “ABC
Supply Unit.”

An insulating film on the plate of the Mer-
shon condenser is built up at the factory; bnt
this gradually hreaks down if the receiver is
not in use for some time. To Inild up a film
on the plates the receiver is put into operation
with all tubes in their respective sockets. At
the start of the re-comditioning process, resistor
R16 should be turned to extreme left, and re-
sistor R1 set mid-way. Operate the set for
ten minutes to half an hour, noting the current
reading on the millammeter MA; the value for
correct operation of the set is between 5§55 and
60 milliamps. As the current increases. R16
should be adjusted to wmaintain this reading. A
greater length of time than fifteen minutes is
seldom requirel before the set begins to play
well. I C10-C11.C12 is defective, the Mershon
unit should he replaced.

As the filament supply of V6 is alternating,
there is no polarity for the (white)} supply leads.

Mecter MA is polarized and each of its con-
nection posts must be connected to the lead
wire, from the set. directly below it.

The tertiary (third) winding T of 1.2 is a
fixed mnegative feed-back coil used to prevent
oscillation in the cireuit of V3, while the wind-

CROSLEY AC-7 AND ACG.7C

CPRESCENDON (L3 T)
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Approvimate position of certain R.F. and
AL units in the Crosley " AC-7" and *AC-
7C" reecivers. L3T is a tickler coil ar-
ranged for wariable coupling to the primary
and secondary inductances of L3. In this
set, the filament supply for the battery-type
tubes is obtained from the high-voitage out
put of the power pack.

mg T of 1.3 is a variable positive feed-hack or
regeneration coil; the latter is called the “Cres-
cendon™ control. €l and C2 are shunted by the
halancing condensers CIA and C2A, which are
controlled from the panel and termed the “Acn-
minaters’’: €C3A. in shumt to C3, is adjusted
from the bottom of the chassis.

R2, R4, k6. RS and 1R10 are biasing resistors.

1f the A.C. line veoltage is low. the fuse
should be changed over from the pair of clips
at the right (in which pesition it is shipped)
to the left pair (as scen frem the coutrol-kneb
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First, however, determine whether the leads
to the electrolytic condenser are making good
contact.

Special care must be taken to insure that the
proper tubes are in the sockets designated for
them.

Chl and Ch2 are mounted alove the electro-
Iytic condenser in the power unit.  \With the
electrolytic condenser at the left and V7 at the
right, Chl is at the rear and Ch2 is mounted in
front of it. The buifer condensers are mounted
below V7.

Since the arrangement of the circuit of this
receiver is unusual, it is nccessary lo give care
and  attention to details when servicing. A
wrong value for a replacement unit will change
the voltages across the various resistors. The
line-voltage should be determined if Ma secms
to read too high.

A ’71 tube should net be substituted at V6,
or the rectifier will be overloaded. llowever.
this or a larger tule may be used if it is in-
cluded in a separate power unit; an adapter,
or a change in circuit wiring. is then required
in order to transfer the ountput of V3 to the
external power tube.

The power unit, contained in a metal case, is
designed 1o supply A" current only for type
'99 tules—except at V6, which is marked <“UX
1127—and only in the manneér shown in the
diagram. For this reason it must not he con-
nected to a set in which the tubes are wired
differently: or where the filament requirements
are different.

If the “AY current drops to 20 to 33 mil
lamps, despite all adjustments, and consider-

vz vi V3

At
R2 R3 R4 RS
Ri

VS v4

Ri2

R6 R7 R8 R10

EV. AC»

A=
o

Grid-bias veltages for one type of Crosley receiver are derived from resistors in the A7

circuit, as this illustration shows.

The milliammetes Ma is provided to indicate when, through

adjustment of R1, the corvect currcut is being supplied to the filaments of the tubes.

end of the power unit.)

Condenser C4 completes the R.F. circuit. while
at the same time it insulates the D.C. circnits
of VI and V2. If C1, C1A, or C4 short-cireuit.

the filament of \'1 will not light.

Hum in the “AC-7" receiver may le dne
to an open in one side of hum-balancer RI1,
or to an open in one or both bufter condeusers

(C13-Ci4).

able hum is noticed, try another tube in place
of V7,

Ch3 together with C8, is designed 10 elimi-
nate interference due to line pick-np of out-
side disturbances.

The shunts across the filaments of VI, V3,
V4 and V5 help to by-pass the “B7 curreut,
which must go through the filament circuit in
completing the “1Ii”’ current supply circuit.

e N T _—_—_']
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Schematic circuit of the Crosley “Models AC-77 and “AC-7C” vadio receivers. A novel arrangement may be noted in the push-pull

TRul |'.urnf,' L1 (although in two sections mechanically) is equivalent to a center-tapped inductance.
grid bias from a scparate battery, it swonld not be nccessary to use other than a center-tapped coil.

detector V4 is arranged to be regencrative.

In fact, if it were desired to obrain
The circuit of V3 is neutralized, while
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The Radio Manufacturer Has His Say
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Stewart-Warner

HE writer cannot let go unchallenged

vour invitation to the radio industry to
produce a radio manufacturer who has been
giving conscientious service to the purchas-
ers of his radio receivers. We have always
prided ourselves on just that point, and we
must therefore take exception to yvour state-
ments. A careful analysis of your editorial
(*I*renzied Radio,” in the February issue
of Rapio-Crarr) discloses quite a few claims
that do not coincide with our own views on
how we have been doing business since our
first set was sold.

Farly in our radio manufacturing history,
it became nccessary to lay down a definite
poliey for stocking radio repair parts. We
felt then, as we do now, that any individual
who invests a considerable sum in a radio
receiver is justly entitled to expect service
on it for its natural life. A careful survey
of the life of the average set was, therefore,
made with the result that we laid down the
ruling that we would continne to stock all
parts in any wayv necessary toward the com-
plete repair of any Stewart-Warner radio
receiver for a period of three vears after
the introduction of the suhsequent model.
Furthermore, we would continue to stock
indefinitely all parts for which there was
anv demand as evidenced by our sales rec-
ords for the previous vear. To live up to
this poliey, it has been necessary at times
to go to extreme measures in securing repair
parts. Manufactoring schedules have often
suffered. night shifts have been instituted,
our distributors’ stocks have been scarched,
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Quite
often, as a resull, we were compelled to sell
parts considerably under our wanufacturing

and often special machinery built.

costs. Our only reason for sueh action was
to insure consunier service that had been
promised.

Realizing that the Service Man playvs a
very important part in keeping a customer
satisfied, we have alwavs pgiven our fullest
co-operation to anvone requesting service
information. We cven went to the trouble
some lime ago of preparing a special cor-
respondence course in radio for the benefit
of the Stewart-Warner dealer or his Service
Muan. Since requests were received for ex-
tra copies of this course, our radio service
department made up a guantity of reprints
which were mailed to any Service Man re-
questing thiz material, regardless of his
affiliations, until the course became outdated
and was discontinued.

At the present writing, we keep on hand
circuit diagrams of all sets we have ever
made, and will furnish them to anyone with-
ont question. As a further help to Service
Men, we have reprinted all these diagrams
in our latest service manual, just off the
press.

Our own policy is to supply all service
information and instruction books without
charge: and we have kept all service data
reasonably simple. so that this may be done
without entailing an expense entirely out of
proportion to the henefits derived. We ean,
nevertheless, see the viewpoint of the manu-
facturer who gets out claborate manuals
thal are in reality textbooks on radio. and
then feels justified in charging a nominal
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price to insure that he will not be imposed
upon by any individual who may happen to
be sutheiently curious about his sets to write
for a service manual, We¢ use as a guide
the letter-head on which the request is
written or, if a plain piece of paper is used,
we judge by the general tone of the letter
whether the individual really needs a serv-
ice manual or is only in need of our in-
struction hook.

The apparently excessive selling price of
radio repair parts for old models at first
glanee may often scem out of reason; yvet a
closer analvsis will show this conclusion to
be ungrounded. In our own case, parls are
priced after they have been in manufacture
for a sufficient length of time for us to
know exaet costs. Onee that price is set,
it is seldom changed. Obviously, every yvear
manufacturing costs drop considerably: so
that a transformer that must be sold at
86.00 one vear can be made to sell for not
more than $4.00 a year or two later. Never-
theless, the older transformer must still sell
for $6.00, even though it is not as good is
the later model; since its manufacturing
cost was the higher figure. Following this
line of reasoning, swhich is the only correct
one, the priee of repair parts must neces-
satily bear a direct relationship to the origi-
nal selling price of the radio—not to any
suhsequent close-out price.  The dealer
should, in all fairness, point this out when
he sclls anv set below its normal value. A
gond second-hand Cadillae way be bought
for §300, vel the repair parts cost as much
as for a new machine.

Your elaim that only in the last year or
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two have radio set manufacturers been sup-
porting broadeasting, is not horne out hy
facls,  We announced onr own entrance into
the radio indnstry by leasing a broadeast
station (WBBM) for two yvears; awd we
still tie up  indireetly with broadeasting
though  our distributors in  many  cities
thronghout the conntry. In addilion, yon
will find the following outstanding manutac-
turers who have been aclively sponsoring
broadeasting prior to 1929: Atwater Kent,
All-American, Amrad, Crosley, De Forest,
i“ederal, Grebe, Phileo, R, €. AL, Zenith,
We have purposely refrained from listing
any manmtfacturer who has been broadeast-
ing, direetlv or indireetly, for less than one
year.

We helieve that Ramo-Crarr is suflicienlly
widely read to command attention, and any
cditorial it fentures deserves consideration.
Witle this in mind, we are sure that yvou
will agree with us when we ask you to de-
vote space in the pages of vour magazine for

RADIO-CRAFT

giving trouble take it back to the dealer
from whom purchased; and, if this dealer
cannot repair it, he will return it to the
wholesaler, but never to the tfactory,

It has been our experience that a big
majority of all Serviee Men who are work-
ing on all makes of receivers never get
cnongh training on any one to hecoine pro-
ficient. The exceptions to this can get in
touch with the nearest Philco jobher and
T am sure he will give them all possible
cooperation,

PINTLADELPHIN STORAGLE BATTERY
COMDPANY,
Rouexr M. Hean,
Service I nyineer.

R. C. A.-Victor
E feel that the suceesstul dealer must
\/ be organized to serve his customer and
keep him enthusiastic about his purchase.
The custamer is eertainly entitled to receive
merehandise that operales satistactorily, and
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upen independent service organizations to
accept a responsibility that is our own.
k. C. A-VICTOR COMIPPANY, INC.
W. AL Grananm,
Generul Sercice Manauyer.

Crosley

UR service information is published in
a little paper that is sent twice a month
only to authorized dealers, distributors and
distributor’s salesinen.  Abonl twice a year
this service information is compiled and put
out in pamphlet form, called the Crosley
Service Monnal, and this pamphlet is sent
to all Service Men requesling serviee infor-
mation.  Although it costs monaey lo pre-
pare this, we do not charge for ity nor do

we {hink a charge should he made,
Flowever, we must have some kind of rul-
ing covering the distribution of serviee
manuals; therefore any man elaiming to he
a Serviee Man must write in on his business

o RENZIED RADIO,” the

years’ publishing experience.

by Mr. Hugo Gernsback in the February
issue of Ranio-Crart, aroused more heartfelt
comments than any other expression of the Editor’s
views which he can recall from more than twenty
This ofhice
literally swamped by thousands of fervent com-
munications from Service Men and other readers
in all branches of the radio trade, as well as from
consumers who voiced their interests in the matter.
In that editorial, we promised to publish any com-
ment which radio set manufacturers desire to
make, with regard to their policics on servicing in
relation to their dealers, other Service Men and

leading editorial the public.

was

The letters presented here give the
widely-differing viewpoints of the leading manu-
facturers; which we print here in their essentials,
leaving to our recaders all deductions from them,
and comments thercon.

We only ask whether, since the radio industry
is still at odds as regards its rclations to the Service
Man, the radio sc¢t manufacturers would not do
well to agrec among themselves on a policy to
which all of them can subscribe?
would eertainly tend to clear away a tremendous
amount of the dissatisfaction which exists at pres-
ent among radio dealers and Service Men.

Such action

the refutations subinitted hy responsible ra-
dio manufacturers who are sincere in their
belief that they are handling their service
problems in an eminently fair manner.
STEWART-WARNER CORPORATION,
J. N. Gourkn,
Radio Service Department.

Philco

VERY time a new model Philco radio

is put on the market, a complete service
manual covering that model is sent free of
charge to all authorized Philco dealers. We
also supply copies of these manuals to radio
editors of newspapers and reliable maga-
zines on request.

All service problems and the distribution
of repair parts for TPhilco receivers are
handled by the jobher. It is. of course, im-
possible for the factory to fill any orders
for parts when they are sent in by unknown
people. Quite often when parts are sent
out in this way, they are unsed incorrectly,
due to lack of knowledge, and the owner
will then biame the trouble on us. Tlow-
ever, if any Service Man is established in
this kusiness, and can show that he is well
trained in this kind of work, I am confident
that he can po to the nearest Philco whole-
saler and buv the parts nceded by him.
We leave this entirely up to the wholesaler,
heenitse he has a much better knowledge of
service conditions and ean investipate the
Scervice Man's ability a lot better than we
can here in Thiladelphia. We would prefer
to have a user of a Philco reeeiver that is

it is the responsibility of the dealer to make
certain that this is the easc. All successful
enterprises are huilt on this principle. 1f
the merchandise does not operale satisfae-
torily, the dealer must be in a position to
make repairs cither through his own organi
zation or the organization of the manufac-
turer.  Certainly the suceess of any manu-
facturer's produets nmst depend upon the
degree of satisfaction they give their
owners.

The faet that no radio manufacturer vet
enjovs a popular reputation for excellence
of service through his dealers must be due
to the relative vouth of the radia dealer
syslemn, and that it takes considerable time
to lmild up a dealer organization that is
reasonably perfeet in this respect. 1 have
no douht, however, that this desirable con-
dition will be eventually attained, partien-
larly as we recognize this as our ideal and
are striving to accomplish it.

This is one of our reasons for not desiring
to support the independent service organiza-
tion, but to concentrale our cfforts in an
attempt to perfeet serviee through our
dealer orpanization. T agree that the dealer
service organization is far from perfect at
the present time; but T do not feel that the
condition will be permanently improved by
sacrificing principle to expediency. We want
our customers to feel that we are 1006
behind our product, and it is our humble
opinion that this can hest be accomplished
by having control over the organization that
serves the customer, rather than depending

letterhead.  We require that they have some
sort of letterhead showing that they ave
engaged in the repair business; or in some
business such as garage, automobile acees-
sories, hardware, nsic store, eleetrieal or
usSIC nousd.

Wlien o Serviee Man writes in on a postal
card or an ordinary picee of paper, request-
ing a serviee manual, we innnediately write
him, telling i that his request must come
on a business letterhead, otherwise we ecan-
not send him the information requested. Tf
we are included in some compluaints, our
refusal is due simply to the faet that the
party writing in did not show evidence that
he was in the service business.

‘There have been some cases where we re-
ceived requests at a time when we were out
of serviee manuals: hut these people received
letters, telling them to write again within
two or three weeks, at which time we ex-
peeted to have a new supply.

We have also had requests from Service
Men for information on eertain obsolete sets,
and (as the models had been ut of pro-
duction four or five years or more) no serv-
ice information was available, and we there-
fore informed them to that cffeet.

TIIE CROSLEY RADIO
CORPORATION
D. J. Bereen.

Stromberg-Carlson

UR husiness is built largely on a foun-
dation of loval dealers. In fairness to
(Continved on page 59T)
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Operating Notes for Service Men

There are a good many useful ideas in the service manuals with
which many Service Men are provided; other kinks are picked
up only in the school of experience. Here are some of a scholar’s

OMFT. receivers, suclh as the “Radiola

64 and the Brunswick models using

the sme cireuit, incorpornte o re-

versed-scale  millianineter  for visual
adjustment of the tuning selector.  The
necdle of this meter will often waver and
fluctuate, because of R.F. current; the con-
dition may he corrected by shunting it with
a condenser of .0001-mf. capacity, as indi-
cated in Fig. 1. A larger capucily seems
to be less satistactory.

It is sometimes necessary to halance and
neutralize the superheterodyne: a procedure
which, as remarked in the preceding article,
has often been looked upon with appre-
hension. Undoubtedly, audio oscillators and
180-ke. oscillators are great helps in such
a proeecdure; however, the job mav be done
without other apparatus than an insulated
rod with a serewdriver tip, and a dunmy
UX-227 (a tube of the proper internal en
pacity must be scleeted). It will be neces-
sary, first, to remove the chassis and its
shelf from the console. 'I'he meter should
be removed with its bracket, for easy ve-
placement.  Care must be taken not to dis-
turb any connectious to the power pack.

In Brunswick models, which employ a
phonograph pickup. it will be necessary to
remove the five-wire cable which is attached
to the connectors on the chassis. After
this, short the three niiddle conneetors on
the chassis. Then unsolder the wires to the
eondenser gang and tree the gang from the
chussis by removing the three screws that

reminiscences.

By BERTRAM M. FREED

ehassis to the gang. and resolder. Switch
set to “on” position and tune in a station
at about 30 on the scale.

Referring to Fig. 2, adjust (with the
OSCULATOR __ R F. COMPENSATING
TRIMMERS S ™~ CONDENSER
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VOLCOW TPDET0SC. 0LE SLE SUOET  ALE
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Fig. 2
Chassis layont of the “‘Radiola 64" and com-
binations of this popular superhcteredyne.

insulated serewdriver) the third 1LE. tun-
ing condenser for maximum signal; repeat
the procedure with the second and the first
I.I°. condensers. Now, place the dunmmy
227 in the first LI, socket, and adjust the
neutralizing condenser of that stage for
minimum or no reeeption.  Neutrvalize the
second LEF. stage in like manner.

We still have the two oscillator trimmers
and the R.F. compensating condenser to
take care of: but that must be done with
the condenser gang baek in position, and
the chassis baek in the console. ‘Tighten
the adjusting screws on the trimmers and
the R.F. compensator, and then loosen one
full tuen.

are not making proper contact, or the tun-
ing condensers must be adjusted.

Give the Speaker Air

Some eonsole cabinets, into which cus-
tomers have had modern sets built, are not
well adapted to the powerful dynamic re-
producers used with them. ‘This is becanse
the back of the consvle is entirely closced;
and, no matter how good a baflle is used
in front, the speaker will rattle and vibrate
This may be remedied by entling a circular
hole, about the diameter of the vone, in the
back of the console, directly behind the dy-
namic,

Causes of Bad Contact

Conmplaints of noise, inade to Service Men,
may often be traced to the strip which
brings the aevial lead-in through the window
to the set. ‘I'he Fahnestock elips on these
strips lose their tension hy exposure to cor-
rosion; this causes the outside lead-in to
become loose in its clip. Tt is desirable,
when making an installation, to tape this
contact thoroughly.

In the Zenith “50" series, it is sometimes
very difficult to locate the breaks in an open
R.F. eoil. The wire on these coils is wound
very lightly, and a hreak usually comes at
the lug to which the end is soldered.

Abnormal huwn in this model, when net
caused by any eleetrical or mechanical de-
fect, will be found to arise in the screen-
grid tube in the detector circuit, which will
test QK.

hold it. Place the gang several inches from When Radioln “44” and “46” sets oscil- Variable condensers in the Colonial *“32-
the chassis, lengthen the leads from the  late, it is a sign that either the shield cans (Continued on page 596)
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Receiver cirewit and teyminal connections of the ‘““Radiola 64.”

Fig. 1

1f radio-frequency ecurrent causes

trouble in the tuning indicator, the wery smali

capacity shown is an effective by-pass, Mr. Freed has found.

-l 2
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More About “Man-Made Static™

A Trouble-Shooter tells of some sources of interference which he
has found in his regular work of checking radio noises

UCH has been said abont elec-

trical apparatus that interferes

with radio reception, abont eth

ods of location, the kind of set to
nse in this work, and all that—bnt still
there is that puzzling case that makes vou
serateh your head and wonder what it is all
about.  Perhaps some of these idens will
help you.

We all agree that the noise travels hack
on the clectrie line, muel in the manner of
“wired radio”; and that the way {o look for
it is to keep the loop parallel and direetls
under the line, then reduce the volume and
try—first in one dircetion and then the
other—until the toudest spot is found. This
is usually a pole. 1If it is secondary dis-
tribution that vou are working on, the
trouble is probably in some one’s hone.
There are two things that yon ean do in this
case.  Lither walk under the “serviees”
(lighting lead-ins to houses) one at a time,
and pick the loudest: or ask everyone con-
nected to that pole what they are using and,
if it sounds suspicious, have them shut it
ofl’ to prove yonr case.

In this day and age of powerful and sen-
sitive receivers, interference scems to he on
the inerease. A check of the clectrie light
compinies’ records shows that aboul 65¢;
of the trouble located is in consuner’'s ap-

By J. E. DEINES, W9CU

HE writer of this article embodies

in it a good many hints that will
be found of value by the Service Man
whe has to deal with those mysterious
noises that cause so many calls.

set when a slation is tuned in. It creates
a background rvour and spoils the tone gual-
ity. The reason for this is that the electric
set is more closely conpled to the line than

Fig. 1

The  ligh-voltage  lines,

which in some systems arc

used for ‘‘wwired wirveless'

distributors, also  carry : :
. 3 o HOW.

wocanted IR.I'. ’_;ror.n,'s LINE #4

from one house line to e

another, sometimes a long GENERATING

ways off—as from No. 1 INT_E__RFEREEE_*”

to No. 3 here.
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pliances: while the owners of these do not
seem to realize the importance of applyving
filters, and usvally make the stalement that
they unse the appliances only for a few
minutes.

But consider a number of these appli-
ances used at alternate intervals, and we
have & chain of interference that will last
for hours.

Radio has a peculiar place in the clectri-
cal industry, due to its rapid growth in the
last ten vears. It has grown to a giant rank-
ing next to the antomobile, and we have only
“scratched the surface.”  Too mueh tinme
has been spent selling radio and not enough
spent in making a place in which to use it

We are now facing the problem of work-
ing over and filtering all our old equipment
(which is, otherwise, operating normally) to
make the world, speaking from a radio
standpoint, a betier place in which to live

Some noises which ean bhe heard on the
electrie sets ean not be heard on the trouble
shooter's set, even under the house “service’;
that is, interference which is not a major
noise, that would spoil reception entirely,
can be heard on a sensitive A.C.-operated

the portable; and a careful inspection of
the electrie lines in the vicinity will soon
get von on the right track., Tt ean readily
be seen from Fig. 1 that interference set
up i one secondary line will in turn set
up an interferenee in a parallel line: the
intensity of the transfer depending on the
length  of exposure.  The noise will be
weaker, to be sure: but nevertheless it is
there and can bhe found if looked for in the
proper manner.

Troubles in House Wiring

We all know that any are or spark causes
radio interference, and we can ne longer
tolerate loose connections.  An easy  was
to find troubles from this sonrce in honse
wiring is to turn on the radio set at full
volwme, shake all fixtnres and pound all the
wall switches, Jistening for cracks and pops
that you will no doubt hear. Many of the
older houses throughout the country were
onee piped for pas lights and, in some cases,
combination gas and eleetrie fixtures are
still in use. Others have the pipes capped
off under the new light and fixtures. ITere
is a place for a lot of trouble. In an in-

stallation of this kind it is very scldom
that the fixture is free from grounds. {See
Fig. 2.)

When lightning strikes in the vieinity of
the cleetrie line, the indueed current usually
runs into the house and jumps ottt at the
most likely spot—the gas-pipe groomd—and
the result is damaged insudation.  If it is
on the live side a tuse goes out; but, if it
is on the ground side of the line, nothing

lappens until the tuse (N) goes out. Then
the fun hegins. 'The current flow is now

from N to the transformer gronnd in the
alley and, because contact is poor in the fix-
ture, an are is the rvesult, Several enses of
this kind were found where a lond buzz
was sel up with the set turned on only
about sixty watts. The greater the load,
the leuder the buza.

It sceis to be a habit with the elee-
tricians, when they eannot find a ground in
the wiring, to reverse the cireuit; thus put-
ting the grounded wire on the ncutral or
ground side of the electric line. This is all
right where there ave no neutral fuses but,
if there happens to be one and it Hows, then
the noise starls.  ‘Iherefore, if in doubt as
to lhe arigin of the noise look at the neutral
fuse.

In a fixture of the type shown in Fig. 2,
where the wire is woven through the chain,
a slatic charge is set up in this chain and,
as long as evervihing is quict, there is no
trouble. But walk across the floor, or other-
wise move or jar the chain, and a crackling
or popping noise will be set up.  The cure
here is to tape the evelet () and thus in-
sulate the chain from lhe canopy.

Another spot in house wiring that will
near walching is the entrance switeh at the
meter; here is a likely place for loose con-
nections.  (Fig. 3). All places marked X
are likely places and, if the meter switch
and fuse box happen to be located near a
door, the vibration dne to constant opening
and closing of the dooer will loosen all screws
and fuses. These loose connections ¢an be
fonnd by the method used ahove.

GROUNDED GAS PIPE

| € Fuse Hov |
A
| s . NEUTRAL
roT | FUSE WIIHi. A
| 1 /
l [} ] L
+ [CURRENT
' ¥ F= accpenart | POV
WALL f .- CONTACT 5,-’
X
7/

METAL CANOPY

-
| METAL CHAIN=- 7

Fig. 2

One side of an A.C. Iinve is grounded; if a
fuse in this line blowes, a ground in the wiring
will cause all kinds of radip disturbance.



HO
.

Fig. 4

A bad greund furnishes a coupling for line

noises, cven thouwgh there is a filter in the
input of the set. The reason may be casily
seen  above.

Even the lowly eleetrie lamp cones in for
its share of the Mame. Investigation of one
complaint showed that the noise was coming
from a neighbor's home; but only a 100-
watt lamp was turned on that time. Turn-
ing it off stopped the noise, and it was found
that the lamp filinent had parted and was
holding an arc that did not go out wuntil
the lamp was turned oft.

Troubles in Reccivers
One day we reccived a complaint of a
humming noise which eame in at one spot
on the dial. During the course of the eve-
ning it would move from place to place.
Upon investigation it was found that a
neighbor was using a superheterodyne he
had built fromn a kit. By a mistake in wir-
ing, the antenna was coupled to the oscil-
lator, and it would radiate at double the

frequeney the set was tuned to.
The heater-type tube canses & number of
complaints, for it somelimes emits noises

RADIO-CRAFT

that imitate most any interference. All ave
caused by a static discharge from hecater
to cathode. Many sets are found with de-
fective power packs. Small ares in the con-
densers, due to loese connections or high-
resistanee short cirenits, cause wany of the
nnusual growls heard in the listener’s sets.
Also some voltage-divider resistance units
have a broken wire eansed either by corro-
sion or by breakage due to contraction or
expansion.  'This will show up only when the
set gets good and warur; and many other
complaints of this type, that appear after
the set has been for use for howrs, will ae-
count for the large number of cuses found
clear at the time of inspection.

Striet attention should he paid to the
ground wire and its connections.  When it
is connected to the antenna post trouble
starts.  With such a connection, the light
line aets as an antenna anl, sinee interfer-
ence travels on the line, we ean readily see
what will happen. In distriets where street
cars are used or direct-enrrent lines exist
such conneetion makes the noise about 304
louder.

It always pays to pnt up a good antenna.

Loosc connections in ground wires always
cause trouble; hecause any number of clee-
tric receivers use by-pass condensers on
the line sicle of the power transformer. Since
even a simall condenser will pass alternating
current, and since the electric eompany’s
lines have a grounded center or nentral
wire, a small are will result at the point of
poor connection.  (Fig. +.)

Another condition that will produee a
loud hunr is a lanp sitling on top of the
set over the detector tube or cord stufled
inside the set too near the tube

ey click from telegraph offices some-

May, 1930

Fie3
200 OMMS OR LESSTW /rnonlz TO DIMF.AS
NEE
g A
Fles S

Above, we may see how many epporiunitics

for a leose contuct cre efforded in @ meter in-

stallation: Count the Xs. Below, a #iter for
tolegraph interfercunce,

times causes severe interference in the form
of a loud popping or thuuiping noise and,
when other lines pavallel the civenit, it will
spread over a large aren. This is not so
hard to find, but the enre may be a little
harder, Use a Yo-f, condenser with about
200 ohins in series across the key. The re-
sistance should he vavialle, and diffevent
sizes of condensers may be tried nntil the
noise is stoppell and the keyv does not arc
too much at the contact. (Fig. 5.)

One picee of eleetrieal apparatus emits
a noise that sounds like the ticking of a
cloek; it is licensed under the Abrams pat-
ents and used for electrieal treatiments. The
same filter will apply to this.

The trouhle shooter’s life is not all roses.
He is uvsually a much cussed and discussed
man and, it every owner of an interfering
device would apply a filter, it would save
him many a gray hair and many a cold
ride.

Neutralizing and Screen-Grid Problems

O balance a neutrodyne receiver similar

to the Phileo =87, Brunswick *14” and
“21,” ete,, an output meter should be con-
neeted  across the speaker  terminals, as
shown in Fig. 2. The R.F. oscillator (such
as that shown in Fig 1, whieh may be oper-
ated conveniently from the light socket) is
set in operation at about 1250 kilocycles,
and a wire coupled to its oscillator coil is
attached to the “untenna™ post of the sct.
Then after adjusting the volume control for
full meter reading, start with the last stage
of R. I, and bhalance each of the neutraliz-
ing condensers wntil the reading is at mini-
. Turn the volume control till a reading

By K. R. TANTLINGER

of about half the scale of the meter is ob-
tnined at 1500 ke., with the receiver tuned
to the oscillator signal. Then balance cach
of the aligning condensers until the high-
est reading is obtained. Repeat the latter
procedure at 600 kilocycles, and the veceiver
is now balanced. Tt any ditticulty is en-
countered in preventing oscillation after
balancing, cheek all the filter and hy-pass
condensers for a partial leak; the defective
one should he replaced.

In checking a Radiola “44,” if a rasping
noise is heard hetween stations when  turn-
ing the dial, don’t look for o shorled varvi-
able condenser, but clean the shield cans

|F16 ¥

Ld "'2
A ¥
251w > hE TEST
‘ TLRN - 0 -
| | = RECELVER %\
“ OUTPU:I' — 4-',\[.
. ’l [} we L T‘c“banm
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ne A DETECTOR §SDRONN !
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Left, a convenicnt R.F. oscillator;} conter, an output meter wwhich will be found cwery handy in balancing

work, as more accurdte than the car.

Right, an ohmmeter which will vead high or low valucs.

(The

at the contact edpe. T1f the condition per-
sists, halance the set as above.

When checking a sercen-grid receiver
whose response is weak, place a good screen-
grid tube in the detector socket, and the re-
ception will usually inprove remarkably.
Also, watch for those shorted screen-grids;
because they are often the cause of no re-
ceplion,

In case of a serions hun in a Zenith “50°
or “60” series receiver, which c¢annot he
climinated by changing tubes (often the 2%
detector will cause ). vemove the chassis
from ‘the cabinet and reverse the two hlack
leads.  If lack of selectivity is eneountered,
the receciver should be tuned to ahout 1195
ke when the oscillator is set at 1200.  After
balaneing the receiver with a hexagon No.
512 wreneh, the seleetivity should he hetter.
If it is not, then tune the veceiver to about
1205 ke, leaving the oseillator at 1200, and
rebalance. One of these procedures should
oltain greater selectivity. The second and
fonrth aligning condensers (from the left)
will he found critical to adjust. 'This chas-
sis need not he taken from the eabinet for
rebalancing.

If a Phileo speaker seems to be dead, pull
the chassis out of the eabinet, and remove
the hottom plate; then make sure that the

Brunswick manual should be credited <with this.) (Continued on page 595)
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Men Who Have Made Radio-J. C. Maxwell

3y F vou seek his monument, look about
vou,” is written on the tomb of the
architect of St. Pauls. The whole of
carthly space, vibrant with the count-
less messages that are ineessantly hurrying
to and fro with the speed of light, has be-
come a memorial to the scientist who first
diveeted the atiention of mankind to the un-
known and unsuspeeted possibility of radio.

If Colutnhus, before he set sail from Palos
harbor for the New World, had drawn a
map of America—islands, coasts, vivers and
mountains—which his voyage proved true
in every detail, such a feat would have ve-
sembled that of Clerk Maxwell. The latter
conceived, and Jahoriously computed, the
existenee and the laws governing an infinite
range of electromagnetie *‘waves” iwmper-
ceptible to our senses, exeept for the narrow
spectrum ot light.  Ile thus declared the
certainty that there nmst be what we today
call “radio waves.” Light vears were to
pass after Maxwell’s death before the genius
of Hertz aetunally demonstrated the truth
of Maxwell's calenlations, and the world
found awaiting it a new activity,

Today, fifty-seven vears after their pro-
mlpation, the taws of Maxwell are still the
fundamental bhasis of the science of radio.
It is not easy to describe his work in popu-
lar language. *The ohject of these experi-

THE EIGHTH OF A SERIES

ments,” said the modest Hertz, announcing
their striking results, “was to test the fun-
damental hypotheses of the Faraday-Max-
well theory, and the result of the experiments

is to confirm them. 1 know no shorter or
more definite answer to the question, “What
is Maxwell's theory? than the following:
‘Maxwell’s theory is Maxwell’s system of
equations? ™

James Clerk Maxwell was born in Edin-
burgh, Scotland, November 13, 1831,
Though his cecentricities of expression as a
hoy were to win the nickname of “Dafty”
from his schoolmates, he was vet a lad when
his mathematical abilities attracted the at-
tention of his elders. At fifteen, he devised
a method of drawing certain enrves which
was decmed worthy of publication by the
Roval Society of Edinburgh. At sixicen, he
was introduced to Nicol (the inventor of the
Nicol prism) and led to make & study of
Light, and partienlarly its  polavization,
which was {o shape his fulure scientific
course. In 1850 he entered the University
of Cambridge, noted for the long line ot
great mathematicians it bas produced. Here
he graduated: and here his post-graduate
work was to be most important.  In 1853
appeared his paper on “Faraday's Lines of
Force” containing an analysis of the ac-
tions which take place in electrical and mag-
netice fields.

Maxwell hecame professor of natural
philosophy—or, as we now say, physics—at

(Continued on page 594)

Attention:

RADIO-CRAFT is compiling an in-

ternational list of names of qualified

Radio Service Men

service men throughout the United
States and Canada, as well as in foreign
countries.

This list, which Rapto-CrarT is trying to
make the most complete one in the world,
will be a connecting link between the radio
manufacturer and the radio service man.

Rapro-Crart is continuously being soli-
cited by radio manufacturers for the names
of competent service men; and it is for
this purpose only that this list is being
compiled. There is no charge for this
service to either radio service men or radio
manufacturers.

We are hereby asking cvery rcader of
Rapio-CrarT who is a professional service
man to fill out the blank printed on
this page or (if he prefers not to cut the
page of this magazine) to put the same
information on his letterhead or that of
his firm, and send it in to Rapio-Crarr.

The data thus obtained will be arranged
in systematic form and will constitute an
official list of radio service men, through-
out the United States and foreign coun-
tries, available to radio manufacturers.
This list makes possible increased coopera-
tion for the benefit of the industry and
all concerned in the betterment of the
radio trade.

NATIONAL LIST OF SERVICE MEN,
c/o RADIO-CRAFT, 98 Park Place, New York, N. Y.
Please enter the undersigned in the files of your National List
of Radio Service Men. My qualifications are as set forth below:

Namre (please /Prinit)re v s s se B 4 i aw s st ' e b 76 & o i B 0d5 53
A i85Sy « 1w aze = 23w 120 Bt 2 n (CltT) a» ccamonsan ((T0117.) R —
Firm Name and Address. . .. .. ... . ... .. ... ..
(lf in business for stlf, Nm.rc so state)

Age -Years’ Experience in Radio Construction?. . .

Years in Professional Servicing? . . . ... ... ... ..

Have You Agency for Commercial Sets?. .. . . .. (What Makes?)
\Vhat Tubes Do You Recommend?. . ... .. ... ... ... ... ...

Custom Builder (What Specialties?)
Study Courses Taken in Radio Work from Following Insmutlons

Spccmllzed in Servicing Following Makes. . ... .. ... ... . ...
V]ml TCslmg Equipment Do You Own?. . ... ... ... .......
What Other Trades or Professions? . .. ... ... ... ... ......
Educational and Other Qualifications? . . . . .. ... ... . ... ..
COMITETIES] 5 4 205 > o 3 2w BN D <8 b A ERE 1 ' s Bl s 8 I il 434 B
(MAY) (SigiEd) . .3 £y Ve PFE% e LB 0s 0e AW nT S
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Fig G

At the left, the anthor peintina to the magnet core of the Thomaston stretched-dise reproducer.
In the ceiter, the ncwe Celotex bafflc. desigued for auditorinm sewnd projeetion. and eaemplifying horn and cone principles. Right,

to the diaphragm.
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Fig. D

this is a dynamic speakev <with the veice coil attached

the Myers-Delatire electrostatic speaker, removed from its baffle.

New Developments inh Reproducers

Some of the new devices which ave bringing about sound amplifi-
cation of a fidelity hitherto unapproached, and with volume
suitable for present-day entertainment demands

By

HFE art of making lond-speaking de-
viees is really one of the oldest scien-
tific endeavors of man and goes back
at least thousands of vears into dim
history. The ancient Smmerian priests used
the principles of the speaking tube and of

Fig. C

The new French electrostatic speaker has a

polarized central diaphraam,  enclosed in a

mesh cloth.

cnlarged monthpieces, comparable to our
modern loud-speaker horns, lo make “talk-
ing™ idols with which to sway and control
the hordes of semi-civilized peoples to their
will and bidding. It is interesting to note
that the same general kind of speaking tube
or loud speaker, using air waves, is now a
part of almost cvery home and that people
are still being guided and informed in mueh
the same wanner by the radio broadeasting
“priests.”

Nearly all the more prinitive tribes still
in existence today have made use of soue
forin of loud-speaking apparatus; sometimes
hollowed out of logs: smmetimes molded ont
of elay, but at any rale serving to throw the
voice with greater infensity to a distance.

It is only in the lasl seveniy-five years,
however, that any serious atteinpts have heen
made to do this electrically, or at least to
accomplish anything like a satisfactory re-
sult.

At the present time all loud speakers are
terribly ineflicient in actual conversion fac-
tors: althongh the list two years have scen
greal strides in making eleetro-aconstical
devices which conld accomplish the conver-
sion from electrical energy 1o acoustical
energy  withent undne diserimination  he-
tween the frequencies within the range of
andibility. These modern devices produce
radio rendition that sonnds far more natural
than that from any of the previous instru-
ments; although the power necessary to op-
crate them is stitl many times greater than

- LAURENCE M. COCKADAY

would be vequired if anything like good effi-
cienev were altained. This is the reason why
power andio-frenuency mplifiers are still
necessary for loud speakers of most types.
Some of the newer loud spealkers, however,
work on a flnctuating voltage ot rather high
potentinl; and these offer opportunities of
considerable value in the future search for
eflicieney.
Early Atrocities

The ciarliest types of speakers were of
the magnetie, horn type and, although the
horns used were too small for reprodueing
the lower notes, they were used alinost cx-
clusively during the first five years of hroad-
casting.

During the Jatter part of that period, the
design of audio-frequency amplifiers was
developed until further improvement in them
would have been useless without a cor-
responding hetierment in the loud speaker.

GUTPUT TRANS. ELECTROSTATIC SPEAKER
e
LAST STAGE oF == 7
AUDIO AMPLIFIER POLARIZER uow:.J
ocrl
Fig. 2A

The clectrostatic speaker derives a high nega-
tive charge from the floating plate of the
rectificr.
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The radio and acoustie engincers then hegan
searching around for a more suitable tvpe
of reproducer and, finally, the large-cone
type made its appearance. Its use did in-
crease the low-frequency response to quite a
noticeable extent; but was soon followed by
a better understanding of the functioning
of the horn, and the development of the ex-
ponential type of horn reproducer. Lhe last
is still used, almost exelusively, in public-
address work and in the talking-moviug
pictnre field. The necessary length and size
of these horns, for wide-frequency response,
is so great, however, that they are not used
very mich for radio installations in the
home.

New and Improved Types

Next in line eame the applications of the
dymmmnie-motor  prineiple.  which  allowed
longer swings for the moving surtaece and
made possible the modern types of dynanie-
cone loud speakers. ‘I'hese ntilize small,
light-weight cones, which are capable of
swinging back and forth a mueh greater dis-
tance, and thus not only give the added
power necessary for the lower notes hut re-
spond maore to the higher frequencies in the
harmonic ranges of sound. These eones were
a great improvement over the earlier fypes
and capable of delivering much greater
volume than the others, becanuse their move-
ments are free, and not limited by the swing
of the armature up to the pole pieces.

In the dynamic-type reproducer, no arna-
ture is used; but a moving coil, through
which the signal currents cirenlate, is emn-
ploved to give the meehanieal encrey.

Another development that has recently
heen gaining notiee is the clectrostatie- or
eondenser-type reproducer, whose principle
has long been vnderstood hut only recently
put into practical usc; this is the force of
statie attraetion and repulsion oceurring,
suceessively, hetween two plates upon which
the alternating-current sound signal is in-
pressed. No moter is used; but the output
of the set is delivered directly to the dia-
phragm of the speaker, without passing
through coils placed in magnetic ficlds, at alk.

RADIO-CRAFT

R. COCKADAY, well known to

all our reuders as a radio au-
thority and publicist, will contribute
to each issue of Ranio-CraFT an article
reviewing the latest developments in
applied radio, during the coming vear.
We know that they will be among the
most valued features of this maga-
zine—[ diter.

OUTPUT PUSH-PULL
TRANSFORMER

ELECTROSTATIC
SPEAKER

st LS

i

1]

\

$ ;

R T —
LAST STAGE OF K
AUDIO POWER TUBES POLARIZER

Fig. 2B

The clectvostatic speaker illustrated below, as
1t 1s nsed with a prsh-puil audio outpur. The
high wnegative voltage is impressed on the dia-
phiragm, wohich is screcned on both sides by

plates at ground potential.

—— —

Fig. A

The baffle shown is necessary with the clectrostatic speaker, in order to preserve

low-note reproduction; it may be a part of the radio console,
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Important Service Items

It is advisable, for anyvene interested in
the problem of radio in the ficld of servicing
work, to follow closely the newer develop-
ments which were and are being made in
this most ditlicult branch of radio research
aid  endeavor. There are, probably, more
possihilities for hmprovement in the repro-
ducing appuaratns than in any other phase
of radio-recciver design. At any rate, the
reproducing end of radio is lagging far be-
hind other developments in the receiver,
stueh as eirenit work and the adaptation of
the new vacuumn tubes, tuning systems and
power-supply problems.

The newer developients in speaker de-
sign are now beginning to come thick and
fast, both in this conntry and abroad, and
what is being done in this field should be
of striking importance to the Service Man
if for no more than what it promises for
the siniplification and jmproved quality of
the future radio installation, for hoe use.

In all onr loud speakers up to the present
we have vet to realize the requirements for
a perfectly-driven diaphragm as outlined by
Professor W. C. Sahine of Harvard Univer-
sity, a noted authority. This definition gives
-he moving clement “the characteristics of
infinite rigidity without mass, freely sus-
pended in air without mechanical friction,
tension or stress. Such a diaphragin would
have perfect damping; no natural period; no
flexural, vetleeted or standing waves; in
other words, no distortion. [t would act
with a pure plinger, or piston, action.” Of
course this would be the perfect solution;
hut it is helicved to be almost inpossible of
realization unless the air eould be sct in
motion. direetly, by some ionizing or elee-
trostatie process so far unknown. However,
progress is being made, and let us see how
the various coming developments are bheing
worked onf.

Smne of the world’s experimenters, along
clectro-acoustical lines, are working on the
idea of the flat-piston reproducer with suit-
able batHe-board arrangement to pgive the
waves the proper grip on the air. Some
others are working on the principle of the
taut  diaphrvagm, stretched to a natural

Fig. B

The size of the electrostatic speaker is indicated by the amplificr unit beside

it.  This device, with suitablc conucctions, beccomes a very sensitive con-

denser microphone which responds with great fidelity to all frequencies
which are impressed upon it
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period of vibration well above the highest
audible frequeney. Some arve nlilizing the
principles of “poly-resonance,” based upon
the discoveries of llelmholtz. Others have
been combining already-known principles to
get o newer and better effect.

New French Condenser Speaker

From I rance comes the development of
a new type of electrostatic deviee, without
wolor, incorporaling “difterential™  opera
tion. This new speaker uses a  tightly
stretehed diaphragn suspended between two
outer dises. The diclectrie usced is clastic
amd actually  changes shape or  thickness
when the signal from the wnplifier is work-
ing inlo it

The deviee was developed in the lTabora-
tovies of the General Eleetrostatie Corp. of
Iaris and is the invention of MM. AL
Myers and Paul Delative. As will be noticed
from the diagram (Fig. 1) the sound waves
are given off through a series of large hples
in the onter dises. In the photographs re-
produced here (Figs. A, 13, C and D) the
device shows up as a parrow cirenlar frame,
while the moving part or diaphragim is en-
closed in a meshed cloth; it is used with a
suitable bafle, which may be a part of the
cabinet desipn of the radio receiver with
which it is used.

This new spealker is nsed with a polarizing
power unit which supplies the 1000 volts
fixed potenlinl neeessary for operation. The
unit goes well up into the high-frequeney
end of the audible spectrum, with good re-
prodnetion on the lower notes when haflled
elliciently. 1t may be connected to cither a
standard single-tube ontput eirenit or a
push-pull power stage, as shown in Fig. 2.

This deviee, which is of simple consirue-
tion, offers & munber of advantages over the
arlier tyvpes of electrostatic speakers and

Fig. E

External appearance of the 1°0lf anditorium

speaker. The chamber at the bottom is adjust-
able, to reflcet sounds ot auy desired angle.
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nay also be nsed suecessfully as a condenser
mierophone. Its foture developent will nn-
donbledly make it popular as an ontstanding
type of its class.

A Unique Development

Another development, which is the oul-
come of the work of a Danish acoustical
worker, Christian AL Volfy, Jr, employs the
principle of the exponential horn with a
polv-resonator and o projection chamber
working from a water snrface. This deviee
is altracting mneh attention in acoustical
circles for public-address and talking-pic-
ture possibilities. It is capable of great
volunie; and it is claimed that it will greatly
simplify  reproduction problems in large
auditorivms and theaters.

The Volf appuaralus is quite large. stand-
ing about cight feet high (Fig. 15). 1 works
ont of the standard type of horn dynanie
unit with an expenential air eolmn defleeted
downward through n scries of separvately
tuned tubes, elearly shown in Fig. ¥. Botlom
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The M yers-Delattre speaker, showing the per-

forations of the housing fir part. The en-

laracd cross-sections belowe shote the manuer in

which the diaphragm (the beavy eenter line)
is suspended.

and side elevations of the tube arrangements
are given in IMigs. 3 and 4. In this anner,
each tube is said to separate its own par-
ticular frequency from the rest and canse
it to resonate as it is thrown down against
the water trough located at the hottomn of
the cabinet. FFrom here the sound vibrations
are projeeted ontwards: and the angle of
reflections can be controlled so that it may
be redirected 1o any portions of an audi-
torium which would, ordinarily, be eonsid-
ered *tdead spots.”

A series of tests, now being mn in thea-
tres, are demonstrating just what there is
to this interesting prineiple and how it way
help to overcome what has been found one
of the stumbling hloeks that have long
puzzled and baflled the installation engineer
who deals with these large acousticeal
systems.

The Thomaston Stretched Disc

A powerful reproducer, having o very
wide frequency-response  from the lowest
notes of the organ to the highest hirmonics
that give quality and character to broad-
cast somnds of all deseriptions, has recently
been developed in the Thomaston Fabora-
tories of New York and Thomaston, Conn.
It consists of a combination of a dise of
targe size, made of a very light wmetal and
only a mil or two in thickness, stretehed over
a heavy steel frame in the form of an offset
aartwheel (Fig. G). The diaphragm, tight-
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Fig. F

The ““poly-resonator f the Volf speaker

opencd : plan- aud crvoss-sections wwill be found

o another page.  The large cxpoucntial horn
works into this manifold chamber.

cned to a natural period well above the
mdible  frequeney  range,  approximately
20,000 cyeles, resembles a greatly-enlarged
diaphragm from a high-gquality condenser
microphone.  For a notor, the new loud
speaker employs a new dynamic unit which
has a hollow “pot” magnet of the electro-
magnetic type wmd externally excited with a
potential of six volts D.C. The field wind-
ings of this unit are enclosed within the
wagnelie material of the magnet proper.
The unit is contained at the axis of the six
spokes of the frame: the woving coil is
attached direetly to the diaphragm and
swings bacle and forth with the diaphragm,
as the signal eurrents canse it to vibrate
i accordance with the interfering magnetic
fields of both the coil and the magnet.

This speaker has a flut response with very
great volume capubilitics and, although the
construction is necessarily expensive, further
production developiments should rednee this
cost considerably and give the art a conn-
bination of lwo inherently worthwhile prin-
efples in a new instrument of still improved
characteristies.

In a reeent test of this instrument, 1 was
surprised at the depthin frequencey to which
it wonld respond without the familiar boom-
ing rendition so conmon to over-accentuated
Liss resonanee in many types of speakers
now being used. A pure sine-wave G0-cxele
tone was plaved with high cfficieney on this
deviee, withont the production of harmonics:
and high frequencies were reproduced with
less altenuation than with the regular con-
temporary dynamic-cone speakers now on
the market.

Modern Horn Baffles
T would like to mention one more develop-
ment, which is not exactly a loud speaker
bt combines the characteristics of hoth the
horn and the baftle board in a new form of
projector, designed for attachment to a
(Continued on puge 593)
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New Radio Devices
for Shop and Home

In this department are reviewed commercial products of most
recent interest. Manufacturers are requested to submit descrips
tions of forthcoming developments.

THE AUTOMOBILE-TYPE
REPRODUCER

By W. L. Wooll

Directing Engineer, Amplion Radio Corp.

TYOW that the automwobile has adopted
IN radio, the loud-speaker manufacturer
has heen on the jobh to adapt his product
to automobiles. The dynamic type so popu-
lar at the present time because of its ex-
cellent range and tone quality veguires an
extra supply of direct current to excite the
ticld, thus adding an  additional load teo
the storage battery; it is unduly heavy, re-
guiring very heavy fittings to strap its mass
securely to a rapidly-vibrating tonneau; and
it is not extremely sensitive.  Since the
conmpactuess and low eurrent consumption
required inan automoebile receiver allow it
nu volwne to spare ( if it is to be operaled
below the point of objectionable distortion),
while good engineering can, and no doubt
will, adapt the dynamie speaker to motor
use, it is a task the accomplishment of which
it vet to be announced.

The first speaker to {ind its way into cars
was the magnetic horn; which is hoth light
and efticient; though good quality is ob-
tainahle only when the horn employed is
miuich larger than that for which space is
available in a car,

The magnetie cone, which holds the lead
in automobile installations to date, is light-
weight, compaet, cfficient, and requires no
field-excitation current.  With careful de-
sign, it has becn found, cilicieney, volume,
wide frequency-range and execllent quality
can be produced from a magnetie cone with
it base six inches in diameter, while not more
than 3Y inclies in depth are required.

‘I'he manner in which one well-known au-
tomobile manufacturer uses this speaker is
shown herewith.  The ease is octagonal,
nine inches across and three and a half
inches deep.  The weight of speaker and
case is approximately 21, pounds. The mo-
tor, which is itself very compact, is housed
within the cone and mounted on an alumi-
num bar. A very light arnnature, vestoring
spring, and drive-rod, constitute the only
vibrating parts in addition to the cone.

Fig. A

The size of this “autemotive” speaker is shotwn

by the pen at the right. A low-frequency
baffle is formed by the sides and partitions of
the car in swhich it is instalied.

Vibration, shaking and dropping tests
prove the speaker to be very rigid.  Its light
components are less inclined to pull away
front their moorings under vibration than
speakers tmacde of henvier parts.

LEfticiency lests show that, with a two-
stage AT amplifier emploving  eilher
'12A or *TIA tube on 180 volts, the speaker
gives salisfactory velume.

A good automobile speaker must repro-
duce high frequencies cfliciently if speech is
to be distinet and natural, or if one would
distinguish clearty the characteristies of
high-pitehed instruments.  For when the
speaker is placed under the dash-hoard the
reproduction is  highly muffled, since a
“Ysound chamber” with a natural low fre-
queney period is produced by the front por-
tion of the ear, unless special precautions
are taken. This “sound chamber” consists
of rubber-covered floor boards, leather
sides, upholstered seat and padded top, a
combination of ciremustances which natural-
ly absorbs the high notes.

Thus, while mueh remains to be done,
much has been accomplished toward pro-
ducing a speaker that wmeets the require-
ments of automobile use with respect to
size, weight, durability, efficiency, frequency
range and tonal quality.

Fig. 1
A cross-section of the speaker shown in Fig. A
reveals the compactncss obtained by the method
of mounting the driving unit,

SMICALEX"-INSULATED
CONDENSERS

THE laborntories of National Company,

Ine., Malden, Mass, have developed a
new line of eflicient variable condensers
which employ a new insu-
lator, a wmixture of ground
mica and lead borate, com-
pressed at high tempera-
ture under five tons-per-
square-inch pressure. At
50 meters the diclectric

Fig. C

The new tube checker shoten
at the right is a precision |

strument, suitable for laboro-
tory work. as well as for sero-
icing organizations and others
who have to check and match
tubes. It contgins & meitype
transformer wiich insures a
constant voltage supply  from

A.C. lines.

Fig. B
The widcly-spaced condenser shown ebove,
which is designed for trausmitting under high
voltages, employs o new low-loss diclectric.

losses are but a smnall fraction of those with
glass or poreelain ((quartz has lower losses
but is more brittle).

Type TMU condensers, *Micalex” insul-
ated (thrrough R.C.\. agreement), are de-
signed 1o meet the demand for a moderate-
priced stock transmitting condenser for
ligher-powered work than the "DX'TY per-
mits; vel smaller than the Navy Type.

A ¥;-in. shaft rotates in conical and Dall
bearings, machined with the cast aluminum
end plates. 'I'he high-current-capacity rotor
contact hrush used has low impedance at
high frequencies. 1oth and stator
plates have rounded and polished edges.

rotor

NEW SUPREME TUBE TESTER

HE Supreme Instruments Corporation

of Greenwood, Mississippi, announces
the “Model 50" tube tester, a precision

instrument especially  designed for par-
tieular value to the testing laboratory,
higher grade service station and large

dealers and distributors, for checking re-
turned tubes. It will also find a wost ex-
tensive field in checking and matching tubes
for address syvstems and sound pictures,
I'he unit is seff-contained and requires no
batteries, drawing its supply from any GO-
cvcle, 110-volt A.C. line. A unique feature
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of great value is the constant-voltage trans-
former with which the instrument is
equipped, manufactured under license from
the Ward Leonard Electric Company,
(This is an entirely new development which
maintains a constant output, irrespective of
load, within the limits of the transformer.
By this means the output is maintained at
fixed predetermined voltages, drawing on
input line supply, ranging from 100 to 130
volts, and Leeping all readings constant ir-
respective of line fluctuations).

Two testing sockets are provided to take
care of all four-prong and five-prong tubes,
including screen-grid tubes, By means of
a voltage-selector switeh, filament voltages
L1, 1.5, 25, 32, 5 and 7.5 may be applied
to cither of these testing sockets.

An indication of the amplification tactor
is obtained by a direct reading on a dial;
and the nmtual-condunetance indication in
like manuer on a separate dial. A gas
test is made by pressing a button, obtain-
ing a direct indication of the gas content.
The emission qualities are ascertained hy
pressing a button, securing a direet read-
ing on the meter.

By pressing a butlon, a direct reading
is secured also fromn the second plate of
full-wave thermionic rectifier tubes.

The instrment is equippect with the
highest standards  of laboratory instru-
ments; the assembly being contained in a
hand polished case made of selected black
walnut, surmounted with a 3-inch bakelite
panel which earries the inotor, testing
sockets and operating switches and dials.
Rugged construction is employed in the
assembly. The size is 7-5/16 x 10-9/16 x
5-1% inches, and the weight approximately
14 pounds.

FIXED RF. TRANSFORMERS

) the older experimenter “Duratran”
will recall an R.F. transformer that
was fumous a few years ago. The new unit

= = = ——
H T T 101171 1l
z —ﬁ- ~ =+ 1
i3 - e AL
5 — ! |
% ‘HJ iJ\_ 500 350

380 35 60 450
WAVELENGTH 4N METLRS

Fig. 2

The wery flat “characteristic’ of the wew fived
KR.F. trausformer for screen-grid tubes.
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of that name, designed especially for conpl-
ing type 22 or ’2t screen-grid tubes, bids
fair to attract as much favorable altention
as the old unit for use with '01A Lubes.

Fig. D

The screen-grid “Duratran,” complete with its
clip for the tube to which st is coupled.

For instance, substituting this fixed R.F.
transforiner in the *1930 Electric Receiver”
deseribed in the November, 1929, issue of
Ramo-Cuarr, will considerably increase the
voluine obtainable from this execeptionally
fine set. 'The ecommereial use of fixed R.IN.
transformers also has heen shown in Data

Sheets in pasl issues of Ramio-Cuarr. The
characteristic curve of the sereen-grid
“Duratran” indicates that with 133 volts

on the plate, 88 volts on the screen-gri¢t and
2 volts, (ncgative) on the control-grid a
high degree of amplification per stage may
be expected  throughout a  wavelength
range 200 to 550 meters; a rising character-
istic being shown at 250 meters and an
appreciable falling off at wavelengths be-
low 230 meters.

The unit measures 1 5-16-in. x 1 5-146-in.
x 3 in. overall. Four leads, six inches long,
are provided for connection to the circuit;
the screen-grid lead Dbeing shielded.  The
core consists of L-shaped laminations of
special “R.1% iron”  002-in. thick. The
metal case of the device constitutes a com-
plete shield.

By the use of adequate shielding, four
stages of amplification, requiring four of
these fixed units. may he nsed. ‘The gain
per stage is said to be about ene-halt that
of an efficient tuned R.F. design: while all
tuning is preferably at the input and in
the fornn of a band selector. 1f a simple
loop set is desired, no other tuning than
that afforded hy the loop and tuning eon-
denser is ordinarily required.
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AUTOMOBILE INTERFERENCE
REDUCERS

>~ HERE is now available, for the man
.l. who would have radio while he motors,
an aid toward reduction of the “static” in-
terference caused by spark plugs, in the
form of a special, sturdy 25,000-ohm “Auto-
mobile Resistor” made by The Allen Drad-
ley Co., Milwaukee, Wis,

One unit is required for each of the high-
voltage leads to the spark plugs; thus, con-
necting 25000 ohms in series. The con-
venient manner in whieh this is accomplished
is illustrated herewith (Additional cffective-
ness 1s ohtained by connecting another unit
in the wain high-voltage lead, as shown).

The action of the resistor is to “danp”
the oscillations that follow the initial ignit-
ing spark. It is said that dynamometer
tests indicate that the power output of en-
gines 15 unaflfected; and cold-weather start-
ing is not atfected by this procedure. When
used in other parts of a radio installation
and by-passed the resistors form effective
filters, and may be used to reduce radio in-
terterence wherever spark plugs are used,

Fig. E {ahove) Fig. F (below)

The weed of interfercuce suppressors en a car

equipped with radio is met by such devices as

this. -tbote, an “‘automobile resistor” {s shown

fr the main ignition lead; below, one connceted
to an individual spark ping.

How to Start An Anti-Noise Organization

E are cursed here with myriads of
howls, roars, growls, squcals, hisses,

ete, ete. There has been no concerted ac-
tion taken, up to this time, to overcome this
combination of waste and pettv annoyvances.
1 have chased down several bad cases of
radio interference in this locality. Ilow-
ever, no one paid me for my trouble, or
cven thanked me, for that matter. ‘The
owner of the eoffending electrieal noise
maker wusuallv scemed to feel that I was
assuming too much responsihility in hunting
down his “pet,” and asking him to spend
some money on it.  Ie wondered why I
picked on him when the power lines, rail-

road shops, old battery-operated receivers
and other sources of disturbance continued
to make din and roar unmolested.

I am writing vou for information eon-
cerning the methods of organization and
operation followed by listeners’ cluhs.

I am in the radio game to make a profit,
naturallv. It scems to me that backed by
an organization of some kind, T ¢ould render
a real service, which would e worth dollars
and cents to the radio listening publie in
this vicinity. Would vou bhe willing to give
me some helpful ideas along this line?

RR. H., Jexsex,
Green River, 1Wyoming.

(While the nucleus of every radio club
must be one or more men whoe are willing
to give some time and enthusiasin to clean-
ing up local conditions, once the ball has
been set rolling, it should gather support
trom all set owners. Manufaecturers of
interference-suppressing  devices will give
valuable hints; notahly the 'Tobe Ieutsch-
mann Co. of Canton, Mass.,, which has been
doing verv extensive work along the lines
of orpanization against interference. We
will be glad to hear from radio listener’s
clubs as to their success in dealing with
the condilions Mr. Jensen deseribes.—
ditor.)
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Automotive Radio

Grows in Efficiency

New developments in receiver and antenna sys-
tems add to the effective sensitivity and quality
obtainable en route. The receiver described incor-

porates late advances on previous automotive

radio design.

OTOR-CAR radio, or “automolive
radio,” as il is now known, is
rapidly eoming to the fore. Indi
cations are that the summer of

1930 will find thousands of cars of standard
make factorv-equipped with radio receiving
sets that closely approach the average home
receiver in volume, sensitivity and qguality.

As cmphasized in the articles on aulo-
nmotive radio that have appeared in past is-
sues of Ramo-Urarr, il is necessary lo con-
sider the installation and servicing of these
special antomobile radio sets as a distinet
branch of the radio art; and one that is

Fig. B
The catension at the left of the
Bosch antomotive receiver, shown
heve, s the R.I. transmission
line, ending in the pickup device
which takes the signal from the
“earth capacitor.”t  The battery
cabie 15 opposite.

opening up an entirely new service tech-
nigue apart from past service work.  The
suceessful, and well-paid, automotive radio
Service Man st posses a high degree of
specialized knowledge involving antomobile
mechanics and radio technicalities.
Another evidenee of the activity in anto-
motive radio is the new Dosch wotor car

of e standard anto instrumcut pancl.

receiver pietnred in these colunmns.  The
finer details of design and construction are
too nunterous Lo be deseribed in this artiele,
hnt will be explained in delail in fortheom-
ing stories,

Sponge-rubber mountings arve provided to
support the recciver chassis in position he-
hind the instrument board. A steel shaft
with wuniversal joints couples the tuning-
knoly control unit (shown in the reproduced
photograph) to the shaft of the ganged tun-
ing condensers.  The off-on Lkev-switeh, tnuse,
pilot light and volume control also are

L]
L ] p—
cé cs-l- c?

CABLE CONNECTOR r
PLUG — — =

ALt Qliceissrrdirare it

FRAME

Fig. 1
The schematic civenit of the RBosch Motor Cur Radio receiver, made by the American Bosch Magncto
Corp.; it includes four tuned-input, battevy-operated. ‘24-txpe scrcen arid tubes, as R.F. and detector
stages, and a single audio output tube, opcrating the buiitcon muagnetic speaker.

Fig. A
The position of the Bosch radio centrol unit is showa at the right

The kunobs are tuning end
volume controls

housed in the control unit. A bualanced-
armature magnelie-type reproducer with
ti-inch cone has been develeped for this set;
a baflle eftect is obtained through monnting
the reproducer, in its metal housing, on the
chassis of the receiver. The reproducer is
“pitched™ with partienlar regard to the re-
quirements of the interior of cars and the
usual noises of a ear in motion.

To the technician the schematic cireuit
of this recciver, shown in these columnns,
presents many points for conjecture. Prob-
ably the first will be that some form of gen-
crator or converter is regnired to supply
alternating current for the filaments, as well

On the upper rvight side of the
receiver chassis is the tube which
reecives the flexible shaft from
the control wnit and rotales the
condrusers. The reproducer shows
ss connecled to the front of the
shield can, which lifts off with it

as “B” and “C*” potentials for the type "2t
AC tubes. The answer is that the set is
entirely battery-operated; the "2s are used
in prefevence to 225 to obviate a condition
of noisy reeeption due to fluctnating “A"
potential as battery load and engine speed
vary, True it is that considerable current
is drawn from the storage baltery; but there
is no more difliculty in following this desizn
than in planning the current supply for
any other power requirement; the hardesl
thing to evereome is the mental inertia of
custom against the fact that the storage
hattery is perfectly suited to the require-
ments.  The maximum “B" potential re-
quired for this set is obtained from a bank
of “I" hatteries that delivers 180 volts.

Two outstanding  teehinical advanees in
car radio are noted in an “earth capacitor,”
as Doseh engineers eall it (this is a plate,
insulated from the chassis but slung there-
under, which functions as the signal pick-up
or antenna) and an *R.F. transmission line”
which connects the earth capacitor to the
set.

Further values for parts used in the Dosch
screen-grid radio set are as follows: R,
18,000 olhms (variable bias for the control
grids of tubes V1, V2 and V3); T2, 500
olms; T3, 25000 olnns; TRE, 500,000 ohmis;
R5, 500,000 oluns: K6, 2 megs.; R7, 250,000
118, 1.3 ohms; R9, 1.1 ohms; R10, 1,000
ohms: C5. €6, C8, (€8, 0.5-mf.; Cilo, C11,
0.0001-mf.: C12, 0.002-mf.; Cl3, 1-inf.

We invite eriticism, comment and sugpges-
tion on the subject of automotive radio.
Service Men will find Ranw-Crarr a clear-
ing house for technical difficulties in this
field.
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A New Revolutionary Short-Wave Receiver

UTOMATIC waveband shift-
ing, obtained hy the ingeni-
ous system of variable indue-
tance  and  capacity units

illustrated hLere, makes it possible to
cover a tuning range up to five
times tlhe lowest frequencv. ‘This
invention marks another milestone
in the development of short-wave
radio to the stage where it will be
couvenient for the public as long-
wave broadeast tuning, and conse- |
quently of universal commercial |
value.

By the combination of variometer
and dnal condenser shown, which
was worked out by W. I Ioffiman and
D. H. Mix, and has now becoine available
to the experiisenter, it is possible to ohtain
an enormous tuning range hy the use of
two dials, entircly without the changing of
coils which has hitherto heen necessarv and,
with completely-shiclded reeeivers, highly
inconvenient.

The first, or “shift-frequency” dial, ro-
tates the shaft designated as L1 in the front
view (Fig. A) and operales, as will be seen,
one set of plates (CISF Fig. B) in the
peculiar double-rotor condenser whieh is
prominent in all rear views of the unit, By
its motions, synchronized with those of the
rotors of the coil 1.1 and the eondenser
C2A, the desired wavehand in which the
receiver is to operate is sclected.

The second dial, rotating shaft C1R, gov-
erns the other set of rotors of the large con-

4
'\COUPLING-)
BANDS

Fig. A (below)
Fig. B (above)

These two views show: below, the front of the new

“Automatic Tuner,” whose circwst is Fig. 2C; and,

above, the componcents operated by the twe con-

trols, as they appear in the position of minimum

setting (compare 1ig. C) corvesponding to & wave-

length of from 15.25 up, as determined by the cir-
cuit and tube used.

denser; and therebyv sclects stations in the
waveband to which the set is adjusted hy
the first dial. The shift-frequency dial,
therefore, does not requive continual ad-
Justment; it produces an electrieal change
equivalent to that obtained, say, by moving
a “fan” switeh over a bank of condensers.
The tuning range thus may be extended,
for instance, from a minimum of 20 meters
(15,000 ke.) to a maximum wave-
length of 100 meters (3,000 ke.).
By flipping a switch a built-in,
fixed two-inductance coil of
greater dimensions may be con-
nected into circuit and higher
wavelengths up to 200 meters
may be then tuned in; a larger
induetance unit would raise this
maximum still more. (Iig. 5.)

New Condenser Design

This extraordinary range is
ohtained by the fact that the va-
riable inductance of the input
circuit (the “variometer” shown
as 1.1) is shunted across a
variable capacity obtained from
two condensers, one of which
has an extremely low minimum value he-
cause of its unusual design.  While one
condenser (C2A) is of ordinary low-capaeity
type, the other has no stators, but two sets
of rotors, operated by ditterent dials, and
separated completely hy a considerable dis-
tance when unmeshed.  Their position of
minimum capacity is shown in Fig. B; Figs.

The Dawn of a New Short-Wave Era

E are happy to present to our readers one of the dreat-
est (if not the greatest) recent developments in the
cvolution of short-wwave receivers.

Heretofore short waves were a sealed hook to the puhlic,
because of the inability of the average man to tune a short-
wave set. It took an expert to tune such a set successfully, and
even he would frequently pass over many stations,

Imagine the following:

Take a wide rubber band and place across it a number of
fine lines very close to each other—so close in fact that vour
eve can no longer separate them. This corresponds to the tun-
ing dials of short-wave sets before the advent of this new
tuner.

Now take the same rubber band and streteh it to about ten
times its original length. Immediately, the former lines which
ran into each other become widely separated and can easily be
distinguished. A corresponding separation of stations is the
accomplishment of the new short-wuve recciver presented in
this article.

It becomes now possible for anvone to tunc-in on the short
waves, just as easily as he tunes-in on his broadcast set.

No more passing over stations because the tuning, unbelicv-
ahle as it seems, is so broad on one of the dials that it is well-

nigh impossible to go over any station that comes in with any
amount of audibility.

Nor is this all:

The second and greatest objection to short-wave receiving,
at the present time, is the plug-in coil bugaboo. [lleretofore,
the average short-wave set has required at least four such coils
to take in a range from 16 to 200 meters.

With the ncw receiver this is a thing of the past. In the
new tuning unit described here, no plug-in coils whatsoever
are used, vet the range of the set can be made from 16 to
200 meters.

It is certain that this evolutionarv accomplishment will make
it possible to interest the public at large in short waves, just
as hroadeasting in 1921 created a wave of immediate popular
enthusiasm.

No doubt, as time goes on. the present system will be im-
proved, until it swill take in all short waves from 3 meters up:
und in yvears to come we will have a single-dial short-wave set
of this range as well,

But the important point is that radio has taken a big leap
forward, once iore, and the seemingly impossible has been
accomplished.
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C and D and Fig. 1 at A, B, and C illus-
trate inereased degrees of meshing at ditter-
ent adjustrents, until a maximuimn is seen
in PFig. E. Here the plates mesh to the
extent of the largest shaded area in Fig. 1€

By reference to Vig, A, it will be seen
that a system of belts, such as are used in
well-known makes of single-dial broadcast
receivers, emibles the righl-hand dial (which
we will call the “shift-frequency dial™) to
turn, not only the movable plates CISE of
the donble condenser, Imit also the rotors
of the variometer 1.1 to the shaft of which
it is directly atiached, and the standard
135-mmf. variable eondenser C2A. The leit-
hand dial, on the other hand, turns only ihe

In Fig. 1, at the right, we see represcuted the effects of the dial settings
Fig. C (upper left) corresponds to Fig, 14: the induetance
and capacity controlled by the “shift-frequency”™ dial are at & mimimum:
consequently. the very small capacity change permitted by the tuning dial
(The platcs of the tuning rotor
are between positions R1A4 and R24.)

by Fig. 1B, at the middle of “shift” dial's range,
the tuning dial alse eficets a correspondingly great capacity wvariation, with
(Position R3IB)

In Fig. E the “shift” dial is at maximum, and, since the tuning dial is also
(This is position R3IC

pictured belotw.

gives ¢ sufiicieutly wwide station ehannel.
In Fig. D, as showsn al
a frequency-band no wider.

at 100, we have tle top of the
s Fig. 1C.)

wavclength range.
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set of plates CIR, and thereby, in eflect,
produces a vernier effeet over the widened
frequency-range.  ‘Fhis dial, therefore, we
shall eall the “station selector.”

Now that the sowewhat intricate me-
chanical arrangement of this tuning unit
has been considercd, and found to be a
combination of old and new elements to
produce a system that is quite new, we may
consider the electrical actions brought about
by their interaction under their dual con-
trols.

A Fundamental Circuit

Before we come to the application of
the unit, let us consider a typical regen-
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crative circuit, such as that shown at A
in Fig. 2. Coils L1 and L2, of fixed in-
ductance, may constitute the tuned “sec-
ondary” (grid) and the tickler (plate) wind-
ings and, in short-wave sets, are usually
wound vn ane plug-in form. CI is the stand-
ard variuble tuning condenser, of any con-
venient design and capacity,  In most short-
wave receivers an aerial coupling condenser,
(2B, is required to prevent direct conduc-
tive connecction of L1 with the aerial; for
the latter would introduce a high damping
effeet, and cause erratic luning and regen-
cration. QOften this condenser (C2B) is
connected to a tap on the tuned coil (as at
1.A) when a particularly song acrial is be-

COMMON |
COUPLING

Uy
" (T0 ¥
PLATES

.|

GROUND AND
‘A

T0 n/
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Fig. C (upper left)

The upper tuning condenser,
setting twehich the operator desires.

TUNING DIAL

COMMON
COUPLING

GROUND AND
A_h

TO R J
PLATES

LCOMMON
COUPLING

PLATES

TUNING DIAL
AT '\00\_\

Fig. D (lower left)

This determines the band, say 1500 kilocvclee wide, which the tuning dial covers over its full scale.
minimwm and maximum, and cousequently the calibration of the receiver (see Fig. 3, page 574),
of the tube used.

Fig. E (lower right)

the variometer rotor, and one set of plates of the large econdenser ave turued together by the shift dial, and lcft at any

The actual

are dctermined by the hookup and the characteristies
(Photos courtesy Aero Products, Inc.)



ing used; its capacity is best determined
by trial.  For short-wave work a variable
of  U5-mf, maxinnnn capacity may gen-
erully he recommended.  For short-wave re-
ception, the grid condenser C4A may have a
capacity of .00015-mf, or 150 munf.; the
crid leak, for this work, has usually a re-
sistance between the values of 3 and 10
megohms.  Whether the grid leak should
return to the positive or negative side of
the filament cireuit depends npon the char-
acteristies of the tube VI, used as a de-
tector.  All siuple short-wave receivers fol-
low the general lines of this fnndamental
design.

Yet it is possible to tune-in diffevent sta-
tions without resort to a variable condenser,
Tuning-in is changing the resonance-peak,
or fundamental frequeney of the cireuit.
to correspond with that of the reecived
wiave, ‘The formula for determining a cir-
cuit's trequency shows that this is inversely
proportional to the square root of lhe prod-
uct of the capacity hv the inductance. In
other words, whether we vary the indnctance
or the capacity, we affect equally the fre-
queney and wavelength of the civenit. There-
fore, in place of a vaviable condenser, a
zariometer may be used.

T'o explain this instrument, it may be
said that when two coils, connected in series,
are placed in such induetive relation that
their magnetie fields act in the same direc-
tion, they *“aid” cach other, and the indue-
tance of the combination is at a maximum.
By changing their rvelation 1o each other,
the fields are made tn “oppose” or “buck™;
and the inductance will be then at a mini-
. The variometer is commonly inade
by rotating one winding within—and very
close to—the other: and was a familiar de-
vice in the early days of radio.

A circuit arrangemenl whereby tuning is
accomplished by substituling a variometer
I.1 in place of the L.1-C1 combinalion, is
given in Iig. 2 at B: the wavelength range
remains the same.

The “Automatic” Tuner

Now, let us add a variable condenser
across the variometer L1; in fact, let’s add
two variable condensers in shunt with this
induetance. We thus rearrange the circuit
as at Cin Fig. 2. Two variable condensers
(C1 and C2A) are used to ohtain lhe de-
sired tuning range in the most satisfactory
manner, for a reason to be explained below.

In Fig. 2, at B and C, regeneration is
obtained through the use of 1.2, a fecd-hack
or tickler winding placed over the stator-
coil of the variometer, 1.1, In the tuning
unit pictured, the stator tube of the variom-
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eter, 1% in. in diameter, is wound with 43,
turns of No. 2t I2.5.C. wire. and the rvotor,
I 11716 in in dineter, with 405 turns of
the same wire. 'l'he tickler inductance con-

sisls of 5 turns of No. 28 D.S.C. wire.

(It is convenient to indicate here the
new design for condenser Cl, with its noe-
stator and two-rotor construelion, h_\' {wo

arrowheads instead of only one.)

The dotted lines at C (Fig. 2) show that
variometer LI, the “shift-frequeney™ or S
half of the variable condenser Cl, and the
variable condenser C2A  are

135-1mnt.
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BAND TUNING DIAL SETTING
Fig. 3

This fog shows how completely the short-wave
bands wmay be covered. Each heavy sloping
iine represents the tuning range obtained zweith
the “station selector’” at owne sctting of the
“shift-frequency’” dial; the latter may be sct,
however, te give any intermediate range.

(From QST

ganged together and operated by one dial:
while the other dial controls the other rotor
section R of Cl1, for station selection.

Turning  the anaster  dial (controlling
CISF, L1, and C2A) determines where, in
the range between approximately 15 weters
and 100 meters, stations may be tuned in.
A wavelength frequenev table for the tun-
ing components described above is given
herewith.

On a panel about 814 in. x 5 in,, an “Anto-
matic Tuner” may he huilt comprising only
L1, C1 and C2A, to tune approximately as
follows (the degrees indicate the settings
of the shift dial):

L’2

Car

Fig. 2

The first two dvuqram: show the variable-condenser tuning method which is now wsual, and the variom-

eter much used in longccave sets in the old davs.

more fincly-adinstable system indicated at C;

sehich is the heart of the short-seave

By combining tha twe, twe arrive at the much

“Automatic Tuner™

tllustrated on the two preeeding pages.
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In this diagram,
secting the
wave reception

ficr are purely optional.

the simplest method of con-
Automatic Twuer wnit for short-
the details of the undio ampli-

8.1 Wavelenyth Frequency
Degrees Meters Nilocyeles
0 13.25-— 16.2 1967218519
3 13.7 17.0 19048— 1647
5 16.5 18.5 1818216216
7 17.6 19.9 17045—15075
9 19.1 — 22,6 1570713274
133 219 25.7 13699— 11673
18 25 - 20.5 12000—10169
24 28.25— b1 106 15— 8500
€2 32,9 — 405 91207407
45 39.1 — 505 TH10—59¢1
65 18.7 — 65. 61604615
85 593 — 79. 5059—3707
100 69.7 —100 43043000

Tuning Made Even

A major dithenlty, in the design and op-
eration of short-wave sets, has been the man-
ner of tuning to stations at extremes of the
range for which the recciver is designed. If
slations are not crowded on the dial at the
adjustments for the higher frequencies, it
is nsually found the low-frequency stations
are not logged close enough on the dial for
convenient sewrching.  In the new funing
unit this hugaboo no longer exists; for the
tuning dial cannot cover much more than
L300 ke at any setting of the shift-fre-
quency dial.  This is clearly shown in Fig.
3. Settings for the shift frequency or SI°
dial appear at the right of the vertical
scale (the cirenit's resonance-frequency is
given at the left in megacyveles) : while set-
tings for the tuning dial, controlling CIR
through a 1,500 ke  swing, are shown along
the base-line.  Although a simple variom-
eter and condenser design will not show a
straight-line characteristic, the graph in-
dicates that a remarkably flat one is ob-
tained.

Just how it is possible for control CIR
to tune the circuit through only 1500 ke
heeomes very evident npon earefully study-
ing IMig. 1. The positions tuken by rotors
ot the three instruments, for different set-
tings of the dials, are approximately equiva-
lent to those illustrated by the photographic
reproductions, Figs. C, D, and L.

We have C2A, L1, SIF represented as set
for the lowest wave-band in Fig. 1A; the
lowest wavelength in this band is then oh-
tained with 1 set at RIA (the plates of
S and R being spaced the distance indi-
cated as Al). Advancing R to position
R2A meshes the 21 plates of SF and R over
the area A2: and the balance of the 1,500-
ke. tuning is accomplished with R turned
to position R3A (SF- and R-plates are
meshed for the area A3). All this time
C2A and L1 have not changed position: hut
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At the left, the cireuit of an adapter constructed with the “Auntomatic Tuner” for wse :with the andio

(_-hanncl of e broadcast receiver. .4 ping-in receptacle is prowided for a 100-200 mceter coif, switched

in when desived. At the right, a shortwave receiver, using the same in ner, with onc or two 1., stages
as desired.

the maximum frequency established hy the
self- and distributed-capacities and indue-
tances of all the instruments and the wiring
has been diminished through a band of only
1,500 ke,

After we have scoured this first tuning-
band (which is only about one meter wide
at abont 19 meters) 817 is shifted to a posi-
tion 8192, a considerably higher wavelength-
band, as shown in Fig. IB; and the 1,500-
ke tuning proeess is repeated by obtaining
mesh-areas Al A2 and A3 through turning
R to positions RI1DB, R2B and R3B.  (T'hos
deriving a tuning band from about 50 weters
to about 63 meters.)

Fig. 1C is a repetition of this procedure,
with SI" at 100.

Alternate Circuit Arrangements

A better idea of the manner in which the
“Automatic Tuner” may be wired ioto a
circuit may be had from Fig 4, whieh
shows a simple one-tube cirenil, in which
regeneration is controlled by the variable
resistor R2A. For code reception, greater
selectivity to a single tone is obtained by
using a very high-ratio, or else a “tuned,”
transformer at T1.

An adapter is readily made by following
a different circuit. (See Iig. 5.) Con-
densers C1 and C2A may be connected 1o
a regular solenoid inductor of the plug-in
type (a convenience for 200- to 550-meter
tuning) if desired, instead of I.1 and 1.2,
by wiring the usual coil-receptacle as shown
in the diagram: a low-capaeity D.P.D.T.
switch changes the connections. The rotor
of L1 will continue to turn as before.

Of course. the fundaental ideas in the
circuit of this adapter may be adapted to
any other amplifier or detector arrange-

ment. The approximate wavelength range
afforded by the longer-wave indnctance nnit
(which may be arranged either as a plug-in
unit or permanently wired in) is given in
the following table:

S.D. Wavelength Frequeney
Degrees Meters Kilocycles
0 88— 92 34103265

16 92—115 32652610

33 115—146 2610-—2050

60 146—185 2050 -1620
100 185204 1620—1460

The schematic cirenit for an easily-bnilt
A.C. short-wave receiver nsing the “Auto-
matic Toner” is Fig. 6; any A.F. channel
design way be followed,

Use of & Screen-Grid Coupler

The question, whether a stage of screen-
grid amplification really improves reception
at the shorter wavelengths (higher fre-
quencies) is still a4 good stavling point, in
short-wave circles, for somme hot pros and
cons. Yet (and with no desire to canse
any casnalties) the diagram shown in Fig. 7
is proposed. When the best results are
obtained from this wiring arrangement,
chokes Chl and Ch2 will be found to have
diflerent constants from Ch3. Whether R1
will be required depends considerably on
the insulation-resistance of C+A. 'The use
of R’B is recommended where sinooth con-
trol of regeneration is found dificult to ob-
tain.  ‘Tubes of different types should he
tricd in position V1. The idea of regenera-
tion control by using R2 may be retained,
unless  the experimenter has a  different
preference.  Fyen though the input be un-
tuned, the use of a blocking-tube V4 is
recornmended.
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Shielding the set is not reecommended, in
ordinary locations; unless a second Auto-
matic ‘Tuner is used, to tune the input of
Vi and inerease its selectivity and amplifica-
tion, Without this, shielding may cause
broadening of tuning or loss of sensitivity.
The idea of two stages so tuned is still ex-
perimental.

Preceding the new tuning unit with such
a tube may alter the tuning slightly, as the
following table shows:

8. D. Wazvelength Frequency
Degrees Mecters Kilocycles
0 19.00--20.35 14750—15750
4 20.00—21.42 15000—11000
6 21.06—23.07 1§250—13000
8 23.07—25.00 13000-—12000
10 2L00—26.65 12250—11250
13 26.65—29.90 11250—10125
17 28.55—132.86 10500— 9125
¥ 31.56—306.34 9500— 8250
30 35.25—42.58 8500— 7125
43 41.35—52 1+ 7250— 5750
63 49.97 - 66.63 GO00— 4500
85 6G3.62 —83.28 4750— 3600
100 70.59—00.9¢ +250— 3000

An A.C. t-tube short-wave receiver is
shown in Fig. 8; a circuit variation worth
special mention is the manner of connecting
the retnrn leads of the Automatic Tuner
(L1, CI, (2A) to a point ot low potential.
This will reduee hand-capacity cifects.

The following eonstants are suggested for
the various circuits that appear in this
article:

C1, 150 mmf.; C2A, C213, 133 mmf., vari-
able; C3, .0005-mf.: C+A, CHI, .00015-mf.;
C5A. G5B, 1.0 mi.: C6A, C6l3, C6¢, C6D,
Co6li, CoF, C6G, .002-mf.: RI1, 10 megs.;
R2A, R2B, 10,000 ohms (“DBradleyohms™);
3, 20 oluns: R, 600 ohms: IS5, 15 oluns:
IR6 2-tube ballast; R7, 100,000 oluus; RS,
400 olins; R9, 2,000 ohms. Chl, Ch2, Aero
No. C-60 low-impedance R.F. chokes; Chi,
Aero No. 65 high-impedance R.F. choke.
L1-1.2, special short-wave variometer (de-
scribed in text), TI1, 12, Aero ALE-300
(praked for code reception), or Thordarson
R300 (for phone reception) AF. trans-
formers.

In Fig. 5 is shown the use of a panel-
mounted (Yaxley No. 760) switch to con-
nect an Aero “INT-10#" inductance into
circuit to increase the wavelength range to
200 meters.

We shall be glad to hear from experi-
menters as to their suecess with this tvpe
of construction,
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Above, alternative arrangements of four-tube shortswave reccivers using the “Automatic Tuner” after an wntuncd or blocking stage of screen-grid
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Short-Wave Stations of the World

Kile-
Meters cycles
4.97-5.35 60,000-56.000—Amateur Telephony.
8.57 35,000—w2XCU, Amperc, N. J.
12.48 21.000—w6AQ, san Mateo, Calif.
{Xeveral experimental siations are authorized
to onerate on non-exclusive waves of a series,
both above this and down o 4 meters.)
13.04  23,000—W2XAWw, schenectady, N. Y.
13.97  21,460—W2XAL, New York.
14.06 21.320--D1V, Nauen. Gennany.
14.50 20,680—L8H, Alonte Grande, Argentina, after 10:30
p. m.  ‘Telephony with Furope.
—FMB, ‘Tamatave. Madagascar.
—PMB, Landoeng. Java.
14.62  20.500—W9XF, Chicago, 111 (WENN),
14.8¢ 20,200—DGwW., XNaucn. Germany, 2 to 9 pm.
Telephony to liuenos Aflres.
15.03 19.950—LSG. Mouto Grande. Argentina.  From 9
am. to 1 pm  Televhony te Paris and
Nuuen {HBerhin),
—DIH, Nauen, Germany.
15.10 19,850—wMI, Dheal, N. J.
1502 19,830—FTD, =i, Assise, Franeo
15.40 19,460—F2U. Tamatave, Madagascar.
15.45 19.4060—FRO, FRE. Nt Assise, KFrinte.
15,50 19,360—. .. . Naney, France, 1 to 5 pan.
—VK2ME, Nydney, Australia.
15.55 19.300—FTM, st. Asslse, Krance. 10 a.m. to noon.
15.60  19,220—WNC, Deal, N. J.
15.85 18,920—XDA, Mexico City, Mex. 12:30 to 2:30 p.m.
15.91 18,850—PLE. Dlandeeng. Java.  DBroadeasts Wed.
8:40 to 10:140 a.m. ‘Telephony with Xoot-
wijk {Amsterdam).
16.10 18,620—GBJ, liodwin, England. Telephony with
Montreal.
16,1t 18.610—GBU, Kugby, Lngland.
16.30 18, llm—PcK iootwijk, tolland.  Daily from 1
6:30 a.m.
16.35 18, 3.:0—WND Dreal Beuth, N. J.  Transatlantle
telepliony.
16.38 18.310—GBS, itugby, England. Telephony with
New York. General Fostoffice, Lendon.
—F2s, algen. iIndo-China, 1 tu 3 p.m.
Sundays,
16.50 18.150—CGA, Drummondvllle, Quebec. Canada.
Telephony to England. Canadlan Marconi
Co.
16.54 18,130—GBW, Rughy, Lngland
16,57 18.120--GBK, ltugby, England
16.61 18,050—KQ), Bollnas, Calif,
16.70 17.950—F2U, Tuamatave, Mudagascar.
16.80 17.850—PLF, Bandoeng, Java ('"Hadlo Malabar™).
Works with lolland.
16.82 17,830—PCV, Kootwijk. Holland. 3 to 9 am,
16.88 17.770—PHI, lulzen. Holland. Ream statlon to
Duteh colonles. liroadeasts Mon., ‘Wed.,
Thurs.,, ¥Fri. 8 to 11 am. N, V. DIhilips
Radlo. Amsterdamn.
16,90 17,750—HSIPJ, angkok, Blam. 7-9:30 a.m.., 1-3
pom. Sundays.
17.20 17,440—AGC, Namen, Germany.
17,31 17,300—w2X K, Schenectady, N. Y. Tues., Thurs,
Sat. 12 to 5 p.m.  General Eleetric Co.
—W2XCU, Ampers. N J.
—w9IXL, Ancks, Milnn., and other experi-
mental stations,
18.40 16,300—PCL, Kootwijk, Holland, Werks  with
ltandoeng from 7 s.m. Netherland Siato
Telegranhs.
—wLO, Lawrence. N. T
18.56 16.150—-GBX, lughy. England.
18.75 15,990—....Salgon, Indo- (,hlnn
18.80 15.050—PLG. andoeng, Ja Afternoons.
19.56 15,340—W2XAD, bcheneﬂnd), N. Y. liroadeasts
sun. 2:30 to 5:40 jp.m., Tues.. Thurs. and
Sat. noon to 5 nm., Fri. 2 to 3 nm.;

hesldes relaying WGY's evcnlng program on
Mon, Wed., Frl. snd Sat. cvenings. Gen-
eral Electric Combanjy.
15.300—0XY, Lyugbhy, Demmark.
15,280—w2XE. Jamniea. N, Y

Experimental.

,250—W2XAL, New York. N, Y.
15,220—W8XF (KDIKA)  Plttsburgn,  1'a. 4:30
p.m. on; Saturday from 6. Sundays, eo-

tire program.

19.99 15.000—CM6XJ, Central Tulnueu, Cuba.
—LS). Monte Grande. Argentina.

20.00 14.990—TFZSH, Ilccland.

20.80 14.120—VPD, Buva, Flii Islands.

20.90 14,340--G2NM, Caterham, Englsnd.

20.97-21.26 14,300-14,100-—Amateyr Telephony.

2220 13.500—. ... Vienna. Austria.

2235 13,400—wND, Deal Deach, N. J. Transatlantle
telenhony.

22,69 13,050—W2XAA. lloulton. Mte. Transatlantle
telephony.

23.35 12,850—w2X0. Scherectady, N. Y. Antlpodal
pregram 9 p.om. Mon. to 3 am. Tues.
noon to 5 oo on Tues,, Thurs. and Sat.
General  Fleetrie Un.

—WGEXN, Oakland. Callf. Tlelays KGO from
& pm.. Mon., Thu., Sat. to 2: a.m.
Tues.. & a.an. Kri, 4 am. Sunday. Gen-
erat Electric Co

—w2XCU, Amnere. N. J.

—wgXL, Anoka. Minn., and other expert-
mental Pelay broadcasters.

24,41 12.280—GBU, Rugby, England.

2446 12,250 —FTN, ste. Assise (I’arfs) France. Works
Iiuenos Alres, Inde-China and Java. On
9 am. to I p.m. and other hours.

—KIXR., Manlia. P. [

—GBX, ltugby, FEngland

24.63 12.1R0-—Airplane,

2168 12,150—GBS, Rugby, England. Transatlantic phone
to  Deal, J. {(New York).

—UOR2, Vienna (Rosenlugel) Tues.. Thurs.,
9-11 am.

24.80 12,045—NAA, Arllnm.on. Va. Timoe signals, 8:55-
9 a.m., 9:55-10 p.m.

24.98 IQ,DOO«FZG, qalzon, Indo-China. Time Slgnals,

-2 p.m.

25.10 11, ‘H.)—KKQ. Bollnas Calit,
25.10 11,930, ,.,Zeosen, Germany. Tests of pew Super-
power broadcasters.

All Schedules
Time: Add 5 Hours for Greenwich

Eastern  Standard

Mean Time. |
Kllo-
Meters eycles
©5.31 11,840—w2XE, Tamaica, New York (WARC).
25.40 11,300—wWSXK (IKDKA) Plusbhurgh. I'a. 4:30 p.m.
on: Saturdays trom G on; .\unda)a entlre
program. ‘lelevision Moo and IFri. 2:30
p.m.; 60 linex. 1200 r.pom.
—WOXF, Chicugo (WENR).
—W2XAL, New York (WRNY).
25.53 1L.700—G5SW, Chelmsford,  Englind 7:30-8:30
. and 2- o exeept  salurdays  and
5 5. Also i-9 pom  Mendwys and
Tests with W2IXO i2-1 am
and  Thur-days.
25,68 11,670—KI10. iubuhu, llawall.
26.00 11,580—CGA, Drummondville, Canada
26.10 11,490—GBK, Rughy., Englund
26.2¢ 11,430—DHC, Naucn. Germsny {Derlin) Weekdays
after 5 Sun. after ¥ pom.
HF, Nauen. Germiing.
26.50 11.230——W58N‘ N8, leeviathan’® and A, T. &
T. telephone eonnection.
27.00 11,100—EATH. Vienna. Austria. Men. and Thurs.,
5:30 to T p.m.
27.75 10,800—PLN, iiandoeng., Java.
27.88 10.760-—PLR, bBandoeng, Javp. Works with Hol-
land and  France weekdays trom T a.m.;
sonetimes after 9:30.
28.00 10.7v10- VAS Glaee _i%ay, N, 8., Camada 5 a.m.
2 pom. Canadian coni 1'0.
28.50 10,510- RDHL. Lenlngrad, U.=s.8. R (Russla)
—VK2BL. Syduey, Australia.
28.80 10, lI0rVK2ME Sydney. Australia.  Irregular. On
Wed. after 6 a.m.  Amalgamated \\lreless
of Australla, I'ennamt Hills, N. 8.
—KES. Dolinas, Calif.
—
(NOTE: This list is compiled from many sources.
all of which are not in agreement. and which show

greater or less discrepancies; in view of the lact that
most schedules and many wavelenaths are still
experimental stage: that daylight time introduces coen-
fusion and that wavclengths are calculated differently
in many schedules.
mental station may operate on any of several
fengths which are
common.
aceurate information frem broadcasters and other trans-
mitting organizations. and
authentic information as to talls, exact wavelengths and
schedules.
inquire
as that is a matter of guesswork; in addition to this.
:,he harmonics of many lotal tong-wave stations can be
eard

in an

In addition to this, one experi-
wave-
assigned to a group of statiens in
We shall be glad te receive later and mere
from listeners who have
We cannot undertake fo answer readers who
as to the identity of unknown stations heard,

in a short-wave receiver.—EDITO

31.23
31.28

31.35
31.38

8110

31.48

31.56

2460
ar.6n
31.80

10.160—HS2P),
10.000—CM2LA.

tangkok. sSlanm.

9.905—. ... 1"0sen,

9,910—GBU, Kugby, England.

9.930— w2XU, Long island City, New York.
9,790—GBw, Itughy, Lngland.

9,150—....Agen., Yrance. Tues. and Frl, 5 to
G:15 p.om.
9.700—NRH. lleredia. Costa Itica. 10:00 to 11:00

t.m. Amando Cespedes Marin, Apartade 40.

9,640—70L0, Nairobl., Kenya, Arrica. 11:00 a.m.
te 2 p.m. lelays G5SW, Chelinsford. fre-
quently from 2 to 3 pm.

—....Monte Grande. Argentiha, works Nauen
irregularly after 10::30 p.m.

0,600—LGN. I'ergen. Nuarway.
W3IXAU, Baherry. 1M, relayvs WCAT dafly.
.5 80—VK2FC \)dm-). Australia. Irregularly
after 4 am. N. 8. W, Droadeasting Co.
—VPD, Suva. FLl Isziands,
9, 570—WIXAZ, Sprlngﬂehl. Mass. (WIZ).
9,550—. ... Zeesen. Germany. 10 to !1 a.m., 11:30
n m. to 230 o and 3 te 7:30 or 8:30
m. _Itclays Berlin.

9,5 0—PCJ. Hllversuin (I-.lmlhmen) ﬂnll'md Thu.
1-3 pm., A-10 o, IPriday 1-3 o, T

pom. to 1 aom. Saturday. N. V. I*hiiins
Radlo
9.530—W2XAF, Sehcnectady. New York. Mon.,
Tues., Thurs. and Sat. nights, relays WGY
from 6 p.m. General Eleetrle Co.
—WOIXA, Denver, Colorado. MNelavs KOA.
... Helsingfors, [inland.
9.:00 VK3LO. Melbourne, Ausitalia, lrregular.
Broadeasling €o. of Australia
—02Z7RL, Copenhagen, Denmark. Around
7 h.n
9.490—0XY, Lyngby. Denmark. Noos to 3 p.on
9,480 —. . _Parls, France, 4 p.m. weekdays.
0,430—. .. . Tosen, 1'oland. Tuesdays and Satur-
nau 1:50-4:30 pom.. Sat. 1:25-7 pom,
—XDA. Mexlen Clty. Mex.
Qata—EHQOC, Berne, Switzerland.  Mon., Tues.,
sat. 3 (o pan
-—OZ7MK. Copenhagen, Denmark. Irregular
fter 7 p.m.
9'!.)0—CM2MK Havana. Cuha.
9,330—CGA, Drummondillle, Canada.
9,270 —GBK, Rugby, FEngland.
9,930—FL, Parls. France (Eiffel Tower} Time

slgnals 3:56 wm. and 3:58
—VK2BL, Syiuney, Australla.
9,200—GBS, Rugby, England. Transatlantic phone.
0.010—GBS, Rugby, England.
8,900—....Posén. T’oland. Tests Mon. and Thurs.
6 to 7 pau
8.872—NPO, Casite (Manila) Phllippine Islands.
Time signals 0:55-10 p.m.

pon.

Kilo-
Meters cycles
31.50 B8.690—w2XAC, Schenectady. New York.
3163  H.000—W2XCU, Ambpere. N, 3.;—woXL, Chicago.
—W3XE, BRaltlmore, Md 12:15-1:15 p.wm..
10:15-11:10 p.m,
WEXN. Oakland.
3471 8.630—w00, Deal. N. I
35.00 8.570—HKC). Aanjzales. Colombisa.
35.48 8.450—WSBN, S8, “'Levlathan.™
36.00 8.330—3KAA, Lenlngrud. Ltussia. 2-6 a.m.. Mon.,
Tues., Thurs.. Fri.
37.02  8,100—EATH. Vlenna. Austrla. Mon. and Thurs,
5:30 to 7 pon.
—HS4P, Bangkok, Siam. Tues. and Fri
K1} am.. 2-1 nm. Toesdays
37.36 8,030 ‘NAA, Arlington, Va. Timo signals 8:55-9
! 9:53-10 p.m.
37.43  8.015—Airplanes.
3:.80 §.930--00A. liocherilz. Germany. 1 to 3 pm.
Reithpostzentralint, 1ierlin
33.00 7.800—VPD, sSuva, FLil lslands.
38.30  7,830—PCV, HKootwljk, llolland, after 9 am.
38.80 7.770—PCL, Kootwijk, lJnIl:md. 9 am to 7 p.m
359.70 7.550... .53, "‘Bremen.’
3998 7.500 TFZSH lterkiavik, Teetand
—EK422Z, Danzig (Free State).
40.20  7.4G60—YR, l.yons. Mrance lx.ﬂl) cxcept  Sun..
1130 am. to 12:30
41.00 7,310—....!'arls. France ("Iladlu Yitug''} Tests.
41,46 0 DDA. Lyoeberitz, Germany
41.50 .Zurleh, Switzerland.  #at. 3 to 5 P.m.
41,70 B—VKGAG I'erth.  West  Australla,  li¢lween
30 and Tham
42,12 7.120—027RL, Conennngcn. Denmark.  Trregular.
Around 7
43.00 G6.870—EAR 110, drm Spaln. Tues. and Sat..
5:30 te 7 pou. IFri. V0o 8 hm
43.50  8,900—IMA. [Rone, Ital;. Sun.. noon lo 2:30 p.m.
43.57 6.880—D3AFF. Coethen, Germany. -
43.86 6.835—VRY, Georretown. DLiritish Gulana.  Wed.
amnd Sun., 7:15 to 10:15.
14.00  6,820—XC 51, »an Lazaro, Mesice. 3 am. and
3 pm
45.00  6.600- .. Lierlin. Germany.
45,20  6,635-—WSBN. %8, ‘Leviathan.*’
46.05 6.515—WO0Q, Deal. N. L
46.70  6.120—w2XCV. Awmpere. N, J.;—WIXL, Ancka,
Minn.; and others.
47.00 6,380~ CT3AG, IVunchal, Madeira Island. Sat.
after 10 p.m.
-VAS, Cilace Dy, Canada. Tests,
47.35 6,335 WI0X2. Airplane Television.
VEJAP. luu' oniviile, Canada
48.35 6.200 HKT. Liognin, Columbia.
48.71  6.155—wIXAL, Chicago, ML {(WMAC) and Air-
Dlanes.
48.80  6,140—KIXR. Manila. . T 3-4:30, 5-9 or 10
am. 2-3 a.m. Sundays.
48.85 6.110—KDKA, Fast t"ittshureg. TPa
48,96  6.120—....Motala. Sweden, “Rundradio.** 6:30-T
A 11-4:30 p.m._ l{olldays, & a.m.-5 p.n.
-AR1, lHongkong. China
4902 6,120—w2XE, New York City. Relays WARC.
AMantie Rroadeasting Co.
49.15 6,100—w3XL, Bound ftrook, N. J. (WJZ. New
York). 12 midnlght on.
49.20  6.010—W2XAL, New York.
49,31 GDSG—WZXCX. Newark, N. I TRelars WOR.
WIXAA, Chleago, 11t (WCFL).
40.40 GO:O—UORZ. Vienna, Awustrla.  5-7 am., &6-7
49.50 G,OGO—-WBXAL, Cincinnatl, Ohle. Relays WL,
—W9XU, Councll Rluffs, Towa. Relays KOIL.
—W3XAU, Iivherry, Pa. relays WCAU,
—HKT, :nuuln Colombia, 8 to 11 p.m.,
Sun. Mon.
49.67 l;mo—ngAo Chlmco. T (WMAQ),
49.80 6,020 WSXF (‘hlengu 11
. 2XB New York. N. Y. (WBNY)
49.97 0000--1L3ZC " Christehurch. New Zealand. 11
LT —ml.lnlght.
—EAJ25, Narcelona, Spaln. Sat. 3 to 4 pm,
—RFN. Moscow, Hussia, Tues. Thurs., Sat.
8 to & a.ni
—SA). Karlshorg. Sweden.
—Fiffel Tewer, Parls. France Testing (:30
to 6:45 am. 1:15 to 1:30. 5:15 to 5:45
p.m.. around this wave.
—HRD. Teruclealpa, Honduras,  ®:15 p.m.-
mldnight, Mon.. Wed.. Fridays.
5170  5.800—HK?. larranqullla. Colombla.  8:30 to
10:30 h.m., exe, Sun.
52.00 L TTN—AFL, Rergedorf. Germany.
Winnipeg, Canada. Jas. Richard-

s0n & Sons,
AR0N-5 510—Aireraft.

b 5
62,42 5.720—VESCL,
.44
S.SOO—WZXBH. Birooklyn. New York Clty (WBBC.

WCGH).

56,70 5,300 -_AGL Nauen, CGermany. Oceasionally after
T pm.

58.00  K.172—....Prague, (zechoslovakla.

60.90  1.920—LL, Tarls. France.

61.22 to 62.50 meters—4.800 to 4.900 ke. Television.

—WBXK, Plttshurgh. Pa ;—wIXAY, lLex-
fngton. Mass.; W2XBU, Beacon. N. Y.;
—WENR, Chlcagn. IIL.

6256  4,795—w9XAM. Flgin, IIL
_—WwS9XL. Chicage, 11l
62.R9 4. TRG—Aireraft.

65.22 10 66.67 meter=—4.500 to 4.600 ke, Television.
—WEXC, I.os Angeles. Calif.

67.65 4130—DOA Doeberltz, Germany. 6 to T p.m.

3 wm. Mon., Wed., Fri

70.00 4,280—0HK2 Vienna. Austrla.  Sun., first 15
;lil;;rel' Erhhourkrmé:ibl to 7 D
~ . K haharovsl eria.  5:30-7 am,

TILTT-T208 418011 00—Aireraft. A

72.87 $.116—w00, Deal, N, J.

7472 4,105—NAA, Arlington. Va. Timo signals 8:55-9
a.n., 9:55-10 pom.

80.00 3.750—F8KR, Constantlne, Tunis, Africa. Mon.
and Frl.

84.2¢ 3.560-—0Z7RL. Copenhagen, Denmark. Tuesday
and Frl. after 8 p.m

Q4. 46-85.66 3. h50-7 D—Amatcur Talephony,

86.50-36.00 3,190-3,460—Aireraft.

(Contlnued on page 606)
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Modern Sound ProJjection (V)

THE PROBLEM OF COLORING IN FILMS

N sound-on-film projection, just as in
television. the  characteristies of the
photoelectric cell, or “eleetric¢ eye” are
of the greatest importanee.  In the lat-
ter process, they determine the appraranee
of the transmitted image; while, in the
“talkies,” the sounds heard by the andience
must depend upon the depth and distinet-
ness of the markings on the sound track, as
they are '‘seen” by the photoeleetrie cell
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The raxs of the “exciter lamp™ of the projector

affect cells differently at different teavelengths.

it is evident that the blue light from the lamp

is more uccessary than the red; which is more
plentiful, but less cffective.

(The workings of this device have heen ex-
plained in the articles on Maodern Sound
Projection in the February, March and April
issues of Rapo-Crarr; and are repeated
here only as necessary to introduce the pres-
ent subject.)

The photoeleetric eell depends for its efli-
ciency on the emission from the lining of
its bully of electrons, whieh flow to the center
ring, or anode, which corresponds to the
plate of a two-cletent thermionie (rectifier)
tube. The lining of the bulb corresponds
to the tube's filmment, but is excited to elec-
tron emission by light, not heat,

The substances which are most suitable
for the purpose are the “alkaline” mctals—
lithium, sodivm, potassium, robidiun and
eacsium.  These, under the influence of light,
throw off clectrons; and thus ereate a feeble
current which may be amplified to any de-
sired value. Since the emission of clectrons,
and therefore the current, is proportional to
the light received, we have thus & means
of converting light fluctuations into clectri-
cal fluctuations of corresponding amplitude.

Differences of Celor Response

However, like the human eye, the photo-
clectric cell does not respond equally to
equal intensitics of light, if they are of dif-
ferent colors. The cve sces mwost clearly a
given amount of light if the latter is yellow—
corresponding nearly to the prineipal color
of the sunlight which diffuses down 1o us
through the “blue™ sky.  An equal amount
of encrgy in the form of deep red or decp
violet light is less perceptible.

The color sensitivity of the plotoclectrie
cell varies also wilh the metal unsed as its
cleetron-emitter or eathode. In Fig. 1 the
respective color sensitivity of the average
eve and of two prineipal types of photo-
electric cells (ihe Western Lleetrie potas-

sitmn cell and the R. C. A. cacsinm cell) is
indicated.  The curves are not indieators of
absolute sensitivity; but only of the pro-
portional response to a given eolor of light.

(‘The color of light, the reader probably
is aware, is determined by its frequeney:
inst as a musieal tone is identified by its
pitch. Al light which lmman eyves can see
has wavelengths running from about .000:39-
to .00TT- millieter, or from /61300 te
1/32400 of an inch. ‘The colors and wave-
lengths of the visible spectrim are indicated
in Fig. 1)

It will be seen that the photoelectrie cell
can “see” quite plainly  ultra-vielet light
which is invisible to the eve—just as does
the camwra. On the other hand, the e e is
aore efticient in the range of red light,

FFig. 2 shows the result obtained by fo-
cnsing the standard tungsten-filnment ex-
citer Loup of the projector into the photo-
clectrie cell. 1t is obvious that the total
eftect on the eoil is that of all the light
which it receives, and is, in other words.
proportioned to the area under the curve
{shown here for the visible specetrum alone).
This type of Limp, however, gives little of
the violet and ultva-violet light to which the
cells are nost sensitive,

Now, if we insert between the lamp and
the cell a picee of filin which is not per-
fectly transparent, we weaken the light
which is received throngh the elear areas
of the sound track (See pape 157, of the
March issuc of Ramio-Crarr, and page 519
of the April issue) and consequently the
strength of the reproduction of sound.

This introdneed a ditticulty in the way of
producing colored films with sound: while
i color process was available, and sound re-
production had been achieved, the former
intervfered with the Iatter.

One method of getting around the ditli-
culty was to prepare filin in such a manner
that the picture area alone is chemically
treated for cotor, and the sound track is
clear.  This is a highly-expensive process
of manufacture, howevery but machinery has
beey made for the purpose.

New Tinted Films

On the other hand. tinting the entire film
with a dyve which will inlerfere least with
the activity of the photoelectrie cell is much
less costly; ane rescareh work along this
line has resulted in the production of many
types of tinted filins.

The difference, however, between eyve and
pholo-eell sensitivities has its inlluence. A
vellow color filter hardly produees any les-
sening of light to the eye, while it may be
almost dark to the photo-cell, which misses
its favorite blues. On the other hand, blie
scenes may be very dark to the eye, yet
affeet the film’s sound velume bat little.

1t was decided that 30¢, density—cor-
responding to that absorption of energy by
a tinted film, in comparison with clear base
filmi—could be allowed. ‘This may be com-
pensated on the volume control by advane-
g it two or threc steps.

The contrast in visnal and photoeleetric
densities may be illnstrated thus, the per-
centages heing those of light lost by the
eve and Iy the two types of cells. (k rep-
resents  potassium, and Cs caesium, in the
chemical table.)

Film Tint Eye K Cs
Fleur de lis (blue purple).... 75 14 30
GleaT s o s ——— 0 0 0
Rose Dorée (deep pink).... 43 19 15
Afterglow (urange) 13 2 15
Candleflame 25 24 9
(orange-yvellow)

Verdante (green) 28 18
Turquoise  (blue) 10 24
Nocturne (violet-blue) 9 28

Inferno (fiery red) ... 64 18 22

The psychological aspects of the use of
these and many other tints in projection,
for their effect on the spectators, as well
as these photoceleetrical problems, were lis-
cussed at length in a paper from which
many of these data were abstracted, and
which was presented to the Society of Mo-
tion Pieture Engineers by Loyd A. Jones
of the Kodak Rescarch Laboratories.
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The Pentode

RADIO-CRAFT

as A Service

Problem

Advance data on probable three-grid-tube circuits and their
operation

By GEORGE LEWIS

(Vice-President, Arcturus Radio Tube Co.)

HE advent of the Pentode brings

forth two interesting radio condi-

tions—a new tube for the experi-

menter and new problems for the
Service Man. While, at the present writing,
po pentode rveecivers are bheing manufac-
tured for distribution in Aierica, many ex-
perts helieve such a tube will be shortly in
common use; and it is worth while at this
time to consider just what this tube is, and
what will be its probable effects on the in-
dustry and the radio listening fan.

wherein changes in plate power no longer
follow proportionately the grid variations.
As the grid swing increases, the time conies
when the variation in plate conditions is out
of step with the variations at smaller grid
swings: and the result may be noticed as
distortion.  This condition is familiar to
all who have studied the action of the simn-
ple triode (three-electrode tube); and it is
the effect to be expected when the grid
swing strays from the straight portien of
the characteristic ecurve.

purpose.

also the output stage.

double the number of tubes.—Editor.

THE Pentode described in this article, while utilizing the same advanced con-
struction principles as that introduced to our readers in the April issue of Ranio-
CkaFT, is a tube of diffcrent characteristics and designed for an entirely different
Mr. Lewis describes a power amplifier with a “Mu” so high that a single
stage of gudio alone is required, and discusses the possibility of making the detector

As denerally known to the radio profession, the use of pentodes has becn revolu-
tionary in European radio practice. They not only economize in the number of tubks,
hut they cut down the distortion which is necessarily increased in geometrical progres-
sion through the coupling devices of a multi-stage amplifier.

We may therefore look forward to the development of receivers, for battery as
well as house-current operation, in which from two to four pentodes will be employed
to give volume. sensitivity and quality equal to that obtained by older models with

‘The pentode has recentlv been hrought
into prominence by two factors—an effort to
condenm it as useless, and a general ripen-
ing of the situation as the tube actually he-
came useful! ‘The situation may he clarvified
by the consideration of scveral simple facts
regarding  this  five-electrode (three-grid)
tube: and the reader mayv draw his own
conclusions.

Distortion and Its Causes

The efticiency, with which power variations
in the plate eireuit are controlled by fluctu-
ations in the grid cireuit, is the ultimate
criterion of a vacuum tube’s excellence. Un-
fortunately, so far as we are concerned,
this definition is limited by the possible in-
troduction of distortion—the condition
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The fundamental civenit of a screen-grid (four-
clement) tube, omitting isolating components.

It is the distortion accompanyving rela-
tively small grid swings in the ordinary
sereen-grid (two-grid) tube that limits the
utility of this device; which nevertheless
from the point of view of the agreement of
plate variations with grid fluctuations, is a
highly-eflicient tube.

‘The operation of a vacimmn tube—the ef-
feetiveness with which it amplifies—depends
upon the cflectiveness with which the po-
tential changes on the grid control the plate
current, which is an electron stream flow-
ing between the cathode (or filament) and
the plate. This variation in the plate cur-
rent is caused by a variation in the vollage
existing between the (positive) filament
and the (negailive) grid. As this charge on
the grid is increased, for instance by adding
additional negative bias or by applving the
negative half of an alternating-voltage
cvele, the plate current is decreased; since
the augmented negative charge repels more
of the electrons seeking a path, through the
grid, to the plate.

Space-Charge Effects

The negative charge existing hetween the
filament and the grid of an ordinary vacuum
tube has two components: the useful control-
charge, imposed on the grid, and the “space
charge,” which, in the '01A tube for instance,
is useless but inevitable. The space charge
is an accumulation of clectrons, relatively
constant in effective potential, which are
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Fig. A
The appearance of
an £xperimental
model of the Are-
turus power pen-
tode for output cir-
cutts. It has a
heavy filament di-
rectly  heated by
alternating current,

more or less permanently parked between
the cathode (filunent) and the grid.

Returning to the problem under considera-
tion, it is fairly obvious that, if we could
eliminate this necgative space charge, the
cftect of grid-potential variations on the
plate current would be considerably in-
creased.  In other words, the effectiveness
of the tube would be raised. This is ex-
actly what the fourth element, or the screen-
grid, accomplishes, by introducing a counter-
acting positive charge. A few of the elce-
trons, of course, stick to this screen-grid;
but the majority of them, traveling some
twenty thousand miles a second, pass
through the mesh and eontinue on to the
plate.

At the same time, the effectiveness of the
plate potential in the *“tetrode” or screen-
grid tube, is increased. In the “triode,” or
standard three-element tube, a rather ex-
cessive plate voltage is required to over-
come the effect of the spaee charge, and
to create sufficient plate current for the
satisfactory operation of the tube. How-
ever, with the space charge eliminated, we
find we ean achieve the same effect at much
lower plate potentials or (in general prae-
tice) we can obtain the usnal increase in
efficicncy by operating the tube at a plate
potential in excess of the minimum require-
ment of the tube (as by operating the 24
at the normal '01A plate voltage).

Secondary Emission

Unfortunately the effectiveness of the
screen-grid tube, particularly as a power
amplifier, is limited by “secondary emis-~
sion” 'T'his phenomenon is to be observed
in practically all forms of clectronic devices;
it is the emissian of electrons by the anode
(piate) cansed by the bombarvcdhnent of the
original cathode ray.  As the electrons strike
the plate at extremely high velocities, they
knock off additional clectrons.  Also, the
bombardment of the plate often heats it to
an electron-emitting temperature. In the
ordinary triode, these clectrons may float
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arommnd for a fraction of a seeond and either
return to the plate or join other clectrons
in the space charge. Ilowever, in the screen-
grid tube, because of the presence of another
highly positive charge on the screen-grid,
many clectrons leave the vicinity of the
plate and travel to the sercen-grid. ‘These,
by taking a direction exactly opposced to
that of the electrons leaving the [lilanunt,
partially nullify the effeet of the original
electrons which form the plate current.

This reduction of the plate current by
sceontdary cuission becomes particularly ef-
tective when, as very often happens, the
sereen-qrid is at a higher positive polentinl
thon the plate itself! An inspection of Fig.
1, which shows the regular fundamental
sereen-grid tobe cirenit, will show how this
is possible. "Fhe output of the tube is gen-
erally connected to an inductive load, the
voltage drop across which (with A.C. grid
variations) will momentarily  oppose  the
plate-battery charge on the plate. When
this voltage dvop is in excess of the difler-
ence between the voltage of the plate bat
tery and that on the screen-grid, the sereen-
gril must have a higher momentary voltage
than the plate of the tube. 1t is then that
the ecffect of secondary emission is most
marked; and we have a condition where the
plate current varies in a manner which is
not at all consistent with its normal changes
under grid fluctuations. In other words,
we have run up against the limiting factor
of distortion.

This is the reason why the screen voltage
is always less than the plate voltage.

Functicning of the Pentode

'The construction of the pentode effcetively
reduces this seeondary emission, making it
pussible to tauke full advantage of the screen-
grid amplification in power circuits. The
third grid is connccted to the cathode in-
side the tube, and is commonly termed the
“cathode-grid.” This grid is obviously at
the same potential as the cathode and has
no great effect on the electrons that have
just left the cathode en route to the plate.
However, its negative potential (with ref-
erence to the plate) is that of the instan-
taneous plate voltage; with the result that
the secondary electrons prefer returning to
the plate rather than passing through the
cathode-grid back to the sereen-grid.

Fig. 2 shows a typical pentode arrange-
ment while Fig. A is a photograph of an
experimental Arcturus pentode.

The internal construction of the pentode
is shown in ig. 3. with its prong arrange-
ment in Fig, 3A.

In the pentode we have something ap-
proaching the ideal vacuum tuhe, in which
the maximum amount of plate power is con-
trotlled by a minimmm amount of grid-volt-
age fluetuation. ‘The pentode illnstraled is
a sereen-grid tube adapted to power pur-
poses, and intended for use in eircuils where,
with the four-clement inbe, the grid swing
would be sufficient to introduee distortion
throngh secondary emission.

The future popularity of the pentode will
undoubtedly lie in its nse as a power tube,
as it is here that its advanitages are most
manifest.

Ixperimental models in onr laboratory in-
dicate that a good eommmercial pentode will
deliver about 2.5 watts of undistorted power
output, dissipating about 8 to 10 watts on
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the plate, at a plate potential of 250 volts,
with a grid swing not excecding 15 volts.
Contrast this with the output of a '45 power
tube which dissipates some 8 watts, with a
50-volt grid swing which delivers 1.6 watts
to the load or speaker circuit.
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CONNECTING STRI(P

The interior arvangement of the elements of

a pentode with dircetiy-heated  filament; the

cathode-grid is connceted interually to the mid-

point of the filament. Below, prong arrange-
ment of the pentode base.

In other words, a good pentode, properly
operated, will be more ctficient than a '45
tube, for the same power employved (in the
pawer fubex): but it possesses so high an
amplifieation  constant  that it definitely
climinates the first andio stage and in many
instances will function as both detector and
power amplifier, with obvious and added
ceconoics.  The elimination of previous
stapes antomatically eliminates the hum and
incidental distortion associated with the
discarded tubes.

It is diflienit at this time to venture a
gruess at the connunercial probhabilities ot the
pentoade, aside from those suggested by the
engincering considerations alrveady deseribed.
‘T'he possibilities of snch a tube are too great
to be suffocated under the desirability (trom
the numufacturer’s point of view) of con-
tinuing in the rut of present receiver de-
signs.  The type that will he marketed will
be a high-amnplification power {ube, selling
for a price somewhat in excess of that of
the present screen-grid tubes.
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An Experimental Circuit

The fundamental circuit is shown in Fig.
2, in which the pentode is resistance-coupled
to the detector tube, ‘The polentiuls indi-
cated are not necessarily those to be speci-
fied in final production types, but e pro-
portionately logical.

A peculiar thing about the pentode is that
the greatest undistorted output can be se-
cured at load impedunces considerably helow
the plute impedunce of the tube, rather than
at twice the plate impedance (which is cor-
rect for the triode.)  Bxperimental models
require a load impedance of about 6000
oluns for maxinuim undistorted power out-
put.  The pentode, which favors high fre-
quencies slightly, should be used in conjune-
tion with a dynamie speaker. The coupling
transformer should, therefore, have a pri-
mary impedance of aboul 6,000 ohins at 100
cycles and a secondary impedance matehing
the voice-coil of the reproducer.

So far as present-day receivers are con-
cerned, the advent of the pentode should
have no great effect on the popularity of
the better desipgns.  One of the finest re-
ceivers obiainable today and another big
seller in the popular class do not employ
sereen-grid tubes, despite the ballyhoo and
the genuine screen-grid possibilities.  'The
exact utility and cconomie ficld of the pen-
tode will he determined by the engineers
designing  receivers for the set manufae-
turers—which is as it should be.

IHowever, in D.C. districts, such as mid-
town Muanhattan (New York City) the im-
provement is radical. The pentode should
make direct-house-current reccivers veally
practical, by effecting an improvement in
output at low plate voltages over standard-
type power tubes.

Servicing the Pentode

While the pentode is an excellent power
tube, T doubt if it will be readily adaptable
to reccivers already employing a three-ele-
ment tube in the output stage. As tuhes
capable of handling higher powers have here-
tofore been brought out, it has often been
the Serviee Man's job te improve his cus-
tomers' reccivers by making the relatively
simiple changes necessary to accomnodate
the new tube.

In the case of the pentode, the game will
seldomn be worth the candle. ‘The output of
a good modern recciver is well-nigh perfect.
The function of the pentode will be to make
possible better sets for the money, rather
than te improve the actual quality output

(Continued on page 601)

DETECTOR TUBE CH OUTPUT TRANSFORMER

CATHODE.
GRID

SCREEN/ BV
GR\D~ | ———
Fig. 2

The elements of a cirewit inw swhich the output
stuge is a pentode, resistance-coupled fo the
detector.  The values used are subjeet to modi.
fication, as the tube design is still cxperimental,
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The ““Hi @-30” for Custom Builders

The latest of a distinguished series of receivers which have been
noted for their high amplification and extraordinary selectivity
and quality, the “Hi Q-30” embodies new principles of design.

@ HAT is the differcnee hetween

the ‘HiQ-30" and the ‘HiQ-29%”

This is the first gnestion that

arises when the latest of this dis-
tinguished series of receivers is announced.
The answer is that the latest “HiQ™" hLas
three stages of screen-grid R.F. amplifica-
tion instead of two, an improved system of
tuning, an improved volume control, “unit
construetion”™ or seven basic units, push-
pull ’455, a new type of condenser-gang
(called the “battleship” design), and single-
dial control.

The “11iQ-30” is a receiver in which the
gain raises a threshold signal strength of
1 mierovolt (per meter) to the output stand-
ard of 50 milliwatts in an optinum  load
(AF. output device). Where such ex-
treme degrees of amplification are devel-
oped, good circuit operation requires ex-
ceptionally selective tuning eircuits. A
band-pass “pre-selector” comprising L1, 1.2,
L3, and a tuning-condenser gang C1 (Fig. 1)
and an interstage tuned-transformer-coupled
amplifier, incorporating L4, V2, L5, V3, L6
and V4, and controlled by a second con-
denser gang C2, together give extreme se-
lectivity with full sideband reproduction.
The volume is controlled by adjusting R12,
which varies the grid bias of V1 and V2,

The chassis of the “HiQ-130" measures
7 x 123, x 24 inches, giving a wide choice
of consoles. A phonograph pick-up may be
connected as provided for. A control on the
panel is mechanieally linked to Sw. 1 on
the subpanel.

Selectivity “Squared”

The selectivity of the *pre-selector” fitter
is such that, even with fixed R.F. trans-
formers in the subsequent stages, it would
hold the tuning width te not more than 15
kiloeyeles under ordinary veception condi-
tions. On the other hand, without it, the

By LEWIS MARTIN

Hammarlund Manufacturing Company

tuned-transformer coupling of the “Hi Q”
would give sutlicient sclectivity. The com-
bination of the two systems is intended to
etiminate an undesirable condition—*cross
modulation” or *cross talk”—which might
otherwise exist.  In the laboratory, many
conmnercial reecivers demonstrate 10-ke. se-
leetivity; but they are found wocefully lack-
ing in this essential when *on the field.”
The difference between broad tuning and
“cross-talk” becomes evident when the sta-
tion to which the set is tuncd goes off the
air—tor in the latter case, the interfering
station disappears simultaneously.

(A discussion of “cross-modulation™ and
the reason for it will be found on page 582
of this issue.—lLditor.)

The manner in  whieh station signals
“snap in,” rather than “slide in,” is char-
acteristic of band-selector tuning circuits.
A point which cannot be stressed too greally
is that eare must be taken to obtain a good
tube for every stage in the sct; and exeep-
tional care must be given to obtaining ex-
act balance of caeh tuned eircuit.  Apropos
of this, the “kitchen-table constructor” will
find it a discouraging proposition to wind
twelve coils with the expectation that they
will “track” throughout the tuning band
when used in econjunction with six variable
condensers, ali adjusted by a lone knob.
However, tor the constructor who fully ap-
precintes these and kindred technicalities
there are given below dctails of the coils
used.

Design of the Units

A variation from an older practice, that
of fabricating a working radio set from in-
dividual parts, is observed in the assembly
procedure for the “11i3-30"; it has been
found that faults in assembly and wiring are
reduced to a minimum by supplying to the
constructor a lesser number of units, com-

pletely wired and balanced. Fach “basic
unit™ (of which there are seven) comprises
a number of tested components.

Fach of the radio-frequency inductance
units included in the turing circuits is
encased in a copper shiclding ean; while
each of the triple-gang variable condenscrs
(.0005-nif. “Midline™) is housed in an alu-
minum ean, and its sections are individually
shielded by partitions.  Both units are con-
trolled by the single drum diak

The balanecing condensers in shunt to the
tuning eondensers constituting unit C1 have
a mininmim capacity of 2 nuuf. and a maxi-
mum eapacity of 35 mmt.; the balaneing
condensers that complete tuning unit C2
have a minimum capacity of 2 mmf, and a
maximum capacity of 70 mmt. The *‘polar-
ized” R.F. chokes Chl, Ch2, Ch3, and Cht
are also housed in ahuirinum shield cans.

The first audio transformer T'l has a ratio
of 114 to 1; the input push-pull transformer
T2, 0of 2 to 1 on each side; while the output
push-pull unit T3 is selected with reference
to the characteristies of the reproducer, as
shown by the list of parts.

The line-voltage regulator R18 is designed
for use with a power transformer whose pri-
nury is tapped for an 80-volt A.C. input.
Ch5 and Ch6 are 30-henry choke coils, con-
tained in the shielded case of the power
transformer PT.

The voltage divider consists of five re-
sistor-windings on a vitreous tube 34-in. in
diameter and 5 in. long, enameled. They
have the following values: R13, 880 olius;
R1t, 2,500 ohms; 15, 1,600 ohms; RI1G,
3,000 ohms; 1117, 2000 ohms.

List of Parts
One Hammarlund “1iQ-30" eadmium-plated
foundation unit (including two 25,000-ohm
resistors IR2 and R5) No. QIU-30;
(Continued on page 592)

TUNING RI2

DUPLEX

ve f
Ri3-R|l7 RECEPTACLE

T3

LINE INPUT

A view from above of the “Fi.Q-30" chassis with its power pack at the
rear; the circuit is at the top of the opposite page.
house the “pre-sclector” unit, whick feeds into the first screen-grid tube V1.

TUNING

Cl1 and L1, L2, and L3 of this A.C. receiver.

A bottom view of the “Hi Q-30” chassis, showing all the wiring connections

The parts shown wmay readily be ideutified by com-

parison with the schematic civewit and the accompanying list of components,
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Complete schematic circnit of the new Hammarlund “1i Q-30," embodying the ncivest refinements in set design,

with its external conncctions.

factory-assembied receivers,

The power pack is shown below,

This recciver is designed for the set owner who wishes something morc than ¢an be obtained from mass-production,

Adaprting Screen-Grid Sets for the Pentode

HE changes necessary to make pos-
I sible the use of the type “P-17 pen-
tode in sets designed to operate with
"24 tubes are neither diflicult nor expensive.
Tests have shown that, although the opti-
nmm plate voltage for this pentode is 250
and the optimum screen voltage is 135, it
will work satisfuctorily with 180 volts on
the plate and 75 on the screcn. ‘The last-
named veoltages are those most comnonly
found in present day sets and, in general,
it is not advisalile to attempt to change
them. Where *45's are used in the last andio
stage, it is a simple matter to conmect the
plate returns from the pentodes to the 250-
volt tap on the voltage divider, All the pen-
todes in a set will operate at the same plate
and screen voltages.
The outstanding difference in eonstrue-
tion between the pentode and the ’21 is the

- -
=3 .L £%3% g
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z ve 16500 &=
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U A L1

(85 E: Yy
F130 oHms J_ Nos
ca] €3] Tca

< i
’ FIG.1 4135 4180

The pentode as shown here, drawing space-
charge civvent from the voltage divider of the
power pack, requives less biasing resistance in
its cathode returu than the circuit of Fig. 2.

- . o

By F. S. HUDDY
Assistant to Chief Engineer, CeCo Mfg. Co.

presence of a space-charge grid in the for-
mer. Eenee, the first consideration in chang-
ing a set is the provision of a potential of
13.5 volts positive for application te the
space-charge grid.  This may he done in
two wavs: the simpler is to provide a bat-
tery of nine small dry cclls, connected from
the space-charge-grid terminal on the side
of the tuhe base to the cathode terminal on
the socket. The other is to connect the
space-charge terminal through a resistance
of 8200 ohms to the 75-volt sereen-grid tap
on the voltage divider or 16,500 ohims to the
135-volt tap. Where it is possible to secure
an extra tap on the voltage divider, the
space-charge terminal may bhe connected to
a tap giving a voltage equal to 145 plus the
control-grid bias (which is usually one and
onc half volts) In any one of these con-
nections, the space-charge grid should he
held at ground potential, with respect to
any radio-frequency voltages, by the con-
nection of an 0.5-mf. condenser from its
terminal on {he base to the ground. When
these connections have been properly made,
a high-resistance D.C. voltineter will read
13.5 volts between the space-eharge connee-
tion and the cathode terminal.  Voltages in
excess of 13.5 shorten tube life; while volt-
ages less than 13.5 will cause somewhat in-
ferior receplion.

The earrcet voltage to be applied to the
control grid is 1.5 volts negative with re-
spect to the cathode; this is most commonly
done by inscrting a resistor in servies with
the “B—" return to the cathode. The plate
current of the tube canses a voltage drop

in the resistor, and makes negative (with
respect to the cathode) the grid connected
to the terminal of the resistor nearvest to
the negative terminal of the “B” snpply.

The plate current of the pentode is some-
what higher than that of the *2t and, for
this reason, the grid will be made too nega-
tive hecause of a greater drop in the bias
resistor. The current will be different if
a separate hattery is used to furnish space-
charge-grid potential; and a difterent value
of bias resistor is nceded.

With a separate battery, for the space-
charge grid, the plate current of the pen-
tode is 3.5 milliamperes, the screen-grid
current 0.5-ma.; a total of + ma. To obtain
a biasing potential drop of 1.5 volts, a 375-
ol resistor is needed.

If the space-charge grid is to be given
its potential from the power pack, the total

(Continued on page 597)

[ J‘ 13.5v 2 5
a3 { = - =
z A _;i" 5
r - o

& 1

y [ oF) | T

=L 3715 oMms ) Tp-

- FIG.2 +138 4150
L — ]

When the pentode takes its space charge cur-

rent from a batlery connccted to the terminal

on its base, the circuit is as shown. Cl, of

Vi-mf. capacity, is needed, as well as the
proper resistor value.
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Curing ““Station [nterference”
in the Receiver

A discussion of the cause for a considerable amount of the diffi-
culty of “cross-talk,” experienced with even very selective

HERFT is no doubt that many of you

have experienced a lot of interfercnce

which you attributed unwittingly to

lack of seleetivity, or to condensers
out of aligninent, or to high-resistance cir-
cuits, or what not. At any rvate. let it be
known at the start that there are sceveral
other sourees of interference.

One other kind is what we may call “set
pick-up,” since we have no better name tor
it. This is merely the ¢ffeet of the energy
of the passing radio wave on the wiring of
the set, and it can generally be identified
by simply pulling the first R.F. tube out of
the socket. After vou do this, if you still
hear the signals, it is clear that what von
leard has been “picked up” by the wiring
of the set. The obvious cure for this is to
completely shield the whole reeciver. Since
this is generally being done nowadays, this
cause of interference is rapidly passing into
the limbho of forgotten things: except under
the worst conditions, where the receiver is

located near or “under the caves” of the
broadcaster,
Interference which results from power-

line pick-up is also gradually disappearing,
with the intreoduction of buffer condensers,
R.FF. chokes in the power lines, grounding
condensers, and what net.

But the kind of interference we are going
to discuss in this article is more diflicult to
handle than those which we have mentioned.
Its cause is the same principle that permits
us to use an electron tube as a detector, or
rectifier, of radio-frequency signals: we re-
fer to the rectifving properties of the tubes.

Effect of Untuned Coupling

This form of interference is known as
“cross-modulation:” it is the same kind of
modulation that we have in the detector
tube—or should we call it de-modulation?
It is hoth, as we shall see. And we eall it
cross-modulation to distinguish it from the
useful forms of modutation which we require
in both transmitting and receiving.

Remember the untuned or “aperiodic”
couplings we used to use in the antenna cir-
cuit? ‘I'hese consisted merely of a choke

N
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Three typical “untiuned” antenna couplers, which
accept all R.F. frequencics, used to eliminate
a panel control and produce a single-dial set.

apparafus

By SYLVAN HARRIS

R. HARRIS, well known as a

radio editor and as a designer
of commercial receivers, here presents
the fruit of some technical researches,
designed for the guidance of engi-
neers, in a form which will appeal
more to the Service Man and the ex-
perimenter who are trying to demon-
strate the combination of sensitivity
with quality.

coil, or an aute-transformer, or even a sim-
ple resistor, placed between the grid and
cathode of the first R.F. tube; the grid end
of the coupler being conneeted to the acerial,
and the ecathode end connected to  the
ground.  (‘These arrangements are shown in
Fig. 1.) Let us see what is likely to hap-
pen, and what actually does happen, when
the signals are strong, and when the R.1%
amplification s very great, as it is nowa-
davs.

All signals in the vieinity of the antenna
are impressed simultaneously on the input
of the first R.I°. tube, for the antenna civ-
cuit is untuned, and is supposed to he an
aceeplor cirenit for all signals.  Of course,
the strength of the signal veltage reaching
the first grid depends upon the {requency-
characteristic of the coupling deviee, but
this is generally a pretty good one.

Tet us suppose that we usually tune in
WEAF (660 Liloeveles) at 80 on the dial,
and WGCP (1250 Liloeyeles) at 20 on the
dial.  Then we find that, by turning onr
dial to abont 95, we can hear both of these
stations together.  What is happening?

The same thing that happens in a super-
heterodvne: the two stations “heat™  to-
gether.  One heat-frequeney, the sum of the
two. is outside the tuning range of our re-
ceiver, and so does not canse us any trouhle;

but the other—the difference-frequency, or
590 Lilocyeles (1250 660=590), is just
within the upper limit of our tuning range.

Now, the mere presence of the two sig-
nals upon the input of the fivst tule would
cause us no trouble if this tube did not act
as a rectifier and pernit one signat to modu-
lute the other, thus producing the beat-
frequencey in its plate cirenit. The tube acts
this way because its plule enrrent-grid
voltage characteristic eurve is not exactly
straight, but has a slight curvature, cven
when we operate well up on the curve.

So, in the plate cirenit of the first tube.
we have current of a frequeney difterent
from the frequencies of the signals, and
which is within the tuning range of our
variable condensers.  This exotic frequency
is then amplified by the R.I, amplitier in
the usual manner: and we therefore hear
both stations simultancously at a point on
the dial where we shouldn’t hear them.

We can pick out dozens ot combinations
of stations which will produce this effect.
All that is necessary is that cither the dit-
ference or the sum of the two frequencies
should lie within the tuning range of the
reeciver. There is one short interval in the
whole tuning range in which no beat-fre-
quencies can be obtained, ‘This is neav the
midele of the range, trom about 950 to
1060 kiloeyeles. A ehart, showing the va-
rious possible combinations of frequencies
which can produce beat frequencies within
the broadeast band, was included in the
writer's paper on cross-modubation in the
Proceedings of the 1. R. ., February, 1930.

Use of Push-Pull Input

The obvious way of curing this form of
eross-modulation is to tune the antenna
coupling; bt it may he of advantage, some-
times, to keep the antenna untuned.  1In
this connection it is worth while to note
that we can make the acceptance-character-
istic of the coupling device almost anything
we want: and so boost up the gain on the
long waves, where we often need it so badly.
In any event, it is possihle for us to retain
the nntuned cireuit and eliminate the eross-
modulation, by using a push-pull circuit as
the first vadio-frequeney  amplifier  stage.
Such a cireuit is shown in Fig. 2.

There are several things lo notice in this
diagram. In the first place two of the coils
must be wound in opposite directions, in
order to place signal voltapes of opposite
polarity on the two grids; this is necessary
in all push-pull stages. In the second place,
hecanse the two tubes ave so closely conpled
together, it is almost impossible to prevent
them from oseillaling unless a neutralizing
schenie is used.  The two capacities (C1 and
C2), connected cross-wise hetween the tuhes,
are the neulralizing condensers. A very
strong modnlation signal, to which the set
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Fig. 3

In the usual grid-biasing arrangement, the bdias
falls off as the plate curvent decreases, until
the grid drews current.

is tuned, can be made to disappear com-
pletely by adjusting the nentralizing con-
densers  until  the cireuits are correctly
balanced.

The fact, that this form of modulation
can bhe corrected by using a push-pull eir-
cnit, indicates that it is due to envvature
of the grid-ptate characteristic curve.

Screen-Grid Problems

Another forin of cross-modulation oceurs
when tubes arve operated at such voltages
that grid eurvent tflows. Many people have
alled this condition “everloading™; it was
not overloading in the most serious case
we have had to contend with latelv. Most
screen-grid tubes have such characteristics
that grid eurrent flows—even when there is
no signal at all—when the grid voltage is
made less than about 1.5 volts negative.

Under sueh conditions, when the signal
comes on, even though it has a voltage con-
siderably less than the bias, it produces a
variation in this grid current (just the same
thing that happens in our grid-leak grid-
condenser detector) and the signal is recti-
fied.

Now, suppose we have two signals applied
to the prid of the first screen-grid tube,
while grid current is flowing; the one signal
will then modulate the other and, when we
tune to either of them, we will hear the
intermingled programs of both stations. In
this case we tune, not to the heat frequency.,
but to one or the other of the interfering
signals. This phenomenon occurs when we
have two strong signals fairly close together
in frequency.

Furthermore, it generallv occurs on re-
duced volwme.  As you are aware, it is cus-
tomary to obtain the biasing voltage for the
grids of screen-grid R.F. amplifier tuhes by
placing a resistor in the cathode cireuits,
and connecting the grid return below this
resistance.  {The arrangement is shown in
Fig. 3.} The plate current of the tuhe flows
through this resistor R, and the voltage drop

RADIO-CRAFT

in it creates the grid bias. Now, when the
volume is controlled by reducing the voltage
of the screen, the plate current deercases—
and, conscquently, the bias decercases.  So,
when we reduce volume on a strong signal
and thereby reduce the bias, we soon come
to a point when the grid begins to take
current, and the mmodulating process hegins.

Maintaining Grid Bias
The obvious mecthods of curing this are
twofold; the first is, of course, to make the
input of the first tube so selective that only

A\

|

This wntuned push-pull RF. iuput is designed

to eliminate cross modilation; it must be siou.

tralized, as with the condensers C1 and C2, to
prevent oscillation.

one signal can get to the grid at any one
time,  There is, however, a limit to this,
which is found in the impairment of guality
due to side-hand culting when we use the
simple tuned cirenits. Here is an obvious
use for the “pre-selector” band-pass circnit.

The other obvious cure is to prevent the
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grid bias from getting so low that grid eur-
rent can flow in the eirvcuit; this ean easily
be done by adopting the arrangement (Fig.
4) in which the grid-return or ground is
connected to the voltage divider of the power
pack at a poeint 1.5 volts below that where
the e¢athode circuit is connected. Then,
even when the cathode current (or plate
current) of the tube is as low as zero in
vilue, the grid will be still 1.5 volts negative
with respect to the cathode; and no grid
current can flow.

There is one ohjection to this method
however; because it is often necessary,
when receiving very strong local signals, to
reduce the screen voltage so far (in order
to make the listening comfortable) that the
plate cwrrent is reduced to perhaps 30 mi-
croamperes or less. This means that we are
operating near the “cut-off” of plate cur-
rent, which is obviousty a bad thing in am-
plifiers; since it permits only the stronger
bursts of signal voltage to get through, and
the quality suffers considerably thereby.

The set designer, therefore has had to
resort to other expedients in order to over-
come these troubles. A practieal answer
has heen found in the use of two volume
controls, One of these is the usual poten-
tiometer (R1 in Fig. 5) which controls the
screen voltage. The other is the potentiom-
eter (RR2) connected aeross the primary of
the first R.1I°. transformmer (ie, in the an-
tenna circuit and forming a well-known
forin of volue control,

Both these controls are operated simunl-
taneously by a single shaft. On reducing
volume, therefore, hy the time the screen
voltage has been so reduced that grid cur-
rent begins to flow, or we approach the cut-
off of plate current, the volume control at
the antenna has simultaneously diminished
the signal. In other words, by the time we
approacl a condition where the signal hegins
to suffer, the signal is no more.

The connection at the left kecps the arid bias much steadier than that of Fig. 3.

volime control.
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At the right, dual

When R1 and R2 arc opcrated together, distortion is minimized.

Selling Radio to the Schools

F ever there was a case of the “vicious

circle,’ it is the problem of introducing
radio in schools. School boards decide
against radio installations for the reason
that there is insufficient edueitional material
available during school honrs in the present
hroadeast programs.  Broadeasters, on the
other hand, refuse to provide more eduen-
tional material during school hours on the
ground that there are not enough schools
equipped  with radio to make the effort

By J. E. SMITH

President National Radio [ustitute

worth while. A perfect vicious ecircle. Yet
the problem is not quite as hopeless, 1 be-
lieve, as it inight scem. 1t so happens that
the centralized radie installation may he
emploved quite independently of radio pro-
grams. DBy means ot a microphone, it be-
comes possible for the principal to address
the students at their own desks, without
calling for an assembly, The physical-cul-
ture instructor can order “windows up,”
and proceed with brisk setting-up exercises,

without having the students leave their ¢lass-
room. The visitor to the school ean say a
few words to the students at their desks.
Or, with a phonograph pick-up, it hecones
possible to provide any desired musical pro-
gram, language lesson, and so on. A radio
installation, fortunately, has other uses he-
sides the interveeption and distribution of
radio programs.  That is the idea which
raclio Serviee Men should sell to school au-
thorities at this time.

e e i L e o
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The Cooperative Radio Laboratory

The Director gives an impartial summary of the advantages and
disadvantages of the “direct-coupled” amplifier, in which a prin-
ciple familiar to radio engineers has been applied successfully to

HE first series of articles which ap-

peared in the Cooperative Laboratory

departiment  discussed  various types

of detection cirenits, and dwelled at
considerable length on the technieal advan-
tages of cryvstal rectification. Several eryvstal
detector combinations were presented, fea-
turing the now famous “Crystal-11yhrid”
circnit. ('I'his met with great success, ap-
parently, for one of the experimenters, Mr.
‘I'homas of Lousiana, sent us a large bag of
pecans. On second thought, there may have
heen an nlterior significance in the fact that
he sent us nuts, Anvwav he swears le's
satisfied).

Then we branched oul into the direct-
curvent field and deseribed a complete 1).C.
electric receiver in which shuplicity and
ecconomy were considered foremost. This led
to some unusoal filament and “B” supply
connections in which, however, the R.I7,
detector, and ALF. circuits were more or less
staudard.  Anvone living in a D.C. light-
maing  distriet, and enthusiastic over the
“Crystal-Hybrid,” eould easily adapt the
eryvstal reetifier to this D.C. set.

The last two articles have been devoted
to a novel systern of radio-frequency ame-
plification in which regeneration by eans
of an automatic, clectrical, feed-back-filter
cirenit is cmployed to bhoost the R.FF. gain
at the longer wavelengths. We have made a
conscientious effort to work this cireuit out
for possible operation on the erystal system;
but, so far, this has not bheen accomplished.
We state this because it is our policy to
work out various parts of the radio set in
such a manner that definite advances niade
in certain parts of the circuit will not have
to be discarded when we come to develop-
ments in other portions of the recciver. We
can iagine nothing more discouraging than
becoming enthused over o new radio-fre-
quency hook-up, only to be obliged to drop
it because it can not incorporate some rev-
olutionary audio seherme. It would scem, at
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Fig. 1
The standard transformer and “resistance”

couplings wsed in A.F. amplificrs. The latter
spstem gives no wveoltage step-up, aund on strong
stgunals introduces the cffect of a blocked grid.

electric sets

By DAVID GRIMES

R. GRIMES has for many vears
been well known not only to the
engineering profession, but also to con-

structors and experimenters. In these
pages, each month, he describes the
latest circuit developments in simple
language,

first thonght, that the varians portions of a
radio receiver could be segregated, and that
any audio system could be matched up to
most any radio civenit; but this is nnt the
case.  Special consideration must be given
these problems. All of which leads us up {o
the present discussion.

Coupling Methods

Some of von have undoultedly alveady
read about the “direct-covpled amplifier”
(sonietimes called the non-reactive amplifier)
which  goes under the name of “Loftin-
White,” from the two eminent engineers who
have done considerable work on the cireuit
layout, We dare say that some of von have
alveady  fried it and, possibly, have had
trouble and blanred the cirenit. Nevertheless,
the principle is fundamentally sound, ad-
verse experiences notwithstanding! In tact,
this is one of the most interesting problens
that has arisen in radio in many o day and,
so  far, “the surface has hardly  been
seratehed” Some of onr contermporary pub-
lications wonld have vou believe that the
present cireuit is in its {inal form, with
nothing to de but buy the parts and obtain
LUtopian results.

Perhaps it is this impression thal has led
to so wmceh grict. From past experience, we
think it unwise to consider any presentation
of a new cirenit as its final form: and in any
case, no develapment should he considered
as the great panacea of radio troubles. The
direct-coupled amplifier lias been o little
oversold; ils introdnetion has heen o trifle
premature, for the experimenter has not
been properly prepared regarding the trne

merits of the syvstem. It really has a use,
however, and really accomplishes a good and
viluable purpose.  Let ns inquire into it
further,

Ahout the first thing in order is a hasty
classification of different types of  andio
coupling. This is necessary in order to pluce
direet coupling in its proper category, and
more fully to appreciate just what it will
and will not do. FFig. 1 should here be con-
sulted.

Al A we have the conventional trans-
tormer conpling between two andio tubes.
The transformer consists of the primary P
and the sceondary 8, between which energy
is transferred becanse the magnetie flux
set up in the primarey, indoees voltages in
the secondary winding. Such a device ae-
tually boosts the voltage, as the secondary
is usually wonnd with more turns than the
primary.  The {wo scparate windings not
aunly accomplish the step-up in voltage just
mentioned, but alse effectively insulate the
plate amd grid circunits; so that the “i}"
supply on the plate does not reach the grid
to upset the grid bias on the following tube.
‘These two features have made this type of
coupling by far the most popular.

At 13, in contrast, is indicated the regular,
so-¢alled  “resistance” system of coupling.
(In the strict sense nf the word this is not
resistunce evupling: the condenser C, really,
conples the two cireuits.) The reason for
this rakeshift is that in the past it has been
imperative to insulate the prid fromn the
previous  plate eircuit, so that the “I3”
supply will not affeet the proper grid bias,
It is the A.C. voltage drop across the re-
sistunce R1 which is impressed on the grid
of the following tube, through the coupling
condenser C. 'The condenser merely in-
sulates, while the resistanee R2 merely sup-
plies the negative grid hias to tube No. 2.
There are twe advantages of this syvstem of
conpling; first, the necessary apparatus is
quite inexpensive, as compared with trans-
former circuits. Secondly, the amplification
at all frequencies in the musical range is
remitrkably good. ‘The latter advantage has
heen, perhaps, the strongest consideration of
those who have advecated it in spite of
everyvthing.

Troubles of Resistance Coupling

And now for the disadvantages of “re-
sistance” coupling, There are three that
stand out quite prominently. There is, oh-
viously, no possible voltage step-up, sueh as
in the transformer combination; only the
pain obtained from the tube is available
This linils resnlts or compels us to use
tubes of special types, whose high internal
amiplification s usually offset by a cor-
respondingly-reduced “C™ hias, whieh limits
the possible grid swing to a very small
amount. ‘hen there is the need for a very
high-voltage B supply, to oftset the ex-
eessive direct-enrrent voltage drops in the
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coupling plate resistors. This always ruled
out resistance coupling when “B7 batteries
were the only source of power. Now, with

“1B" eliminators, Lhis problem has been pretty

well solved.

The third factor, and the one that is less
generally appreciated, is the tendeney for
the grid to “choke up™ when only a reason-
ably strong signal is applied thereto.

Not only is this last point least under-
stood, hut it forms the whole point to our
discussion of direet-coupled amplifiers. It
is in this respect—and this respect only—
that the dircet-coupled system execls the
standard resistance-coupled amplifier  with
its coupling condenser. A detailed study of

" POWER STAGE
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this phase of the subjeet is therefore justifi-
able, here and now! Theoreically, the
amount of possible signal strength that an
amplifier can pass without distortion is
limited by the value of grid bias on the
power tube. Thus, with any given negative
“C” bias, we are limited to a signal that
does not swing the grid positive. The instant
that the grid is stretehed bevond this point,
distortion of the signal occurs, Fortunately
we can go considerably further than this in
practice; because excessive surges do not
exist for any length of time during the
rendering of normal musical orchestrations.

Effect of Grid Overload
You see, in the transformer-coupled sys-
tem shown in Fig. 1A, the grid bias given
by the eathode resistor R3 pernits ample
volmne without distortion for the ordinary
run of music. It a sudden surge takes place
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(such as from a bass-drum heat or tuba
blast) the added cnergy puslhies the grid way
over into the “plus™ region where distortion
does oecur; but it oceurs only at that par-
ticular instant. As soon as the surge is
over, the grid immediately returns lo its
normal eondition and the normal music con-
tinues unmolested. This favorable condition
cnables us to fool the amplifier and our-
selves, as the instantaneous distortion is not
ohjectionable. We thus are able to get full
measure out of the eirenit on normal music
and the surges take care of themselves.
Not so with the standard resistanee coup-
ling shown in Fig. IB. Here we cannot
tolerate the grid’s running “plus”™ even for
an instant; for during that time it will at-
tract sutlicient electrons to charge the con-
denser “C” to an excessive negative valne.
Then this excessive negative value will hang
over for many scconds: since the condenser
cannot readily  discharge itself because of
the necessarily high resistance of R2. 'Thus
the momentary distortion on the bias surges,
which we could tolerate in the transformer
svstenn, is extended over an  appreciable
period of time, and therefore they are highly
ohjectionable in the “resistance”™  systemn.
This precaution, which we must exercise in
standard vesistance coupling, greatly limits
our entput; hecause we mmst keep the gain
so low that not even the bass surges will
overload the grid. This is really the reason
for the failure of stindard resistance coup-
ling, even after special tubes became avail-
able and the “B™ climinators made the extra
voltige easily obtainable. Figs. 2 and 3 show
this effeet of momentary grid swing and the
time required for the choked grid to clear.

The Direct-Coupled Amplifier
We are now ready to consider Fig. 4.
This shows the new direct-coupling system,
which incorporates only a single resistance
Letween the plate of the audio amplifier and
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the power tube. An arrangement of this
kind is startiing, to say the least. Wasn't
the whole object of the coupling condenser,
in the standard resistance-coupling system,
to insulate the plate from the sncceeding
grid?  And here we deliberately connect
them together! Tave we changed all of our
preconceived notions of grid bias, or has
some trick circuit permitted us to do this
withont upsctting the bias* The lalter is
actnally the fact. We ean actually make this
direct connection without disturbing the bias
on the grid of the power tube: and it is not
snelt o trick cireuity, ecither! The stunt is
made possible by the use ot A.C. tubes
whose filaments are heated by separafe wind-
ings on the filament transformer.

A simple tracing of the cirenit in Iig. 4
will suftice te explain the principles on which
this new civenit is based. .\ “B” potential
of about 425 volls is applied to the plate
cirenit of the power tube in the standard
nianner. Current then flows from this source
to the plate of the power tube, thence
through the tube to the filament, and back
to gronnd through the resistanee R3. 'This
resistance, however, is much higher than
that with which we are familiar in the grid-
hiasing resistor usually placed in this posi-
tion. Actnally, this resistance is made so
Iarge that it places the power tube filament
about 165 volts above ground, instead of
the usual 50 volts. Sinee the power tube
requires only the normal 250 volts, it is this
excessive  voltage  between  filament  and
ground that demands the original higlh “DB”
supply of 425 volts. Then, it must be re-
imembered, this 165 volls is positive witlr
respect to gronnd, and so the filament is
really 165 volts positive; though it is 250
volts negative with respeet to the plate. The
resistor 103 which doces this trick is of about
5500 ohmns. You will reeall that the ordinary
resistor used in this pesition for a grid bias
has only about 1500 ohms.

Too high a signal on
“yesistance” coupling
runs the grid posi-
tive as at B (Fig,
2). The grid draws
clectrons until 1t is
too ncgative, as at
C. It remains so
for a time indicated
in Fig. 3—the period
of the condenser's
discharge through the
arid resistor.
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Division of Voltages

Sinee the filament of the power tube is
165 voits positive, it may be used as the
plate supply for the preceding amplifier, and
RI may be looked upon as the plate resistor
of the first audio tnbe. So tar, so good! The
only unusual thing, up to this peint in the
circuit tracing, is the very high filament-
resistance bias, and the use of this for the
plate supply of the preceding tnbe.

Now, we will consider the grid cirenit. It
is necessary that the permanent grid hias on
the power tube shall he about 50 volts nega-
tive with respect to the tiliment. How do
we get this when we conneet the grid di-
rectly to the plate, as in Fig. 47 It is too
simple! The plate circuit of the first andio
tube naturally draws current through re-
sistor 111, when this resistor is connected to
the mid-tap of the filiment of the power
tube (this point heing 165 volts positive).
When current flows throngh this resistor
1, there is a drop of potential, so that the
original 165 volts is materially reduced; and,
by properly determining the value of the
resistance, we may make this drop about 50
volts. llence, we find that the grid will have
a potential, with respect to filament, about
50 volts less than the mid-tap of the fila-
ment. The grid will, therefore be 50 volts
negative with respect to filament!?

A little study will show that the same cir-
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cuit condition which gives the 50 volts nega-
tive to the grid of the power tube will, at
the same thne, give 115 volts positive (with
respect to ground) to the plate of the pre-
ceding audio tube. We can therefore con-
nect these two points directly together and
climinate the necessity of the insulating
conpling condenser (€, in Fig. 1B) which
was the source of choking in the standard
resistance system, Tt is now casy to sce that
we have overcome the most serious defect
of resistance coupling: and we can run the
amplifier up to full volume on normal music,
without fear of choking it on the hass surges.
This new direct-coupled amplitier simiply
will not choke. In this respect, it is every
bit as good as the transformer hook-up.

On the Other Hand

And now for the disadvantages, so yvou
won't dash oft half-haked! It should be per-
fectly apparent that this new system will
not deliver audio vohune, on wealk signals,
such as you are accustomed to with trans-
former coupled circuits. There is nothing
inherent in the dircet amplifier to hoost the
voltage step-up, other than the tubes them-
selves. In this respect, it is not one whit
better than standard resistance coupling.
True, it will deliver as mueh volume on
locals as the transformer syvstem; and it is
here that it exceeds the regular resistance
cireuitl.

May, 1930

All of the hue and ery about this direct-
coupled mnplitier being cheaper than the
standard resistance amplifier, beeause it
eliminates the eoupling condenser and the
grid leal, is just pure bunk. 'T'his is many
times offset by the .cost of the special power
piack required to give the 425 volts to the
plate of the power tube; and this must be
an extra pack, too, hecause it is not possible
to use this high-voltage unit on the rest of
the set. (Two things are against it: first,
the reetifying tube will not stand the load;
and secondly, the direct audio amplifier
is ulso a good R.F. amplifier, and both sys-
temns can be fed from the smine power pack
enly with ditticulty, Of course, this latter
point is only a minor one, for the smne
statement applies also to the regnlar resis-
tance svstem.)

Perhaps the most servious handieap is that
the system cannot be carried through more
than one stage without an initial voltage on
the power tube bevond all reason and safety,
Lven if this were possible, still the direet-
resistance amplifier cannot he placed di-
rectly on the output of the detector with-
out introdueing a lot of complications which
more than oftset its simplicity,

In the next artiele, we will continue this
discussion and show some very practical
cirenit arrangements whereby this startling
contraption can aetually be made to work
directly from your present detector cireuit.

| One Hundred Dollars
for a SLOGAN for

in GOLD

A few moments of
| your spare time NOW may
bring you $100.00 in Gorp!

known by its own slogan.

E want a catchy slogan for this magazine. Slogans are
now used universally in many different lines of busi-
ness, and we believe that this magazine should be
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Here are a couple of sample slogans; whith are given as

Such slogans as “NOT A COUGH IN A CARLOAD”; “GOOD
TO THE LAST DROP”; “SAY IT WITH FLOWERS,” etc.,
are well known. A number of magazines have already adopted
slogans; such, for Instance, as “Popular Mechanics,’”” with
“WRITTEN SO YOU CAN UNDERSTAND IT.”

We are offering $100.00 for a novel, as well as descriptive,
catchy phrase which we shall use after the end of the contest
as a permanent slogan of this magazine,

REMEMBER, THERE 1S NOTHING TO BUY OR TO SELL!

You have an equal chance to win this prize, regardless of
whether or not you are a subscriber. The contest is open to
all. Get your friends in on this and, if they give you sugges-
tions, you may split the prize with them, if you so desire.

To win the $100.00 prize, you must submit only a single slogan,
ONE ONLY. It must be an original idea. It makes no differ-
ence who you are or where you live, whether in this country
or not; anyone may compete in this contest and you may be
the winner.

Look this magazine over carefully and try to find out what
it stands for, what its ideals are, and what it tries to accom-
plish. Then try to put all of your findings into a slogan which
must not, under any circumstances, have more than seven words.

After you have the idea, try to improve upon it by shortening
the slogan and making it sound more euphonious; but always
remember that it is the idea which counts. The cleverer the
slogan, and the better it expresses the ideas for which this
magazine stands, the more likely are you to win the prize.

No great amount of time need be spent in the preparation of
slogans. Start thinking right now and jot down your thoughts.
Also, tell your friends about it, and get them to submit slogans
of their own,; or compose one in partnership with them.

mere suggestions, AND NOT TO BE USED AS ENTRIES:

“WAVES OF RADIO INFORMATION”
“IT HOOKS UP THE RADIO MAN"

RULES FOR THE CONTEST

(1) The slogan contest Is open to everyone except members of
the organization of RADIO-CRAFT and their families.
(2} Each contestant may send in only one slogan; ne meore.
(3) Slegans must be written legibly or typed on the special
coupon published on page 595 of this magazine. (If you do
not wish to cut the magazine, copy the coupon on a sheet of
paper exactly the same size as the coupon.) Use only ink
or typewriter; penciled matter will not be considered.

(4) Each slogan must be accompanied by a letter stating in
200 words, or less, your reasons for selecting this slogan.

(5) In case of duplication of a slogan, the judges will award
the prize to the writer of the best letter; the one which,
in their opinion, gives the most logical reasons for the
slogan.

This contest closcs on May 1, 1930, at which time all entries
must be in this office; and the name of the winner will be
announced in the July, 1930, issue of RADIO-CRAFT, on pub-
lication of which the prize will be paid.

Because of the large number of entries which may be expected,
the publishers cannot enter into correspondence regarding this
contest.

Address ali communications to:

Editor, Slogan Contest

Care of RADIO-CRAFT
96-98 Park Place New York, N. Y.
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SPECIAL NOTICE TO CORRESPONDENTS:

please observe these rules:
Furnish sufficient information, and draw a careful diagram when needed, to cxplain your mcauing; use

only one side of the paper.

List cach gquestion.

NFORMATION

Ask as many guestions as you like, but

Inguiries can be answered by mail only when eccompanied by 25 cents (stamps) for each separate question.
He cannot furnish blueprints or give comparisons of the merit of commercial products,

The reader asking the greatest number of interesting guestions, though they may not be all answered in
the samec issue, will ind his name at the head of this department.

Highest for the current month: GEORGE IVES with four interesting questions.

EARLY CROSLEY MODELS

(58) Mr. Carroll A. Perrine, Philadelphia, Pa.

(13.) If they are available, please print the dia-
grams of the following Crosley units: “3R3 Tri-
rdyn” (one stage of tuned R.F., regenerative de-
tector, two stages of transformer-conpled A.F.—
with three tubes); “Type V' (a onetube regen-
erative receiver); “Model 51" (rcgenerative de-
tector and single audio); “Model 3B and “Model
3C” (regenecrative detector and two A.I): the
Crosley two-tube A F. amplifier; “Model X]* and
“Model XL (each with one stage of tuned R.I%,
a non-regenerative detector, and two A.F.)

(\.) These circuits, the earliesr commercialized
by Crosley, are diagrammed here. Except for the
“Trirdyn,” these receivers include the famons
“book” condensers, consisting of two shects of foil
on maple blocks, one of which was movable by
means of an eccentric cam: tapped spiderweb in-
ductances: and UV-type sockets.

The “Type V™ uses spiderweb inductances for
L1 and L2 (Fig. 58A); C2R2 is the usual grid
condenser-and-leak comhbination, of .00025-mf. and
2 meg. valnes, respectively; V1 may be any tube
having a UV hase; C1 is the "book™ condenser;
and K1 is a rheostat with three resistance-windings
(approximately 1 ohm. 10 ohms, and 20 ohms, in
serics) across which slides the contactarm; a type
of construction which makes it convenient to con-
trol circnit performance nader widely-varying *“A™
hattery voltages for type "99 or 01\ tubes. A
“double” binding post afferds eonnection of one
side of the headphones and “"DI4.” Looser coupling
between L1 and L2 (called the **Varind™™) is ob-
tained by pushing L2 from L1. Headphones may
be connected to the posts marked ‘‘phones.’”

A companion unit for “Type V” is the two-stage
unit shown in TFig. 58B. Sw.2 controls both the
tuner and the amplifier when the two are eonnected
through the posts provided. V2 and V3 may bLe
of any type of low-power tube. with corresponding
“AY “IY and C” potentials.  (When a “C”
battery is not used the grid return circuit is com-
pleted as shown by the dotted line.)

“Model 51, as may be seen, is a regenerative
detector followed hy a single stage of A. I°. ampli-

The “Crosley NI (and “XL") are next dia-
grammed. Parts of the same types deseribed above
are used to construct the circuit; V2 is the detector.
(Fig. 58D.)

The madels “3IB" and “*3C employ the spiderweh-
inductance arrangement described above for the
detector .circuit, which is followed by a 2-stage
A.F. amplifiecr in which a jack is used to reduce

OBTAINING A LICENSE

(59) \Mr. George Ives, Congress Park, 1L

(Q.) What is the fee for a license to operate a
code transmitting station?

(A.) No government fee is charged for either
the station or the operator’s licenses required for
operation of a transmitter of any type. It is neces-
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SW. CABLE

(Fig. Q60) The Atwater Kent “Model
quite simple, and the controls wumcrous.
R.F. control.

the amplification to one stage of A.T. (Fig. S8E.)

\ departure from the previous circuit design is
observed in the “Trirdyn” cirenit (Fig. S58F.);
which is also catalogued as the *“Model 3R3.” This
receiver comprises a stage of tuned R.F., a re-
generative detector, and two stages of AT, ampli-
fication, in a three-tube arrangement, by means of
the reflex oprinciple. The hecadphones may he
plugged into the jack, to use one audio stage. In
this reeeiver, regular interleaving plates supplant
the earlier “hook’’ design of the 0.00035-mf. vari-

10B,” a wery cariy “breadboard™ receiver. g
It is designed for storage-battery tubes, and has potentiometer
It may be readily altered to use o fower tube.

The circuit is

sary to pay the small fee of the notary who wit-
nesses the signature of the applicant and affixes a
seal. 1

(Q.) What is the fce and what are the require-
ments for operating an amateur short-wave station
transmitting voice? .

(A.) Seec the answer given to the first question
(above). ,

The required forms may be obtained from the
office of the Supervisor of Radic in the Inspeetion
District where the applicant resides; the correet
address may be determined from the following list:

fication. (Fig. 58C.) able condenser.
— — = —r — = —— —
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(Fig. QS8E) Above, the schematic of the Croslexy *““Moder 3R”
and 3C,)° which. like the “Type V,” uscs a variocoupler in the
two-circieit regenerative detector stage,

e mm—————

stage of R.F. and first AF.

(Fig. Q58F) _Tlxc famons Crostey “Trirdyn” (Model 3R3) which incorporates a reflexed
Uniitke carlier models.

this receiver used a condenser

with meshing rotor plates,

G o e e el 1
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B CENTRALIZE YOUR BUYING!

Every Radio Accessory that is necessary and profitable for Jobbers and Dealers to carry can be furnished in Bud Radio Products

AERIAL EQUIPMENT
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BUD ANTENNA ELIMINATOR BUD ANTENNA OUTLET RUD SUPREME AERIAL KIT
AND SELECTOR U'sed for installation in new homes and apart-  Includes all of the best malerials necessary for
A device thut can be fastened into Cuabinet of ments in place of outside aerial a complete outside aerial.
Set, und takes the place of an outside aerial. Price - $4.00 Price - $2.50

Price - $2.50

BUD RADIO CONVENIENCE OUTLETS MADE OF BAKELITE

B L) =) o) o) S ) =y o) =) ) Yy 'y et ey e ey s ey ) 'y ) s s ==y

No. 105-B No. 106-B No. 1588-B. . No. 168-B. D. No. 157-B
F:Or Aecria! and For Lowd Speaker Combination for Aerial, Comhination for Speaker and Speaker Qutlet with Volume
t"orn: und Connec- %r }Ie;u_l Phone Ground and Eleetricul Con- Electrical Connectiona. Control.
ions. onnect ions. nections. Fri . §2 Price - $285
Price - S$1.10  Price - $1.00 Price - $2.10 G N v a

No. 103-B

A three-way tog-
gel  switeh  for
turning raldio set
off and on at two
points distant

(T T o o o Do o o o o (o e o e s e e e o e e e o L

1
4 |
r from raudio set. =
- . BUD OUTPUT ADAPTER |
B (IESEEESY Price - $1.00 ; o
Designed so that Idirional lI
- No. 104-1 speakers ean hel fpnnoclul'm :fu,v ll
No. 166-B e No. 108-B Nl M il it Wplinesion
For Electrieal Con- A four-way toggle gwiteh for turn- without having to disconnect any ¢
For two Loul Speaker or Aerial, Ground und Speaker mections. Will Har-  ing on and off radio set aml of the wiring of rulio set or
Head Tl ) Connections. monize  with  Bud power speaker at three peints solder any conuections. JI
ea lone Connections. Radio (onvenience distant from udio set. . :
- g outlets Packed 2 in a hox—Price !
Price - $2.00 Price - 3$2.10 Price - B85¢ Price - 3$3.35 65¢ each—31.30 for pair ;
B ] .
L‘ I ),
BUD SOLDERLESS H
]’LUG
Price -
BUD LIGHTNING
l1u e il AR RESTER
TSR Made of Rakelite—Includes $£100.00 RO, WISE-GIZT ]
BUD LOCK-TITE e Doy e SREE GROUND CLAMP
GROUND CLAMPS BUD SURE-GRIP JACK JISTEELCE]
Price - 15¢ Price - 15¢ Price - $1.00 Price - 25¢

Jobbers and dealers are requested to write us for discounts on this profitable line of merchandise

BUD RADIO. INC. - = = = C(leveland. 0]110

M o (o L e o L

] s b ot it et e e o b ] e M e e ek
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c 000 25MF
¥ L1 v V2 V3 (Fig. Q58D) In the
5—8 11 Croslcy ““Model X1
— JACH (and "XL") a stagc
.- c1/ u [O(f ;mpt'dunct'-couf'fcd
= /3 .. amplification
| S = mEG o precedes the mou-re-
gencrative  detector,
Note that the an-
] tenna coupler L1 is
b, without the adjust-
able coupler of pre-

vious models,
GROUND

Tirst District: Maine, New llampshire. Vermont, Radio Relay League. ilartford, Conn. The pros-
Massachusetts, Rhode Island and Connectient. (Su-  pective “ham™ sheuld write to the Government

pervisor of Radio, Custorn House. DBoston, Mass.)

Second District: New York (New York City,
Long Island, and the counties on the 1{udson River
to and including Schenectady, Albany, and Rens-
salaer) and New [ersey (counties of Dergen
Passaic, LEssex. Union, Middlesex, Moumouth, Hund-
son and Qcean).

(Supervisor of Radio, U. 8. Sub-Treasury Build.
ing, Wall, I’ine and Nassau Sts., N. Y. C))

Third District: New Jersey (all eounties not in-
cluded in Second District), Pennsylvanin (eounties
of Philadeiphia, Delaware. all counties south of the
Blue Mountains, and Franklin Ceunty), Delaware,
Maryland, Virginia, and the District of Columbia.
(Supervisor of Radie, Room 13, Custom !louse,
Baltimore, Md.

Fourth District: Alabama, Tennessee, North Caro-
lina, South Carelina, Georgia. Florida and the
Territory of l'orto Rieo. (Supervisor of Radio,
Room 524, Post Office Bldg., Atlanta, Ga)

Fifth District: Mississippi, Louisiana, Texas,
Arkansas, Oklaboma, and New Mexico. (Super-
visor of Radio, Custom Honse, New Orleans, La.)

Sixth District: California. Nevada. Utah, Ari-
2zona awd the Territory of Hawaii. (Superviser of
Radio, Custom House, San Francisco. Calif.)

Seventh District: Oregon, Waslhington, Idaho,
Montaua, Wyoming and the Territory of Alaska.
(Supervisor of Radie. 2116 L. C. Smith DBnildiug,
Seattle, Wash.)

Eighth District: New York State (all counties
not included in the Second Distriet), Pennsylvania
(all counties not included in the Third District),

West  Virginia, Ohio and Lower DPeninsula of
Michigan. (Supervisor of Radio, 504 Commerce
Building, Detroit, Mich.}

Ninth District: Indiana, Illineis. Wisconsin,
Michigan (Upper Peninsula). Minnesota, Kentucky,
Missouri. Kansas, Colorado, Iowa, Nebraska, North

Dakota and South Dakota. (Supervisor of Radio,
2022 Eunginecring Building, Chicago, Ii1)

(Further procedure is explained on the forms.)

Amatenr transmitting stations licensed to operate
in any of these districts may be permitted to use
any or all of the available amateur frequency bands;
amateur phone stations must transmit only on the
1718-2000, 3500-1550 and 56000-60000 kilocycle
(150-175. 84.5-84.7, §5-5.36 mcter) lands. Trans-
mission is prohibited, in the United States, hetween
the hours of 8:00 and 10:30 p.m., local standard
time: and also, during local church services ou
Sundays if interference to other scrvices exists.
This subject is thoroughly covered in the i6-page
chapter, “Getting Started,” in “The Radio Ama-
teur’s Haudbook,”” obtainable from The American

Printing Office, Washington, ). C., {for a copy of
“Regulations Governing Radio Communication,”
(10c per copy); and “The Radio law of 1927,
{5¢c per copy).

(Q.) What is the proper length and height of
an antenna for proper short-wave operation? We
are located about thirteen miles west of the down-
town district of Chieago.
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Fig. 060. Approximate electrical values are as
follows: R1, 2 to 4 megs.; R2, 15 ohms; K3, 10
ohms; R4, 400 ohms. Cl1, C2, C3, .0005.mf.; C4,
.00025-mf.; C5, 0.2.mf.; C6. 0.2.mi.; C7, .006-mf.

If an A.I" transformer must be replaced, it is
necessary to melt the sealing compound carefully,
lefore the defective unit can be removed. ‘I'he
by-pass condensers are mounted in grooves under
the baseboard, and held in position by a sealiug
compound. As the set was originally wired, type
01\ tubes must bhe used throughout. with the ex-
ception of the two stages of A.I°. amplification. In
these it is possible to use two type "12A tubes, if
the " bias is increased to 9 volts (with 135
volts “"I¥); but this procedure is not recommended
unless the last A.F. transformer is replaced by
one with a primary winding capable of carrying
the increased plate current of V4.

(Q.) \WWhat is the circuit arrangement
“Bud Antenna?”’

(A.) The schematic circuit of this unit is shewn
in Fig. (3. 60 1} on page 606.

C1 and C2 have negligible values; the operation
of the iustrument centers around fixed condenser
C, of the tin-foil-and mica type. which has a ca-
pacity of about .01-mf. *"I'ri.”” and “"Sec.” are the

of the

CH2 = 2 3 C
L5 (€ TickLer L.Q.O.QJ | By %, 5w
RFTZ\ o -
"""""""""""" -, | [<.]
1 E] v3
. | -]
CHI QuUT-
139+ T2 v4 P“J
ce, T3
]
T 1
S A s— L
E R2 (S]] b s [
3 [¢ [ [
sw
B rissv BH225v B+ JJC-PONER 8+
83 jvo O OBL
23y, ﬁ'v. 90V, POWER

(Fig. Q61) .An old-style regencrative set will be much tmproved by a tuned screen-grid stage. The
audio end looks like push-pull, but isn’t; the switch Swl setects the detector, first or sccond A.F.
output for the reproducer, which may be leadphones.

(A.) The proper design of the antenna for a
hort-wave transmitter is determined by local con.
ditions, as well as the wavelength, or wavelengths,
at which the transmitter is to operate, and the cir-
cuit design of the transmitter.

ATWATER KENT 10B

(60) Mr. Herbert Duldley, Back Bay, Va.

(Q.) What is the circuit of the earliest Atwater
Kent receiver? One of these sets is in for repair.
A potenuiometer is used for velume and circuit-
oscillation control, Five tuhes are required for the
set, which is of the “breadboard™ type. The de-
tector and A.F. are combined in a single unit.

(A.)  This receiver is the “‘Model 1013, Nos.
4550 and 4560. ‘Phe schematic circuit of this
battery-operated *Open Mounted” set is shown as

primary and secondary coils of the input R.F.
transformer of any standard radio set.

It is claimed that the device is equivalent in sige
nal input to a 50-foot outside aerial. [t is obvious,
from a study of this diagram, that the results the
user will obtain from this antenna substitute de-
pend almost entirely upon the radio set with which
it is used, and the length, location and cfficiency of

the ground available.

HOME-MADE FOUR-TUBE SETS

(61) Mr. G. Kenworthy, Qu'Appelle, Sask.,, Can.

() Your censtructienal articles are so plain

and easily understood that I am encouraged to

write for the schematic circuit and constructional

details of a receiver which I know would bLe

very popular with radio fans on the Canadian
(Continned on fuge 605)

v3
[ ] REPRODUCER (] 2
~ I
{
( %, OUTPUT
Ve A 1 g
e () R -
Sy W T2
o |
T l R3 L
N
] [ sw2
[ o L =T At B—
PHONES A-CH
- o e S Ry =
N A~ A+ B o At A= C= B+ 1 L L, | P UT L)
B- 22y B- C+ 223V asv| | gf
— & S § S i S S _] L; — — —
' (Fig. Q384) The singletube  (Fig. Q58C) The Crosley twvo-tube “Model 51 (Fig. Q58B) This two-stage Crosley AF. amplifier wes designed

Crosley ‘Type V' the red tick-
ler lead runs to the plate of the
tube,

in which there is a “C” lead for the single stage
of A.F. amplification. Replacing C1 with o .0005-
mf. coundenser will iucreasc the tuning range.

for use with the single-tube “Type V" tuner diagrammed at the left.
The *“B—22V4"" double post of the tuner affords a conncction svith
the battery and across the primary of T1.
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ALL indications are that the 4th Annual R. M. A. Trade Show to he held in
Autlartic City June 2nd to 6th will be the largest as well as the most important
Trade Show in the industry’s history.

In addition to the latest receiving set models and accessories, which will he
exhibited and demonstrated in the Atlantic Citv Auditorium, many important
subjects of interest to evervone in the industry, from dealer to manufacturer,
will be discussed.

During the same week as the Trade Show, the Sixth Annual R. M. A. Con-
vention, the Nationul Federation of Radio Associations, the Rudio Wholesalers
Association, and the Institute of Radio Engineers will convene in Atlantic City.

Atlantic City ahounds in first-class hotels. The visitors to the Trade Show can
be assured that an average of $10.00 per dav will well cover all expenses except
transportation.  For your information, we give the round trip railroad rates to
Atlantic City from the principal cities.

The Radio Trade Show immediately follows the opening on Decoration Dav
of Atlantic City as the “Plavground of the World. All of the attractions of
Atlantic City, piers, golf courses, bathing, fishing, etc., will be in full swing.
affording vou an ideal opportunity to combine business with pleasure.

Muke vour hotel reservations through the Atlantic City Convention Bureau,
Adantic City, N. J. Invitation credentials for the Trade Show will he majted to
the trade about May Ist.

Radio Manufacturers’ Association Trade Show
ROOM 1904, TIMES BUILDING NEW YORK
Under Direction of U. J. Hermann and G, Clayten Irwin, Jr.

Round Trip Railroad Rates
to Atlantic City

All railroads are offering special fare and
one-half rates for the round trip to Aclantic
City. Following are the round trip rates
from the cities indicated:

Pittsburgh $22.50
Cleveland e . 29.06
T'olede 3483
Detroit 37.94
Columbus 32.28
Dayton ... 36.09
Cincinnati ... ., 38.75
Louisville .. 45.21
Indianapolis 42.03
Chicage . 47.28
Milwauke - 51.87
St. Louis ... 55.32
Kansas City . 70.38
Minneapolis 69.27
Omaha 74.18
Denver 103.20
Los Angeles 162.89
San Francisco 162.89
Portland and Seattle . co.... 163.10

Space donated by RADIQO-CRAFT. Copy and Layout by Frank Kiernan & Company.
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The “Hi Q-30
(Continued from page 580)

One IHammarlund three-stage hand-filter
unit (comprising L1, 1.2, L3 and Cl) No.
135-3;

One Huammarlund  three-stage screen-grid
aniplifier unit (comprising 1.4, 1.3, 1.6, 2,
Oo025-f. grid condenser C6, L-meg. grid
lealks 189, and three polarized 1R.1°. chokes,
Chi, Ch2, Ch3) No. RI*-3;

One Hammarlund knob-control
No. S

drum  dial

One Hammarlund shielded polarized ILF,
choke (Ch4) No. SI'C;

One Hammarlund first-stage A.F. lrans-
former ('I'l) No. AF-2;

One  Hammarlnnd  push-pull input  A.F.
transformer (12) No. AF-4;

One Hammarlund  push-pull output  AF.
transformer (I3) No. Al°-M if for use

with magnetic reproduecers, or AF-D for
use with dvnantics:

One Iammarlund power supply unit for
push-pull “t5s8 (contprising power frans-
former PT and AF. chokes Chs and Ch6)
No. I'S-45:

Three Hammarlnnd sereen-grid tube shields,
No. TS;

One Aerovox filter-condenser block (seven
capacities, valnes indicated on diagram,
(8) No. CHQ-30;

Three Acrovox hy-pass condenser units, eaeh
triple 0.1-mf. (C3, C4, C5) No. BP-3;
(One Yaxley 10-ohm center-tapped fixed re-

sistor (R11) No. 810-C;

RADIO-CRAFT

One pair Yaxley insulated phonc-tip jacks,
No. 422,
One  Yaxley
401-5:
One Ulectrad voltage divider (comprising

R13, R1K, R15, R16, R17) No. RIIQ-30;

Four EFlectrad flexible grid resistors—one
2,000-0lin (1410), two 400-0lun (K1, 1t4),
one S00-ohm (RT)—No. 3;

Three Electrad 5000-ohm flexible filter re-
sistors I3, 116, R8) No. 3.

One Eleetrad 25000-0hun “Royalty”™ volume-
control  potentiometer  (IR12)  speeial-
taper;

One l<hy two-prong tube socket (for voltage
regulator R18) No. 6-11;

Three Bhy four-prong tube sockets (for
V6, V7, V8) No. 6-11:

Five Eby five-prong tube snckets (for Vi,
V2, V3, Vi, V5) No. 6-11;

One Eby triple binding-post strip:

One Hart & Hegeman phono-toggle switeh
Swl) No. 20510;

One Hart & Hegeman line toggle switeh
(Sw2) No. 20510;

One Sangamo .001-mf. “Illini" mica fixed
condenser (C7);

One Beaver-Arrow handle eap. eord con-
nector and silk cord (“Line Cord™):

One Beaver duplex receptacle No. L-14;

One Arrow plug-tvpe midget receptacle
(“TLine Input”) No. 8339
‘I'lhe operating vollages at the tuhe sockets

are as follows: Plates VI, V2, Vi, V5, 180

volts: Vi, 50 volts; V6, V7, 280 to 300 volts:

Sereen-grids V1L VZ, V3, 20 to 30 volts:

Cathodes V1, V2, Vi, 1 to 2 volts: Con-

twin-tip speaker jack, No.
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trol-grid voltage, V1, V2, V3, 1l -volts:
V4, 0.0 volts; V5, 13 volts; Va, Vi, 80 volis:
Filament voltage, V1, V2, V3, V4, V5, 2.4
volts: V6, V7, 24 volts. The total current
consitnuption is 130 watts.
Coil Data

I'he eoil eonstants for this receiver are as
tollows: L1A, 30 tnrns, tapped at the tenth
turn and wonnd alongside L113: L2A, L3A,
one turn each; Lan, L5\, L6, cach 40
turns of wire, over the gri<k end of each
corresponding secondary.  L1DB, L2B, L3B,
Lal3, L5D and 1.68 consist each of 63 turns
of No. 31 enameled wire wound on threaded
hakelite tubes 134-in. diameter, and for a
winding length of 11/16-in, LIA has a
winding width of 5/16-in.;: TAN, L5A and
L6A, 7/32-in.  L6B is tapped at the 40th
turn from the filament end. L1A. L2\ and
1.3A arve wound with No. 31 enameled wire;
I.1A, L.3A and LB6A with No. 36 enameled
wire. R.F. units L1, 1.2, 1.3, Lt, L5 and
16 are centered in cans measuring 3 x

27%-in.

WHAT RADIO NEEDS

HE importance of the Service Man was

one of the themes of importance con-
sidered by the various conventions of the
radio industry at their recent gathering in
Cleveland; and the necessity of examination
and classification of technical qualifications
was generally acknowledged. Less obtru-
sive advertising over the radio, and more
truth in advertising of radio, were also
seen by the industry to be desirable in its
campaign for “a billion-dollar vear.”

EVERY
SERVICE MAN
'~ SHOULD OWN
THIS BOOK!

S. GERNSBACK'S |
RADIO ENCYCLOPEDIA

The First Real Radio Encyclopedia Ever Published

Regular Price $2’00

Our
Special Price

$1.49

(1930 Definitions)
FULLY ILLUSTRATED
Size 9 x 12 in.
' Over One Inch Thick
168 Pages

Written in Plain English

EDITED by SIDNEY GERNS-
BACK, Author of “Wireless
Course in Twenty Lessons” — “One
Thousand and One Formulas” —
“Practical Electricity Course” — “The
Radio Educator,” etc.

S. GERNSBACK'S RADIO EN-
CYCLOPEDIA is the only standar
work ever published in America at-
tempting to classify alphabetically the
countless words used in the highly
specialized science of RADIO. The
ENCYCIL.OPEDIA is written in plain
English so that evervbody can uuder-
stand the definitions and descriptions.

No expense has heen spared, cover-
ing over two years in compilation. to
make it worthy a place in your library.

It is published in one voluime—168
pages—size 9 x 12 inches, over an
inch thick and nicely accommodates

the beauntiful illustrations and the
large, easy-to-read type.
The work contains 3549 photo-

graphs, drawings and diagrams.
REMEMBER THIS IS A REAL
ENCYCLOPEDIA — NOT A DIC-
TIONARY — and very few of the
things described and illustrated in this
volume can be found in any diction-

ary, or any other encyclopedia.

The hook contains as a supplementa
classified cross index designed to bring
together radio references under one
heading having relations in common.

All c¢ircuits new and old are de-
scribed by word and picture and every
part and apparatus used in Radio is
explained and made understandable by
means of photographs and drawings.

The volume is printed upon fine
paper—bound in full black Keratol,
marbled paper fly leaves and end
sheets. with the title stamped in gold.

SEND NO MONEY

Just Pay Posiman
(Canada or Foreign send Check or
Money Order for $1.75)

1ISKOR PRESS. Inc.,
286 Fifth Avenue, |
New York, N. Y.

Send me one copy of Sidney Gerns-
back's First Radio Encyclopedia in one
volume as advertised. I will pav post-
man $1.49 plus postage on delivery.

Address .

Town and State....

NATHE  aipim - 0.5 dmraw Easbed i < v Brerorypiesesspaeeerh




New Reproducers |

(Continued from page 568)

|
well-known make of auditorium (Iynmnic‘
cone reproducer, |

It is & development of the Celotes Batile-
ward Co., and coprises a large octagonal
projector of the straight-sided wide-throat |
variety, made of thick heavy eelotex (¥Fig.
). 1t takes up mmceh tess space than the
ordinary large hatfle used with auditorinm
installations, and is said to have the ability
to throw the sound with higher efticiency di-
reetly  through the movie sereen of lhe
“talliies™; so thal cven the farthest corners
of the theatre are easily reached.

Later on, | shall lell my readers of some
other reproducer  developments, now in
process of research, which are expected to
Jift the standard of rendition of the electro-
acoustical ficld some added notehes higher
ind hasten the day when radio reproduction
will be completely undistorted and at the
same lime as eticient as other wmeehanical
and electricnl devices have become.

vite for these

FREL BOOKS/

At the left is a slew of
iy drafiing and specl-
fication offices where a
larpe staft of experlenced
experts is In my constant
employ. All drawlngs and
sperifications are  pre-
pared in my offices.

LAW OFFICES
OPPOSITE

U.S-PATENT
OFFICE

o

Protect Your ldeas
Take the First Step Today

1f vou have a useful, practical, novel idea for any new article or for an improve-
ment on an old one. you should communicate with a competent Registered
Patent Attorney AT ONCE. Every year thousands of applications for paients
are filed in the U. 8. Patent Office. Frequently two or more applications are
made ror the same or substantially the same idea (even though the inveuntors
1| T may live in different sections of the country and be entirely unknown to one

IM | i : ‘ il another). In such a case, the hurden of proof rests upon the last application
- | | filed. Delays of even a few days in filing the application sometimes mean the

ad ‘ loss of a patent. So lose no time. Get in touch with me at once by mailing

the coupon helow,

| Prompt, Careful, Efficient Service

| . 1 This large, experiencerd organization devotes its entire time and attention

- jo patent and trademark cases.  Our oflices are directly across the street
from the U. S. Patent Office. We understand the
| technicalities of patent law. We know the rules
and requirements of the Patent Office. We can
. proceed in the quickest, safest and hest ways in
F'E- 3 preparing an applieation for a patent covering vour
idea. Our success has Leen huilt on the strength
of careful, efficient, satisfactory serviee to in-
ventors and tradetnark owners located in every
state in the Union.

Strict Secrecy Preserved—
Write Me in Confidence

All eommuincations, sketches, drawings. ete., are
held in strictest confidence in strong, steel, fires
prooi files, which are accessible enly to anthorized
members of my staff.  Ferl free to write me fully
and franklv. It is prohable that T can help vou.
Highest references.  But FIRST—clip the eoupon
and get my tree book. Do TIIAT right now.

No Charges for Information
on How to Proceed

I

'O !

f | The hooklet shown here contains valuahfe informa-
| d tion relaling to patent procedure that every in-
1

i

CLARENCE A. O’'BRIEN
Registered Patent Attorney

vensor slionld have.  And with it I will also send

von my “Record of Invention™ form, on which yeu
| ean sketeh yvonr idea and establish its Jdate before
| a witness. Sueh evidence may water prove valunahle

to you. Simply muil the coupon and 1 will semd
| vou the hooklet and the “Reconl of Iuvention™

formn, together with «detailedd information on how
to proceed and the costs involved. Do this NOW.
No need to lose a minute’s time.  The coupon will
bring you complete information entirely without
charge or obligation.

OI O 606001!
Q00000 It

Fig. 4

3502 Seu_:rit‘y Savings and Comm'l Bark BId9.,
Washington, D. %

= gr e
Suite 1106, Woolworth Bldg., New York City

Pléase send e Your free hook., ““kow to Obtain
a l'aent.” and your “'Hecord of Imentlon™ form
without any¥ eost or obligation on wmy purt.

NEME tvivieatisnarssrsasstsssasassiosessssonas

bovc, the elevation and the plan vicw of 1he

resonators wsed i the Volf system, in the

acoustic irain of e large cxponcutial horn. The

tones, each concentrated by the rcsonutor necar

est its own frequency, are recombined in a

chamber below from twhich they ave veflected
inte the axditorinm,

Clarence A. O'Brien
Registered Parent Attorney

Member of Bar of Supreme Court of the United

States; Court of Appeals, District of Columbias

Supreme Court. District of Columbia; United

States Court of Claims.

Practice confined exclusively to Patents, Trade-
marks, and Copyrights
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(Important: Print or Write name clearly
and address office nearcst you)
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10 Tools in One

AS\I*\LL but handy article which
serves for every possible need of the
all-round mechanic.  Invaluable in any
emergency.

An excellent combination of utilities for
the household—every necessity featured:

HA\I\II"R KXNIFE-LHHARPENER — NAIL-
PULLIR BOTTLE-OPENER SCRIAV-
DRIV TR — CORK - SCREW CA\ OPEXER —
WEIGH-SCALL RULER TABLE OF
WEIGIITS AND MEASURES
Just glance at the illustration and you will
sec how rcally useful this article is. The
*“Ten i One Tool” is 10 inches high and
finely nickel-plated.

The new tool is not only
household, but every TOURIST. AUTO-
IST, CAMPER. PICKNICKER, BOY-
SCOUT, FISHERMAN, CANOEIST,
ctc., should carry in his hag one of these in-
dispensable combination tools, No SHOP,
OFFICE, STORE, GARAGE, FARM,
BOAT, should be without one. PRICE
$1.00, POSTAGE PAID.

Be the first one to own the “Ten Tools in
One” in vour own town.

Send your order today, pin a dollar bill to
coupon below and the shipment will go
forward to vou the same day order is
received.

GRENPARK COMPANY

245 Grecnwich Street
New York, N. Y.

handy in the

| Grenpark Company, FG-5 |
245 Greenwich Street, |
New York, N. Y. |
i Enclosed find $1.00 for which please send |
me prepaid your “Ten Tools in QOne.” j

|

| IQATNE s & o8 G EE DT T smrvam o e g AR |
|

] ARTCRS" arohiinmabi s v s = i K S b g |
i
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$7.00

Tempered Steel
Screw Driver

R

Bottle

Opener High Carbon

Knife Sharpener

Cork

Screw

Adjustable

Screw Weigh
Secale

15 Pounds

0
»
El

13 Vpes 8 FEOOT ..
Sre 2 FATROWES - 2

Only
“Weigh Scale 10 Inches
Hook High
/
Mail
Coupon
Send for Yours

TO-DAY

Radio servicing offers the biggest opportunity for the man
About 10,000,000 rcceivers neced service
some time or other, many are namrally inefficient and can be

interested in radio.

improved on.

The Radio Doctors, Inc., is

sively radio repairs, having specialize

number of years.

$3,000 to $5,000 per year

The professional “*Radio Noctor™
welcomed in the best of homes

fet, “Why the Radio Doctor.”
vtell known manufactured superheterodsne.)

E W. PARKER, Pres. RADIO DOCTORS

learn in short time. All

CMIGRIARE schools use this method.

reccives $2.00 or $3.00 per visit and is
-may I tell you more about this new,
fascinating and extremely profitable business?
(Early inquiries will receive a blueprint of a recent

INC DeD‘

AUTOMATIC g CODE AT HOME RAD[O AND TELEGRAPHY

Estaiished A Has Helped Thousands — Your Future Will Be Secure |
N Every day sces new open-

ings for men who know
CODE. You can easily

institution teaching exclu- !

the onl
J'on this phase of radio for a |

Write now for free book-

C10, 131 Essex Street, Salem, Mass.

Opportunities in aviation, on ships
and on land. No other professmn
has so many voung men holding BIG '
PAY jobs. The AU FOMATIC
OMNIGRAPIT will teach quickly
and cheaply, $15-840; Cartaroc. '

THE OMNIGRAPH MFG. CO.,, 810 E. 39th St., N.C.2, Brook]yn, N.Y.|
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James Clerk Maxwell

(Continued from page 5G5)

Aberdeen, Scotland, in 1856; and after four
vears accepted a simnilar chair at King's
College, London,  During this time he issued
a classic paper which proved that the rings
of Saturn wmust be composed of separate
solid particles. e published in 1860 a
treatise on the “Kinetie Theory of Gases™;
and in 186+ the “Dynamical Theory of the
Eleetromagnetie I'iekd).” advancing the prop-
orition that light is but a manifestation of
magnetisn.

In 1865 ill health caused Maxwell to re-
tire to the famnily estate at Glenlair, in
southwestern Scotlind, where he rentined
until ealled in 1871 to Cambridge to organ-
ize the Cavendish laboratory, as the first
professor of experimiental physies.  llere,
awmong his other lahors, he edited the note-
books of Cavendish, the eecentric chemist
und physicist of the eighteenth eentury, who
had anticipated wany of the later discover-
ies of seience, but indifferent Iv neglected to
publish them to the world.  Here, too, Max-

! well published “The Theory of Heat,” a

book for the beginner, and his greal work
on “Eleetrieity and Magnetism.™  In this
he not only united the scientifie theories of
light and electricity, but showed the neces-
sity of the existenee of waves both longer
and shorter than those of light, in unemding
ranges; and thus laid upon the world of
science ‘he task of finding them.

Maxwell's own time was short.  Iis work
was interrupted by illness; and, at the early
age of forty-eight, he died at his Scotch
home, on November 5, 1879. Yet, brief as
was his life, it had revolutionized the out-
look of science upon the world; and, thongh
his own labors were in the field of mathe-
maties and pure science, they have led di-
veetly to the developuent of radio and many
other applications of electricity. Tle is the
ercitor of modern nathematical physics: in
the words of Sir Joseph Larmor, “Maxwell
unified physical science, iy connecting light
and radiation with clectricity so as to form
one interlocked, systematie whale.”

The eomparison which has been made most
often, perhaps, is that of Maxwell and New-
ton.  Newton advanced mankind’s concep-
tion of the unity of the nniverse by hring-
ing the whale of 1t nnder the scope of one
physieal law: Maxwell Iwought all the fun-
damental phenomena into a single law—
except that the task of fitting gravitation
into the electromagnetie scheme was not to
be aeecomplished by him.  Whatever modi-
fications the science of the fulurve may find
necessary in the svstem of Maxwell, and
whatever additions it may make to his eal-
culations, he has, like Newton, the glory of
bringing about & new era in human thought;
and hy those who live in the Day of Radio,
he must be remembered as its Morning Star.

THEATRE TELEVISION

T is stated that a private showing of

aunditorinm television was recently pre-
sented at Proetor's 58th Street Theatre in
New York City; the image reproduced was
much  smaller  than  the moving-picture
sereen.  While the process is vet far from
nerfection, it was predicted that 1932 will
see television an entertainment feature for
theatrical audiences.

W
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Neutralizing Problems

(Continued from page 561)

speaker plug contacts are O.K. When a
b is heard, cheek the *45 tubes. Lf no
screen voltage is obtained while testing the
set, cheek the volime eontrol and the fixed
condensers in the sercen-grid eireuil. Even
thongh the volume eontrol checks . K.
in a econtinnity test, try another and see
what happens.

In & Zenith “41." the resistor whiclk feeds
screen-grid current may be found defee-
tive. ‘I'nke oul the two 25000-0hm resistors
and replace with a small 50,000-0hm Ward-
Teonard resistor; this will make a per-
nuinent job.

It no plate current is found when check-
ing a Zenith “30," the voltage divider is
probably burnt out: look also to the cathode
resistor of the first audio tube in this model.
On a Zenith “1115," “155" or “18.” look
to the power eondenser.

When going out on a ecall, the Service
Man shonld have a reliable set tester (1
use a Weston “547") an oscillator and out-
put meter, similar to those shown.  An olun-
meter, sueh as that in Fig. 3, should prove
valuable to determine whether a component
is shorted, or whether its resistance is cor-
rect. Adequate tools include several sizes
ot serewdrivers and pliers, soldering iron,
assorted Tugs, nuts and bolts, wire and a
tine of tubes of different types.

TABLE 1
(Plug in position “A’)
Recading  Olims  Reading Ohwms Reading Ohms

. ma. mae.
1.0 Infinite 1.7 1.745 3.4 423
.1 36.000 1.8 1,600 3.5 385
.2 26.000 1.9 1.465 3.6 350
0.3 14,100 2.0 1.350 3.7 316
.4 10.150 2.1 1,240 3.8 284
0.5 8.100 2.2 1.145 3.9 253
0.6 6.600 2.3 1,055 4.0 225
.7 5530 - 2.4 975 4.1 198
.8 4,725 2.5 900 4.2 171
0.9 4.100 2.6 830 4.3 146
1.0 3.600 2.7 766 4.4 122
1.1 3.190 2.8 707 4.5 100
1.2 2.850 2.9 651 4.6 78
1.3 2.560 3.0 600 4.7 57
1.4 2.315 31 551 4.8 37
1.5 2,100 3.2 518 4.9 18
1.6 1.915 3.3 460 5.0 0
TABLE 11
(Plug in position “B'")
Reading Ohms Reading Otims Reading Onms
ma. ma. ma.
0.0 [i] 2.7 13 4.0 47
0.5 1 28 14 4.1 54
0.8 1 2.9 16 4.2 63
1.1 3 3.0 18 4.3 74
1.3 4 3.1 19 4.4 90
1.6 5 3.2 20 4.5 110
1.8 6 33 23 4.6 140
2.0 7 3.4 25 4.7 210
2.1 8 3.5 27 4.8 370
2.2 9 3.6 30 19 1.000
2.4 10 3.7 33 5.0 Infinite
2.5 11 3.8 37
2.6 12 3.9 42

The Oprenh Forum

(Counlinued from puge 557)

ago which commenced to ehatter: in general,
it went “haywire.” We called in the Spar-
ton Service Man, who thought a condenser
in the power pack was ont. We were {here-
fore surprised when, a short time later, the
set “was relurned in normal condition, and
the Service Man told me the following:
One time they had to service a set which
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ALY, Errarricar Scaoor Men
Graduate into
many fields...

AVIATION
ELECTRICITY,

AUTOMOBILE
ELECTRICITY

NAUTICAL
ELECTRICITY

ELECTRICAL
ENGINEERING

Here at the New York Eleetrical School
vou learn, not by correspondence, but by
ACTUAL PRACTICE on full-size stand-
ard equipment. NO BOORS used. Indi-
vidual instruction—you can start any day.
This School ewns and eccupies two seven-
story buildings in New York—the city of
most opportunities, It is widely known
as the country’s eldest and foremost insti-
gineering and other highly paid tution for trade training. That's why big
profcssions. companies eagerly demand our graduates.

THE NEW YORK ELECTRICAL SCHOOL
21 West 17th Strect, New York

A full knowledge of clectricity, as
taught in the New York Electrical
School, makes you independent,
gives vou your choice of cither a

BIG PAY job with one of the

world-famous electrical compa-
nies, or a business of your own.
ELECTRICITY is also a stepping-
stone to Aviation, Automobile En-

This big 64.page booklet gives full Information about ths New York
Electrical Sehool courses and picture of the eguipment available for
your personal use. Send for it TODAY. It's free.

MAIL TODAY

The New York Electrical School
21 West 17th Streer, New York

Please send me FREE your 64-page booklet.
request puts me under no obligation.

It is understood that this

SEE 1"AGL 586
5-30

Editor, SLOGAN CONTEST,
RADIO.CRAFT,
96-98 Park Place, New York City.

Gentlemen:
1 have written below my entry in vour $100.00 Prize Slogan Contest.

Name
Occupation
Street Address

City.
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with the air
sclect club ;

ALLERTON HOUSES

| NEW YORK CITY, N.Y.

O located they offer the social '

value of a distinctive

and service of the

lounge,

billiards, squash courts and hand-
ball courts.

$15 to $25 Weekly

address

library,

39th St,,

Chicago

38th St., corner Madison Ave,
near Lexington Ave.

55th St., corner Madison Ave.

57th St., cor. Lexington Avec.

for women ouly

Allerton Houses, for Men and Women

Cleveland

accepted. Advertising for the june 19

CLASSIFIED ADVERTISEMENTS

Advertisements in this section are inserted at the cost of ten cents per word for each insertion—
name, initial and address each count as one word.
advertisements unless placed by a recggmze(l advertising agency.

issue should be received not later than April 7th.

Cash should accompany all classified
No less than ten words are

CHEMICALS

BOOKLET OF EXPERTMENTS ’nnl
camlog, 15¢c. General Chemical
397, Reading, Penna.

chemical
Company, Box

DETECTIVES

DETECTI\ ES Earn Big Money. Excellcnt oppor-
tunity. Experience unnecessary. Particulars
Free. Write, George Wagner, 219B Broadway,
N. Y.

INST l{tCTlOV

BF THE IICE\SED R\])IO DOCTOR of your
comnmunity. Earn $7.00-$10.00 spare time evenings,
Write now for {ree booklet, “Why the Radio
Doctor?” Radio Doctors, Inc., Dept. C, 131 Essecx
Stireet, Salem, Massachusetts,

LEARN TATTOQING. Instruction catalog, dimec.
Miller, X431 Main, Norfolk, Virginia.

h(El)l(‘AL
IOST VITAL ITV — The Specific Pill and \Vln-
chester’s Hypophosphites, $1.00 per box or hottle,
instp':ld literature free. Winchester & Company,
Nslal)llsh(‘d 72 years, Box 237, Mount Vernon,
cw

York

OLID MONEY W \\'TFD

85 to SSOO E‘\CH pmd for Old Ceoins. Kcep ALL
old money. Many VERY valuable. Get Posted.
Send 10c. for illustrated Coin Value Book, 4x6.
Guaranteed Prices. We buy and sell OIN
EXCHANGE, Room 10. Le Roy, N. Y.

RADIO

SERVICE MEN, ATTENTION — Speakers re-
wound. magnetized, repaired, $2.00 to $2.75. Com-
plete Power Pack Service—Transformers rewound,
condenser hLlocks rcpaired, resistors duplicated.

Guaranteed. Clark Brothers Radio Co., Albia,
Towa.

ALUMINUM BOX SHIELDS

Beautiful silver
finish, 5" x 9" x
$1.89. We make any
size to order in 24
hours.

No. 1424 Federal Anti-
Cap Switches, $1.95.

Genuine Baldwin Type
“C” phones, a necessity
for short-wave recep-
tion, $3.65 a pair.

BLAN THE RADIO MAN, Inc.

890G CORTLANDT ST. NEW YORK

dip
6”-——

TO NEW READERS

A few back issues of RADIO-CRAFT
from July 1929 through April 1930 mav

still be had at the regular price of
twenty-five cents each.
Send stamps, check, cash or monevy
order to

RADIO-CRAFT

{ 98 Park Place New York City

May, 1930

acted exactly like ours. They tore it down,
checked evervthing, to no avail.  Meanwhile,
another sct came in minus tubes. They put
the tubes out of the balky set in the second
set, and it acted the same way. Yet they
had tested all the tubes, and they checked
0. k.

One by one. they replaced each tuhe in
the receiver till they came to the one that
was eausing the trouble. Yet it registered
all right.  They decided to make a careful
study of that tube, and found the reason.
The elements were just a trifle out of line;
so that, when the heater became warm, it
expanded sufliciently to cause a short-cir-
cuit in the tube. This little internal short
was the source of all the trouble; but it
did not register in the tester, because under
the short test, the beuater did not expand as
greatly as it did after it had heen in the
reeciver for a few minuntes,

Orerating Notes
(Continued from page 562)

AC” and “DC" models may he easily dam-
aged by excessive shock and vibvation. The
stator plates are soldered together and to
a bracket which is fastened to a poreelain
arm, In some cases, the bracket snaps,
and in others the stator plates loosen from
the bracket. This defect will cause the
complaint, *Nao stations helow 30, broad
tuning and, especially, insensitivity.

D.C. Receivers

The Atwater Kent “+1DC” may he made
to tune more sharply and becomme more sen-
sitive if the condensers are lined up. They
are fastened by two sct screws to the tun-
ing belts. lowever, care must be taken in
using a screwdriver; for if the stator plates
are accidentally gronnded, one or two burnt-
out tubes may result and, possibly, a burnt-
out grid resistor.

In wmany instances, faulty reeeption is
eaunsed by incorrect wiring of the “C” bat-
terv in the installation of D.C. commereial
sets. The table gives the correct color com-
binations of the more important models.

Service Men arve often confronted Ly the
problem of neutralizing a D.C. set in whicl
the tube filaments are wired in scries. To
insert a cummy "01A or I2ZA would break
the filament circuit. To overcome this ditli-
culty, nse an adapter in which a 20-ohin

resistor has heen shunted across the “I'”
terminals; and insert the dummy tube in
this.

With the Colonial D.C. sets, never allow
the ground iwwire fo touch the chassis in any
way while the set is aperating. This pre-
caution will prevent burning out tubes.

GRID RETURN COLOR CODE
“C" Voltage

RCA 18 and 51 D.C.—BRBlack.......cc.ceeviccee.. —22Y
RCA 18 and 51 D.C.—Green....

RCA 33 D.C.—Drown ... 18
RCA 33 D.C.—Black and Yellow 12
RCA 33 D.C—Reil +
RCA 41 D.C.—Green ... 22y,
RCA 41 D.C.—Brown .. 1614
RCA 41 D.C.—Black ... .+
RCA 46 D.C.—Black and Brown —18
RCA 46 D.C.—Vlack .oovreiinnn. 12
RCA 46 D.C.—Green ... +
Sparton D.C. 931 and 301 thk 22V
931 and J01—Red . i
Brunswick D. C—thk . —22Y
Brunswick D.C.—Blue ..o —16%%
Brunswiek D.C.—Red v +

e ol o g e et s i A 40 e ol . el S — S——— . . W b A ¢ et i ww L awm a e b 4 e gl TP
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Adapting Screen-Grid
Sets for the Pentode

(Continned from puge 581)

current draw is increased to 115 millinn-
peres by the 7.5 which the space-charge grid
draws.  The binsing resistor for the control-
grid needs to be but 130 olhns.

Owing to the fact that the inter-clectrode
capacitics of the pentode are about double
those of the 224, some small  difference
in tuning may be noticed; but it pentodes
are used throughont the alignment of the
set will not be disturbed.

In smme sels using "2+ tubes, some means
of neutralizing are auployed.  When pen-
todes are substituted, it mayv be necessary
to re-adjust the neutralizing condensers to
prevent oseillation.

It may be found that when pentodes are
used in o oset previously adapted to "20%,
some oscillation will ocenr al advanced set
Lings of the vohune control. This is entirely
natural: since the tremendous amplifieation
obtainable from the pentode requires tat
the set shielding be even more complete
than that nsnally found in sets using *24's.
It will be found, however, that it is unneces-
sary to advance the volume control to the
point of oscillation; since the grealer sensi-
tivity of the pentode will permit execllent
receplion at lower seltings.

The Radio Manufacturer
Has His Say

(Continied from puege 5G1)
the dealer, we cannot furnish instruetion
sheets indiseriminately to Serviee Men work-
ing independently of our dealers,

You are aware of the possibilities of care-
ful servicing by the dealer with respect to
the good will it builds up for him. It is
fully established that muech of his new busi-
ness is  obtained  from  vecommuendations
hranght to him through servicing, It will
he seen that helping to build wp a large
nuber  of  independent  servicing  units
weuld not be to his intevest

I'rankly, we haven't uueh faith in the
ability of the majority of independent Sevy-
ice Men, We are not referring to the estih-
lished servieing concerns, bat to the inde-
pendent Scrvice Man who in many cases is
making o side issne of the job of servicing,
and practices it after a regular dayv's work.
The present tendeney of numbers of young
men setting np to do serviee work on their
own responsibility is ecanomically unsonnd,
and we do nat wish to enconvage it. The
situation will, of course, adjust itself in
due time.

We have no desire to hold back any am-
hitious vaung man who carnestly desires to
make servieing his livelihood; Tint the proper
procedure for hinv is 1o oblain fivst of ahl
a bhasie training at evening school ar some
other institution. Then to start in with a
repittable dealer, later to hraneh out for
hitnsel f if he so desires.

Undonhtedly there is rivalry hetween the
independent Serviee Man and the anthorized
dealer. This is evideneed by the tone of
the letters vou suhmit which have heen rve-
ceived by vou froam Serviee Men. Dl we
are not persnaded thal we arc wrong in ety
present  poliey of furnishing instructions
onlv to onr autharized dealers. Where an

RADIO-CRAFT
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POLYMET s
RESISTANCES

Built to those Migh stan
of the leadiug radio g

SICARBON /VOLUME CONTROLS
WIRE-WOUND ¥OLUME CONTROLS

N}E,u, MECONTROLS /
SLIDING UCONEACT TURE RHEOSTATS

TAPPED ¥ QLTACEDIVIDERS
WIRE-WOUND THBULAR RESISTORS
FLEXIBLE RESISTOR@&FL%STRH' RESISTORS
GRID LEAKS < POLYTROLS

Ask for leaflet CL-1 giving diagrams of
popular cirenits inclnding automobile radio
receiver. A catalog of Polvmet parts

is available on application.

POLYMET MFG. CORP.

Paper and Mica Condensers — Resistors
Elcetrical Coil Windings — Magnet Wire

S31-A East 134th St
NEW YORK CITY

For Exacl |
Radio Tube |
“Voltage |

- ~ life, Atvpeforevervinle. 8110
3 E with mounting (in U. 8. 4.),

PERITE {orporation

E 661 BROADWAY, NEW YORK

Be a BETTER
Radio Man

DRE than 1

TRAD FORUM exchange technical and
service ideas for improvement of the prolession,
Join _the ELECTRAD FORUM and bhe a
BETTER radio man. Dues, $5 per year, in-
clude a unique monthly magazine of inesti-
mable value, WRITE DEPT. RC-5 FOR DE-
TAILS AND APPLICATION BLANK.

ELECTRAD é Lea
FORUM g;mcm

1440 Broadway, New York

1000 members of the ELEC-

&
{ ‘This symbua
- inaradio
| diagram
%, means-——

> § %
: et |

FREE—"Amperite Vese
Pocket Tube ¢ lart.”
Write Dept. R, C. 5 |

RITE

RES. U. 8. raT ome.

"SELF-ADJUSTING” Rheartat |
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SKINDERVIKEN

Transmitter Units

Two
for

s1-75

Have hundreds of uses. lrery amateur should have two

or three of these amplifiers in his laberatory

A FEW USES FOR THESE UNITS
~LOUD SPLAKELR —-v-or.mrm'
/

RETRANSMISSION =

e

BaTTLRY

Drairafagm

TO WIADSET necivca
o Louo
TOCAKLA ~AMBLIFIER ~

~RADIG AMPLIFIER~
ek

CIAPHAAGM
~TALKING LIGHT=

~DCTECTOR -

o At
At n Vo w00 @
SoLmEI 0 Ty Swng

p LA s ano 1

.

whrom
"hﬂln‘\( —

All--Dmﬂ

-moI ol

= BALDWIN PHONE AMDLIFICA~

~CODE PRACTICING DEVICE ~
ALLET

12-PAGE INSTRUCTION BOOKLET

swontaining suggestions and diagrams for Innumerable uses,
furnished wlth each unit.

WE PAY 3500 IN CASH

for ®cvery new use developed for this unit
and accented and published by us.

Microphone Transformer

fermer sheelally de-
tlgned for use with
the Sklnderviken Trans-
other uses
Primary s
slstance.
ary, 53 ohms.
FOR SALE AT LEADING DEALERS
Or Order Direct. Using Coupon Lelow
When the posiman dellvers your order you pay him for
whaterer you have ordered. plus a few
18- R—East 30th St.. New York. N. Y.
Please mall me at onco as many of the following ftems
as 1 harve Indieated.
for 1;
for 2; $2.50 for 3: $3.20 for 4
1. @& Microphone Transformers at $2.
When delivered | will pay the pos tan the cast of the

A Modulation Trans-
mlitter Unit. Has many
ohm; seoonrl-
SEND NO MONEY
FI'RESS GUILD, 1ne,
..8kinderriken Transmitter Unlts at 95c.
itenas specified plus postage.

Address
Clty

cents postage. |
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outside Service Man ean be of lelp to the
dealer, the dealer will be only too glad to
lel him have instructions and data books.
There are a number of good servicing con-
cerns, and lhese firms will find no difliculty
in obtaining the information that they de-
sire; but it wmust come to them through the
deualer with whomn they are working. We
invariably make this reconmendation te con-
cerns requesting this information, and we
write the dealer in his vicinity at the same
time.

The great majority of our dealers are
doing a splendid service job and we are
well satisfied with our present method of
servicing of our Stromherpg-Carlson receivers.
STROMBERG-CARLSON TELEPHONE

MFG. CO.,
Erxest 8. BrowxNixag,
Chief of Service Department.

Graybar

T is contrary to our policy to broadcast
service bulletins on our radio receivers;
likewise it would be contrary te our policy
to offer them for sale to various radio Serv-
ice Men, Inasmuch as we have only a few
dealers across the country and de not desire
many dealers, it is much better for us to
have our radio sets serviced by our own
dealers.  Also, we give a very substantial
guarantee with each set and, in order that
the owners of our receivers may receive the
full benefit of this guarantee, it is much
hetier that they have our own dealers do

service work.
GRAYBAR FLECTRIC CO.,

Warrer Nvye,

Qeneral Merchandising Departinent

INC,

Majestic

T is our policy to furnish to radio servic-

ing organizations the neecessary blucprints
and diagrams for the use of their service
departments. We do not furnish a com-
nlete manual for any one except our author-
ized dealers and distributors.  Bach  dis-
tributor venders factory service: and. if
the dealer wishes to avail himself of serviee
instruetions, he has but te apply to his job-
ber, and they will issue instructions to him
to come in and stay just as long as he likes,
to sccure the information.

It has been our policy in the past. to fur-
nish serviee information (0 no one except
our own authorized representatives.  Of
course, where we know that the company
requesting this is so trained that they can
render service, we furnish information in
the form of diagrams, ete., for their aid.

GRIGSBY-GRUNOW COMPANY,
L. G. WiLkixsox,
Service Manager,

Grebe

\\fE arc glad at any time to furnish

¥ complete service data to any individual
service rvepresentative requesting this in-
formation. and without charge. T'he writer
has heen in charge ot service problems of
this organization since its ineeption, and
does nol reeall that we have ever refused
to supply individuals or owners of our prod-
uct with internal wiring dingrams and com-
plete service data pertaining to particular
sels on request.
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Look for the GOLD Cover!
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144 Pages 4.Color Cover
THE STONE FROM
THE MOON
By Otto Willi Gail
In this sequel to the “Shot Into Infinity,”

Mr. Gail gives us a- full-length novel of
the most amazing romanee, adventure
and interplanetary travel. The mad

dashes from planet to planet to solve an
age-old seeret ot the world will thrill the
most cold-blooded reader.

OTIIER CONTENTS OF TIHIS ISSUE
THE APE CYCILE
By Claire Winger Harris

WITHIN THE PLANET
By Wesley Arnold
VIA THE HEWITT RAY
By M. F. Rupert

And several other stories.

S50¢ The Copy
Special Offer!

The regular price of the QUARTERLY is
$1.75 per year, single copy 50¢. To new
subscribers a special price of $1.25 is now
available,

— —MAIL COUPON — —

SCIENCE WONDER QUARTERLY
98 Park Place
New Yeork, M. Y.

RC-5

Fnrlosed find £1.23 for whic h plcnse send me the next
four issues of the uUA RTERL

Nzel L an m bl & okt ki ie o ddoa el d o m S bl el

B T O T T P e

Ci . State.
(Crumda and foreign $1.50)
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At the present time we are wnahle to
supply complete data on our products manu-
factured prior to 1924, due to the fact that
our stock has becoine depleted. We like-
‘\ViS(' are not naking a practice of repair-
ing or furnishing parts for sets manufac- |
tured prior to 1924; because the demand
does not warrant the expense involved.

A H.GREBE & CO, INC,
. B. Ostarax,
dsst. Seles Manager.

Kellogg
L are not interested in selling our
service nanual to any one. We sup-
ply same through our regular distributing
channels, free of charge.
KELLOGG SWITCHBOARD &
sUPPLY CO.
J. K. Urg,
Manager Radio Sales.

Amrad

T has been in the past, and probably will
I continne to be in the future, the policy
of this company to send service data to in-
dependent service stations when they desire
it.  We make a charge for this material
merely suflicient to cover the cost of pro-
duction  and distribution.  The attached
form letter this office nses to answer any

TRAINED
MAKING F60 to5100 A WEER

™, Why don’t vou get into Electricity, too? Tt’s today’s great
Opportunily for you and every other man who is sick and tired
of struggling along on smull pay. Hundreds of *Cooke Trained
Men” who were no smarter than you when they started now
make $3,000 to $5,000 a year—and some make even more,

LEARN AT HOME IN SPARFE TIME
lLearn with the famous L. I.. COOKE ‘“Work Sheet and Job
Ticket” Method. It’s simple, it's thorough. its practical.
It's just like actual shop experience, yet it’s all done right in
your own_home with the Big Complete Quttit of Tools and Ap-
paratus given to you without extra cost. And it's done in your
sparc time, without quitting your present job or losing a single
hour's pay.

PREVIOUS EXPERIENCE NOT NEEDED

EN ARE

requests from independent service stations.

There is much that can be said for and
against the aftitude of some manufacturers
in distributing their service literature only
to authorized dealers. However, this com-
pany has felt that service stations interested
enough in their library to purchase the books
they desive should have consideration.

TIIE AMRAD CORPORATION,

You don’t need previous experience—you don’t need higher edu-

cation to learn Electricity the L. L. COOKE Way. If you can
read and write, that’s enough. This great Training is amazingly
clear and simple. There’s nothing like 1t anywhere. It's the

Training with hundreds of successful graduates; it’s the Training
that has put many men on Easy Street; it’s the Training for you.

GET STARTED--MAIL COUPON
“Cooke Trained Men' are the “Big Pay Men” evervwhere. $60
to $100 a week is what many of them are making. That's the
kind of a job for you. Get started under the famous L. L.
COOKE Money Back Agreement.  Act today to increase youtr
ay. Send coupon for Hig FREE Book, *“‘Secrcts of Success in
Clectricity.” Mail coupon now.

L. D. Twreruny,
Manager Service Department,

(The form letter offers the Amrad Serv-
ice Data Boeok at §1.50, postpaid. with a
supplement in the form of blueprints of
reccivers for the past two yecars—Editor.)

L. L. COOKE SCHOOL OF ELECTRICITY
Dept. 305, 2150 Lawrence Ave.,, Chicago, III.

L.
Dept. 305, 2150 Lawrence Ave.. Chleago, 11},

L. Cooke School of Eleetricity,

Stcinitc _Send me enllrely free and fully prepald, yonr book
’l.)Qe.‘rct: of [fum-»— i?j I-;LE\'lrl.‘llls." with nl.micular-

¥ - . 3 .. about your [lome Ntudy Course in Electrieity.
ANY Service Man in the United Stales RARO) dlde b ¢ e s ! T
can oblain @ service manual on any e;’lg_"‘* ------------- i ——

- - State.........
Tesidents of Canada may send coupon 10 R. 4 Farrow. Spe-
cial Rep., 7 Medbury Lane. East, \Windsor. Ont., Cunada.
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maodel Steinite set ever made by going to
the local distributor of Steinite producets
i his vicinity,

1t has alwayvs bheen onr poliey 1o issne
cireuit diagrams and complete scrvice datn:
as we feel that if the trade is properly in-
formed, we will have less merchandise com-
ing back lo the factory for service. We
shall be very glad to receive a copy of your
survey and its analvsis and, if we can assist
vou in vour work in any way, we are at
your connnand.

STEINITE LABORATORIES CO,

0. R. ComxxTz,
Adsst. Qeneral Sales Manager.

Banish the craving for tobaceo aa
thousands have. Muke yourself free
and hapgy with Tobueco Redeemer,
Not nsubstitute, not habit forming.
Write for free booklet telling of in-
juriousefTectof tobaceoand depend-
able, enny wny to relieve
thecraving many men have. FREE

Newell Pharmacal Co.
Dept. 928 Clayton, Mo, BOOK

Double the life of your
coat and wvest with correctly
matched pants, 100,000 patterns.
Every pair hand tailored to your measure;
i *readymades.”” Our mstch sent FREE for
§:your 0. K. before pants are made. Fit
Quaranteed.  Send piece of eloth or vast today.
SUPERIOR MATCH PANTS COMPANY
115 So. Dearborn Street, Dept 376. Chicago

RADIO BARGAINS

Short. Wave Sets, 1 tub
e

receives from 30 to 550
$ 6.4

Substantial Advance Rovalties
are paid on work found ncceptable for pub-
lication. Anyene wishing to write either
the worde or musie for Bongs tnay submit
work for free examination and advice.
FPastexpericnce unnecessary. New demand

A BC Power
Power and Filament Transformers.................. 4.00
Tubes: ("N type. Fully Guaranteed. Nn. 250. $2.35: No.
281, $2.00: No. 215, §1.25; No. 224, $1.75: No. 227

5

Packs

Day-Fan

I.\" order to proteet {he original purchaser

acai ibility of saerifici a created hy “'Talking Pietures”, fully de- 75e; No. 226, 65c: No. 171, 75¢. Audlo trausformers,
against the possibility of saerificing their i L IR T5et | T Iama) s an At 506
CHAS. HOODWIN CO.

90-day factory guarantee, by having other
than our authorized agents make the re-l
pairs, we have adopted a poliey of releasing |
service data on current models to authorized |
Day-Fan distributors and dealers only. |
We have heen mailing service manuals
which de not inelude data on current models,

4230 Lincoln Ave. Pept. E. 15 Chicago, 111
DEALERS IN DBANKRUPT RADIO STOCKS

= ] 12318
' —— BRAXTON-KING
SCREEN GRID

A. C. Superheterodvne Tuner will work

with any two-stage amplifier
Write for Information
MISSISSIPPI VALLEY RADIO CO.
914 Pine St, Dept. A, St. Louis, Mo.

Tadny—Newcomer Associates
“51 Earle Building, New York. N. Y.
SOMETHING DIFFERENT
No Flint. No Friction.
” MAKE UP TO
Showing My Mystery Lighter to
Men. What Makes It Light?
All Guaranteed. No Flint or Friction.
New I'rinciple of Ignltion. Sample |
with Sales Plan. 25 Sample Gold or
Silrer Plated, $1.00.  Agents write for
propositlon. NEW METHOD MFG. CO.,
Desk SF-5, New Method Bidg.. Bradford, Pa.
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The
SEASIDE HOTEL

Pennsylvania Avenue and Beach
ATLANTIC CITY, N. J.
1873-1930

NEW in construction and furnishings.
OLD in hospitable traditions.

Famous for its home-like atmosphere.
The SEASIDE is a rare combination
of a thoreughly modern hotel and a
great private hotel with your friends
about you, The mildest weather north
of the southern resorts, open golf

throughout the ye¢ar and no snow.

COOK’S SONS
CORPORATION

NEW

ISMARCK

HOTEL

RANDOLPH AT LA SALLE
YOUR VISIT
TO CHICAGO

Will be a pleasant memory if
you select the right hotel. The
New Bismarck welcomes you to
a hostelry where good food,
superior service and cheerful
comfort await you.

Easily accessible to all the high
spots of the city.
Rooms. $2.50 and up—
With Bath, $3.50 and up

CHICAGO

RADIO-CRAFT

at a nominal cest, in response to all in-
quirics which indicate that the writer is a
legitimate radio Service Man.

Where we do not have authorized distril-

utors, who eavry parts in stock, we make |

shipment on parts direct to the individual
or service organization placing their order
with us. In case the order or letterhcad
indicates that the partics eoncerned are legi
timate dealers or service organization, a dis-
count is allowed on all parts purchased.
However, if we have an authorized
tributor, our contract gives them exelusive
rights to sell all parts within their tervi-
tory. If thev do not carry suflicient parts
to make immediate shipment, that anto-
matically and temporarily cancels their con-
tract, and we make shipment direct.
GENERAL MOTORS RADIO CORP,
C. E. Greexr,
Service Manager.

Kennedy
WI]E\' we appoint a new dealer, we

send him as manv service manuals as
he thinks he will need: hut we have never
taken any sleps to snpply the independent

Serviee Man with inforination about serv-
icing Kennedy sets.
‘This. however., is not due to a laci of

desire to cooperate on our part. Whenever
we receive a request from someonc for a
serviee mannal, it is sent to them without
charge, regirdiess of whether they are con-
nected with a hennedy dealer or not.
1lowever, if we were lo go into supply-
ing scrvice manunals to Serviee Men not
conneeted with any Kennedy dealer, T think
we would luve to make a small eharge just
to prevent them from being ordered by Serv-
ice Men who are inquisitive rather than in-
terested. Our serviee manuals eost us ahout
30c. each: bnt we would supply them to
anvone, upon request. for say 10c.. We are
glad to cooperate with radio Service Men
anvwhere and evervwhere at all times.

COLIN B. KENNEDY CORPORATION,
Larny Warr,
Asst. Advertising Manager.

Hammarlund

WF, are alwavs glad to snpply complete
information regarding our line to any-

one requesting it.  We have instruction
sheets and diagrams covering all models and
these are supplied at a cost of 25¢ net per
copy.  As our business is tied up very
closely with custom builders and scrvice
stations, we probably eooperate with them
closer than most manufacturers. We have
even prepared and published at considerable
expense a Sales and Service Course.  This
is supplied complete at a cost of $5.00 and
those subscribing also receive a mass of in-
formation whielh is sent out from time to
time. covering matters of interest to set
builders and Service Men.
HAMMARLUND MFG.
L.

co,

A. Tayaranruxn.

INC,

Name \Vlthhcld

NF manufacturer’s service department
O writes as follows, in reply to our quo-
tation of a paragraph in the letter of a
Service Man who had commented on their
courtesy:

“I'lhe peint we are driving at is that, if

dis- |
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ILLINOIS AVENUE

Overlooking Boardwalk and Ocean

“A Hotel Distinctively
Different”

JUST COMPLETED IN

AtlanticCity

Unexcelled Colonial
Hospitality

Now Ready for YOU

From $4.00 daily
Europcan Plan

From $7.00 daily

American Plan

Ferter & Howrnincer, INc,
Eugene C. Fetter
Managing Director

M&mvuuwmsmmwww

Y %S

AR AR A2 A0 8 dad il dd g s

EMBASSY

BROADWAY AT 70™ST.
NEW YORK

400 IARGE LIGHT RMS

ALL WITH BATH

$250 A DAY FOR ONE PERSON
$350A DAYAND UP FORTWO

Special Rutes for Permanent
Guests

FINE RESTAURANT
REASONABLE PRICES

Club Breakfast, 30¢ to 50¢
Luncheon, 75¢
Table d'Hote Dinner, $1.00

EDAMUND P. MOLONY
Manager

If vou are a service man, profes-
sional or radiotrician, vou should
receive Rapio-Crartr each month.
Turn to page 603 of this issue and
read the special offer to those who
are actively engaged in radio.
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The Big 3

always n the SPOTLIGHT
of Scientific FFiction

A Scientific Education While Read-
ing the Most Marvelous Fiction

Once you have read your first magazine of
scientific fiction, you will never let a month pass
without making every effort to read the next
issue. Hours of pleasant pastime are well spent
in reading stories that you like—stories that are
entertaining and educational as well. 1In the
Science Fiction Group you will read stories of the
H. G. Wells, Jules Verne and Arthur B. Reeve
type with a techni-scientific background.

Scie(r)lﬁe DER

Stories

SCIENCE WONDER STORIES exploits the
present and the future by giving you the most
marvelous stories—interplanetarlan trips, space-
flyers, talking to Mars, death rays, gravity- ~nulli-
fiers, transmutation of clements, trips to other
worlds, are some of the subjects treated.

AIX WONDER STORIES presents solely flying
stories of the future, strictly along scientific-
mechanic-technical lines, interspersed with ex-
ploration and achievement

THEY ARE ALL DRAMATIZED MECHANICS
OF THE AIR.

In addition to this, AIR WONDER STORIES
publishes interplanetarian stories by which you
visit strange worlds and strange races and find
strange adventures.

NOW—for the first time, advanced thought on
scientific crime detection is published in a pro-
fusely illustrated monthly magazine. SCIEN-
TIFIC DETECTIVE MONTHLY is truly the
most amazing publication ever issued. 100 pages
—every one chock full of gripping revelations and
stirring situations —all based on newly discov-
ered scientific facts.

25¢c ¢

THE NEXT8 MONTHS
ANY ONE MAGAZINE $1.00

The On All Newsstands

STELLAR PUBLISHING CORP,,
98 Park Place, New York, N. Y.

Enclosed fnd $......
my subscription to

SCIENTIFIC DETECTIVE MOXNTHLY
{1 SCIENCE WONDER STORIES
AIR WONDER STORIES

, for which enter

for eight months. Check which you prefer.
(Canada and foreign $1.25.)

Name ...... TR TR IN P RRETRIA SRR ST * 4 551
Address

(014 ZNP———— P o i State...........

RADIO-CRAFT

vou were to publish the fourth paragraph
of vour reader's letter, which reads as fol-
lows: *In reply 1 received a very nice letter
from their Service Departinent, together
with blueprint and book of instructions, and
discount offer for any parts needed, we
probably would be swamped with requests
fromr all over the eountry for free informa-
tion. and it would cause us considerable
trouble in ecorrvecting the inpression that
the public reecived. We (lpplecinte vour
ofter to publish the letter praising our co-
operition. and ask that you correct this
one part.”

Pentode Service Problem

(Continued from page 579)

at high amplitudes. However, in soine cases
(and we leave it to the Serviee Man’s good
Jjudgment) the alteralion may be justified.

The procedure is obvious. When neces-
sary, transfer the power ontput connections
to the plate circuit of the first andio tnbe
(the pentode). In the majority of instances,
a five-prong socket will he fonnd already
provided in this stage. The required changes
should be made to provide the correct “B”
and “C™ potentials: generally by bhridging
over the plate supply to the old power tube,
and replacing the orviginal biasing resistor
with a one-watl, 800-ohim component.

The pentode should be coupled to the
speaker by a transformer approximating
the characteristies already given.

Trouble shooting with the pentode will be
along the general lines of present praetice.
Check the filanent (or heater) and the “B”
and “C™ potentials. A good pentode should
be no more microphonic than a good screen-
grid tuhe. However, some of the less per-
fect varicties may offend in this respect. In
the case of repeated complaints of short
life, suspect a filament or heater voltage in
excess of normal. A low plate current with
norinal voltages and a high sereen-grid cur-
rent (showing proper emission) indicates a
broken conneetion inside the tube hetween
the case of repeated complaints of short

When the pentode is finally available for
genera! use, the writer will he most inter-
ested to learn from readers of Ranio-Crarr
their experiences with this new tube.

NEW STEPS IN TELEVISION

LELEVISION signals were sent on Feh-

ruary 18 from Schenectady, New York,
to Sydney, Australia, and back again. on
short waves; and they completed their
20,000-mile round trip badly distigured, but
at times recognizable. 'The image was a
black rectangle on a white background.
transmitted by W2XAF and rebroadeast
by VK2ME; it was reproduced in the Gen-
eral lilectrie receiving laboratory.

The eflfeet of atmospheric conditions and
many reflections is deseribed by Dr. E. F.
W. Alexanderson, who directed the test:
“as though an image seen in one pail of
rippled water had heen reflected in another
pail of rippled water. Many times during
a five-minute period the lines of the rec-
tangle were distinct enough for the ob-
servers to distinguish the picture.”

At the same time. a {wo-way conversa-
tion between the stations was recorded on
film for future reproduction and transmis-
s10n.

|
|
|

|
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Radio Inspectors
$2000 to 34000
a Year

Radia Reps
Mechanies
£1800 %0 111 0

a Year?

SUCCESS
IN RADIO

Depends upon
Training

«..You Get that training
with RCA Institutes Inc.

EGARDLESS of who you are. .. how old you are

. where you live or what you do . .. You, too,

can mnke a success in tadio because RCA Institutes

trains you for suceess. This is the on/y school backed

by the Radio Corporation of America ... the fore-
most radio organization in the world mdayl

serious shortage of Trained Men
Exists Right Now?”

**Thousands of men areneeded. Broadcastingstations,
manufacturing plants, retail and wholesale dealers,
as well na ships at sea and planes in the air are now
waiting for men like you ... men who have the will
as well as the knowledwe to make good. They know
that the kraduate of RCA Institutes has the knowl-
edge and ability to hold a good pesition in radio.

Remarkable Qutlay of Apparatus
included with this famous Laboratory
Training Course

You learn radio by actual experience with the fa-
moue RCA Institutes outlay of apparatus . .. A com-
plete assortment of parts assembled for your help and
instruction by RCA experts. See for yourself how
easy it is to aolve every radio pmb]em such as repair-
ing and servicing tine sets. Here is the training that
youcannotduplicate eleewhere, at any price. Students
learn by actual experience. under the direction of
RCA, the world-wide organization that made Radio
what it is today.

RCA Graduates Find It Easy to Fill
Good Radie Jobs

For more than 20 years, there has been a radio joh for
practically every graduate who wished one. RU.\
Institutes students are actually trained for siccccsg
in radio . . , That is the only purpose of this eraani-
zafion and that is why students make such rapid
progress in Radio. Every student receives an agree-
ment signed by the president of this school assuring
ebsolute satisfaction upon completion of the course
.. . or money refunded.

RCA
INSTITUTES
INC.

Formerly Radio Institule of America

lSPoNSDl(D lYl

RO

RCA INSTITUTES, Inc.

S.R.A.-5, 75 Varlek Street. New York.
Gentlemen: Please send me your FREE 40-
page book which jllustrates the brilliant

opportunities in Radio and describes your
luboratory -method of instruction st home!

Name______
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Over the Mountains

from LosAngel es
e 55914"”
SO e

S Gallons s GAS T |

Think of ftt  FIVE HUNDRED FIITY-NINE MILES over
rouyh mountainous country burning only FLLI:VEN GAI.LONS
OF GASULINE. Imaygine more than FIFTY MILIS TO THE

GALLON. That is what the WHIRLWIND CARBURETING
DEVICE does for D. R. Gilhert, enough of a saving on iust
one trip to more than pay the cost of the Whirlwind.

THEWHIRLWIND SAVES MOTORISTS
MiLions OF Dotiars YEARLY

‘Whirlwind users, reporting the results of their tests. are amazed at
the results they are geting. Leners keep streantiny? into the office
telling of mileages all the way fram 22 to 59 miles en a yallon, re-
sulting in a savinw of from 25% to 50% in gas Dills alonc.

Mark A. Fstes writes, “I was makiny 17 1niles to the gallon on my
Pontlac Coupe. Today, with the Whirlwind, I am making 35 5-10
miics to the gallon.™”
P, P. Goerzen writes: *34-6-10 miles with the Whirlwind., or a gain
of 2t niiles to the gallon.™

R. J. Tulpr “The Whirlwind increased the mileare on our Ford
truck irown 12 to 26 miles to wallon and 25% in speed.”

Car owncers all over the world are saving money every day with
the Whirlwind. besides having hetter operatini motors. Think what
this mcans on your own car. [Figure up yoursavings—enouxhfora
radio—a hank account—added pleasures. Why let the Oit Com.
panies profit by your waste? Find out about this amazing little
device that will Pay lor itself every few neeks,

F1TS ALL CARS
In just a few minutes the Whirlwind can be installed on any make
of car, triick or tractor, §1's actually less work than changing your
oil, or putting water in your battery. No drilling, tapping or
changes of any kind necessary, Itis guaranteel 1o work perfectly
on any make of car, truck or tractor, large or &mail, new medel of
old model. The mere vou drive the more you will save,
SALESMEN AND DISTRIBUTORS WANTED
FREE SAMPLE AND $100.00 A WEEK OFFER
Whirlwind men are making big profits supplyine this fast selling
device thiat car owners cannot aford ta be without. Guod territory
is stillopen. Free sample offer and full particulars semt on re-
quest.  Just check the coupon,
GUARANTEE
o mnltur what kind of a car you hase--no mntter how bl;f n gnn pater

L iAo birlwitnl will save you money. We abuoluteiy xuarantee
that the Wh riwing will moTe than Asve its cost in gasuline alone within
thirty daye, or the trial will cost you nothing. We invite you to teet it
AL our risk and cXpende, Yuu are Lo be the sole Julge

SEENBEAENFREE TRIALCOUPONINEEEEED
Whirlwind Mfd. Co.,
999—246-A Third St.. Milwaukee, Wis,
Gentlemen You may send wme full partirulars
Whirlwind Carbureting device and free trial offer.
does not obligate me In any way whatever.

NAME
AINRESS
CITY
COUNTY....
Check here if you
man poesition,

L Check here if
salesman position.

of vour
This

KT,
nre mleresled m Iull or nnrt time sales-

you are interested in full or part time

UNIVERSAL

NEUTRALIZING and
ALIGNMENT KIT

FOR SERVICE MEN

Hundreds of radio Service Men
have already added the No. 10
Universal Neutralizing and
Alignment Kit to their servicing
equipment. Neutralizing, bal-
ancing and condenser alignment
of standard manufactured sets
are made easier, accurate and
more Quickly.

Made of highest grade in-
sulating material with nickel-
plated metal nibs — ready for

long use. Easily clipped into
the pocket as a fountain pen in
a single unit—smaller tool fits
into the larger. Quadrupte tools
make it useful for (1) Amrad,
Bosch, Crosley, Earl, Fada,
Freed, Freed-Eisemann, Majestic,
Philco, Sparton, Stromberg-Carl-
son: {(2) Zenith: (3) Bruns-
wick. Garod. Radiola and Victor;
{4) Magnetic end for picking
up and placing small parts.

Indispensable to Service Men
and guaranteed for the sets men-
tioned above. ORDER YOUR
Patent KIT TODAY. Sent anywhere in
Applied the U. S. upon receipt of $2.00

For —postage prepaid.

SERVICEMENS SUPPLY CO.
55 DEAN STREET BROOKLYN, N. Y.

D
-$2.00

RADIO-CRAFT

Radio-Craft Kinks

HOME-MADE BATTERY CABLE

Bv M. W, Johnson

OST battery sets employ for the bat-

tery leads a cable, one end of which
is soldered to the receiver. This arrange-
ment therefore presents several disadvan-
Litgres.

For one thing, it is not convenient to
move the set to a position beyond the limit
of the cable's slack, without first removing
all the batlery connections. Also, it is in-
convenient to make tests on the receiver
without the battery potentials, unless it is
desired to renove hattery conneetions.

o T
UY-TUBE 5 = S~ UY-TUBE BASE
socmz‘r-‘1 N b N
BaSSL REAL
A
590'?7/ S@-C 43

Fig. 1
The sct builder who is tworking over an old
battery set can use the counecting wmethod
shown to provide 5-deed cable wihich will
facilitate connccting and disconnecting.

Electric sets and the more expensive bat-
tery scts overcome this situation by arrang-
ing the current-supply cable to plug intn
a receptacle on the receiver.

This idea may be applied to any recciver
requiring not maore than five leads in
single cable, as shown by Fig. 1. A 5-prong
UY socket is mounted on the rear of the
set cabinet, the cable ends are soldered to
the prongs of the old tulw-hase. T'he cable
may be held in place with sealing  wix
poured inte the eox-hase. I desired, an-
other plug and socket may be “rigged up”
for the oppesite end of the cable.

A KINK FOR THE CAREFUL
SET-TESTER

By Alvin Porter

LOW AND HIGH
VOLTAGES

INSULATING

HANDLE ) SOLDERED

PAINTED., UNPAINTEQ
RED™ J
Fig. 2
The tester shown heve will make the routine

shorter for the Service Man; but it is not te

be rccommended for the absent-minded; as an

application of the wrong point is hard on the
metery

HE tester who is careful in his work

will find no difficulty in using the douhle-
prod unit for circuit testing that is illus-
trated in Fig. 2.
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RADIO

OISES

vanlsh the moment You install a
TOLE FILTRRETTE! Over 61t
different models for every type
of interference. Your radle or
eleetrieal dealer can tell you
whielh  model  you need. Or
welta us a personal letler, tell-
ing In detall all you can about
the nolse or interfering ap-
paratus, and you will receive
a Dersenal reply

o
e

r“’_‘ e
RADIO NOISES
AND THEIR

CURE

PRICE TWENTY FivE CENTS

TOBE Filterette Junior
Price $3.50

Filterettes are sold by
all llve dealers It
your dealer has not yet

| RIOcHed lneini. he can
ohtaln them from any 64 pages.  Crammed full of
Westinghouse.  General photogranhe. (dlagrams and ple-
Eleciric  or  Graybar  tures showink how the hoises
Jjobber. start and how to stop each tyne
of  imerference. Twengy-five
cents. postpald. You'll need

Very First Day/,

this book neur your radio set.

TOBE DEUTSCHMANN CORP.

Filterette Division
CanTonN, Mass.

Pioneer and Leader in Eliminating Radio Interference
of Every Description

START to PLAY

Pleasant,
Easy
Lessons
Show Yeou
How!

A lifetime of rich, wholesome fun. 5 days’

free trial in your own home. A year to pay.
HE whole world seems different when you learn to
play amd now ¥ou ecan play the most speclacular of
instruments-——the Deagan Xylorlmba. No long walt-
w No finger or lip exerclse. No tiresome Practice.
=tart lo play very first day even I vyou can't read a
note of musie rlght now, Soon you'll be the "“hit™ of
every party. Maybe, itke (1he Musical MHallmans (Read-
ing. Pa.) you'll make $60 a week s[ulare [lllmel.)
e . tells all about the free
OUI‘ Blg F' ce I;OOk trial _offer, the easy
lessong, the wenderful pa¥ment plan.  No cost or obliga-
tion—send In counon toc ny
C. Deagan, Ine., Deut
1770 Berteau Ave., Chicado.
Nend me. without abligation,
offer and easy-payment pian of

1938.

full details of Free Trial
the Deagan Xylorlmba.

Name
Address

EI_IE(TRI FY YOUR
RADIO FOR ONL "(68—5

‘Why discard yourpresent good set when you CAMALEVE
can electrify it for only $6.85, and banish the annoyance and
expense of buying new "B’ batteries?

»0ver 100,000Townsend

i “B“Power Units In Use
Hooked up in a few minutes. Use
same tubes—no changes. You'li be
amezed at the improvement in re-
ception and distance getting. Send
name and addreas today for full
details, proof and Free Trial Offer.
TOWNSEHD LABORATORIES
723 Townsend Street Chicago, Ellinois
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A Special
Courtesy to

Radiotricians
Professionals
Engineers
Mechanics
Consultants
Designers
Service Men
Contractors
Manufacturers

I Dealers

IN ORDER to make it
possible for all Radio Tech-

nicians to read RADIO-
CRAFT regularly, cach
month, we have put into

effect a special subscription
price.

The regular price of
RADIO-CRAFT is $250
per year (12 issues). The
newsstand rate is 25 cents a
copy.

Any radio professional,
sending in a subscription on
his letterhead, showing that
he is engaged in some ca-
pacity in radio work will
receive as a special courtesy

EIGHT ISSUES OF

I@diﬂ;@ﬂff\

Professional-Serviceman Radiotrictan
FOR ONE DOLLAR

Just pin a dollar bill to
the coupon below and for-
ward it with your letterhead
or' business card.

CLIP COUPON—NOW'!

RADIO-CRAFT, l
RC-5, 98 Park Place, |
New York, N. Y. I
I
I

|

|

| Enclosed find $1.00 for which pleasc enter

| my subscription to RADIO-CRAFT for next
ight months.

| cigh!

|

|

|
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In testing the voltages of clectric sets, two
test points, usually, are needed for lesting
“B” and “C” voltages, or any other cireuit
voltages requiring extremes of meter
reading.

‘I'he writer uses only one prod; Imt it is
“duplexed” in the manner shown. .\ wire
from the high-voltage binding post of the
meter is connected to one prod; while the
low-reading side of the meter has its lead
connected to the other prod, which is in the
samie handle,  The negative side of the
meter is connected to the set through a
flexible lead and a clip, the latter conneeting
to the negative terminal of the set.

The prods may he driven into the wooden
handle, and the flexible leads soldered to
them, or the unit may be made in any other
convenient manner.

BROADCASTING MIRTH

NOTHER use for a public-address sys-

tem is found by a theatre on Broadway,
New York, which advertises a comedy by
broadeasting the langhter of the audience
through a speaker on the front of the build-
ing.

Letters from Short-
Wave Listeners

HE GETS ’EM ALLI

Editor, Rap10-CRAFT:

I have come to believe that there is no such
thing as *skip-distance,” except in the first few
miles. As a bLeginner in short-waves. I used to
believe in it; but now that I know low to tune
in, I have no faith in it at all. When I learn
that a station is being heard in the U, S. at a
certain time and try on the exact wave, I nearly
always run into it after a few trials, Results
others are having prove my theory. Reception
depends on the operator, his knowledge of what
to tune for, and his ability te bring the set up to
the point below regeneration,

CM2MRK, Havana, on 32.6 meters, is heard on
Sunday near 6 p. m.  G2IV (the Majestic) is
heard at night near 65 mcters and in the morn.
ings near 18, talking to WOO and G2AA (Lon-
don) on a telephone circuit; I heard them also
say they were on 24 and 35 meters. Barranquilla,
Columbia, on 51.7 meters was overheard saying
that they have Dbut 7% watts and are on the air
every night from 8:30 to 10:30 (E.S.T.). HKT,
Ilogota, is on almost every night from 9 tll 11,
just under KDKA. TIRB has moved down till
they are almost on the wave of W3XAU: they
expect to have a 1000.watt transmitter on the air
April 1. VRY amnounces a proposed clhange to
between 46 and 48 mcters, to overcome code in-
terference,  They will also add power. HS2PJ,
Bangkok, Siam, is back on 29.5 meters; this is the
station which was taken for ARI, llongkong.
VESADP, Drummondville, was on 46.7 meters test-
ing, and will he on 33 meters soon. Up to the
present timne, my log shows 87 stations lheard on
voice out of our own country, including telephone
stations and the ships.

The call letters of the French phones, aften re-
ferred to as FW3, ete, are as follows: FTD
15.12 meters: FRO and FRE, 1545; FTM
15.55; FTO, FTE 16.44; TN 24.46; 1°Q0, IF'QE
24.67; TFTL 30.15; FTF 3861. °The letters E
and O in pairs indicate bcams to the cast and the
west,  (Owest, in French).

Fans wishing sample copics of the Short-Wave
Club’s bulletin may obtain same by sending me
a dime.

Artuur J. GREEN
Box 713, Klondyke, Ohio.

(Mr. Green. whose duties as president of the
International Short-Wave Cluh have evidently heen
keeping him increasingly busy, is endeavoring be-
tween other activitics to prepare for Rapio-Crarr
an article of practical instruction on short.-wave
broadeast rcception for the fan.  While he him-
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CleWorld's

Premier

- Custorm-Budlt RAD1O

COMPLETE
; FACTORY
WIRED
AND
TESTED
UNITS

Band-Filter Tuning :
Screen-Grid Amplitier

Six Tuned Circuits
Worid-Wide Range

O radio produced in

mass can even ap-

proximate the skilled
perfection of the new Cus-
tom-Built “HiQ-30." Here
is the newest, most efficient
model by Hammarlund —
the climax of five years of
uncqualled custom design-
ing and famed throughout
the world for power, sclec-
tivity and tone. A great
opportunity for custom-set

builders. Choice of mag-
nificent cabincts and
‘ speakers, A.C,, D.C. and

Battery Models. List,

$139.50 to $1,175 com-

f plete, less tubes, o
|
@“*" \°§f
] "d\‘\\&
{ Qo S
Mail L TIRTN 4
| Coupon for W :.:$ *‘; e T e
e \BBY, T
“HiQ-30" pEES
Manual / Q—“.‘;?‘g o 4©
5 i .

Send now for thls
new frae radio catalog
which saves you many dollars on
radioc outfits. Kits, parts, tubes and accessories! Also
TIME CONVERSION CHART FREE. Tells you in-
stantly what time it is in any part of the worldl
Given free if your {;gucsl 'for catalog reaches us
15 month.

PO CEATIRT R DRIBR A

{ 202 JACKSON ST.. CHICAGO,

ILL.

Genuwine PILOT Products’

. —Every Deaf Person Knows That,
% [ make mysell hear, after being deaf for 25 | L=
ar

3 with thege Aitificial E
Orums. | wear them da
and night. They step hea

# noises ond ringing ears. They

aro perfectly comfortable, No [

ono secs them, Write me and
will tell you n true atory, g
ow | Rot deal and how [ make

you bear. Address

74 Bofrmao Bldg..

Medicated Ear Drum
GEO.P.WAY.Artificial EarDrymCo.(Inc,)
Leetrott, Mich,
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PATENTS

Protect Your Ideas

Write for Instructions,

free on request « - or

send drawing or model

for preliminary exami-

nation of Patent Office |
records

Promptness Assured with
Best Results

Carl Miller
PATENT ATTORNEY |

Former Member Erxamining Corps,
U. 5. Patent Office
265 McGILL Building, Washiugton, D, C.

PATENTS

TRADE-MARKS

BO_NOT LOSE YOUR RIGHTS
TO PATENT PROTECTION
Tefore disclosing vour invention to
anyone send for blank form “Evi-
pENCE ofF CoxcepTion” to be signed
and witnessed.
LANCASTER,
(Megisfered Patent Attorneys)

475 Ouray Bldg.. Washington, D. C.

Originators of forms Evidence of Conception™ I‘

TRADEMARRKS COPYRIGHTS
Jiefore showing Your idea to anyone, send for
new — “*Duplicating Invention Reeord” — you
keep a copy for evidence and send me a cony
for advice and exact_rost of Datent Promnt
I"ersonal Serviee.  Adviee and Rerord free on

Renueat.
JOHN J. LYNCH, Registered Palcent Attorney
41-F Park Row, International Building,
washington, D. C.

New York City
PATENTS Sl s sariin
ENT” and Ricord of
Invention Blank. Send model or sketeihr and deserip-
tion of your invention for our Free Opinion whether it
comes  within Patent Otfice Rules. RAPIO  and
FLFCTRIC AL Cases a Specialty.
AYMENT OF FEES IN INSTALLMENTS
VICTORJ EVANS&CO 923 9th, Washington, D. C

'AUTO RADIO

Desizned  specially  for operation in  awtomohiles,
motor boats and airplanes.  Compact. Tremendous
volume. Wonderiul tone. Single dial contril.  Will

ALLWINE & ROMMEL

Write for Free Guide Book.

fit any car. Fasily installed by anyone. Fully guir-
anteed. Be amoung the first to have an
auto radio. Price, ineluding jubes $39'50

CHAS. HOODWIN CO.
4240 Lincoln Ave. Dept. E-40  Chicago, 111

ivrite for Information about the NEIV

H-F-I. MASTERTONE
LABORATORY MADE RECEIVER
The Year's Outstanmding
Radio Achievement

HIGH FREQUENCY LABORATORIES
28 N, Sheldon St. Dept. 76 Chicage, 1.
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s2lf is favored by extraordinary location, we can
hardly believe that the skip-distance dees not mauni
fest itselfl in some cases at his location. Ohio.
however, seems especially favored in this regard.-
Lditer.)

NEW STATIONS TO THE SOUTH
Editor, Rapio-CrarT:

A new station is FRT, Tort de France, Martin:
ique, West Indies, on a wave of 48.25 meters
they were heard here about 11 p. m, Jan 23, with
about Ré signal. G2A\ of the Radio Communica-
tions Co.,, Lid.,, Slough, Eungland, can be heard
regularly about 10 or 11 p. m. with G2GN.

Scnor Cespedes of the famous NRII states that
a station at Barranquilla. Colombia, is working
nightly on different waves from 30 to 30 meters
one at Santiago de Cuba, onc at La Vega. Domini
can Republic. and onc at Cali, Colombia. This
may help to identify some of the gang of Spanish:
speaking stations on waves from 43 to 55 meters;
this place is hot with stuff about 7 or 8 p. m.

Cuaries J. Scuroeber.
Spangler St., Philadclphia, Penna.

We acknowledge numerous other reports of sta

tions leard, many of which -luplicate each other’s

3125 N.

facts. What presents difficulty is that hearers
catch different letters and estimate wavelengths
differently; it is then impossible to make no-

tation in the station list. Among those sending in
short-wave information are: John W. Campbell,
Francis \Walczak, George Harrold. Mander Barnett
(England), Robert Rogers (Canada), E. F. Ilenn-
Allan R. Lurich, Ralph Wymer, and George
A, Nitsche. The last reports 1.SN testing on Feb.
17 on 9.890 kc. at 11 a. m. This is obviously
Monte Grande, .\rgentlna

CO RRESI‘ONDENTS WANTED

LEditor, Rap10-CrasT:
I have shielded the detector componeats of my
Pilot “Wasp™ with parts taken from a Crosley

'Band-ox,” eliminating body capacity and in-
terference to a great extent. Have reccived 121
broadcasts and 51 short-wave stations. Have heard
an Australian on 55 mcters giving the c¢all 3AR.
I would appreciate and answer letters from any
short-wave fans, especially constrictors of this
set. Jonn Dere,
3rd & Walnut St.,
CT(‘I.“:"(J, Pl"l”lﬂ.

T have had a station on 90 meters giving the
call WI0XX and would appreciate further infor-
mation ahout this station. (This is one of mai
airplanes liecused 1o operate on this cave cxperi
mentally). 1 would like to correspond with other

short-wave fans, especially in foreign countries.
Bruce Grrew
13585 Caroline Ave.,
Ciinton, Iowa.
On Feb. 22. WOO was testing with G2RZ (the
Majestic) from 1 to 10 p. m.; the first on 75
meters and the other about 60. T would like to

hear from any other reader as to their reception.
as I did not get the Incation. I am using an Aero

converter. W. Goscw,
24 Peck St.,
New Haven, Conn.
I am going to Muild transmitter and wonld |
be glad te hear from ‘‘hams” about constructing

a good transmitting antenna; and from short-wave
fans about receiving conditions in their vicinities
Will he glad to give advice on the "“Wasp” @
“Super-Wasp” to inquirers, Frovp SweeT
92 North 5th St.,, Hudson, N.

me

Y.

Could wvou put in touch with an amatenr

within twenty-five miles? I would alse like one
or more cCorrespondents. EsrLe Sace
41 Birdsali, Naywich, N. Y.

A RECORD IN BROADCASTING
Between 207 and 260 broadcast stations of regu-
lar wavelengths, it is estimated by [{’orid Radic

relaved the opening speech of King Geocge at the |

international naval limitation conference. One long
wave station {Rughy) and six short-wave station
outside the United States, hesides the several short-
wave transmitters in this country, were linked
together hy wire circuits and radio relays to thi
unprecedented group of stations on all continents.

station on alout 80 meters. it is
announced, will relay the program of the 441
meter, 50-kw. hroadeast transmitter which was put
in operation a few weeks ago at Rome, Ttaly.

\ new 12-kw.
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/REFERENCE Book
and Mailing List Catalog

Gives counts and prices on over 8.000

PoLK’

different llnes of business. No matter
what your business, in this book you
will find the pumber of your prospec-
tive customers listed.

Yaluable information showlng how to
us¢ the malils to secure orders and in-
qulries for your products or services is

given.
Write for FREE Copy

R. L. POLK & CO.. Detroit, Mich.
Largest City_ Directory Publishers In  the
Vorld, Branches in IPrincipal Cities
Maillnﬂ' List Compilers—Bustness Statistics
I'roducers of Direct Mall Advertising

QuIT
TOBACGCO

No man or woman ean escapo
the harmful effects of tobacco.
Don’t try to banish unaided

the hold tobaceo has upon you.
Join the thousands of mveter-
ate tobaeco users that h
found it eaay toquit thhthemd of thaKeeleyTreatment.
TreatmentFor
TobaccoHabit
Successful For
Over 50 Years
Quickly banishes ul) eraving for tobaeco. Write today
for Free Book telling how toquickly Free yourself from
the tobacco habit and our Money Back Guarantee,
THE KEELEY INSTITUTE
Dopt. L-70¢ Dwight, lllinois
ATTE\JTION—Rad:o Servxre Men
Leading manufacturers often consult us for the names
of competent service men who are aetively enguged in
radio work.
We wunt every reader of RADIQO-CRAFT who is en-
raged as a service man to read page 585 of this issue.
You will find the few minutes reading this page weli
worth while.
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Radio-Craft’s Opportunity Column

O make this magazine of additional henefit to
Service Men, Kapto-Crart has instituted a new
feature, of which advantage may be taken. free
of charge, by any Scrvice Maun who has enrolied
himself in the NatioxaL List oF Rapio SekvICE

.\[F-:s (b;y' hlling out in full the blank which is
pr!ntcd in every issue of this magazine). We will
print short notices of the same nature as those

which follow; and will forward to the writer of
any of them the replies which may be addressed to
him (hy the number given) in care of Rap1o-Crarr,

We must reserve the right to condense all let-
ters into their most esseutial details; mnl we urge
all our correspondents who use this service to be
as concise, though thorough, as they would Le in
the composition of a paid advertisenrent which would
cost them several dollars.

Service Men secking employment should give,
at the beginning, the important details which an
emplover will tirst ask: and anyone offering em-

ployment to a Service Man shoull bLe equally
specific.

It is desirable that references be given in all
Jetters seeking employment, etc.—not for publica-
tion, but in order that Rap1o-CkaFT may verify
the statements made, if requested to do so, by

parties interested in replying to the advertisement.

Please give all infermation for publication on a
sheet of paper separate from the questionnaire,
which is hled by us. .\ge, vears experience, do-
mestc affairs, etc.; and do not forget to put your
name and address on each sheet.  We have several
requests lacking these important details, which we
caimet publish as vet. A period of at least one
month mst elapse between receipt of letters and
publication; as the forms of Ravio-Crarr close
several weeks ahead.

We canuot publish under this heading any ad-
vertising of a commercial narure—for the sale of
goods, or instruction, etc.; or for an employment
agency. We cannot publish offers of general scrv
icing for the pullic, or general representation of
a manufacturer in a district. For the former, local
advertising mediums are available, and as to the
latter, a manufacturer reyunesting such information

will be given it directly from the files of the
Namionar List oF lapro Service MEN.  An-
nouncements sceking or offering regular employ-

ment, however, will be accepted under the condi-
tions stated above.

The writers of any of these requests may be
addressed as Opportunity No. ... (numbher
given below). in care of Rapio-Crarr, 98 Park
I"lace, New York City.

(Opportunity 32) Inquiry for a Service Man
by a music store in a New [ersey suburb of New
York City. Must he well qualified.

(Opportunity 33) N. R. . graduate, high-school
education, desires position in factory or broadeast
station with opportunity to work up.  (lowa.)

(Opportunity 34) Service Man. C. E. W. gradu-
ate. eight years' experience, desires position with
manufacturer with opportunity to specialize.  Will
go anywhere. Age 24, Married. {Washington,
. C)

(Opportunity 35) Physicist, at present super-
intendent of schools, with fourteen years’ experience
in radio, six in servicing. bachelor's degree and
post-graduate credits in radio and andio work from
Iowa U., desires to obtain lahoratory conuection or
position teaching radio and kindred subjects. (lowa.)

(Opportunity 36) Service Man, experienced, with
a following, desires laboratery position. R. C. A.
Inst. graduate. engineering student, Junior I. Rk, E.
(Brooklyn, N. Y.)

(Opportunity 37)  Service Man, nine years' ex-

perience, short-wave amateur, former railroad me-
chanie (15 years) iesires to make change. Inter:
ested in aviation radie. \ill go anywhere. Mar-
ried. (North Carolina.)

(Opportunity 38) Service Man, six years’ radio
experience, specialist in short waves, Asso. 1. T. A,
desires position with manufacturer. (Ontario.)

(Opportunity 39) Service Man, owns business,
wishes to make connection with jobber or manu-
facturer. (Indiana.)

(Opportunity 40) Service Man, owns bhusiness,
desires connection with mannfacturer to learn line,
or in sound field. (Ohio.)

(Opportunity 41) Llectrical Engineer, employed
by telephone company, eight vears’ radio experience,
desires position as sales and Service Man. (Tn-
diana.)

(Opportunity 42)  Serviee bMan, own
ployed store chain, seeks change for
reasons. (New York City.)

(Opportunity 43) Service Man. two years' ex-
perience. three vears' office work, desires connec-
tion with distributor or manufacturer. Age 25.
(Maine.)

(Opportunity 44) Service Man, seven years’ ex-
perience radie, theatre and public-address svstems,
desires service and installation position with manu-

car, em-
personal

facturer sound equipment. N. R, I graduate,
(South DPakota.)

(Opportunity 45)  Naval Radio Man. seventeeu
vears' service, seeks shore position on discharge

this spring, as hroadcast or aviation operator, etc.
(Opportunity 46) Service Man, eight years' ex-
perience, desires permanent place with johher or
dealer, north or east Ilorida. Tlas own full equip-
ment. Age 24. Married. (Florida.)
(Opportunity 47) Service Man, in husiness as
electrician, Signal Corps (Dritish) and Service ex-
perience in New York City amd elsewhere, desires
position in any electrical field; preference for
sound. Age 27. Single. (Pennsylvania.}
(Opportunity 48) Electrician, twelve years’ ex-
perience, nine a3 chief, desires position with manu-
facturer, or electrical and radio maiutenance. such
as hotel. Will go anvwhere east of Mlississippi.
Opportunity for advancement more important than
salary to hegin. (Peunsylvania.)
(Opporinnity 49)  Service Man. radio factery,
film developmeunt, phonograph aund speaker labora-
tory experience; head of service department large

store: desires place with manufacturer affording
opportunity for study of line and advancement.
Will go anywhere. Age 23. American. (Suburb

of New York City.)

(Opportunity 50) Radie Man, negro, seven vears’
experience. two college engineering. will consider
position of any kind with electrical firm. Age 210
(Kansas.)

(Opportunity 51)  Service Man, one ycar’s ¢x-
perience. one in telephone servicing. Goodl mechanic.
High-schoo! graduate, R. C. A. Inst. student, seeks
any position in radio or electrical work offering
advancement,  Age 19.  (lowa.)

(Opportunity 52)  Service Man, partner in firm:
Signal Corps service in Irance: Veterans' Durean
training; ten vears sulisequent radio experience;
two vears’ college. Has designed. built and oper-
ated hroadcast station, Would appreciate oppor-
tunity to “‘grow’ and learn more. Age 37. Mar-
ried: two children. (Seuth Carelina.)

{Opportunity 53)  Service Man, six vears’ ex-
perience coustruction and repair. five years' com-
mercial operating, one ycar broadeast station, de-
sires connect manufacturec or reliahle retailer,
Connecticut or New York. {(Conuecticut.)

Radio Craft’s [nformation Bureau

(Continued from page 590)

prairies. We are very free from interference
here, in the Northwestern portion of Canada. and
I think the following would be a suitable hook-
up: one stage of screen-grid R.F., an ‘.0.]!! _‘lc-
tector, and two stages of A.F. amplification.
Home-wound coils should be considered.

(A) The arrangement suggested is a 'stand-
bLy” with the constructoers who have [)cen follow-
ing the adaptation of the new equipment that
has appeared in the radio field. Appnr,:utly our
inquiring correspondent has not noticed  that
four-tube ecircuits of this sort have already ap.
pcared in the following issues of Radio-Craft:

Tuly, 1929, p. 16; August, 1929. p. 82; October,
1929, p. 174; December. 1929, p. 260. We wish
to call particutar attention to “The Moore.Daniels
Receiver.” a five-tuhe sct descrihed in detail
on page 56 of the August, 1929 issue.

The UN.201B tube is not generally available
to experimenters in the United States; the 201A
is the American standard.

Tor those who wish speeific instructions for
a receiver that will operate particularly under
the conditions outlined by Mr. Kenworthy, there
is given here a schematic circuit for a four-tuhe
set of exceptional sensitivity and fair selectivity;

1
|
|
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PRACTICAL PRACTTI%AL Raio

N {RCEIVING
RADIO" e 1yppg
AND g
MOVER " RepAIRING  Movsm
WOSTREL  MOYER  WOSTREL
WosTieL

1Now available
as a complete
library—

i Three books cover-
ing the entire field

of building, repair-
]
ing, and “trouble-li
shooting'’ oni
|
modern broadcast
'!/Dgx?ﬂniﬂn?hses | . e
sexd i |l receiving  sets.
illustrated . e

This Library serves allke the needs of the commerelal
radlo deater, installer and serviceman, and the amateur
who keeps abreast with the latest trend in radlo by
bulldinz his own sets.

RADIO CONSTRUCTION
LIBRARY

By JAMES A. MOYER

University Extension, Massachusetts
Department of Education

and JOHN F. WOSTREL

tnstructor in Radio Division of University Exten-
sion, Massachusetts Department of Education

HESE three heoks embody not only a thorough
home-stndy course, bul _a ready n.eans of referenco
for the experienced

Director of

ralliotriclan.  Step-by-step In-

formation is kiven on  wirtng, “‘trouble-shooting™

Installatlon and serviing to get the best tone wuallty.

d:-tanvu wnd selectivity in broadeast recention in all types
of »sets.

Practleni data is g&iven on radlo enuinment such as
antenna  systems, battery ellminators. loud speakers,
chargers. vacuum TlllJeS. ete., ete

A section 18 devoted to the identification of common
faults in reeelvers and Methods of making workmanlike
repairs.

The three hooks arc profusely lllustrated with under-

standable lagrams of hookups. conmections, lond speaker
units, fnstallation work uand antenna erection—as well as
numerous photographs, tables and eharts which elarify
the texi.

See this Library for 10 Days Free

No Money Down — Small Monthly
Payments
tt is your privilege to examine this Library for 10 days
without ¢ost. 1f they prove satisfactory. send an initial
payment of only $1.50 and $2.00 a month until $2.50 has
been paid. Otherwise return the books.

McGRAW-HILL
FREE EXAMINATION COUPON

McGRAW HILL BOOK COMPANY, 1NC., |
370 Seventh Avenue, New York. l
You may send me the Hadio Consiruction Library,
three volumes, for 10 cays’ frec examlnation. [ agree
to remit an Inftlal pavment of $1.010 at the end of
10 days and $2.00 a month unill the priece of $7.50 I
has been pald—or—1 will return the books.

Name

Jlome Address

Clty and State
I"osition

Nafie 0f COMNINY - giions-bamn gevrn b s o 1k.C. 5-30 l
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DON'T GUESS |

®

Radio satisfaction is based on 3
knowing and deing the right thing.
Don't guess at line voltage! You

anything from 85 to 140 volts,
That spells poor radio results—and
often costly replacements. But—

When you employ
the LINE BAL-§
LAST CLARO-
STAT, such as
the Type 2179 for
the Silver - Mar-
shall or the Ham-
marlund HiIQ
sets, you elimi-
nate line voltage
guesswork. Your
set works at the
correct, uniform,
safe input voltage
at all times.

Likewise, don't take a chance on
resistance values! It takes an ex-
perienced engineer with meters
and slide rule to determine correct
plate, grid, voltage divider, bleeder
amd other resistances. But when
vou employ—

CLAROSTAT variable resistors.
vou can instantly adjust resistance
values tor best results, with meters |
or mathematies. And when you
know the exact resistance values.
you can employ CLAROSTAT strip

or flexible resistors. !
Bmert: CLARQ STAT 2

for data regarding the com-
plete  line of CLAROSTAT
products.  Or if you prefer. ask your most
progressive dealer to ghow vou the CLARO-
STAT products and to explain their use,

Clarostat Mfg. Co.

Member R.M.A.

Specialists in Variable, Fixed and
Automatic Resistors

295 North Sixth St., Brooklyn, N. Y.

The Place to Prepare!
Study AIl the Phases of Radio

Work in One School

Commercial Radle  Radlo Service

Radio Broadcast Narlgallon

Radlo Mathematici Laboratory
Vitaphone-Movietone

Dormitory - Laboratory -
Workshop

LITERATURE ON REQUEST

COMMERCIAL
RADIO INSTITUTE

38 W, BIDDLE ST. BALTIMORE, MD. |
H

|
[
may eall it 110 volts, but it may be '

RADIO-CRAFT

and *loud-speaker volume” on miost stations.

The values of the parts are as follows: RI,
20-ohm “hum adjuster”; R2 is a suitable filament
ballast, or 6-ohm rheostat {(In the latter instance
a volimerer should be connected across the fila-
ment terminals of the screen-grid tube V1, to
indicate the maximum allowable potential of 3.3
volts); R3I is the usual grid leak, which may
have & value between 2 and 6 megs.: R4, a 2,00
to 5,000-0hm potentiometer, is the volume control
(if one is not available, a variable resistor of
this value may be used); C1, C2, 0.0005-mf.; C3,
00025-mf.; C4, C3. 0.25-mf; C6, 2 wmt.;, C7,
0.00025-mf.; C8, 2 mf.: C9, 4 mf, Cl10, 0.001-mf.;
C11, 0.004.;mf.; Chl and Ch2 are standard 80-mh
R.F. chokes; T1 and T2 are standard A.F. trans-
formers of any standard make; while T3 is an
ountput unit of any convenient design; V7 is a
battery-model screen-grid (tvpe '22) wube; V2 and
V3 are standard '01A, and V4 is the power tube
(of swhatever type is dictated by the available
“B” and "*C" supply).

The design of RFTI and RIFT2 is as follows:
L2 and L4, 58 turus of No. 22 insulated wire on
a 2%-in. tube of high insulating value {card-
hoard impregnated with paraffin, or painted with
shellac or collodion, to prevent eisture absorp-
tion will de.) DPrimaries L1 and L3 are wound
on 2-in, forms and placed at the filament ends
of the corresponding secondaries; L1 has ten
turns of wire center-tapped; 1.3 30 tnrus of wire.
tappecd at the 10th turn. The tickler coil LS
is 30 turns of wire wound on a rotahle form
1.in. in diameter and mounted at the grid cnd
of L3. The tap on L1 affords inercased selec-
tivity when desired; while the tap on L3 enables
a standard 0lA to be used as V1, or to increase
the selectivity when a "22 is used as V1

By placing Swl on contacts (a). (b) or (¢) a
flexible control of the audio output is obtained,
for choice of high-volume reproducers or head-
phones,

The correct grid bias for VI is obtained Dby
adjustment of the movable arm on RI1. Shielding
should be used as shown in the diagram: the
degree of shielding depends upon the parts used
and their placement, the proximity of bhroadcast
stations, and the ambition of the constructor.

SULPHATED BATTERIES

(Q.) In the July 1929 issue of Radio-Craft is
an article on page 3 entitled “Reclaiming Sul-
phated Storage Batteries.” My storage battery
was sulphated 1o quite an extent and took a long
time to charge. | ohtained the articles specified
and procecded as per instructions. After getting
the job completed, and leaving the bhattery on
charge for the periods specified, 1 cleaned it out,
rinsing it with several lots of water and charging
it with the last filling for about twelve hours,
I put in the new acid solution, which then had
a specific gravity of 1300. After letting it stand
several hours, the specific gravity dropped quite
Jlow; then, after putting the hattery on charge for
several hours, it scemed to rise quite rapidly teo
1200, but nearly a week's steady charge has failed
to raise it much over 1225. What is the matter
and how can 1 remedy it?

When I looked in the hattery, hefore I started
putting in the new acid solution. the sulphate
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(Fig. Q608) The schematic cirenit of the Bud
Antenna.  Ilns provides o receiver wath o
capacity-coupled picknp, connected as shown.

secmed to have disappeared; but. upon inspect-
ing it today, 1 notice quite a lot more formed;
also some down in between the plates, which
scems to have never been removed. 1 am anxious
to get it fully charged. as the radio set does not
work up to par with the battery in the condition
that it now is. Do you think I should have left
the battery on charge longer when cousidering
the charging rate?

(A) The author of the article in question
states that there is no reason why the battery
in question should remain sulphated, after ve-
ceiving the treatment described in his article,
Sometimes, however, with a large battery con-
tainer, enough acid may remain so that it will
not be completely neutralized by the alkali used
to clean it before desulphation. In this case,
a second treatment with the alkali should be
given; then charge the hattery as described. The
complete elimination of the sulphate from the
plates should Dbe indicated by the voltmeter's
registering the ability of the battery to stand a
full charge.

Then the cleansing operation should commence,
and be carried out thoroughly. Afier this, the
usual sulphuric aeid solution is poured into the
cells, and the charging coutinued until the bat-
tery is fully charged. lts ahility to retain its
charge is the best indication of its condition,
and this is largely due to the skill with which
it has been handled. The size of the containing
cells and the active metal surface of the plates
govern the hest specitic gravity for the solution
te be used.

Qur correspondent is recommended to disregard
the hydrometer test, for the present; charge the
battery at a greater rate—say three amperes—
and, when cach cell shows 2.5 volts while charg-
ing. remove the lattery. Discharge it slowly—
that is, through a suitable load. equivalent to
a radio recciver. Wheu the voltage drops to
1.5 per cell, recharge it without lesing any time;
so that it will Lave no opportunity to sulphate.
Repeat this until the battery is as nearly nor-
mal, to all indications, as may he judged from
its working condition. Then, when it is fully
charged, if it gives an incorrect hydrometric
reading, pour out all the acid electrolyte and
refill with a standard acid selution. It will e
best to watch the voltage indicator till the battery
begins to work normally.

Short-Wave Stations of the World

(Continucd from page 576)

Rllo-
Meters eyeles
250 3,256—WOXL, Chicago, 11

m.if; 3.146 wc&( Detrolt, Mich. (Police Dept.)

95.48-97.71  1.112-3.070 Aircraft.
0603 3.021— Deal. N. 1.
3.08% ~WI0XZ, Airplane Television.
3.0i6—w9XL, Chlcago. 111
3.080—. ...Mntala, Sweden. 11:30  a.m.-noon, i-
0 D.m.
101.7 to 105.3 meter: 2950 ke Television.
—W3IXK. Strings. Md.. R to 9 pm.
except  Hunday. WPY, \Il\mml q.-
W2ZXR, New York. N, Ww3XL, Round
Lirook. N. 0.

1n4.4 2,870--6WF, Dertli. Australla.
105.3 to 1091 meters——2.750 10 2.850 ke Television.
—WZXBA. Newark, X, 3. Tues. and Fri
12 tn a.m. ;—W2XCL. Brooklyn. N. Y.
WBXAU Prittshurith, a.: IXB,
Somneruilte. Masa —~-W7XAD, 1'ortla ml re. ;

-WIOX AP, (hivagn. It
—W2XCR, .ersex Clly, N. J 8:15 and

9 pm
109.1 to 113.1 meters——2.650 to 2750 ke
wWI9XR. Chicago., 11

Television—

1102 2,722—Ajreraft.
1242  2.4l6—Reattle, Wash.. Pollce and Fire Depts
125.1 2.398—w9XL, Chlcage, TIL,—W2XCU, Ampere,

N,
128.0-120.0 —Aircraft,

Kilo-
Meters cyeles
putT 2.025—WI0XZ, Airplane Television.

136.4 t0 142.9 meters— 2,100 1o 2300 ke Television.
WEXAU, Plitshurgh. Fa ;—WIX8, Som-
erville, Mass. ; — W2XCw., Schenectady,
N, Y. i—WIXAU, Lnston. Mass.

112.9 to 150 mﬂen 2,000 to 2,100 ke
2XCL. Trooklyn. N. Y.. Mon., Wed.
IrI 9 tn 10 n.m —WIXAA, Chicago,
1L;—-W2X8S, New York. N, Y., frame

60 lines deen. T2 wide, 1.200 ..M. ;

Television.

WIXAE. Springfield. Mass, ;—-WEXAU,
Tittzhnrgll, 1P’a.: WGXAM. i0s  Angeles;
W2XBU, L.e'u-un N. Y.~ -W3IXAK,

Bound  Brook. T.:—W3XK, \V'Nlllll"
ton. D. C. Dall) exeopt  Sun. R 1o
pom -—WPY,  Allweod. N, J.; wIOXU
Alrplane.

149.9-171.8  2.000-1.715—Amateur Telephony.

175.2  1,712—WKDU. Cincinnatl, Ohip.  ("sllee Tiept.)
-WRBH, Cleveland. O.. (}'ollce Dent

1i8.1 1.684—WDKX, New York, N (Police Tept.)

186.6 1.608—w9XAL. Chicago. 11k (\\'\U\c} and  Air-

craft Television.

187.0 l.GﬂIf W2XCU. Wired Radin. Ampere. N.
—W2XCD. Del'orest Radlo Co.. Passale, N J.
8 10 p.m.

187.9 nas I(DT Detroit. Mlch. (Fire Dent.}

(Standard Telerision scanning, 48 lnes, 500 R.T.M.)
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The Most Complete Radio Book Service!

character
CHAFTL

““Elements of
Radio Com-
munication”’

The latest book by I'rof. Tohn
1L Morecroft, of the Lnrineer-
Ing  Department  of  Columbia
Universlty, and past president
of the Institute of Radile En-
Eincers. s s “Hlememts of
Radio Communleation.” We re-
gard this as the best elementary
book to inforin You authorfta-
tively on the teelinical phases
of radio in plain  language,
provided you have some founidla-
tion knowledte of radio. The
book ts a combiete course on
the clentents of radin. eontain-
ink murelr material never before

puhllshed, It has i phlges,
170 “iliustrations and a domplete
- Cloth  Lound, Onder  Cat.

By the same aulhor: “Irinciples of Radio
Communleation.””  secoml edbtion.  This book fs

for advanced students. [t is the standard of excel
Ience in its field. Cloth bound. Order Cat. MP.

“Radio Receiving Tubes”

The need for an up-to-date book on radio tubes that answers
ali the impoitant que:tions has been fllled by Jdanes A, Moyer,
Dirertor of Unlverslty Extenslon, Massachuselfs Department of
Eduration, and John F. Wostrel. jnstructor In radio engineering.
Divislon of niversity Extension. Massachuselts Departiuent of
Edueation. This book i3 1 complete (lseussion of tube nrln-
eintes. functlons and uses. The cssenilal princlples underiying
the oneration of vacuum tubes are El’plalnt(? in as nen-technleal
a manner as s couslstent with accuracy. The boak cover: the
construction, action, reaetivation testing and use of varuum tubes
as well as speelficatinns for vacuum tubes and applications for
distant eantrol of industrial processes and procision neasure-
ments. 297 pages, eloth bound.  Order Cat. MWT.

By the same author::

“Practieal Radio™ Including the testing of radio receiving
sets. 378 pages, 223 |ljustrations. Cloth bound. Order Cat.
Mwrn.

T'ractical Radlo Construetlon and Repairing.* 219 pages. a
companlon volume, new second cditlon. Order Cat. MAWIHC

(NoTE: The atondard Yook on fulres for advanced students
ia *“The Thermioic Vocuum Tube,” by londrik Ven der Bijl
Order Cat. vDB.)

RADIO WORLD, the first and only national radio weekly,
eighth year, publishes all the fatest circuits and news of radia,
Its technical presentations are highly autheritalive. Canstru
tion of ultra-sensitive and selective circuits is featured regu-
larly.  Subseribe for RADIO WORLD and follow fhe develop-
ments on pentodes, Loftin-White amplifiers. -band pass filters,
bre-tuners. Superheterodynes, sereen grid tubes, push.pull, ete.

olta i
tics over full useful voltage ranges for the 220, 201A.  112A. 171A, 22
SROIX. (page 151) eproduetion of Recordings. stafes coupling methods and shows eireuits for best connections.

Your Opportunity to Obtain Any of the Qut-
standing Voluumes from One Source

“AUDIO POWER AMPILIFIERS”
By J. L. Anderson, M. A., and Herman Bernard, LL.B.
The First and Only Book On This Important Subject

N radlo receivers. separate audio ampitfiers. talking mosies. public address systems and the like,

the power wapllfier” siands oul as of rredominating importance, (herefore a full and authentic

knowledge of ihese systetus {s Imperative to every teehnichan. “‘Audlo Tower Amplifiers” js tho
book that presents (his subject thoroughly. The aulhors are

J. K. Anderson, M.A,, “fermer instruetor in physics, Unlversity of \Wisconsin, former Western
Electrle encineer. and for the Jast three years techubeal editor ot “‘Radio World."

lNerman HBerhard, LL.B.. managlng editor of ' Rtadlo World.**

They have gathered together the tar-fiang branehes of thelr cliosen subjeet, treated themn judieioysly
and authoritatively, and produced a volume that will elear up the mysteries that have pernlesed nany,

The book begins with an elementary exposition of the Mstorical development and elrcuit constitut ion
of sudio ampllfiers and sources of powering them. From this simple start it uuickly proceeds to a
weli-consicered exposition of elreuit lzws, inciuding Ohm's laws and 5 irehhoft's laws. The determina-
tion of reslstranee salues to prochice remitired voltages is carefully expnumled, All tynes of power
ampliflers are 1:ed as examples: AC. DC, batlery operated and composite.  But the book treats of
AC li'ml\l'er amplifiers most generously, due to the superior mportance of such power amplifiers com-
mercially.

“Audle Tower Amplifiers” iz for those who know somethlng about radio. Tt is not for novlces.
But the engineers of manufacturers of radio recelvers. power ampilfiers. sound Installations |n theuatres,
Public address systems ancl phenorraph plekups wlll welcome this book. Engineers-even chief
enginears—of the liell Telephone Lahoratories, Radlo Corporatlon of Ameriea. Westinghouse Electrie
& Mig. Co., Western Fleetric. I'hotophone, Vitaphore and the ilke needn't he afrahd they won't learn
something from this littie look.

Dectails of Chapter Contents

CHADPTER 1. {page 1) General Prinetples, analyzes the four types of power am: lifiers, AC. DC,
battery-operated aml combosite, illustrates them in functlonul blocks and sehematfe diagrams, and
treats each braneh in eclear textual exposition.

CHALTER 11, (page 20} Clreuit Laws, expounds and applies Ohm's laws and their speeful form

known as KirehhofT's Laws,

CHAI'TER JI1. (page 35) Prineiples of Tectifieation, expounds the vacuum tube. both filament and

Easeous types, clectroiytie and contact rectifiers, and exhlains why amd how they werk. Full-wave and
hulf-wave rectification are treated. with eurtent  flosw and voltage derbvatlon analysis.  Regulation curves

for the 80 tube arg glven, Voltaze divislon, filtration and stabllizatlon are fuliy fNustrated and disserted.
CHAPTER IV, (paze 62} I*ractjeal Voltage Adjustments. gives the experimental use of the theorctieal

knowledge previously impatted. Determination of reslstance values is carefully revealed.
CHAPTEIL V. (page 72) Aletl
CHAI'TER V1. (page 90
the attainment of desired ele
CIIAPTER YIL  (page 98) Oscillation In Aulfo Amplifiers. deals with motorboating and oscillation at higher audio
frequencies, explainlng why it Is present, stating remedies and giving expresslons for pre-determination of regions
of {nstability. The trouble is deidnitely usslgned fo the !eedback throngh common ImPedance of ol reactors and B
supply. amd in some speelal Instaices ro the load's relationship fo the © bias ddotivation as well. The feedback Is shown
as negalive or positive and the results stated.

CHAPTEL )], {pago 118) Characterlsties of Tubes, tells how to run curves on tubes, how 1o bulid and how to use a
Facuum (ube volt-meter, ciseusses |am in lubes with AC on the filament or heaters amd presents families of eurves, plate
voltage-plate current. for 4. 220, 1A, R1ZA. 1714,

istics of «2p, DA, 140. 224, 2
table (11} of charaeteristles of lieetitior

wls of Obtaiul
I’rineiples of Iush-
el symimetry.

irid Blas. enumerztes. shows. and compares them.
I Amplitier. delines the push-pull relationship, with kess to

and 245, with load lines. Also. Dlate voltage-Dlate cyrrent eharacter=
224, M5, 2100 250, tull data on everything., There is a composhie

200A, 112A. 171A,

240

cxulator Tubes. and individual tables, givlng grid voitage. plate current
2, 240, 227, 245 and 224

CHAPTLER X. (page 161} l'awer Detectlon. explalns what it s, when It should be used, and how to use {t.
A rectifying detector, designed Ly one of the anthors. is expounded aiso

CilAPTER X1 (page 121} Iractieal 1'ower Amplitier, gives A eireults and shows the design of a sound
reDroduction system for theatres, A nage 1s devoted to power amplitier symbols.

CUAITER XII. {page 183) Measurements aml Testhng. discloses methods of qualitative and quantltative
analysis of power amplifier perfarmance. Qrder Catl. A'AM.

Two Other New Books by the Same Authors

*"he Superhieterodyne,” a wew volume. deals with the titeory apd practice of this receiver in a detaiied and
pertinent_manner. fully illusirnted. The rheoretival discussion prececds 1o a receiver embodying the theory
stated.  Fuli constructlonal data.  Order Cal. ARSI

“Foothold an Kkadie.” for the sheer novice, the only book Dubiished that is really for tho person who knows
nothing about radio. Fully wmierstandable by any one. Lreely illustrated. Order Cat. FOIt.

“Trouble Shooter’s Manual®’—¢“Mathematics of Radio™

The three hoolis by John F. Lider. [nstitute of Nadio Englncers, are ““Mathematies of Radio,’* *'Trouble
Shooter’s Manual,' and Treatlse on Testing Units lor Servlee Mew,'*

“Mathetatles of Radlo,’" i28 pages, 8% x 117, 119 illustrations. bridees the Eap between the novico
and the calleke Dhrofessof. It gives o theoret leal background so necessary for a proper understanding of radio
and audio elreuils and thedr servieing. levible cover. Qwder Cat. MOR. ,

The flrst camprehensive volume devoted excluslvely to the tople uppermost In every service man's mind is
“Troubic Shooter's Manual'’ just publi<hed. It Is not only a treatise for servlee men. telling them how to
overcome their most gerions broblems. i tully dlagramming the solutions. but it Is a course in how to beenme
a servlee man. It Bives all the <etallz of servieliy as they have never been given Lefore. Finding the right
tmode of attack. applying the remedy promptly amt obtalning the actual faetory-drawn diagrams of recelvers
always Nave heen @ Dix load on the servire man's chest. bt no more,

This book is worth humlreds of dollurs 1o any onic who shoots trouble In reecivers—whether they be factory-
ade, custom-built or home-male Yers, N - N
MORE TILAN 100 WIRING DIAGRAMS OF RECEIVERS MADE BY MONE THAN FORTY DIFFEREXNT

MAN EDb IN T

SET MANUFACTURERS ARE FURLISHED 1) BOo, INCLUDING OLD MODELS ANiy LATEST
MODELS!D RUA,  ATWATER  KENT, CROXLE MAIESTIC,  ZENITIL  STROMBEIG  CARLSON,

KOLNTER, FEDERAL, FADA, ETC, 240 pages. slze K% x 11%; 200 lustratlons. Imltation leather eover.
rder Cat. TRM,

N Treuttse on Testing Units for Servire Men.” is a $3-page. liberally Illustrated book on testing units and
tircults. Tells what equibment a service man should have and how lo use i most effectively and qulekly.
Itapidity of operation s one of the points S —r]
stressed throughout this ealnable book. as a T o s s e — (i o —— ———— —

serviee man's time is his ehief stock in trade. | Radio World, 145 West <5th Street, New York, N. Y.
Order Cat. TTV. 5

Other Books

ABC of Telvvlslon,”” by Raymend ¥Franeis
Yates, teils the whole story and glves «ala on
construction of a televislon receiver. 210 papes.
100 illusirations. Clothy bound. Order Cat. TEL..

(Just East of Broadway.—Plone BRYant 0558.)

Enclosed please find $,......... for wlich please
enter my subscription for RADIO WORLD for sperifiedl
perlod and zend free (postpaid) the ohe premium book
designated by ny erosz in sauare.

OREL $1.00 for B weeks (8 izsues)

U_"'l'lml Jtn‘dlo .\énnun]." by |(}.l I'l:J Sterling of ) ABSE $2.00 for 16 teeeks (16 i8sues) O TTU

- 8. Dept. of Commerce aml ltabt. K. [Lruse, =N 07 z (Y8 i

formerly technfeal ecditor of Q8T. Nearly 900 OFoR $3.00 for 6 monthe (26 "'f’"_)

pages 369 fllusiratlons. RBound in fexlble $4.00 for 34 weeks {31 issues

fabrikold, Orler Cat. MAN. £ MOR QRIWERG
“‘Drake’s Encyeiopedia.” new edition. 2 5.00 42 weekx (12 ixauea)

"Ill‘:(. welghs 3%(: s, pages, 1,023 1lius- Fs 1% A ¥ )

tratlons.  griler Cat. Iy 3 0
“Experhnental Itadle.” by 1. R. Ramcey. B §6.00 f"frgl“wf" (52 iseues) M

P 1I'rof. I'hysies. Indlana Unlverslty. 255 D;}.};A‘I 0 X Bl'“‘l\'

nages. 168 illustrations. Cloth cover.  Oreer 0O TEIL 0 RIS

Cat. REX.

“Fundamentals of Radie.”" by Ramsey 372
pages. 402 |llustratlons. Orcler Cat. IK1°M.

“Frineiples of Radio,”’ by Kelth Flenney.
» director, laboratory, Radio Drpadeast.
i1 pages. 305 illustratinns. QOrder cat. iU

""Radio Telegranhy and Telephony.”” by lu
dolnh 1. Dunean and Chatles E. Drew, of
Radho Institute of America. Order Cat. RTT.

$7.00 for K0 weekx {60 issuen
$1i.00 for R6 weeka (B8 srauca)
$12.00 for 2 pearn (103 dsaver)

£ DRA ORTT
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““The Superheteradyne,” by Tt. E. Larault, Address.nvs osaamms anan ENT— e
93 pages. 68 fllustrations; cloth cover. Order
Cat. REL. Clitok & ke sx .....State. .



Radio’sGreatestBargains!

listed hers are standard sets made by the greatest and best known radio set com-
Panies in America.

All of thess sets are battery sets (with the exception of the Freshman All-
|l-'.Ieclri'c A.C. Set); but this is only one reason why they are sold at such ridiculously
ow_Prites.

The other reason is that these sets are meostly demonstration and display models from
New York's largest radio and department stores.

We have been able to make connections with & number of houses in New York City, and
we secured these fine sets at remarkabie prices. DOue to these circumstances, we are enabled
to sell them to you at only a fraction of their original cost.

IMPORTANT!—SET BUILDERS. CONSTRUCTORS AND EXPERIMENTERS
TURN THESE SETS INTO BIG MONEY!
There are still many families and many houses not ¢Quipped with radio today. At the

STROMBERG-CARLSON 523 RECEIVER

T HESE are the greatest radio set bargains that have ever been ofiered. The radic sets

ONLY
$

495

This model of the fanous '*Treasure Chests”’ was one of the first to Introduce Ihe idea
of electrifieation. Four 201A tubes and one 200A were reconumended; all onerating voitages
to be supplied from an_external power unit operatlng from the light socket, surh as the
No. 403 Audio Power Unlt. (Of course, regular Latlerles may be used.) A beautifully-
grained stanting wood panel carrles the well-known phosphor hronze tuning and control
escutehieons. The banel controls Inelude a ‘'Long-Shoft Antenna’™ swiltch, and o Weston
0-7 voltmeter, Jack on Ilanel is for phonograph pick-up. Neutrodyne cireult is used.
Welght is 40 ibs. Cablnet is 26 In. long = 14 in. deep x 13 In. high. Its abpearance ls
unusually attractive. Makes a finc abDearance In any home. The chassls of this set Is
the same as the one used to complete the No. 524 Console Ihat lsted for $230.00. Circult
will accommodate eitiier a 112A or a 171A without uny changes In wirlng. List price

is $160.00. -
RADIOLA 20

ONLY
$

9.50

Two stages of tuned radio frequeney amplifleation, a vegenerative deteetor, and two
stages of A.F. ampliticatlon, uslng 4 type 199 tubes and a 120 for the last audlo stage. is
the arrungement of this receiver. A marvel for sensitlvity. Made by Radlo Corporation of
Anigrien. Like the hlg superheterodynes of the same make, drum «lals are used. Three
vurluble condensers are used and these are ganged, and adjusted by the left-hand or "‘station
selector’” dlal. The two ILF. stages are NEUTRALIZED. Two jacks are provided: a cholce
of one A.F. or two is ohtalnable. Two small biuck knobs on the lower right are controls
whieh vary the filament clreult resistance, and two slmiiar knohs at lewer left are confTols
for 3-plate baloneing condensers.  Cabinet is mahogany. The tube sockets are moulded In a
slngle stein of bakellte. This steib is supported on sponge rubber. A terminai strip i3
provided, to which i fastened one end of a 7-wire battery eable 5 ft. long. The clever con-
structor can adapt this ehassis to short-wave opetation by mounting sockets for pluk-in colls,
and by dolng a LIt of engineering with the variable condensers. Overall dimensions are:
19 x 16 x 11 inches high. 1t welshs 29 pounds. List price is $102.50.

FRESHMAN “MASTERPIECE” TYPE E

ONLY
$

1.95

This is a single-dlal recelver (what ecvcryone wants) aml, like the A.K. 35, 1t uses a
phosphor bronze “‘helt*’ to couple the three 19-plate brass varlable condensers. Hix tubes
are required for this set. Kasy to turn over at a big protit. Its overail dimensions are: 20

10 x 10 inehes high, und the slanting hanel measures 7 x 18 x 1/32 ineh. It Is of hrown
erackle-finlsh metal. Welght of set is 21 pounds. The eseuteheon In the wlildle of Ihe
panel has an opening through which the dial setting may be seen; a semi-elrcular rheostat
for volumne control Is adjusted by the small knob to be seen below the tuning knob. At the
extreme left is a little 13-plate condenser ronnected from £rid to Wianient of the first R.1,
tube, for obtnining distant statlen programs. The first R.F. Is untuned, while the second
and third are tuned: eireuit oscillation belug prevented by the use of grid suppressors,
This set 1s designed to be used with five t¥pe 201A's and a type 112 tube.  The eabinet is of
two-tone mahogany ieneer. witht a nlekeled, {uli-length plano hinge. List priee is 330 54.

Send for FREE RADIO SET CATALOG—
A Postal Card Brings It

RADIO SPECIALTY CO.

BUY FROM RADIO'S OLDEST MAIL ORDER HOUSE

WORK SATISFACTORILY.

prices at which we are selling them, it will pay you to install thess sets and sell them at an
extellent profit.

A number of our customers have made as much as $20.00 and $30.00 on each one of these
sets by installing them, incidentally making a profit on tubes, loud speakers, etc.

Remember, we do not sell you these sets as brand new. They all have been used some-
what., but they are all in excellent condition, and, by going over the cahinets with some
furniture polish, or otherwise renovating them, they will make a first-class appearance and,
in most instances, you will not be able te tell the set apart from a new one. This is your
great opportunity to make a few extra dollars, and we ftrust that you will not let this
opportunity go by,

We promise reasonably prompt shibments., We have a large supply of these sets on
hand, and, In meost tases, can Ship within 24 to 48 hours.

ALL SETS ARE TESTED BY QUR EXPERTS AND WE GUARANTEE THEM TO

FRESHMAN ALL-ELECTRIC RADIO FOR
110-VOLT A.C. OPERATION

ONLY
$

E:

This Is a brand new and unused set. It comes in the original factory case. Tho latest
and best of the fameus Fréstunan sll-electric tadlo sets. 1t is a 1929 model. Thls set uses
1 type 227 tube, 4 228s, a 250 and a rectlfler of the 281 type. The power puck 1s contalnel |
in a small shielded case at the rear of the chassis and withbin the cabinet; thus, 1t s an|
entirely sclf-contalned electiric reeelver. All equipment is housed In u gold and etystalline
olive finished metal cabinet 19 tn. fong x 10 In. high x 12 In, deep: set welghs approximately
35 ibs. The Freshinan Electric Radlo suppiles the demand for a slmple, neat-uppearing.
illumlnated single-dial control, entlrely self-eontalned, shielded. all-eleetrle radlo set.
L.ist price 1s $90.00. -

ATWATER KENT MODEL 35 1
ONLY

$ !
495

One of the most compact recelvers ever offered to the puhlle. Tt 1s of the tuned radlo
frequeney type. The first stage of K.F. 1s untuned and acls as a “hlocklng” tube. freult
osceilintion is prevented by the use of £rid suppressors, of whieh two are provided. There
Is a tota] of three stages of R.F. amplitication and two of A.¥. Three varlable tondensers
are used. Overall dimensions are: 17% x 8 x 5% Inches,  The chassls Is housed In a
brown erackle-finish pressed metal eabinet, Thls is a “‘ene-dial control’” receiver. A 'full
sision’ moulded bakelite dial eonteel: the variable condenser gang; another moulded control |
varies the filament heat. it welghs 12 pounds. Incorporated in thls set 13 a 6-wiro eable,
each wire of whlchi 1s rubber Insulated and '‘color coxled.”* A power tube may be used in
the last stage. I’hoshhior hronze “‘beltiug’’ couples the two slde condensers 1o the central
one. upon the shaft of which the tunlng dlal is fastened. This shielded recelver has very
hlgh "’rain” nnd may be used with antennas of any length. The varlahle condensers aro of
the "'glngio bearing rotor’” t¥pe. This set taukes the foltowing tubes: § tyDe 201A and one
type 1124 or 171A tubes. List priee s $55.00.

FRESHMAN 3-DIAL “MASTERPIECE”

ONLY

This s distinctly a Custom Bullt set. Where It swas thought that a change of parts
would Improve Ihe performance of the receiver, the thange lias Leéen made. Although, In the
aln, the elrcult is that of the famous ‘'Masierplece.’” There are three standard R.F, eolls
<l three stamiard Freshinan variahle condensers (19 nlates) imade with brass plales. The
panel Is mahogany hard-rubber, 7 x 18 X 1G-Inch thiek; the bdaseboard 1s the same slze
ast material. A Cutler-lHammer yush-pnll snap switeh 1s used.  Awple volume control
is obtalned with the two pauel-mounted rheostats. One is 20 aml the other Is 10 ohms
Two phohe Jacks are provided for loud speaker conneciion to first audio or second audlo
output. Neven hattery connectlon hindlng posts are mounted on the rear of the haseboard.
The illals are blark. moulded. 'Thls set takes five tyvpe 20IA tubes. Total welght is 12
pounds. ‘The overall dimenslons are: 20% x 9 x 9-Inches high. The cabinet s fnished 1n
mahogany, to match the panel. The set Iists for $60.00,

HOW TO ORDER

Remit amount by money order, cash or certified cheek (per-
sonal checks occasion delay). Order direct from this page at
prices quoted. No. C.0.D. orders on this sale accepted.

98C Palrl—( P—laiee
New York City
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We take pleasure in announcing: ¢‘AUDELS NEW ELECTRIC LIBRARY"

Latest inforaion,
fully illustrated,
covering::—

Fundamental Principles and

Rules of Electricity, Magnetism,

Armature Winding, Repairs, Dy. |

namos,D-C Motors,Construction,
Installation, Maintenance and
Trouble Shooting, Tests and
Testing Instruments, Storage
Battery, Construction and Re.

pairs, Alternating Current Prin. |

'NowonSale

ciples and Diagrams, PowerFac.
tor, Alternators, Transformers,
A-C Motors, Windings, Recon-
necting, Converters, Switches &
Fuses, Circuit Breakers, Relays,
Condensers, Regulators, Recti-
fiers, Meters, Switchboards,
Power Station Practice, House
Light & Power Wiring, Circuits,
High Tension, Transmission,
Plans, Calculations, Code, Flec.
tric Railways,Signals, Elevators,
Hoists & Cranes, Gas Engines,
Auto & Aero lgnition, Starters,
Radio, Telephane, Telegraph,
Bells & Signals, Maotion Pictures,
Talkies, Lighting, lllumination,
Electric Refrigeration, Heating,
X-Ray, Plating, Welding,Pumps,
Compressors, Domestic & Farm
Appliances, An Electric Calcu-
lator for Engineers and Mechan-
ics, Practical Mathematics for
Ready Reference. A New Elec.
tric Dictionary & Encyclopedia
of Words,

Beautiful,
Timely Books
r

Read for Profit

New and More Uses for Electricity offer great opportunities to men who can
handle this power correctly. Modern electrification of industrycalls for trained
men who know how to handle electricity accurately.

Simple as A. B. C.—“Audels New Electric Library” gives latest,
exact information from foundations of electrical practice to
latest modern applications. This is a NEW practical and
theoretical course in electricity for home study and

.. ready reference.

3 Here are the answers to your questions,

giving you the real dopethatevery electrician
must know, Theychart your knowledge,

taking away the uncertainty of

guess worXk. N Ew '
[ ]

A -

Books

§ in Preparation

The Library contains 12
books—the first 7 books
containing 3600 pages with
thousands of diagrams and il-
lustrations are now ready; the
remaining 5 books are in prepara-
tion. A pocket-size, flexibly bound
series that is valuable wherever
electricity is used.

Beautiful, timely books for service—
pocketsize; completelyillustrated withdia-
grams and charts; simplified, easy to read
and understand. Noelectrical man can afford
to pass up this opportunity. Extremely low
price; buy on your own terms.

NEW!

SATISFACTION GUARANTEED!?
‘Audels New ElectricLibrary”’
is backed by our 50-year record
as helping hand publishers. Satis-
faction always guaranteed.

—— G — G e e S S S S — — T A S —

iQUY ON YOUR OWN TERMS | TEO. AUDEL & CO.,

PLAN I—ONE BOOK A MONTH [15) West 23rd St., New York, N. Y.

| b ten sabcomton b il S Reryite | Please shipume the NEW “Audela Eectic Library ™ on the
plan marke: .

volumecs now rendy). Muil one volume ¢ach month and as they arc re-
I ceived, 1 will mail'you §1.50 promptly.
Ii:.;!_l’l.AN 1-PAY 50C OR MORE A WEEK

fi k* t seven volumes of

¢ ship me for one weck i
“A y ( 50 for tk Wen Vol NAME .. v
Iumcs now ready). 1c_remaining ive velumes to be mailed as issue |
at $1.50a volume. If satisfied. I will mail yen 60¢ or more each weck #s
payment for the first seven hooks and b will pay for the laat five num- | ADDRESS
r3as ] receive them at §1.50 each,
|':‘ PLAN 3—CASH PRICE $9.98 ,
Please ship me nostpaid ™ Audels Nvw Electrie Library” for which I | QCCUPATION

enclosercmittance$9.98in full payment for the sevenvolumesnow ready.
You are toship meonoene week’s trial the remaining five volumes
I as they are issued for which I will either pay $1.50 each as received or

A o] e 5 [y
return to you. This brice is based onb7; cash discount. ol



Silver-Marshall, Ine.
6419 West 65th Street, Chicago, U. S. A.

$200-$300 Radio Reception
at $50-%$75 Cost

Experienced setbuilders havelearned to expect big results from
any screen-grid custom design that S-M offers—but the 722 Band-
Selector Seven has broken all records. And no wonder—a custom
receiver that is sold, completely wired, at $74.75 net, topping the
performance of widely advertised factory sets selling at twice the
price. Yet there is nothing mysterious about it—just the long ex-
perience of S-M engineers applied to the job of producing those
essential receiver partswhose quality spellsthe differencebetween
the performance that *“‘gets by” and the performance that an
S-M fan demands. Everything that is the “last word” is in the S-M
722—the 24 power detector, the band filter—the uniform gain
all over the dial—single dial tuning—all-electric with built-in

power supply. Tubes required: 3—'24, 1—"27, 2—'45, 1—'80. Wired, less tubes, $74.75 net; parts total $52.90.
The new 722DC for battery use {illustrated) gives every advantage of the a.c. design—big volume, DX
ability, and uniform amplification at all frequencies, just like the a. c. set—truly the ideal battery receiver.

Tubes required: 3—'22, 3—'12A. Wired, less tubes, $57.50. Parts total $38.50.

Do You Want Absolutely the Best There Is?

It doesn’t cost an awful lot more than the 722, bug this S-M 712 tuner, in its neat innocent-looking
slt-metal shielding cabinet, is absolut:ly guarantced to out-distance and out-perform all competition
repardless of circuit or price—just as its famous predecessor, the Sargent-Rayment 710, did last
year. Read, in last month’s issye of this magazine, how one listener living only a mile from the
powerful WSM ¢unes in regularly a station 400 miles away with on.}s' 20 kc. separation! That's
performance—and with one~dial tuning—mno vernicrs. Tubes required: 3=—'24, 1—'27. Wired as
shown, less tubes, $64.90 net. Parts toral $40.90.

Any good amplifier can be used with the 712; ideal one guality and perfect convenience are
u:t:urec:iZ by using the SM 677~-or, with slightly less power, but absolute freedom from hum, by
using the new §-M 677B. The 677B uses 1—"27, 2—'45, and 1—"80 tubes. Wired complete, less
tubes, $56.20. Parts total $41.00. For 25-40 cycle currene, $70.20 wired.

And a “Bearcat” for the Short Waves

“The little 738 isa “bearcat”. The way it will pick up stations is nobody’s business. You wanttoseo
the hams come in and play with it. First one I wired 1 got 5SW Chelmsford, England, also a
Dutch station and a lot of others . . . thia was around 2 P. M.”

That's the verdict of R. G. Sceli of Hartford, Conn.—one of the most expert setbuilders in New
England, and remember he is speaking of the first completely-a.c.coperated short-wave sets ever
brought out! ‘Che new $M 738 Round-the-world seven is carrying all before it this year. On same
chassis as the 722; tubes required: 1—'24, 2="27, 2—'45, 1—'80; wired $64.90, parts total
$44.90. 735DC for battery usc, using 1=="22, 4=="124, wired $44.80. Parts total $26.80.

A full line of beautiful cabinets is avail-
uble for all these S-M receivers, The 735,

“S-M 722 a Knockout”
—Setbuilders Demand
D.C. Design—It’s Here!

_____ ---Please send me, free, the latest M
Catalog; also sample copy of The Radiobuilder.

. -Plcase send me, without obligation,
name of nearest Service Station.
Forenclosed_____..__.__ -In stamps, send me the
following:
50c Next 12 isaues of The Radiobuilder
$1.00 Next 25 issues of The Radiobuildes

SM DATA SHEETS as follows, at 2c each:

----No. 3.7130.731, 732 Short-Wave Sets
«-----No. 4.255.256, etc.. Audio Transformers
-No. 7.675ABC Hmh-VoltmﬁeaPower Supgﬂy
ey

«----No. 9 678PD Phonograph-Radio Amplt
----No. 12. 669 Power Unit
= -No. 14. 722 Band-Selector Seven
-No.15.135 Short: Wave *"Bearcat™
-No0.16.712 Tuner (Development trom the
Sargent-Rayment)
----No. 17,627 Power Amplifier.
.-No. 18,722 DC Band-Selector Six
-No. 19. 692 Power Ampiifier ('50 pu,r..mn;
--No. 20. 677B Power Amplifier for use with 712
Namesamame . Siil s oot s
Address.__.________ - ooy .

722 and 722DC fit perfectly in the 707 table cabinet, which, in rich crystalline
brown and pold, is only $7.75 net. Any of these sets, or the 712 with 677B ampli-
fier, fit pecfectly into the beautiful line of furnituce cabinets shown in cthe S-M cata-
log—use the coupon if you haven’tit.

Detailed information about the new 692 and 6778 Amplifiers were printed in the
extra-big issue of THE RADIOBUILDER for March 1st. No setbuilder wwho wishes
to be informed about the laiest in radio should be without this “mouthpiece of the
S$-M laboraiories’”. Use the Coupon!

Over 3,000 Authorized S-M Service Stations cover the United States and Canada.
Many are profiting handsomely! Write us for the address of the nearest one if you
wish'a custom-built set. Setbuilders write us regarding a franchise in your tevvitory.

SILVER-MARSHALL, Inc.

6419 West 65th Street Chicago, U. S. A.

T



