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SUPREMESAE

« 89 DELUXE i} ¥

Mr. Serviceman. 1936 is your big year of opportunity. More pM

power than at any time in the last six years. A Presidential elecif

engineering design of Suprem: Instruments. 1936 designs were inbuilt with
ities for all the metal tubes. and available with the same suddenness as th v
announcement of this great revolution in radio design. Supreme 89 DeLuxe speaks
for itself-—and as a result jobburs are recommending it as the No. ! utility instru-

ment. 22 outstanding features. 7 instruments in 1. Send for your free copy of

'-'
/he Ssicl story

DIAGRAMMED

“Evolution of Tube Testing” wliich gives you word detail and illustrated diagrams
of this master service tool. wlich can be for you in 1936, what it has been to

thousands of your colleagues in 1935, THE KEY TO SERVICE SUCCESS. See
your jobber.

Supreme Instruments Corp., Greenwood, Miss., U.S.A.
® Export Dept.. Associated Exporiers Co.. 145 West 45th St., New York City. N. Y. Cable Address. LOPREH, N .Y. [
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No Advanced Education or Previous Experience Needed

By Doing Actual Jobs — No Correspondence = On Modern Radio Equip

e

449

ment

Students operating our
modern Transmitter

TALKING PICTURES

-

to Master Thorough, Practical Coyne Training

“Learn by Doing” methods train you to master
YOU DON'T HAVE TO RECITE LESSONS IN A
Experience—START ANYTIME. You are trained right in modern,
ment under the personal supervision of expert instructors on the sort of work y

RADIO—NOT A CORRESPONDENCE COURSE—NO BOOK STUDY—
CLASSROOM—you DON'T NEED advanced education or previous Radio
daylight shops on Radio, Sound and Television equip-
ou will meet out in the field on a real job.

That’s why Coyne Practical Training is able to prepare you in such a short time. SPEND ONLY 12 WEEKS DOING ACTUAL

WORK AT COYNE, and you should be ready to qualify for a big pay

job. Do radio wiring and testing, trouble shooting, repair-

ing and servicing. Work on a wide variety of modern, up-to-date A. C. Superheterodyne sets, oscillators, analyzers and test in-

struments. Learn how to operate television receiving an
tems and sound picture equipment. Prepare for Amateur,

code and Dept. of Commerce rules for a government License Examination.

-

Offet/
AFTER YOU CRADIATE

d transmitting equipment; to install, test and service public address sys-
Broadcast, or Telegraph Radio Operator’s License and to know all

in Small Monthly Payments !

Don't let financial embarrassment hold you back - . . If you are short
of money we'll send you details of an amazingly easy finance plan
and consider your application. If accepted, you won't have to start
paying tuition back until five months from the date you start school
or 60 days after your required training period . . . and then you'll

Earn Living Expenses
While You Are
Training!

If you need part-time work to help
pay your living expenses while train-
ing, write and tell us your problems
and we may be able to help you, The
Free Service of our Employment De-
partment has enabled hundreds of de-
serving students to get part time jobs
and carn part or all of their room and
board while training in the great
Coyne Chicago Shops.

small monthly payments.

DIESEL ELECTRIC REFRIGERATION
AND AIR CONDITIONING
Included Without ExtraCost

The fastest growing industries in
America today. Manufacturers and
Lyistributors u¥ Diesel, Refrigeration
and Air Cenditioning cquipment need
Trained men who hive Specialized in
these rapidly expanding fields. Here at
Coyne you will prepare to fill a job as
installation and gcrvice Man, Shop Me-
chanic, Tester, Assembler, Inspector,
cte. You will learn about various types
of compressors, condensers, temperature
control devices, thermostatic and ex-
pansion valves—you will do actual elec-
trical work on latest types of Diesel,
Refrigerating and Air Conditioning ma.
chines. And, 1t won'l cost you one extra
cent to get this n‘murkug;lc Training.
We include it without charge with your
regular Radio Training.

This is our fireproof modern buikling
fec thousands of dollars ] Coyme Radio £ Electrical School, Dept. 26-8H |

$00 S, Paulina St., Chicago, Iil.
Send me your Big Free Hook about Coyne Training and give me all details re- I
garding your i‘:fuuc Time Employment Service and Pay After Graduation Plan }

wherein jis instal
worth of Radio equipment of all kinds.

H.C LEWIS, PRESIDENT

RADIO & ELECTRICAL SCHOOL
500S. Paulina §t., Dept.2¢-8H, Chicago, 111.

have 18 months to complete your payments. This plan has enabled
hundreds of ambitious fellows to get Coyne ini 1
little money. It can do the same for you.” Many of our graduates
have found their extra earnings more than enough to cover the

raining with very

You Get Employment
Service After You
Graduate

Qur Graduate Employment Service will

give you real employment help. As one

of our graduates you will get assistance

quickly, and every help we can give

g&e:: to locate a job for which you have
n Trained.

Mail The Coupon

Get the new "Coyne Opportunity
Book” giving all facts about Coyne
Training. Photographs of Shops show-
ing students at work on modern
Radio equipment under the personal
supervision of Coyne Expert Instruce-
ors. Also details of our Spare Time
Employment Service, Pay After Grad-
uation I’lan and Graduate Employment
Service. Yours without cost. Simply
mail the coupon.

Home of Coyne Shops l—_—-'——“——--—--——'—-__"""

. C. Lewis, President

Every comfort and convenience has been I
arranged to make you happy and con- 1
tented during your Training. of cagy, monthly payments.
I NAME...ioiiirriirarnnrsiarranes

FOUNDED 1899

Plcase Say That You Sew It in Rab10-CRAFT
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Editorial: Needed Broadcast Reforms_Higo Gernsback 453
The Radio Month In Review ... ......| . 454
Milestones in Broadcasting.. ... . _W. E. Schrage 456
Radio Pictorial ... ... ... . 458
Modern Studio Technique..... . ... C. W. Palmer 460

Making a 12-Tube High-Fidelity Broadcast Receiver

Part .. M. H. Gernsback 461
How to Make a "Free-Reference-Point'| Set

Analyzer .. Wi. C. Bellheimer 462
2 New Metal Tubes. ... .. f. M. Purinton 4463

Testing Metal-Tube Sets with Present Equipment
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. Nathan |. Hall 454

A Novel, Self-Matching Output Transformer
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New German Television Receivers
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(ANNUAL) BEGINNER3S NUMBER

Radio has so many subdivisions that the "beginner in
radio” may be more nearly describec as a beginner spe-
cializing in public address, electronic;, short waves, auto
radio, television, servicing, etc. For this reason the forth-
coming specialized issue of RADIO-CRAFT devoted main-
ly to the beginner in radio will contain not only informa-

tion concerning radio receivers but dlso valuable articles
on many related subjects. All of thes articles will be pre-

HUGO GERNSBACK, President . S. MANHEIMER, Secretary

Published by Continental Publications, Inc. Publication office: 404
N. Wesley Ave., Mount Morris, lllincis. Editorial and Advertising
Office: 99 Hudson Street, New York Citi. Chicago Advertising
Office: L. F. McClure, 919 North Michigen Avenue, Chicago, Il
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St.,
Los Angeles, Calif.
European Agents:

London—Gorringe's American News Agency, 9A Green St., Leices-
ter Square, London, W. C, 2,

Paris—Messageries Dawson, 4 Rue Faubjurg, Poissonniers, Paris,

France.
Australian Agent: McGill's Agency, 179 Elizabeth St., Melbourne.

HUGO GERNSBACK, Editor-in-Chief

C. W, PALMER H. G. McENTEE
Associate Editor Associate Editor

R. D. WASHBURNE, Technical Editor

e ————————

Outstanding Merits of Metal Tubes
............................................... Herbert M. Neustadt 470

Operating Notes..._.._.. .. . B e 4TI
A $30,000 "Radio” Installation... Russell D. Lanning 472

The Listening Post for All-Wave DX-ers
............................................... Charles A. Morrison 473

Oscilloscope Servicing of All-Wave Sets.. F. E. Sayre 474
New Metal-Tube Chassis Simplifies "Modernizing"

Old Sets... .. ... Tobe Deutschmann 474
Servicing Theatre Sound Systems—Part lll__A. V. Ditty 475
Short-Cuts in Radio ... . 476
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....Charles R. Shaw 481
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pared in easily understandable form so that the average
person will be able to learn "what it's all about" without
acquiring indigestion over a lot of heavy technical explana-
tions. Expert technicians have prepared easily understand-
able articles on all the topics mentioned above. Also, the
radio set builder has not been forgotten—easily-built
radio devices are described in detail for his benefit.

Don't miss the special RADIO BEGINNERS' NUMBER of

Radio-Craft, on the newsstands January 1i.

RADIO-CRAFT is published monthly, on the first of the month preced-
ing that of date; its subscription price is $2.50 per year. (In Canada
and foreign countries, $3.00 a year to cover additional postage.)
Entered at the post office at Mount Morris, I1l., as second-class matter
under the act of March 3, 1879.

Text and illustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners. We are also
agents for WONDER STORIES and EVERYDAY SCIENCE AND
MECHANICS. Subscription to thesse magazines may be taken in
combination with RADIO-CRAFT at reduced Club rates. Write for

information.

Copyright 1934, Continental Publications, Inc.
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Announcing Pre-Publication Offer of
Official Radio Service

Handibook

Bernsley

[ [ERE’S the sensational new book on radio servicing that contains

everything Service Men must know. The book, OFFICIAL RADIO
SERVICE HANDIBOOK, is edited by J. T. Bernsley, foremost radio
service authority. This 1936 service guide is the only book of its kind—
its editorial material is so well prepared that the technical information
can be understood by even beginners in radio servicing. Every page
contains new material, new illustrations—no reprinted literature or re-
hashed articles,

Over a thousand actively engaged Service Men have helped prepare
the service data found in the OFIFICIAL RADIO SERYICE HANDI-
BOOK. Their contributions, in the form of service notes, short cuts, and
trade secrets make this book the outstanding volume on radio servicing
ever to be published.

The OFFICIAL RADIO SERVICE HANDIBOOK covers thoroughly
over 500 radio topics. It tells you how to analyze the latest commereial
receiver circuits; how to really make money servicing midget sets; and,
how aligning supers can be made easy. It stresses the many uses of dif-
ferent types of test equipment; it gives you short cuts in trouble-shoot-
ing and repairing; and, contains over 250 pages of operating notes on
1,000 manufactured reccivers, So up-to-date is the OFFICIAL RADIO
SERVICE HANDIBOOK that it explains thoroughly what to do when
a receiver with the “Magic Eye” goes “cockeyed.”

Service Men, previously advised about this great book on servicing, have
already ordered their copy. Order your copy NOW if you have not already
done so.

SENSATIONAL PRIZE CONTEST !

$1,800 Worth of Prizes to Be Awarded to Service Men

You should be interested in entering one of the greatest radio contests of
all times. There are 147 prizes in valuable servicing equipment and radio
accessories, totaling over $1,800, to be distributed. All the details about enter-
ing this contest, including a complete list of the 147 prizes, will be sent upon
request—simply maill the coupon below.

Partial Contents of this Great Book

PART 1—CIRCUIT THEORY AND PART 4—-SPECIALIZED RECEIVER

Publlcation
Otterl

OVER
1,000

= 5300

PAGES

Over /50 lllustrations

6X9 inches

Beautiful Leatheroid Cover

OVER 250 PAGES

OF OPERATING NOTES

Whether 1t is a fadlang fob, lack of sensitivity, nolse w thin the
receiver. ailkning a ehassis, poor A.V.C. attion or auhy other
trouble that {8 usually the “bugaboo’™ of most Nerv ce Men,
you_will tind the symptoms and remedy elearly desc-ibed in
OFFICIAL RADIO SERVICE HANDIBOOK. The e act bro-
cedure for repalring, us well as the eharaeleristie tipuble in
almost all models of jwanitactured sets. will be foun! in the
section on OPERATING NOTES—over 250 pakes  of this
data. the most fmbortant informatlon to uny radio man In
the gerviclng fleld.  'The niaterlal In this seetion llas been
artanged, as well as classitied. so there I8 no ditlieult? in jm-
medistely loeating the necessary informatlon.

ANALYSIS

R.F. Fundamentals; Superheterodyne
Receiver Theory: A.V.C. and Tuning In-
dicator Circuits: A.F. Fundamentals ; Pow-
er Supply Theory and Circuits: Speakers,
Reproducers and Pick-Ups: Commercial
Receiver Circuits of All Types, How to
Analyze.

PART 2—MODERN SERVICING AND
TEST EQUIPMENT

Fundamentals of Metering and Test
Equipment; Standard Servicing Instru-
ments ; The Cathode Ray Oscillograph and
Aszociate Instruments; How to Build Es.
sential Servicing Test Instruments.

PART 3—PRACTICAI. SHORT-CUTS
IN TROUBLE SHOOTING AND
REPAIRING

Localizing Trouble by Inspection Meth-
ods; Short-Cuts with Test Instruments;
How to Quickly and Properly Perform All
Types of Repairs: Unusual Servicing Ex-
periences ; Tube Troublées and Character-
isties.

GERNSBACK PUBLICATIONS, inc., 9% Hudson Street. New York. N. Y.

AND INSTALLATION DATA

All-Wave and High Fildelity Receiver
Servicing and Installation Data; Auto Ra-
dio Receiver and Installation; Specialized
Servicing and Installation (Remote Tuninxk
Controls, Home Recording. Automatic Rec-
ord Changers. Apartment House An
tennas. cte., ete.); Eliminating Noise In-
terference.

PART 5—MODERNIZATION AND
CONVERSION DATA

Modernizing and Improving Methods for
All Types of Receivers; Converting A.C.
Receivers for D.C. Operation and Vice
Versa.

PART 6—SOCIAL AND ECONOMIC
FROKLEMS OF THE SERVICE MAN
Improving Knowledge and Techniaue;
Social Problems—How to Orranize, Lict-
ing of Servicemen's Organizations; The
Future of the Servicing Profession.

PART 7—OPERATING NOTES AND
PRACTICAL DATA LISTINGS

Operating Notes on Over 1.000 Receivers:
IF. Peaks of Approximately 3.000 Receiv-
ers; Voltage Dividers for 300 Receivers,
Sveaker Field Listing; Radio Mathemuties
and Measurements.

CLIP ["cernsonck rustioaTions. inc. 99 suson stes. ow vork A ¥, i |

MAIL

Gentlemen: EBuclosed yon will find my remittance nf £3.00 e
tion I’rice for a copy of the OFFICIAL RADIC SERVICE NNAXNDIBOOK. The regu-
lar priee of this boak impon publication will be 21,00, YOU AR TO SEND THIS

RC-236 I
. 1o cover the I'ra-I"ubliea-

RADIO SERVICE TIANDIROOK ever he ottered for sale by a reputable mail order

coupou l BOOK TO ME POSTAGE UREPAID. Tt iz underatood that. shonld the OFFICIAL I

house or dealer for [

than this amount. you will pefund the difference to me.

TonA'” 01 SENXD ME IMMEDIATELY TUE CONTEST BLANK For ENTRY IN TAE |
»

$1,800 PRIZE CONTEST.

Name I
GERNSBACK PUBLICATIONS, INC I aares !
y o * city L .. State |
99 d {Wo accept eash, stamps, m;mey 'nrdlers or L8, cl;ut‘ks in connection witly this oter.
f you send cash, he sure o register your [etter.
Hu S0k Street New vork’ N' Y' THIS SPECIAL PRE-PUBLICATION OFFER EXPIRES FEBRUARY 15, 1936 I
A e e e e e — . . . e —— o)
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LL TRAIN YOU QuicklyFOR

SPARE-TIME AND FULL-TIME JOBS IN

LEARN BY DOING ACTUAL JOBS IN
YOUR OWN ELECTRICAL WORK
SHOP . . . WE FURNISH EQUIPMENT

Electricity is a practical subject which must be taught in
a practical way. That's why we furnish each of our
students with dozens of items of real electrical cquipment
and apparatus in addition to his course of study . . .so
you can do the actual work on real electrical jobs. . . make
tests , . . perform your own cxperiments. This equip-
ment is furnished without extra cost, not only to aid
your training, but to be used to go out and do real jobs

. . real installations and repairs that you can get real
money for. In fact. by doing only two or three such jobs
a month your training should actually pay for itself
. . - and the opportunities for e3tra spare-lime earnings
are simply amazing!

YOU DON'T NEED PRE-
VIOUS EXPERIENCE OR
A LOT OF BOOK LEARN-
ING TO PREPARE FOR
JOBS LIKE THESE:

New electrical projects, constantly
increasing usc of clectric power, means
more jobs for men with practical train-
ing. There is scarcely a large industry
today that does not use trained clec-
trical men in some part of their work.
Maintenance work, hghting and
iliumination, automotive electricity,

H.W.PETERSON
Prasident. Eleciric Inatitute

manufacluring, service and repairs, power plant work, switeh.
hoard operation, sub-station operation . . . all offer real oppor-
tunities to trained men who can qualify. Or, if you prefer to own
and optrate an clectrical business of your own, Elcctric Insti-
tute training and the equipment furnished will give you a start.

ELECTRIC INSTITUTE, Inc.

CHICAGO, ILLINOIS

5840 ADDISON STREET, Dept. 1568,

FREE BOOK
TELLS YOU HOW

roukn, e e

Complete course includes
ractical training in Dicsel
slectric 'ower, Radio, Elec-

tric Refrigeration and Air

Conditioning. Start NOW

and prepare to take advan-

tage of the opportunitics
that are waiting for trained
menin thiese ticlds and many
ches of Electri-
clty. I y_to get all the
facts about Fleetric Insti-
tute Training . . . it tukes
only a postage staanp to
urail the counon . . . and
that little conpon may be
the tuming point in your
life, if you'll give it a chance.

other bra

H.W.PETERSON
PRESIDENT

Please Say That You Saw It in

RUSH

BY PRACTICAL SHOP METHODS
i Z/OtULJPMEM
/ RIGHT IN YOUR OWN HOME

Learn to earn up to $50 a week or more in a rea! money-
making field. Electricity today offers opportunities un-
dreamed-of a few years ago...steady jobs...interesting work
...good pay...a real future, And now Electric Institute brings
— to your very deor — the practical training necessary to
qualify for the rich rewards that are waiting. There is no
need to give up vour present job . . . no need to leave home,
family and friends . . . no need to travel hundreds, perhaps
thousands, of miles to some distant city; pay out large
sums of money for traveling and living expenses.
you can learn Electricity by a simple, easy, practical
method . . . right at home . . . at a fraction of the cost
of going away to school . . . and with full assurance of
your money back if you’re not entirely satisfied.

Now,

—EARN EXTRA MONEY
BY DOING PART TIME
JOBS WHILE LEARNING!

Opportunities to make $5, $10, or more a week while fraining.

By the most practical, most amazingly ¢asy method of home
shop training, the fascinating mystery of clectricity is un-
folded to you step hy step in a way that anyone can quickly
understand and which is intended to make you a- real
Eraclical trained man and not a theorctical engineer. 1

ave designed: this course so that it is possible for my
students to start earning money almost at ence. Do not
confuse Electric Institute Training with a theoretical course,
with dry text books and tircsome theorics. By this new
method, you are told—in plain, simple words—exactly what
to do. and why . . . then you do the actual jobs, with real,
full-size electrical equipment which we furnish without extra
cost as a regular part of your training. That’s the odern,
easy Electric Institute way to become a practical skilled
electrician in your spare time without leaving your present
job until you are ready to step into a real electrical job.

GET INTO A GROWING FIELD
FOR BIG PAY AND A FUTURE

There is no hetter way to succeed in life than to train for
specialized work in an industry that is expanding. Such
opportunities are waiting in the great and growing ficld of
Eleetricity, where trained men are always needed, And Electric
Institute is rcady to show you the way. Mail the coupon
now—TODAY —Tor Big, New. Free Book and al: facts about
this revolutionary plan of home shop training. There is no
obligation, and no salesman will call on you. The hook costs
nothing . . . but it may be worth a fortune to YOU!

COUPON ]

[ J ;]

Mo, === == 7"

H. W, Peterson, President |

ELECTRIC INSTITUTE, INC,,

| 5840 Addison $t.. Dept. 156B, Chicage, 111 |

Send Free Book with all facts about E, . Home Shop Training. |
|
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To-date we have issued the following publications of vital

importance to service men:

1931 Official Radio Service Manual
1932 Official Radio Service Manual
1933 Official Radio Service Manual
1934 Official Radio Service Manual
1935 Official Radio Service Manual

Official Auto-Radio Service Manual (Vol. No. 1)
Official Auto-Radio Service Manual (Vol. No. 2)

Every Service Mar, in order to be properly equipped to service the
older sets, which naturally cause the most trouble, should have the com-
plete set of these manuals. With this end in view we are desirous of
making a special pfoposition to anyone who has some of these manuals
but not the compléte set.

If you will be good|enough to fill in the coupon appearing below, and
mail it to us, we will make you a proposition to enable you to fill in the

missing manuals and pay for them on an installment proposition.

M A l L i Gernsback Publications, inc. RC-236 §
* 99 Hudson St., New York, N. Y.

c- o U P o N E | now own the following manuals (check the one you E

now have).

[ : [1 1931 Official Radio Service Manual
T o D AY . H [J 1932 Official Radio Service Manual

E [0 1933 Official Radio Service Manual
: [ 1934 Official Radio Service Manual
[] 1935 OHicial Radio Service Manual

E ] Official Auto-Radio Scrvice Manual (Vol, No. 1) E
'.' E [0 official Auto-Radio Service Manual (Vol, No. 2) E

= Wiil you kindly mail me a special proposition whereby |
may secure the missing ones. It is distinctly understood

p U B L I C A-'- I O N S E that the sending of this couvpon does not obligate me in
’ 1 anyway.
H
.
H

INCORPORATED

Name

NEW YORK, N.Y. & addeess oo .

99 HUDSON ST.

Ilease Say That You Sew It in Rapio-CrarT
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“Takes the Resistance out of Radio"

Editorial Offices: 99 Hudson St., New York, N.Y,

HUGO GERNSBACK, Editor

e e —————"
Vol. YIl, No. 8, February, 1936

NEEDED BROADCAST REFORMS

An Editorial by HUGO GERNSBACK

VER SINCE broadeasting became in itself a great in-
dustry—growing up like Topsy as it were—it has as-
sumed a quite detached existence from the remainder
of the radio industry as a whole.

With very few exceptions—such as the handful of broad-
cast stations controlled by radio manufacturing companies
“broadeasting has chosen to travel a read which is diamet-
rically opposite to the one taken by the remainder of the
industry. The broadeast industry today of course is in
business, first, to make money; and second, to furnish enter-
tuinment to the American public. As a money-making in-
strumentality some of the larger stations have been quite
successful, but from the standpoint of enfertainment the
guccess has not been 8o greul.

Even our key stations, affiliated with the national chain
networks have often found it necessary for financial con-
siderations to accept highly questionable business, the sort
of business that first class newspapers or magazines would
certainly never take. By this means, the broadcast indus-
try has been able to get great financial rewards, but un-
fortunately at the expense of the public.

It is true, of course, that there are notable exceptions to
the above. There are a number of first-class stations which
transmit excellent programs year in and year out, and which
do not offer questionable merchandise and patent medicines
over their stations. However, such stations are the excep-
tion.

Wherever a person discusses radio broadcasting today he
finds a great deal of dissatisfaction among the listening pub-
lic as to the quality of programs, For every good feature
broadeast by a network, there are ten mediocre—or even
downright poor, programs which clutter the air at practical-
ly all times.

1t would seem that all broadcasters must reali-e that to
hold their audiences the first requisite is worthwhile pro-
grams, but this truth appears never to have dawned on the
majority of broadcasters. They still go out to grab every-
thing in sight when it comes to business, accepting the most
blatant and untruthful advertising, which is dinned into an
unwilling public’s ears, and which, nine times out of ten,
causes listeners to tune out the oﬂzending station!

It is true that if the stations are to continue in opera-
tion they must have business—that is, their programs must
have sponsors. There is no question of this under our pres-
ent American broadcast system, and that this system is
sound has been demonstrated during the past decade. But
it also has been demonstrated that the advertiser will still
Fet his share and will still be benefited if the listener’s intel-
igence and sensibilities are not shocked in the way they so
often are today.

The public instinctively knows that it owes a debt to the
broadcast stations for the free entertainment, but the broad-
casters do little to get the good will of the public and keep it.

It is a curious fact that some of the most successful adver-
tisers cver the azir are those who do not revert to trick sell-
ing, who do not offend their listeners, but use their adver-
tising “blurbs” inoffensively and discreetly. And to this,

the public does not object.

The great trouble with business concerns wishing to go
on the air is that they expect to get results over night;
unless they get such resulis they of.en are unwilling to go
ahead with their sponsorship. This is the crux of the whole
business, and explains why short-sighted broadcasters in
desperation are allowing the sponsors to broadcast the
huge quantity of offensive advertising that nowadays goes
on the air. Successful sponsors, on the contrary, have found
that results cannot be had over night; and that it takes
months and sometimes years before the expense warrants
the business derived—but in the end, it always pays.

Your patent or proprietary medicine manufacturer how-
ever does not seem to be interested in the long pull, and in
the good will of the public. He wants immediate results—
he wants to move merchandise.

To the disgrace of the American broadcasting industry it
must be stated that, with practically no exceptions, all pat-
cnt and proprietary medicines hawked over the air teday
are worse than useless and a menace to the health of the
American public. If you doubt this, read such books as
“100,000,000 Guinea Pigs,” or the new book recently pub-
lished by the same authors, “Eat, Drink and Be Wary.”

The huge number of fake patent medicines and other ques-
tionable food products ballyhooed over the air is a mmnte
testimony to the gullibility of the American public. It is
doubtful that there are a half-dozen medical and food prod-
ucts now being advertised by radio which would pass the
test of the American Medical Association. At any rate, few of
the articies would be acceptable to that discriminating body.

It is to be hoped that the Federal Communications Com-
mission will some day step into the picture and rule that any
medical, proprietary or food article must first have the en-
dorsement of the American Medical Assocciation before it
can be advertised over the air. While it is true that if this
plan was put into effect few such articles would be adver-
tised over the air, it is even more to the point that such a
ruling is warranted if public interest—the health of the
American people, is at stake.

Naturally this raises a question as to the entertainment
value of the programs themselves. It is the consensus of
opinion that programs in the United States have not greatly
improved. If vou use as standards of comparisons the pro-
grams offered by the largest and networks-key stations, the
remaining, smaller stations seem to put out worse programs
as time goes on. In practically all cases we still have medi-
ocre music and mediocre talent. The few good programs
sent out by the smaller stations invariably are “electrically
transcribed” (that is, they are phonograph records). In
fact, nine times out of ten their only decent programs are
these same “transcriptions” or phonograph records. And, of
course, the sponsored programs of these small stations are,
as a rule, highly offensive to the listeners due to the blatant
sort of advertising that is broadcast day in and day out.

This observer has noted little change toward improvement
of radio programs during the last five years; at this rate
the future does not look very bright.
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THE RADIO MONTH

ELECTRIC PAATICLES Uiy ED
FEOM EiNSPOTAY

RADIO WAVES ON LIGHTED 810K

900.000 M
AN MOUR

FARTWM TRAVELS
$35.000 MLEL AN
HOUR 1IN ORBIT

The effect of the solar cycle on short-wave
munication is shown,

RADIO FADING LINK:D
WITH SUN'S ROTATION

FADING of radio sigrals,

com-

especially on short waive-

lengths, has long baffled
scientists, and though various thecries
have been presented from time to ime
purported to explain this phenomenon,
they have lacked scientific proof.

Last month, however, Dr. J. H. Del-
linger, chief of the radio section of the
Bureau of Standards, presented evi-
dence that fading periods are prelict-
able on the basis of the rotation periods
of the sun, and that sharp fading cr'cles
of 15 minutes duration occur at inter-
vals of two rotations of the sun (54
days).

Following this. Dr. H. R. Mimno of
Harvard University, in an article pub-
lished in Science went a step further by
presenting records tending to show that
the fading cyele noted by Dr. Dellinger
occurs every sun rofation of 27 days!

At the same time, Dr. Mimno “took
a crack” at the Federal Communications
Commission for holding up research
progress. He said—“During the past
sixteen months the I*.C.C. has repeated-
ly postponed the re-phrasing of certain
obsolete regulations limiting the use of
automatic apparatus, which effectively
block the continuation of fundamental
research ... Already an important part
of the sun-spot eycle has been com-
pletely lost by governmental decree.”

INDIAN RULER TO BUY
20,000 SETS

AST month, news came

L from far off India that

His FExalted Highness

the Nizan of Hyderabad is buying 20,000

radio receivers, one for each of his 20,-

000 villages. These will be used to al-

low his 15 million or so subjects to lis-

ten to the jubilee, Feb. 1936, in honor
of his 25th year of reign.

He is also going to install 4 modern
broadcast stations. Transmissions will
be in English, Hindustani, Telgu,
Marahti and Canarese native dialects.
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Several of the fleet of P. A. trucks sent throughout
Italy are shown above.

ITALIAN P.A. TRUCKS
FIGHT SANCTIONS!

NEW use for sound
trucks was originated
in Italy, last month,

when a fleet of these cars was sent on
a tour throughout the country to in-
struct the people in the art of passive
resistance to the sanctions applied by
the League of Nations.

Addresses were made at each wayside
town, the entire population gathering
around the truck.

Another interesting high-light of the
Italo-Ethiopian eonflict is the situation
in international broadcasting. First,
when Baron Pompeo Aleisi, chief Ital-
ian delegate to the League of Nations
attempted to broadcast a speech to the
U. S. via a British Broadcasting Co.
relay (a standing agreement between
American and European stations) the
B.B.C. refused to complete ‘the relay.
This necessitated setting up a relay
from France and disrupted the long-
standing international program ex-
change agreement.

Later, when Guglielmo Marconi made
arrangements to broadcast f om Eng-
land, the B.B.C. again stepped in and
refused permission. Marconi broadecast
to the U.S. twice, recently, directly from
Italy.

ELECTRON MULTIPLIER
DISSENTION

HE introduction, recent-

le, of the Zworykin elec-

tron multiplier tube (sec

Radio-Craft, Jan. 1936, page 391) start-

ed what promised to be a grand and
glorious court battle.

Last month, Philo T. Farnsworth,
who is well known for his television ex-
periments and the invention of his “nwul-
tipactor” tubes, gave a talk before the
Washington chapter of the LLR.E. on
the various types of electron tubes de-
veloped in his laboratory.

Since Zworykin’s tubes work on sinui-
lar principles, dissention is expected.
There is little doubt but that court
action will be taken by one or the other!

RADIO-CRAFT
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METAL VS. GLASS TUBE
FIGHT-CONTINUED

HE fiery accusations
Twhich Philco has been
flinging at G.E. and its
licensees for introducing the metal tubes,
which the former claims are not yet
ready for the market, brought forth a
retaliation, last month, when 47 manu-
facturers of metal tube sets (at the in-
stigation of G.E., no doubt) banded to-
gether and placed a full-page ad. in the
New York Times and other papers
throughout the country. The names of
all manufacturers were listed and the
page was ended with the slogan “Be
modern—get a radio set with Metal
Tubes.”
Well, there’s one thing certain—the
newspapers are not going to complain,
however long the fight lasts!

RADIO SET
FIGURES AND FACTS

HE United States has
Tlost slightly on its tre-
mendous lead in the pos-
session of radio receivers among the
countries of the world, but the lead is
still far from being threatened. Out
of 56,221,784 sets in the world, Uncle
Sam has 25,651,569. Not so long ago,
the U. S. had move than half the sets.
Statistics published last month by the
Electrical Division of the Bureau of
Foreign and Domestic Commeree show
the United Kingdom runs far behind in
second place with 7,055,464 radio-
equipped homes. Actually, it has more
sets than that because additional sets
may be operated with only one permit.
Germany comes third with 6,516,732
France has 2,763,123 ; Russia, 2,000,000;
and Canada 812,335.
The distribution of radio sets by
continents follows:

North America ...25,632,981
South America .. 1,088,374
KEurope 22,897,981
Eu‘rope-Asia . 2,010,000
Asia § - 2,553,396
Oceania 829,851
Africa .. 209,201

The distribution of radio sets in the world can be
seen at a glance from this map.

THE EARS OF THE WORLD
DISTRIBUTION 08 52300 RECKIVING SETS BY
__ CcOUNTARIS

faa s oemee
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IN REVIEW

HEARING-AID SALE
RULED ILLECAL'!

HE State Board of Med-

Tical Examiners of New

Jersey in reporting cases

in which the Medical Practice Act was

enforced included, last month, a case of
interest to many radio men.

The case which was described in
Medical News stated that: “Cleon E.
Shields, Newark, pleaded guilty to prac-
ticing without a license and paid the
penalty. Shields claimed to improve
impaired hearing by the use of a de-
vice which he said measures the ca-
pacity to hear and furnishes in correct
volume the tones that are ‘blocked out’
by the -impairment.”

If individuals and companies selling
hearing aids are thus prosecuted for
practicing medicine without a license,
a large number of radic men and com-
panies will be liable!

AMOS 'N' ANDY MISS
FIRST BROADCAST

AST month was an out-

L standing one with radio

listeners in the eastern

states as the first time in over eight

years that Amos 'N’ Andy missed their

nightly broadcast. The two blackface

comedians were on a wild turkey hunt

near Hancock, Md.—the hunting was
good!

SECRET FACSIMILE
TRANSMISSION

METHOD of secret fac-
simile transmission
for telephone lines

and radio was anncunced last month by
the famous French television pioneer—
Edouard Belin.

Monsieur Belin, who presented his in-
vention to the French War Department
guarantees that messages, even though
they are intercepted by wire tapping or
radio reception will be so garbled that
they will be absolutely incomprehensi-
ble. It is expected that this system
will prevent the leakage of messages
in case of war.

Below, Belin's apparatus for secret facsimile trans.
mission; inset—actual transcript,

WA !
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velopments.

The portable fransmitter on the S$.5. Manhattan,

NEW PORTABLE
TRANSMITTER
USED BY WOR

TATION WOR made use

S of a new portable 7-met-

er short-wave transmit-

ter for the first time last month, at the

heme-coming of New York’s Jimmy
Walker.

The tiny portable unit was installed
aboard the S.S. Manhattan and with-
in 10 minutes was in communication
with the receiving point. The latter
was located on one of the down-town
skyscrapers.

The use of this portable short-wave
transmitter not only facilitated the
broadcast pick-up but also aided news-
paper reporters who were able to relay
messages to their city desks.

RCA SECRETLY
PREPARES TELEVISION
APPARATUS

OLLOWING the plan
outlined several! months
ago in Radio-Craft, RCA
and NBC engineers were reported last
month to be dismantling the old tele-
vision equipment in the tower of the
Empire State Building, preparatory to
installing new and modern equipment.

The work, however, is being carried
out in utmost secrecy and no definite
date could be ascertained when the
transmitters would be ready for oper-
ation. From unofficial sources, we
learn that the transmitter will be com-
pleted sometime in January.

It is understood that the plan calls
for the manufacture of some 500 re-
ceivers of four different designs which
will be placed in research outposts and
the homes of observers to facilitate a
complete check on the system. It is ex-
pected that one of the four designs will
be chosen for manufacturing purposes.

The images will be sent out over a
15 kw. transmitter on a wavelength of
about 6 meters. The images will meas-
ure about 9 by 10 ins. and are said to be
very clear.
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Radio is now such a vast and diversified art it becomes nec-
essary to make a general survey of important monthly de-
RADIO-CRAFT analyzes these developments

and presents a review of those items which interest all.

Enoch Light and his orchestra are shown above
with the sound measuring apparatus,

N.Y. ORCHESTRAS
COOPERATE WITH
ANTI-NOISE
COMMITTEE

ROGRESS was reported

P last month in New York’s

anti-noise campaign due

to the voluntary cooperation of “Tin-
Pan-Alley.” Practically all the metro-
politan hotel orchestras under the lead-
ership of Enoch Light, well-known ba-
ton wielder, offered to cooperate; and,
subsequently db. meters (noise level in-
dicators) were used to determine the
most comfortable hearing levels for
playing popular tunes in the ball rooms
and restaurants of the respective hotels.

This was done not only to keep the
volume at the lowest convenient level
for sleeping hotel guests’ comfort, but
also to prevent the hotel entertainment
from increasing the street-sound level,
especially in summer.

It was announced that during the
first month of the anti-noise campaign,
the noise level at Times Square dropped
an appreciable amount,

F.C.C. PLANS
STATION SHIFT

THE Federal Communica-
tions Commission an-
nounced last month that
they are working on a plan to eliminate
the duplication of network programs,
throughout the U.S.

This will involve a proposed reduc-
tion in the number of clear channels
from forty to twenty-five and the re-
quirement that these stations maintain
an output of 500,000 watts instead of
the 50,000 watts now required. It will
be remembered that there is only one
500,000-watt station now operating—
WLW.

The purpose of this re-allocation is to
better serve dwellers in rural distriets,
who are fast becoming a mwost impor-
tant part of the listening public!
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E ARE now in the 16th year
of American Broadcasting.
The daring idea of youthful

David Sarnoff in 1919 when
he predicted the future of broadcasting
has grown into a vast industry with
many millions of dollars invested and
providing thousands of workers with
jobs which did not exist before broad-
casting started.

No one knows what the directors of
RCA thought of this prediction which
was included in a report from David
Sarnoff—who had just been appointed
commercial manager of the company—
but it is not hard to guess that they
did not consider it seriously or with
much confidence.

However, despite this fact, only one
year later, on Nov. 2, 1920, Dr. Frank
Conrad and his staff of Westinghouse
engineers broadcast over KDKA returns
of the Harding-Cox presidential elec-
tion—and thus staged what was perhaps
the birth of American broadcasting.

Since that time broadcasting has con-
tinued to grow by leaps and bounds and
is at present an important factor in the
progress of all civilized nations.

David Sarnoff has also grown. This
former telegraph boy who had a weekly
income of $5.50 at the age of 15 became,
in 1930, when only 39 years old, the pres-
ident of RCA. Now, however, after hav-
ing so much experience with radio and
broadcasting, he is quite tight-lipped
with regard to the future of radio, and
recently—during an interview with Mr.
Orrin E. Dunlap of the New York
Times, said the very meaningful words:
%, .. Those of today cannot foresee the
radio of a generation hence!” And no
‘one can blame him for his attitude, be-
cause of tremendous strides made in the
first 15 years of American broadcasting.

Fig. 3. Radio sets in public reduce sales resistance,

€3.2% OF ALL

GASOLINE STATION OWNERS

BELIEVE N AADIC AS AN
ADVERTISING MEDIUM

ORADIO A3 AN
ADVEATISING

OVER 25 MILLION SETS IN USE

To give a simple picture of broad-
casting today we may start with the
plain fact that on the first of January
of this year (1935)* there were about
22,000,000 home radio receivers in use,
and about 2,400,000 auto sets in use in
the U. S. (*See page 464.—Editor.)

What the figure of 22,000,000 home
radio receivers involves may be seen
from the fact that it was 50 years be-
fore 10 million telephones were in use
in America. Let’s take these 22 mil-
lion home sets and pile them up.

But this trick of statisticians in-
volves difficulties where radio sets are
concerned, because within the last 15
years about 10,000 different receiver
models have been put on the market.
There are large consoles and tiny
midgets, and table models of medium
and large size. Although it is difficult
to agree on an average size, by care-
ful estimations the average size has
been found to be about 24x16x9 ins.

With these figures as average dimen-
sions, all 22 million radio receivers piled
one on top of the other will give a pillar
towering about 8,000 miles!

If this colossal number of radio re-
ceivers now operating in American
homes is pictorially represented, as
in Fig. 1A, by dividing the 44,000,000
ft. pillar into 500 single ones having
base dimensions of 24x16x9 ins., each
pillar would be about three times as
high as Mount Everest (highest moun-
tain in the world, which towers about
30,000 ft. into the air.

Now let us group these 500 single pil-
lars to form a tower having base di-
mensions of about 30x16 ft. deep. Then,
taking $50 as an average value per set,
this tower would represent $1,100,000,-
000. Since the president of the U. S.
receives a yearly salary of $75,000, the
value represented by these radio sets
would be sufficient to pay the salaries
of all American presidents for the next
14,666 years!

LISTENERS ARE THE FINANCIAL POWER
OF BROADCASTING

That the main part of American
broadecasting has been financed by the
radio listener is shown impressively by
Fig. 1B. The value of all American

RADIO-CRAFT
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MILESTONES

In this article the author presents a cross-
section of radio broadcasting from 1919 to
date. The 25 million radio receivers now in
use are analyzed from all angles, and con-
clusions drawn concerning the probable
trend of the industry. Everyone interested
in radio should read this valuable article.
(Other references are given at right.)

Dr. Conrad and associates starting the Ameri-
can broadcast industry on Nov, 2,
KDKA sent Harding-cox election returns.
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broadeast stations including equipment
and goodwill is only $60,000,000. The
value of all commercial stations in-
cluding radio investment on American
ships is estimated at about $40,000,000.
Radio factories are valued at about $80,-
000,000, and the value of American
radio retail and wholesale houses may
be quoted as being about $50,000,000.

These 4 branches of radio repre-
sent a total investment of about $230,-
000,000 which is a little more than %
the value of all radio receivers in use
at present in American homes,

There are, as Fig. 1D shows, about 581
broadcast stations in operation in
America. More than 31 of them have a
power output at the antenna of about
50 kw. One station, WLW, Cincinnati,
the world’s largest broadcast station,
has an antenna power of 500 kw.! But
these 581 stations representing a value
of about $60,000,000 preduce an annual
gross revenue of about $90,000,000
which is certainly a worthwhile business
for the owners of these stations.

Very interesting also are the rela-
tions between the estimated value of
the American radio factories and their
yearly turnover. In the year 1934,
American radio manufacturers sold ap-
proximately 4,696,000 radio receivers
(this figure includes the export sales
of about 612,000 sets), having a total
retail value of about $250,390,000. The
figures for 1935 amounted to 5,600,000
units (including export) representing
a retail sales value of about $300,000,-
000. This increase is due to a greater
demand for consoles in 1935, and also
to the higher average prices for these
different types of receivers. (See also
Fig. 1C.)

As Fig. 1E indicates, the radico lis-
teners spend yearly for operating ex-
pense about 2.2 times as much as the
payroll figure for the manufacturing
and distributing side of the broadcast
industry. That is, the yearly bill for
the 800,000,000 “kilowatt-hours” used
to operate radio receivers amounts to a
sum which easily surpasses the yearly
payroll of all American broadcast sta-
tions. Also, the total kw.-hour energy
used by radio receivers is greater than
the total of kw.-hours used by each of
the domestic home appliances represent-
ed in Table I.

FEBRUARY,
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IN BROADCASTING

and figures concerning the radio

"The Broadcast Industry,"”
Feb. '35:
Growth of Public Address,”

vision in the Theatre,"

Radio-Craft, in presenting this comprehensive review of the latest facts
"business,"’
data contained in the following, previously-published industrial reviews.

and "A Modern Picture of Broadcasting,”
"A Modern Picture of Television,
May '35;
Radio," June '35; "The Radio Service Industry,”” and "The Radio Service
Business,” July '35; "World-Wide Television," Aug. '35; "Some Facts Abouf
Radio As a Career.' and "New Opporiumhes in Radlo. Nov. '35; "Tele-
Nov. and Dec. '35; and, '"Television and Ulfra Short
Waves," Jan. 3é. (Radio Month in Review items contain additional data.)

supplements the valuable

" April and May '35; "The
"The Present Status of Automotive

TABLE I

Estimated total amount of energy used
by domestic electrical appliances

Appliance Kilowatt-hours
Radio Receivers ... 800,000,000
Flatirons .......coeccevemsvceneens 673,000,000
Vacuum Cleaners ........ ....235,600,000

Washing Machines 131,000,000

Toasters . ...152,000,000
Percolators ....ooeeiiiivoneeeeienns 106,000,000
Heaters .covimriieiiccceeeeeeee 48,000,000

LISTENER INFLUENCE ON PRCGRAMS

Because of these important financial
relations it would be usual to expect
that the radio listener has a tremend-
ous, direet influence upon the program
planning. However, this is not the
case! Despite the fact that the Ameri-
can broadeast stations receive yearly
about 5,000,000 letters (which are care-
fully filed, as far as the networks are
concerned), the direct influence of in-
dividual listeners upon the program
planning is about ZERO! There are,
of course, some women's organizations
in America which have quite a bit of
influence on the kind of programs pre-
sented, but even their power is restrict-
ed, since program sponsors have the last
word in this respect!

However the indireet influence of the
radio listeners as a whole on the kind of
radiated programs (which are about
equally proportioned, as shown by Fig.
2A) is about 100 per cent. A survey
made by The Psychological Corpora-
tion, New York, by order of the NBC,
unveiled many interesting facts as to
just how the public is influenced by
radio. By means of a very interesting
method (which is deseribed with all de-
tails in a booklet—prepared by Dr.
Henry C. Link—entitled, “A Study of

Fig. 4. Increased revenue by commercials’ may

be attributed to more effective use of radio as an
advertising and publicity medium, as this figure

WILHELM E. SCHRAGE

the Relative Effectiveness of Major Ad-
vertising Media) a great many retail
dealers have been asked how far they
believe radio broadcasting is a fitting
vehicle for advertising messages. This
was done because it is realized that the
radio broadcasting lacks the great im-
or explain the advertising forces which
influence his preferences, Since the
dealer is actually the clearing house of
customers’ reactions, this survey (the
results of which are shown in Fig. 3)
is highly interesting.

It shows that the public en masge has
about 100 per cent control of the pro-
grams presented, because only programs
which suit the public taste will find
listeners. Since there are only a few
program sponsors who would dare to
present to prospective customers a per-
formance which did not produce popular
satisfaction, the broad mass of radio
listeners really has a very effective con-
trol of American broadcasting.

Inversely, the great influence of radio
broadcasting has had a great effect upon
listeners; this buying public (see Fig.
3) has greatly effected the amount of
advertising appearing in national news-
papers. According to Radio Today
{which compiled the diagram shown in
Fig, 4), many newspapers and maga-
zines had a decrease in advertising be-
cause of radio broadecasting. Accord-
ing to the above-mentioned magazine a
quarrel is going on between the news-
papers and broadcast stations, and as
always in such cases, both sides are
fighting for the patronage of the manu-
facturers of nationally advertised
brands.

METAL CONTRA GLASS TUBES

But this quarrel in the evolution of
radio broadcasting lacks the great im-
portance of another combat which has
its battlefields directly among the Amer-
ican radio manufacturers. This fight

illustrates. which is drawing much attention in
e the broadcast industry, is the one of
o™ e metal versus glass tubes.
+50 RN /’ According to the defenders of the
§:: = S )\—/ metal tube, 47 mar.mfacturer.s are using
o A waroh upwsuta — metal tubes in their sets. This fact pul.)-
g_, ~—7 | e lished as full-page advertisements in
40 NanouL et S many daily newspapers proves nothing,
&0 1 1 because there are other facts which en-
1929 1950 " 1931 T 132 1933 1938 uw]  ter the picture. (Continued on page 489)
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RADIO PICTORIAL

Recorded sound effects for radio broadcast work; short-wave car-relays; novel sets.

The sound effect apparatus {developed by sound-
effects specialist Al Sinton, and built by Ans-

ley Labs.) has replaced old-fashioned equip-
ment, and the results are better than with
the old, cumbersome gadgets. An auxiliary,

manually-operated tone arm may be seen be-
tween the two turntables. This is used on either
turntable for additional pick-up, as required.

“GE" TO SO. AMERICA VIA CAR RADIOID }
Henry {

This radic-equipped car was used by
Ford, visiting the G.E, plant at Schenectady, N.
Y., in talking via short-wave relays to his Buenos
Aires plant manager!

r

ON REAR
OF SET

INSTANTANEOUS  SE-
LECTION OF SOUND’
d EFFECTS.  This device

1 dial and tone arm. (Halbran Photos)

enables a studio techni-
cian to select any one
of a group of sound ef-
fects on a single record-
ing. The pickup arms
are set by turning a
graduated dial to the
number of the required
effect. Then, when a
button is pushed, the arm
swings to the exact spot
required and the needle
drops smoothly onto the
record. Two turntables are used so
that the operator may always have
the required sound ready. The view
below (right] shows a close-up of

"TWO.FACED" SET.
4 This novelty set, housed
in a case of the finest
woods, has a speaker
grille on both sides.
The receiver was de-
signed for the recent
Radio Show (N.Y.C.).
The chassis is a b6-tube
A.C.-D.C. superhetero-
dyne with 3 ranges
which cover all the pop-
ular bands in use af
present. Both sides of
the set are visible when
the set is centered on
30 the table. One side
carries an electric clock.
Since both sides of the
set have a speaker
grille the set will sound
as well from either side.

L
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for

-
i Mr. Sinton is seen adjusting the

mechanism of his apparatus
which  selects the desired
groove of the record for repro-
duction. The knobs on the for-
ward side of the machine are
the various volume controls.

TRANSPORTABLE SET. This
set by EKCO of England has
a built-in twin-loop aerial,
but can be used with the
conventional antenna. It in-

cludes all the latest im-
provements, such as de-
layed AN.C., noise sup-

pression, tone control, tone
compensated volume con-
trol, shadow tuning indice-
tor. The dial is uptilted for
ease of reading, and has
printed on it the names and
wavelengths of the various
large stations. The cabinet
is of moulded bakelite with
the handles an integral part.
-
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| (LIFEBOAT RADIO. This lifeboat
£ { is one of the first to be so equip-
1 ped under the new F.C.C. law.
The set and a searchlight are run
by a group of storage batteries.
Operation is possible even though
' the set be drenched with water!
v (World Wide Photos)

GERMAN BROADCASTER. The transmit-
ting room dispenses with the usual panels,
using plain glass instead. The metal-
framed glass serves only to keep the high
power isolated.

P
WAVETRAP. German device has a vernier
for exact elimination of signals.

Ay CAUTERY
CUTFIT. Thish
medical de-
vice shows us
that other

trades besides
the radio in-
dustry make use
of this style of
design. At first
glance this ap-
pears to be
only a midget
radio set,
{Comprex)

a
GERMAN 2-TUBER. The speaker is placed along-
side the chassis to eliminate cabinet resonance.

(RP8)

a
MICKEY MOUSE RIVAL. A British
concern will make cartoon films of
“Sam" and his musket. The operator
is examining a film sound track and
making a sound chart.

PPN
Dg,‘:A L N luu.‘n‘h

o
CONVERTER. Addition for the "Peoples ==
Receiver' converts this popular set into a '

modern [German) superheterodyne,
{Kutschbach)

Lo

R
.“‘“"ﬂ

-~ "\“
AIRPLANE BEACON ON THE AIR .
ROAD TO CHINA. Stations are
being built to guide the "China
Clipper” Trans-Pacific passenger
plane on the new airline to the
Orient. The Mokapu (near Hon-
clulu) station is illustrated.

SEASONING RACK. Apparatus
at the right enables efficient mass

A
RADIO TUBE EXAMINATION, De-
production of Raytheon metal

vice which enables the inspecter to

tubes.  All tubes of one type are
aged alike by the use of this ap-
paratus, "Load lamps” for elements
connected to the caps are above)p |
the drum; others are located inside. 1

RADIO-CRAFT for FEBRUARY
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examine the completed tube "mount”
before it is sealed in the glass bulb.
Notice the great degree of en-
largement possible in the projected
image of the bioscope. (RPS)
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LIGHTIMG AWD

NYONE WHO has visited one of
the modern broadcast studios
has no doubt been struck with
the “apparent” simplicity of

the room compared to those used a
few years ago. The word «pparent is
used because, as we will learn later,
they are far from being as simple as
they seem. The heavy drapes and
carpets found in the old-time studios
are missing and the announcer is no
longer expected to be a Houdini,
handling the production of the pro-
gram as well as announce, act as mas-
ter of ceremonies, and usher for the
artists and studio audience!

The studio of today is a well-appoint-
ed room, plainly furnished—but usual-
Iy rich in coloring and lighting.

Yet, under the quiet, dignified ap-
pearance of this modern studio lies all
the ingenuity of the electrical, acousti-
cal and mechanical engineer. Take for
example the corner of the studio shown

Fig. B. A corner of a modern broadcast studio.

L

\  BROADCAST
CONTROL

in Fig. B in which Ray Kelly, chief of
the NBC Sound-Effects Department is
shown with a few of his latest gadgets
for producing the background noises
and incidental sounds required with
every broadeast. The walls of this
studio in Radio City are lined with rock-
wool blankets, varying in thickness ac-
cording to the requirements of the room,
and the wall finish, instead of being
hard plaster of the usual type, is con-
structed of panels of a material known
as transite. This transite is perforated
on the upper part of the wall, while the
wainscot is made of the same material
in a solid form. Roeckwnol is chosen as
the padding because of its characterist-
ic of absorbing medium and low tones
more readily than high ones. This gives
the desired effect of a “dead” space for
the medium and low tones and a “live”
space for the high ones.

The floors of this studio are also
treated in a very special way. There
are 5 steps in this treatment. First,
the solid concrete building floor is
equipped with stecl flooring channels
which rest on hair-felt-covered spring
clips, properly spaced to carry the antic-
ipated load. The space between the
channels, which are laid parallel the
full length of the room, is covered with
loose rockwool. Next a layer of heavy,
black, building paper is placed over the
entire floor, over which a wire mesh is
then placed. Finally, a layer of con-
crete is poured and the finished floor is
ready for linoleum. Some of these
steps in floor and wall acoustic treat-

Fig. D. A few of the studio hand signals used to inform the announcer and artists of

MODERN
STUDIO
TECHNIQUE

A few of the high-lights of building and op-
erating a modern broadcast studio show
how very complex this apparently simple
work has become in perfecting the nation-
wide distribution of radio programs.

C. W. PALMER

ment are seen in Fig. C.

By this method, the drapes arc elim-
inated and the studio has better char-
acteristies for broadcast purposes.

An idea of the multiplicity of studios
used for operating a national chain can
be obtained from an examination of Fig.
1. This shows a plan view of the 8th
floor of the NBC studios in Radio City.
Note the differently-sized studios, each
of which is used for a different type of
program. There is the large auditori-
unt studio at the right which is 132 ft.
long and 78 ft. wide. This is used for
large orchestras and for exceptionally
popular programs where large studio
audiences always congregate. To the
left of this mammoth room which is
two floors high and has a large baleony
for the studio audience are the various
smaller studios, each with its control
room, from which the program is moni-
tored. Note also the special studios for
speakers and (Coutinned on page 498)

wANNE

Y

= 1
Fig. C. Details in acoustical treatment of studios.

the progress of a studio program.

!
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MAKING A 12

-TUBE

HIGH-FIDELITY
BROADCAST RECEIVER

Here is a real high-fidelity set solely for superior reception
of local stations on the broadcast band.

M. H. GERNSBACK

PART |—THE TUNER

T HAS LONG BEEN the author's
desire to possess a receiver which
would give really fine reproduction
of local stations. It was felt that
great selectivity, high sensitivity and
high-quality reproduction did not make
good bedfellows so a T.R.F. receiver
with “poor” selectivity (as compared
with the average modern set) and only
sufficient sensitivity to adequately pick
up the important locals was designed.
Briefly, the set comprises 2 T.R.F.
amplifier stages followed by a diode de-
tector. This in turn feeds into a 2-
stage A.F. amplifier, with both stages
in push-pull. High-quality transformer
coupling is employed between the driver

Fig. B, above. Underside view.

and power stages. A separate 2-stage
amplifier with both stages in push-pull
is used as a “bass booster” stage to in-
sure adequate bass response when the
receiver is operated at low volume lev-
els. (A 1l-stage preamplifier with mike
input transformer is also included al-
though this may be left out if the build-
er does not plan to make use of it.)

Two type 6D6 tubes are used in the
R.F. amplifier and a 76 with plate and
cathode tied together serves as detector.
A pair of 76s are used in the first A.F.
stage and are followed by two 6A3s in
the power stage. The bass booster cir-
cuit employs two 6F7s and the pream-
plifier makes use of an 85 tube. The
new type 6E5 cathode-ray tuning in-
dicator tube (or “magic eye”) is en-
ployed to insure that stations will be
properly tuned.

CIRCUIT DETAILS

The T.R.F. amplifier follows conven-
tional design with the exception that no
attempt has been made to secure sharp
tuning. The band-width is of the order
of 30 to 40 ke.

The T.R.F. coils make use of a com-

# f CATHODE -RAY
TUNING
TUBE

bination of capacitative and inductive
coupling to equalize response over the
whole tuning range. (The secondaries
of these coils are wound with solid cop-
per wire rather than litz, as solid cop-
per wire in this place prevents too much
selectivity.) The tuning range with a
3-gang, 365 mmf. tuning condenser is
530 to 1,700 ke.

It should be noted that the plates of
the R.F. tubes are supplied with 100
V. instead of the usual 250. With 100
V. the impedance of the 6D6 tubes
is greatly reduced and makes possible a
better inipedance match between the
tubes and R.F. coils. The loss in am-
plification is not enough to be of any
concern, while the selectivity curve is
flattened somewhat more by this pro-
cedure.

Automatic volume control is employed
on both R.F. tubes. It was originally
planned to avoid A.V.C. and operate
the R.F. tubes at a fixed bias in order
to overcome distortion caused by oper-
ating the R.F. tubes on a curved por-
tion of their characteristic curve. (This
condition occurs when the bias on a
tube, even a (Continued on page 486)

Fig. |, below. Circuit diagram of the high-fidelity R.F. tuner chassis.
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HOW TO MAKE A “FREE-REFERENCE-POINT"
MULTI-PURPOSE
SET ANALYZER

Fig. B. The “works''—note the cable wiring.

HIS TESTING instrument con-
sists, essentially, of a universal
volt-milliammeter, Fig. 2, and a
free-reference-point unit, Fig. 1.
Three sockets are available for current
readings of all modern tubes.

Voltage scales, A.C. and D.C. of 10,
100, 500 and 1,000 are selected, as
shown in Fig. 2, by means of a rotary
selector-switch, Sw.6. Rotating the
same switch in the reverse direction,
selects current scales of 10, 100, 500

Fig. I, below. The circuit of the free-reference-point unit.

The amateur who is in need
tester which will accommodat

of a set analyzer and tube
e the latest set as well as the

oldest will find this unit unusually flexible.

W. C. BELLHEIMER

and 1,000 ma. Setting the toggle
switch Sw.10, cuts a 10-A. shunt di-
rectly across the meter.

Jack switch Sw.4 selects current or
voltage; Sw.5, A.C. or D.C.

Resistors R5 and R10 convert the
meter to a 0-5 voltmeter; R6 then
completes the total resistance for the
10-V. scale.

(Carbon resistors having a 5 per
cent tolerance were found accurate
enough for ordinary service work.)

The current shunts, with the excep-
tion of the 10-A. shunt, are hand-
calibrated from wire-wound resistors,
for a 5-V. meter. The 10-ma., 550-
ohm shunts are obtained by moving
the clips of a standard, 500-ohm size,
bare-wire-wound resistor closer to the
ends. The extra value of 50 ohms is
readily obtainable.

The 10-A. shunt is a stock size for
this meter. The 10-ma. shunts are
connected in the plate leads between
the socket selector switches, To make
current readings on this scale with the
test leads, it is necessary to set the
socket-selector switches across one of
these shunts.

Switch Sw.7, in Fig. 1, is in posi-
tive lead, and Sw.8 the negative. To
measure plate voltage from the cable,
Sw.7 should be set at P, or, according
to the RMA socket numbering system

to 3, while the Sw.8 is set at K or H
{or 7 or 8), depending on the type of
tube. To measure plate current of the
same tube, both switches should be
set at P, the jack switches thrown to
their proper position, and the correct
scale selected.

Several dead points remain on the
socket selector switches for future
tubes, and on the scale selector for
other scales,

All types of tubes may be tested in
the analyzer, using the grid-shift

method. For tubes with the grid at
the socket pin, Sw.l1 is thrown to
“TEST.” When the control-grid is at

the top cap, Sw.2 is thrown to S.-G.
{Toggle switch “NOR"” on the panel
is an *“extra” for future use.)

The 5Z4 rectifier tube, having one
different filament post, need cause no
worry, because the cable feeds straight
through, so that the filament posts in
the set under test will occupy the same
pins in the analyzer socket. To read
the filament voltage of the 5Z4, set
Sw.7 at 2, and Sw.8 at 8.

Current shunts are connected in
leads 3 and 4. This may be extended
to include all the leads, or toggle
switches may be connected in several
leads, and opened for current readings,
the shunt then being connected to the
scale-selector (Continued on page 488)

. . - , RS 3 RC
Fig. 2, right. The analyzer volt-milliammeter unit. A —— ) 5 o
Fig. 3, lower right. The adapters for ermitting 4, 5-, 6-, 7-, or octal-prong 10 AMP, )
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2 NEW METAL

Here are two new additions to the metal-tube line.

TUBES!

One is

a (first metal multi-purpose!) "improved equivalent' of the
75 tube; the other is a full-fledged metal tube (it is a gas-
filled filamentless rectifier), but glass-lined inside!

R. M. PURINTON

THE 6Q7 DUO-DIODE TRIODE

This tube has circuit applications corresponding to those
used with the type 75 glass tube. Reference to the charac-
teristics of the new 6Q7 shows noteworthy changes in the
The amplification factor is 70 and the plate
resistance 59,000 ohms—both lower than in the 75.
mutual conductance of the 6Q7 is slightly higher.

The result of these changes is a definite improvement in
the signal-handling capability of the 6Q7. This tube is of
the uni-potential cathode type; heater rating is 0.3-A. at

triode section.

6.3V. Additional characteristics are as

Triode-Section Class A Amplifier
(Operating Conditions and Characteristics)
(Shell tied to Cathode)

ment.
gas rectifier.
The

follows.

Base connections of the 6Q7 and 0Z4.

THE 0Z4 RECTIFIER

Since this tube operates through the ionization of a gas
contained in a gluss inner bulb, it does not require a fila-
In basic principles the 0Z4 is closely related to the
(This is a type of tube which Raytheen
pioneered in 1922, and continued developing to date; sev-
eral exclusive patents on this gas-type rectifier are held.)
The cathode of the new rectifier operates at an emitting
temperature thus permitting values of rectifier efficiency
and voltage drop comparable to those found in a mercury-
vapor tube, equipped with a filament.

The 074 was developed primarily for use in vibrator-
type “B” supply units for automobile-radio receivers.
has the typical characteristics of all gas-filled rectifiers—

It

as regards (a) a constant volt-
age drop; (b) ability to han-

Plate voltage........ 250 100
Grid voltage........ —3 —1.5
Amplification

factor ... 70 67
Plate resistance,

ohms ... 58,000 84,000

Mutual conduct-
ance, mmhos. 1,200
Plate current, ma. 1.2
(Continued on page 492)

800
0.4

dle peak currents; and, (¢) a

+ T
ouTRUT 75mA 300V

- {MAx )
Tk

0Z4

tendency to generate R.F.
noise. The R.F. noise (¢) may

¢
" [ 300v. M
INTERRUPTED " STARTING)
D¢ SOURCE 200 MA
{BATTERY AND /
VIBRATOR )

-B-

be eliminated by proper filter-
ing and by connecting the met-
al shell to the point giving the
best shielding. The shielding
(Continued on page 492)

The author compares the
testing of metal and glass
tubes in radio receivers.

ANY SERVICE MEN are of the
M opinion that the metal tubes
are entirely different from
their older glass cousins. Physically,
there is a difference—electrically, how-
ever, the principle of operation is the
same in both types. It is not abso-
lutely necessary to purchase new test
equipment in order to test receiver cir-
cuits using metal-type tubes.
Changes have been made, but they
are not as radical as many believe.
The first thing that seems to worry

TESTING METAL-TUBE SETS
WITH PRESENT EQUIPMENT

F. L. SPRAYBERRY

the Service Man is the fact that these
new tubes have 8 prongs-—one more
than on any tube manufactured before.
However, none of the new tubes have
more elements than the former 7-prong
tubes. The Bth prong is connected to
the metal envelope of the tube. This
is done to give the metal envelope a
good ground so that it will act effec-
tively as a shield.

A ground or chassis connection on an
analyzer is very useful (we advocated
it long before metal tubes were intro-

duced), and it has been provided in
many analyzers.

Since the new tubes do not actually
have any more elements than glass
tubes, they may be tested in much the
same way.

Of course, an adapter and additional
sockets must be used to make connec-
tions between test equipment, tubes
and the receiver. However, this will
not present a serious difficulty if cer-
tain fundamentals are kept in mind.

(Continned on page 492)

Fig. 1. Circuit connections of the metal tubes and their adapters.
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ARMATURE —~—._ MAGNET

AERIAL LROUND

NATHAN .

The crystal-oparated
motor made for the
N.Y. Show,

found in the radio fan’s junk box which will run

on radio power received from stations some miles
away. The construction of the motor is not at all diffi-
cult and the average radio fan will find it both an inter-
esting and instructive diversion from his usual radio ac-
tivities. (This “motor,” essentially, is a galvanometer pro-
vided with bearings and a commutator that allow con-
tinuous rotation in one direction.—Editer)

As might be expected, such a motor cannot be used to
drive any mechanism as all of the power developed is used
in overcoming friction in the motor itself. The motor
built by the writer will run on an input of one ten-
millionth of a watt (armature current 7 microamperes and
armature resistance 2,000 ohms) and can be truthfully
called a “flea-power motor,”

The major parts necessary for its construction are: a
crystal receiver, a horseshoe magnet, a short piece of iron
rod and some small enameled wire from an A.F. trans-
former secondary or a Ford coil secondary.

As this motor operates on D.C. only, the purpose of the
crystal receiver is to tune in the desired station and to
change the R.F. current induced in the antenna into D.C.

N electric motor can be built using materials usually

=23 | MAKE THIS
"RADIO” MOTOR

This novel radio-operated device, shown for the first time
at the New York Radio Show is easily constructed.

HALL

A signal loud enough to be easily heard will be sufficient
to operate the motor.

It is necessary that the current through the armature
winding be reversed at the end of each half-revolution of
the motor. On weak signals this must be done with a
hand switch but on powerful signals it may be accom-
plished with a mercury or metal-segment commutator.

Figure 1A shows top and (Continued on page 488)

Fig. |. Details of the motor which will enable anyone to construct one from
parts found in the junk box.
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UNIVERSAL
oUTPUT
TRANSFORMER

CeLL

0-15A -
METER

Testing voice-coil resistance for impedance matching.

HERE is on the market a “universal output” trans-
Tformer so designed that it enables the Service Man to

service a large number of radio sets with a single unit
in the event of output transformer failure. Original per-
formance is restored, and in some cases better than origi-
nal performance is obtained.

The novel feature of the transformer is that although
the primary is untapped, it matches almost any single tube
or push-pull output stage. For push-pull operation, cor-
rect primary matching is obtained when 71A, 45, 50, or
43 type tubes are used. For single tube output using the
total primary, correct matching will be obtained with the
33, 47, 41, 42, or 2A5 tubes. One-half of the primary can
be used to match te a single 48 tube.

Various secondary matching impedances are obtained
by a tapped secondary. The taps are arranged to accom-
plish the most uniform variation of impedances with a

464

A NOVEL

SELF-MATCHING
OUTPUT TRANSFORMER

Description of a novel transformer that is
matched to universal outputs by means of
secondary taps, used in combination.

C. E. DeHORN

minimum number of terminals. The range of load imped-
ances is from 1 to 30 ohms. The various load impedances
and their respective terminal connections are given below:

Impedance Terminal Impedance Terminal
(ohms) numbers (ohms) numbers

1 4-5 14 2-4

2 4-6 16 1-4

3 3-4 or 22 2-5

2-3

4 1-3 25 1-5

8 3-5 28 2-6

12 3-6 30 1-6

Two other terminal combinations are possible but load
impedances for these combina- (Continued on page 488)

The circuit of the transformer, left, and low-resistance ohmmeter, right.
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A department in which the reader

may exchange thoughts and ideas
with other readers of RADIO-CRAFT.

READERS’
DEPARTMENT

AMERICAN SET MAKERS PLEASE NOTE!

London, W1, England:

Some time ago I purchased from a radio dealer in Londen
(England), a “Belmont” radio set and took it out to
India. It worked splendidly for about six weeks, picking
up most of the Continental stations, but then it developed
faults—probably the insulation broke down—which could
not be lececated. My dealer supplied no address of the man-
ufacturer or its London agent, but I was able to ascertain
the Chicago address and wrote accordingly—but no reply
ever came, So the set was practically useless and no
assistance could be obtained from the dealer.

I am in London, again looking over several portable
American sets. There are several—such as “Sparton,”
“Kylectron’—but my difficulty, after previous experience,
is the same—the dealers are unwilling to disclose the
agents’ or manufacturers’ addresses, and noe technical data,
drawings or information are available on these sets. My
personal experience of American manufacturers is that
their products are above suspicion and so are their business
dealings, and the only conclusion I can draw is that small
dealers here, in order te obtain perhaps high percentage
of profits and, fearing one might write directly to America,
are adopting such practices. It would, I feel, be a greater
advantage to American manufacturers if they issued their
names and addresses together with those of their local
agents with necessary technical details, which would create
confidence in the purchase of their sets, as it is admitted
here that in small portable radio sets no country in the
world can compete with the U.S.A. (Thank you, Mr. Nissar.)

Perhaps it may be of equal interest toc the manufactur-
ers of “Kylectron’ sets if I state my experience that for
inquiry of their sets I called at the “Radio Center,” 53/54
Haymarket, London, S.W./1, an agency which is always
too willing to assist and advise on matters relating to radio
sets, and they gave me to understand that some one left
a “Kylectron’” set with them for demonstration, but they
were unable to either trace the dealer or determine to
whom to return the set nor had they any technical infor-
mation on hand that would enable them to give any views
on the set.

American enterprise in advertisement is par excellence
but this takes the cake in lack of proper advertisement.

I am calling the attention of the American Chamber of
Commerce here and would also appreciate your courtesy
if you can recommend to me a smail 5 or 6 valve (tube)
portable set (the best on the market), and also ask the
makers to send me details, as I would prefer to purchase
directly from the States.

Is there any publication in the U.S.A. that will give full
particulars on portable American sets or their parts to
make up or assemble at home? Your journal does not
supply necessary information on this matter.

A. R. NIssaAR,
% Thomas Cook & Son,
Berkeley St.

Here, indeed, is an interesting expression of personal
experiences, and one which it would be well for the manu-
facturer with an eye to business expansion abroad to give
consideration.

There are no publications that furnish construction de-
tails for the home construction of factory-built sets, but
there are several magazines, including Radio-Craft, that
publish complete details, including an itemized List of
Parts, for building up radio receivers of all sorts and kinds,
from “1 tube-ers’” to 10 and 12 tube jobs that do every-
thing but wash and dry the dishes. However, unlike some
of the English magazines, for instance, which devote a
RADIO-CRAFT FEBRUARY, 1935

for

large portion of their editorial space to the construction
of kit sets, American radic magazines seldom describe, in
a single issue, the building of more than 2 or 3 radio sets
of assorted types, since space must also be available for
describing public address amplifiers, test equipment of all
kinds, ete. (Except for imported units, tube checkers and
set analyzers are an almost unknown quantity in Europe
—it is probable that the lack of standardization in tube
characteristics, prong and socket connections, etc., are fac-
tors that deter even the most adventurous of manufactur-
ers.) Several of the American “trade” magazines carry
advertisements by the foremost set makers, and the edito-
rial columns of these publications include illustrations and
reviews of the outstanding features of all makes of radio
receivers. The more outstanding designs are discussed,
in the Radio-Craft “Data Sheets.”

A NEW RACKET?

Long Beach, Calif.:

You have had many fine articles on the design and con-
struction of P.A. equipment. Also articles on getting
business along this line.

However, I have yet to see any mention of “The Authors
& Composers Association.” Personally I feel this is one
of the biggest rackets in the radio-P.A. line. I know that
all the radio and P.A. men in this district of California
feel as I do on this matter, and I believe that you will find
the feeling is the same wherever you go.

What is this association and what right have they to
charge us to play popular music on our systems? Don’t
we pay for the records and sheet music and does not the
price we pay include the royalties and cuts for making
the records and composing the music? Why then, in
order to play records or radio, or to pick up an orchestra
playing popular music with our microphones, do we have
to pay an additional royalty of $7.50 per day for a port-
able amplifier or $300.00 per year for a permanent instal-
lation? Haven't the artists or composers already gotten
their cut on every record or piece of sheet music?

If the fee was $1.00 or $2.00 a day instead of $7.50,
1 believe that Service Men would pay and say nothing,
even if they felt it was an imposition. I do know that
there are many Service Men

(Continued on page 489)

The noted comedian, Milton Berle, had a seat away on the outskirts of the

Baer-Louis fight where he could neither see nor hear the progress of the

great battle, so he equipped himself with a small porfable set and onjoyod
the fight! {(We wonder, therefor, whether this "Berled” his neighbors!)
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INTERNATIONAL
RADIO REVIEW

Fig. A. An alkaline’ *'B'" unit popular in Australia.
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Fig. 1. An experirmental aerial for reducing noise.

Fig. B. A radio table of English design.

Fig. C. A tuning dial like the automatic phone.
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A NEW ALKALINE "B BATTERY
THE percentage of “‘rural” (battery-

operated) sets in Australia is quite
high, as many of the outlying towns
have small power plants which cannot
be depended upon for radio receiver
power supply because of the wide vari-
ations in supply voltage with varying
loads. Also, many of the sets in use are
located on farms and ranches where
no electric power is available.

Thus, batteries are still a very im-
portant item in radio reception “down
and under.”

Radio Review of Australic (Sydney)
recently printed a description of a new
“B” battery of the nickel-cadmium
type, similar to the Edison battery.
This unit contains small cells arranged
in groups of 4, which, in conjunction
with a unique built-in switching ar-
rangement changes the wiring from a
straight-forward series circuit to a
series-parallel unit having 4 cells in
each series group (see Fig. A). By
this system, the battery ean be charged
from any 6 V. battery charger, wind-
driven generator or similar arrange-
ment.

NOISE-FREE ANTENNA

AERIAL systems designed to reduce
the annovances of man-made static
have been sold, now, for some time—
since the advent of the all-wave receiv-
er. Various types, each having cer-
tain advantages, have been made.

Another type, different in mechanical
construction from the types available
in the U.S. was described in Radio
Magazine (Paris) recently. As shown
in Fig. 1, it consists of a wire about
30 ft. long suspended between insula-
tors and completely surrcunded by a
cage aerial, slightly shorter than the
single wire and completely insulated
from it.

The cage is grounded through a con-
denser of 500 mmf. maximum capacity
and a variable resistor of 5,000 ohms
which are connected in series and each
equipped with a shorting switch.

By correct adjustment of the re-
sistor and condenser, it is claimed that
local man-made static noises can be
completely eliminated by the shielding
effect and (Continued on page 489)

Fig. D. A receiver disguised as a group of books
or use on @ library table.

RADIO-CRAFT for
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RADIO-CRAFT receives hundreds of magazines
from all parts of the world. Since the cost of sub-
scribing to each of these would be prohibitive for
most radio men, we have arranged with technical
translators to prepare reviews for our readers.

Fig. F. A hexagonal-shaped radio-phono. cabinet.

Fig. G, A cylindrical-shaped radio and autornatic
phonograph turntable and pickup.
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WAR-TIME USES

OF RADIO

Radio is now used in all branches of warfare; but then,
"wireless'' communication was essential evenin 1184 B.C.!

E. W. SLOP

TIIIOPIA and Italy at war pre-
sent factors of greater political
and economical importance, and
more tactical interest than any

that have arisen in other conflicts
within the last 30 years. A highly mod-
ernized army, equipped with all the de-
vices science can provide, fights against
an enemy army which is (despite the
fact that some modern weapons are
available to the Ethiopians) of ancient
organization, Qur interest in this
struggle is not only in the strategical
value of the application of modern ma-
chine guns, airplanes and tanks in a
country of wilderness, but in the test
of the communication system utilized
in this war.

It is an old strategical axiom that
“an army is as good as its communica-
tion system,” and tactical dogma that
“an army without a properly function-
ing communication system has about
the same value as a chain with some
disconnected links.” What may be the
nature of the communication system
does not matter as long as it fulfils
its purpose, and effectively parallels the
system utilized by the enemy.

"WIRELESS TELEGRAPHY"
IN THE YEAR (184 B.C.!

The efficacy attained with an old-
fashion communication system in war-
time is described by Aeschylos, in his
famous “Agamemnon’” (verses 274-
309), in which he reports how the
Greeks (in the year 1184 B.C.) after
their victory over Troy, in Asia Minor,
telegraphed their jubilant message to

Grecce in a surprisingly short time, by
means of 9 relay fires kindled at the
tops of high mountains, and bridging
by this first-known example of “wire-
less telegraphy” in history, a distance
of about 320 miles.

In more recent times, the importance
to victory, of a well-functioning com-
munication system, was impressively
demonstrated in 1914, by the famous
Marne victory of General Joffre uvvor
the Germans. This victory was maiie
possible not only because the Germans
had over extended themselves and had
also a defective transportation system,
but due also to their communication
system which at this time did not func-
tion efliciently. The Ethiopians try to
copy General Joffre’s tactics, permit-
ting the Italians (as did Joffre) to oc-
cupy important points, even going so
far as to cut the unique Djibuti-Addis
Ababa railway. But it seems the Ital-
ians also have learned from the Marne
battle and are careful not to be strung
out without immediately setting up an
extensive communication network,
which in November, 1935, saved them
from defeat in northern Ethiopia.

"SWS” AN ENGLISH SECRET

Still other World War battles were
won—and lost, via the communication-
system route, The great North Sea
battle off Dogger Bank started, to the
dismay of the Germans, by the inter-
ception of important messages. As a
result of messages picked up by the se-
cret “SWS interception stations” on
the east coast of England, the German
High Sea Fleet (Continued on page 490)
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Newest British "'pocket'

submarine (extreme

left); note radio an-
tenna.

Left, another '‘mystery
ray'’ machine which has
its power supply in the
targe box {which is the
carrying case for this
entire, demounted Ger-
man '‘station"),

SRR T

Right, newest English

tank; note aerial. The

set works on 9.23 meters
with 2 W, power.

www americanradiohistorv com
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Pedal-powered | W, portable station which may be
used for fone or CW, work. This German field

radio is depicted ready for operation.

a loop

U.S. Coast Guard planes equipped with ]
gain §

antenna enclosed in a bakelite "egqg”
m.p.h. more speed!

Two-way radio equipment in the cockpit of a
U.S.A. Curtis Raven light bomber. Note that the
apparatus is entirely covered.

Radio operators of the ltalian Army in action. These
sets are of the [oop type and the batteries are in
the lower boxes.
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INTENSIFIER

CATHODE

“oure | THE RENODE-

Fig. A. The internal
structure of the tube
showing the cathode sur-
rounded by a shield hav.
ing a slot cut parallel to
its axis; an "intensifier"

/ DEFLECTORS | ot e
CONCENTRATOR to control the electron

stream; and a plate.

FIRST PUBLISHED
DESCRIPTION!

In this exclusive article RADIQ-CRAFT
presents the first description in America
of the radically new cathode-ray type
of detector, amplifier and oscillator
tube. According to available data it
spparently results in more selactive, sen-
sitive, and noiseless performance than
present grid-type tubes! |t appears o
rank in imporfance with the recently-
announced {Jan, 1936 issue) Zworykin
electron-multiplier "ray”-type tube.

troduced in Denmark! Due to

a peculiar patent set-up, Den-
mark has been subjected to excessive
licensing fees, and it is this situation
which the new tubes have been designed
to circumvent.

The following technical and political
explanation outlines the characteristics
and conditions under which the Renode,
as the new tube is called, has been in-
troduged,

RIDLESS wacuum tubes, in. a
new series, have just been in-

OPERATES ON CATHODE-RAY PRINCIPLE

Fig. B. The appearance of the tube elements.

468

In principle, the Renode has some
resemblance to the Braun tube, the
workings of the former being founded
upon deflection of cathode rays (first
utilized in the latter).

The interior arrangement of the elec-
trodes in the Renode is shown in Fig.
1A. The circle indicates a cross-
section view of heater; and cathode, K.
Element C is a metal screen or shield
(hereinafter called the concentrator);
it surrounds the cathode, and has a
slit across it parallel with the length
of the filament. Electrode I is an aux-
iliary plate termed the intensifier; it is
plate-shaped and has in the middle of
it a slot of exactly the same size and
position as the one in the cathode screen.
Plates D1 and D2 are called deflectors.
The ordinary plate or “anode” is identi-
fied as P.

Now let us proceed to see how this
arrangement works, by referring to Fig.
1B. Potentials are applied to the elec-
trodes as shown; cathode, and aeflect-
ing electrodes D1 and 2 are at zero vol-
tage; the intensifier, I, and ordinary
plate, P, under a certain positive po-
tential; and the concentrator, C, at a
suitable negative potential (as indicat-
ed by [---]).

Under such conditions a concentrat-
ed, straight-line electron beam, the out-
lines of which are defined by the aper-
tures of the concentrator and intensifier
electrodes, will flow across to plate.

RADIO-CRAFT
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A NEW GRIDLESS TUBE

A revolutionary Danish radio receiving tube
of ""cathode-ray' type is announced in this
exclusive story by our Danish correspondent.

SVEND ANKER-RASMUSSEN

CONTROLLING THE BEAM

Now, if the numerical value of the
concentrator potential is decirecased (as
indicated by [ - - ], in Fig. 1C), the
beam will spread 1itself out in the mid-
dle between the deflectors. A further
decrease of the concentrator potential
([-], in Fig. 1D) will result in some
of the electrons touching the deflectors,
which are thus compelled to receive a
certain number of electrons.

When the value of concentrator po-
tential required to bring the tube funec-
tions into the state illustrated at Fig.
1D is found, the goal of “ordering the
cathode ray” to suit a purpose has been
reached. If R.F. currents are now ap-
plied to the deflectors, as shown in Fig,
24, the beam will be deflected alternate-
ly towards either of the opposite de-

flector elec- (Continued on page 493)
Fig. 1. The tube action in detail.
CONCENTRATOR INTENSIFIER
«; )
CATHODE
(")\_ ) (DN
PLATE
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NEW DEVELOPMENTS IN
ALL-WAVE RECEIVER

DESIGN

With the number of tubes in some of the new sets running
to 20 and more, users wonder if all of them are needed.

HE NEWEST all-wave sets are

becoming more and more compli-

cated with each succeeding model,

until the long-suffering consumer
begins to wonder if he couldn’t get
along just as well with a lot fewer tubes,
We shall try to explain herein some of
the uses of this multiplicity of tubes as
well as some of the other complications
of one example of the latest in phono.-
radio combinations.

In the first place, the general trend
at present seems to be toward the cover-
age of a wider band of frequencies, in
order to include more of the interest-
ing types of transmission on the air.
The set illustrated diagrammatically be-
low has a range of 140 to 410 ke. and
540 to 60,000 kc., the space being left,
as usual, because of the I.F. amplifier
which is tuned to 460 ke. (at which

Fig. I. Circuit of one of the newest all.wave radio-phono. set—the RCA model D 22-1.

ILF. an R.F. “dead spot” is produced).

The use of metal tubes is becoming
more widespread all the time, and de-
spite arguments of the relative worth
of metal and glass tubes, the fact re-
mains that there are several entirely
new types in the metal line which have
been found exceptionally useful and
efficient. One of these is the 6L7, 2 of
which are used in the ecircuit below;
one as a lst-detector or converter, and
the other as an “expander’” tube, which
latter will later be explained in more
detail.

The 6Eb cathode-ray tuning tube
naturally cannot be made of metal since
the tuning indication must be viewed
on the elements of the tube. It is one
of the latest types though and counts
as “1” in the surprisingly high total
of 22 tubes!

o -+ ifc DETL

:
oy

L
L
i
e

I [ I

The pheono. section includes an

The use of a separate A.V.C. ampli-
fier and rectifier tube is quite wide-

spread nowadays. At first glance this
scems to be merely another method
used to swell the already large numbcr
of tubes. However, the use of these
separate tubes provides a much better
control of output than if the A.V.C.
duty was loaded onto the 2nd-detecior.
The push-pull audio stages are used
to obtain greater power and better
tone quality than would be the case if
single-tube stages were used. The out-
put stage of the circuit pictured is rated
at 25 W. While this is away above
that needed for the average use, it in-
sures that when a loud low note comes
through, there will be sufficient power
to reproduce it without distortion.
The output of 25 W. may not be
needed so (Continited on page 505)

“expander'’ in its amplifier,

1F2 0ET.2
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Fig. B, above. Yon Ardenne with the deluxe sef.
Fig. A, below.

An inexpensive television sef.

NEW GERMAN

TELEVISION RECEIVERS

Two new television receivers are described—one a reason-
ably priced instrument and the other a super-set.

MANFRED YON ARDENNE

ELEVISION technique is now 50
Tyears old—therefore, it is much

older than even the earliest types
of radio telegraphy, not to mention
radio broadecast transmission. Still, de-
spite its antiquity the technical devel-
opment of television is still far from
its final goal. Each month brings tre-
mendous strides towards perfection of
image reception. Today, the drawing
board and pencil are tools that permit
the research laboratory worker to pre-
sent a graphical fixation of his ideas
much more rapidly than can a corps of
dexterous artisans convert the ideas
born in the laboratory into devices for
practical application.

An impressive demonstration of the
progress in German television technique
was given at the recent Berlin Radio
Shew. One of the displays included
the inexpensive television receciver
shown in Fig. A. This model, devel-
oped in my laboratory, is produced in
a series of small models by the firm of
C. Lorenz, A. G.

A television receiver having much
greater dramatic appeal is shown in
Fig. B. This set was designed accord-
ing to my own latest ideas, and was
built by C. Lorenz solely on a quality
basis—that is, without regard to cost,
just to show what could be done, and

also to point (Continued on page 505)
Fig. C. The wide-range amplifier discussed.

Fig. A, G.E. (experimental} metal tvbe No. !

are in everyday use, it is becom-

ing more and more evident that
they have several outstanding merits.
These merits seem increasingly impor-
tant as set designers and Service Men
continue to acquire experience in work-
ing with these tubes.

In the first place, all-metal tubes are
compact. Small size is one of the quali-
ties that impresses you immediately
when you inspect an all-metal tube. It
is mainly because of this small size and
because they require no shield cans that
some of the new sets are so compact.
This compactness of the all-metal tubes
is illustrated in Figs. B and C where a
6K7 is compared with its correspond-
ing glass tube. You can see in Fig. B

NOW THAT the all-metal tubes

470

OUTSTANDING MERITS
OF METAL TUBES

A comparison of the dimensions and operating character-
istics of glass and metal tubes.

HERBERT M. NEUSTADT

that the metal tube is much shorter
than the glass tube. In Fig. C it can
be seen that the smaller size of the
metal tube is not due to any reduction
in the size of the electrodes. The all-

Fig. B. Tube-size comparison.

Fig. C. Comparison of elements.

metal tube, as a package, contains just
as much vacuum tube but wraps it
up with less waste space.

The compact structure of the all-
metal tubes (Continued on page 503)

Fig. D. Comparison of leads.

T
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ANALYSES of RADIO RECEIVER SYMPTOMS
OPERATING NOTES

LYRIC MODEL 5-8

HE customer complained of noisy reception

saying that the set would sometimes play
well for 53 minutes or so then go noisy again.
A shorted condenser, Cl, Fig. 1A, was found
and replaced but the noise continued. Finally
the A.F. input transformer was replaced and
this cured the trouble. This transformer had
checked OK on a resistance test.

CROSLEY MODEL 102 AUTO RADIO

HEN ecircuit oscillates and loads up, test
the 6B7 second-detector tube, which will
usually be found to have low emission,

When this same set goes entirely dead. the
0.1-mf. condenser across the power transformer
secondary, Fig. 1B, will often be found shorted.

J. H. PARKER

GENERAL ELECTRIC K-64

N EVERY General Electric model K-64

radic receiver we have received, we have
had the trouble of reception cutting off and
on &3 the tuning dial was rotated. As soon
as the chassis was removed from the cabinet,
the trouble would correct itself.

We have found the cause to lie in a bare
wire that connects the stator plates of the
condenser gang to the wave-band switch, and
which runs close to another bare and
grounded wire. The condenser gang is mov-
able, inasmuch as it rests on rubber cushions.
Now, when the chassis is inserted in the cab-
inet, downward pressure is put on the con-
denser by way of the shaft that protrudes
through the hole in the cabinet and which
rubs against the upper side of it. This
forces the two wires very close together and
the least movement of the condenser gang
will short them entirely. To ecorrect this
trouble, simply separate the wires about twice
the distance they were originally.

GENERAL ELECTRIC K-52 AND K-53

E HAVE been called to service several

General Electric models K-52 and K-58
radio receivers in which there was considerable
hum present. The receivers were operating
without a ground connection, and the simple
procedure of affixing a #round stopped the
hum, whereas other methods had failed.

A.C.-D.C. SETS

N THE emall universal A.C.-D.C. radio sets

of several different makes we have increased

the sensitivity by taking a short piece of wire

(insulated) and attaching it to the atator

plates of one section of the condenser gang

and making about 4 or 5 turns about the wire
leading to the second-section stator plates.
James G. Surirer, Je,

ATWATER KENT MODEL 45

ROUBLE: volume very weak. Cause; no
detector plate voltage. Efect: detector plate
voltage dropping resistor in power pack was
found to be open. Inspection of the resistor
disclosed a loose metal cap at one end. (This

particular resistor is constructed of a carbon
element enclosed in a glass tube with metal caps
at each end sealed with solder.) By heating
the loose cap with a soldering iron, the old solder
was cleaned out and fresh solder applied to re-
seal the cap.

The repaired resistor showed no change in
value when tested and when placed back in the
power pack, the receiver was restored to full
volume.

WM. PaurL Srorxa

PHILCO AUTO SET

HIS set was installed in a Dodge car and the |

complaint was intermittent operation. The
trouble seemed to indicate a bad tube but upon
checking them. none was found defective. A
hard jar would cause the radio to play tempo-
rarily. All parts checked perfectly and no loose
wires could be found. Eventually the trouble
was found in the LF. coil. Two small nuts on
the top were slightly loose. and when tightened
the set gave no further trouble,

GaroLd F. SHEFHARD

PHILCO MIDGET

HAVE often found when servicing this re-

ceiver that the 75 tube is microphonic.
These tubes usuvally test OK in a tube tester,
but when the receiver is jarred or struck
sharply, noises are most often traced to this
source,

RCA-VICTOR R-17

Y REPLACING the .004-mf. condenser, con-

nected across the Primary of the output or
speaker transformer, with a .01.mf. condenser
of the tubular variety, the tone quality is
greatly improved.

EMERSON “MICKEY MOUSE"
MODEL

IS receiver is a very small compact midget

that sometimes develops an annoying hum
when in service for a short time. This hum
can be greatly reduced, if not entirely elimi-
nated, by connceting a condenser of high capae-
ity between one side of the line and the
chassis. Another method to reduce this hum is
by changing the position of the 100 mmf.
coupling condenser. The best position for this
condenser can only be ascertained while the
receiver is in operation.

Riciiard B. Grar

CROSLEY 58

OMPLAINT: Switch had to be thrown a

half-dozen times before set would play,
although tubes and pilot would light, With
the “innards” exposed, the placing of the test
prods on any part of the "B’ voltage system
would start the set.

All condensers and resistors, on a separate
test, showed OK. I then placed the voltmeter
across each condenser with the set off, and
then snapped it on. After a few trials, the
trouble was found in the condenser bypassing
the detector grid-bias resistor. This con-
denser was shorted hut the least change of
voltage would clear it up.

MAJESTIC 70

THIS set would play for about 5 minutes and
then die away. A snap of the switch, off
and on again, would bring the signal back
again but it would die out in about a minute.
After a great deal of ‘fussin’ around” the
fault was located in the filament winding of
the type 26 tubes. The voltage would show
1.2 V. when first turned on, then would gradu-
ally drop to 0.5-V,

MAJESTIC 130-A

SCILLATION from 900 ke. to 560 ke. Bal-

ancing did no good; voltages were OK:
condensers tested OK. Poking among the
wires in the bottom of the set, I moved the
ground lead of the ,04-mf. condenser in the
grid circuit of the first R.F. tube and noticed
a change in the pitch of the oscillation. I
disconnected the Jend and the oscillation dis-
appeared. A new condenser was tried and
the oecillation returned. After trying a couple
more with no better results, I returned the
set, minus the condensers. Calling around
a few dayse later, I was informed that the pet
worked better than ever before. (The writer
has no explanation to offer for the cause of
this fault, or its cure.)

SILVER-MARSHALL MODEL A

HIS set was found with 3 resistors so

changed in value that the voltages were all
“haywire.,” Replacement cleared this up but
the receiver didn't have the kick a set of this
type should have. A study of the diagram re-
vealed an 0.1-mf. condenser across the 47-tube
bias resistor. I tried a 10-mf., 25 V. electro-
Iytic eondenser across this resistor and the
volume increased consideraubly, and the tone
quality was improved.

SILVERTONE 117 AND COLONIAL
36 AC.

HESE sets have the same circuit and chassia.

In table cabinets the dial must be turned
to the arrow hefore the chassis can be removed
from the cabinet.

RADIOLA 40

' THIS set acts as though the variable con-
densers were shorting to each other, ex-
amine the pilot light bracket. It may have
dropped down against the Jdrum dial.
JAMES J. WALTERS

CHAMPIONETTE 5-TUBE MIDGET

HE receiver, after beinr turned on, would

bring in a station as soon as the tubhes were
warmed up and then would fade away com-
pletely and remain “dead.” All voltages checked
OK except that of the detector tube screen-grid,
which read 150 V. (a value which was tuo
high). Everything else checked OK so I meas-
ured the carbon resistor which is connected be-
tween the hizh-voltage lead and the secreen-grid
of the deteector tube. This resistor, which ae-
cording to the celor code should have been
25,000 ohms measured only 8,000 ohms. Upon
replacing that resistor with a new one of 25,000
ohms, the radio set worked normally.

(Continued on page 487)

Fig. 1A. Noisy reception in a Lyric §-8. Fig. 1B. Trouble in power supply of Crosley Model 102.
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One of the many loudspeaker installations.
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A $30,000 'RADIO"

INSTALLATION

First published description, exclusive to Radio-Craft, of a
millionaire's 'radio" system conteining features of interest
to the home constructor; uses Hiler-patent A.F. system.

RUSSELL D. LANNING

SVERAL years ago the writer was

first called in by a millionaire in

upstate New York to install a

“radio” system that would be the
finest available in reproducing radio and
phonograph programs. Continuous de-
velopment from this starting point has
resulted in the superlative installation
here illustrated and described for the
first tinie in any publication.

Costing over $30,000, to date, the sys-
tem incorporiates many new and novel
features, some of which are patented.
Many of these interesting items are here
highlighted as being of interest not only
to the technician but zlso to other home
owners appreciative of unusually good
voice and music reproduction, and of
equipment installed in a manner as
befits a luxuriously-appointed home.

The installation pictured here uses as
many uas 8 speakers in one room! Each
reproducer placement is equipped with
speakers designed for a special band of
frequencies and with an adjustable fil-
ter network in each voice coil, as shown
in Fig. 1. In the library, two speakers
are designed for covering the frequency
range from 30 to 400 cycles, two from
200 to 1,500, two from 200 to 3,500, and
two tweeters from 2,000 cycles to the
upper limits of present-day reception.

Although the sound system is superb,
the method of control is still more novel
and about the neatest system ever con-
ceived.

A FINE REMOTE-CONTROL SYSTEM

Each master contrel box is equipped
with a gold telephone dial, a station-
registering dial calibrated in kiloeycles,
2 pilot lights, phonograph switch, ree-
ord-reject button, on-off switch for
A.V.C,, radio set volume control, phono.
volume control, manual tuning key, mas-
ter lock-out switch, speaker mute and
on-off switch.

Any one of several favorite pre-tuned
stations is selected by u flick of the dial

(each hole in the dial corresponding to a
station}. At the instant of moving the
dial, the reproducers are silenced, a red
pilot glows, and when the station is
tuned-in the light goes out and sound is
heard. The method of driving the radio
tuner is so precise that pre-selected sta-
tions tune to resonance on a tuning
meter from either direction, and because
of the fact that all master boxes are
equipped with indicator dials the move-
ment of the tuner is noted in any room
equipped with a master box.

Some rooms are equipped with minia-
ture boxes which do not include the sta-
tion indicator or manual tuning keys.

The cables which go from the control
boxes are no thicker than a lead pencil
and all are run through galvanized iron
pipes to distribution points.

The master of the house may always
be assured of non-interference because
of his faverite room being equipped with
a lock-out switch. This permits others
elsewhere in the house to listen, but only
he may tune or operate the outfit.

The automatic record changer is a
standard instrument equipped with a
specially-designed 200-ohm pickup and
a matching T-pad volume control. This
mechanism is mounted in an almost
sound-proof room.

A "NOISELESS" INSTALLATION

A “standard” installation of the
equipment resulted in annoying sounds
as the records changed, even though the
doors to the cabinet were closed. In
order to overcome this disturbance, it
was necessary to line the cabinet com-
pletely with celotex and felt, and mount
the turntable and motor on a felt-insu-
lated board resting on sponge rubber.
Upon closing the doors when this was
done not a sound could be heard.

A hum frequency from the reproduc-
ers was another difficult problem, for,
whereas a very slight hum cannot be
heard in an (Continned on pege 494)

s Juml hion 808 @ vyt 800w Jq aE.q r"\ﬁl(iil
I CELLaR D S o st | - PEAESS
Fig. 1, right. Block : J &8, BoZt ;:_Q . L_ s
drawing of the A.F. out- P =g I‘
put system showing how R @ sruor + p SPtaces
the many speakers are bbvipur T & foma el 'P_' STTnG ADoM  ORbs
all connected to the Tt . P
audio rack. =] ol [
I 1%
. IR o
’ ohs
S00 Onw S
Fig. 2, left. Details of sihns %
the patented push-pul
detector circuit used in AuDi0
this outstanding instal aaCx —
lation.
500 prms
0 TRiAQ
FLOOR Jusl *10m

RADIO-CRAFT

www americanradiohistorv com

for FEBRUARY, 1936


www.americanradiohistory.com

C. A. MORRISON

A well-known short-wave DX-er—Mr, lrv-
ing Goodeve of Kalamazoo, Mich.

T IS the “unexpected” element in DX reception that
makes it interesting. Radio will some day be a Science:
at present, however, much about it is unknown. It is
these mysterious elements, these unknown equations that

fascinate DX-ers. There are many factors about DX recep-
tion that are inconsistent. Often the slightest change in
weather, location, or aerial will bring amazing changes in
our DX reception possibilities, Strangely enough some of
our best DX-ers are located in busy eity districts, sur-
rounded by all kinds of interference.

My own reception location is far from ideal, as I am
located on the corner of two busy streets with plenty of
automobile traffic, and other sources of static to contend
with, and yet by patient effort, I have managed to cap-
ture quite a number of elusive DX goals on the short
waves. On the other hand I seem to be in a dead spot as
far as broadcast band foreign DX reception 1s concerned.

During the season of 1931-1932 I lived on the same
street, but two blocks distant, and yet my carefully-kept
log shows I received as high as 18 or 20 trans-Pacifie
broadcast stations on some nights at that location. Since
moving to my present location, despite improved aerials,
more powerful transmitting stations, and more sensitive
receivers I just can’t seem to tune them in here!

EFFECT OF LOCATION ON DX
RECEPTION

A slight difference in geographical location often makes
a great difference in short-wave reception also, Recently
I had the thrill of picking up TFJ, Reykjavik, Iceland
(12.23mc.) direct, on the occasion of their breoadcasting a
program for North America. They were heard quite
plainly, and with a good signal. A friend of mine with
similar equipment, and in a much less noisy location at
the edge of town was unable to even pick up the carrier
wave of TFJ on this broadeast, although I let him listen
to them over the phone from my own receiver! On the
other hand this same DX-er tunes in the Japanese, Java-
nese, and Philippine phone circuits ev-
ery night with good intelligibility while
it is only rarely I am able to receive
them here.

An even stranger experience oecurred !
one night last winter when we were

THE LISTENING
ALL-WAVE DX-ERS

tuning-in the 7 me. amateur channels
for a certain Buenos Aires amateur.
Two idcntical receivers had been set
up in the same room in order that both
ends of the conversation might be
heard. On one receiver the Spanish ham
was received with a good R8 signal,
while on the other receiver the station
could not be found at all, even after
repeated attempts!

IMPORTANCE OF THE ANTENNA

There is little doubt that aerials
play a very important role in DX-ing,
especially in short-wave DX-ing. Give

RADIO-CRAFT

for

FEBRUARY,

Broadcast stations have
recently been erected
in both Iceland and
Greenland for supply-
ing the natives with
programs of their own
music.

The picture to the right
shows a roup of
Greenland fcﬂks broad-
casting native songs
over the stations of
the Danish Broadcasting

Co.

1936

The Monte Ceneri 15 kw, broadcaster lo-
cated in a remote part of the Swiss Alps.

me a fair receiver with a good aerial array, rather than an

extra good receiver, and a poor aerial layout. The great
iinportance of aerials is clearly demonstrated in the re-
markably fine standard of program perfection that is at-
tained in our network relays from foreign countries, which
are picked up at Riverhead, Long Island or some other
commercial receiving station preparatory to being fed to
the chains. Often when we are barely able to hear the
station which they are picking up, the same program on
the broadcast-band relay is very excellent. The answer to
this is, highly efficient directional receiving antennas plus
battery receivers, and a quiet location. The tiny 8-W, trans-
mitter of the Army Air Corps stratosphere balloon,
WI10XFH, which tested daily on 13.05mes., came in very
well here—hut only on one antenna. W10XFH could not
even be heard on any of the other aerials! In this case
the successful antenna was an underground one!

LSN3, Buenos Aires was heard here on their inaugural
broadeast with very good signal strength, and audibility,
with a 2-hour program, in which frequent announcements
were made in English. I naturally thought every one DX-
ing that evening would run across this station, and yet
after 2 weeks not a single DX-er had reported reception
of this broadeast. Can you account for this?

One morning nearly 3 years ago RNE, Moscow, was
heard the first time and with a tremendous loudspeaker
signal. Never since that time has RNE ever been heard
with anything like this record volume. Apparently every
condition for perfect transmission was present at that
time,

NIPPONESE BROADCASTERS

Although up to this date foreign broadcast-band recep-
tion might be termed a wash-out this season, the Japanese
broadcasting stations continue to roll in, for those DX-ers
At this time of the year
(Continued on puge 498)

located in the western states.
chances arc best for receiving
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The author examining the output of a receiver with the aid of the oscilloscope
he won in Radio-Craft's recent contest! An oscillator and frequency modulator
are essential. Fig. |, below, Simplified block diagram of the units in the set-up.

e TO 2N0 DET
5 - ovTPUT
l-‘ANT. ',_, :

UNMODULATED
R F OUTPUT

OSCILLOSCOPE

SERVICING
OF ALL-WAVE SETS

The |st-prize {oscilloscope} winner in Radio-
Craft's recent service contest tells interest-
ing facts about oscilloscope servicing.

E. E. SAYRE

oscilloscope method brings to light some interesting
facts that are not usually noticeable in ordinary
broadcast receivers.

One of the most interesting observations that can be
made with the oscilloscope is in seeing the changes in the
shape of the sensitivity curve of a receiver that take place
as the set heats up after it is turned on.

To observe this phenomenen it is only necessary to connect
the oscilloscope and its associated equipment to the receiver
under observation as shown in Fig. 1, remembering of course
that in making an experiment of this kind it is necessary
to use a service oscillator and frequency modulator of known

AIGNMENT of all-wave receivers by the cathode-ray

stability.

SET MUST REACH "OPERATING HEAT"

FREQUENCY /

MODULATOR. £L

CATHODE “RAY OSCILLOSCOPE

procedure.

The receiver first should be allowed to vun for a half-hour
™ or so until it has been thoroughly heated, just as it would
') if it were in actual service, before beginning the alignment

Carefully align the receiver so (Continued on page 497)

NEW METAL-TUBE CHASSIS

SIMPLIFIES

"MODERNIZING" OLD SETS

A metal-tube modernization chassis permits owner to re-
tain an old, expensive radio cabinet—and speaker set-up.

TOBE DEUTSCHMANN

TATISTICS show that one out of
S every 3 receivers sold during the

last half-decade has gone to re-
place an antiquated receiver rather than
equip a new radio home. However, it
is estimated that there still are close to
8,000,000 out-dated receivers in opera-
tion. The reason for this is the fact
that most of these receivers were pur-
chased during a period when the aver-
age price of a radio receiver was about

Fig. C, a "modernization chassis" with metal tubes,

474

$170.00, and the owners naturally are
loath to junk what represents an in-
vestment of this nature. Also, many
of these reccivers are housed in expen-
sive cabinets which have been especial-
ly selected to harmonize with some par-
ticular scheme of decoration.

However, the advantages of modern
radio reception may be had by complete
modernization of the old receiver; and
it is possible to accomplish this at a cost
considerably under that of a new re-
ceiver giving comparable results. In
this system (to be described) the cabi-
net and often much of the old receiver
are retained, thus safe-guarding the
original investment.,

THE MECHANICS OF MODERNIZATION

There is no place in this article for
detailed concern with the technical con-
siderations associated with moderniza-
tion. It is assumed that the Service
Man is an ex- (Continued on page 509)

RADIO-CRAFT

www americanradiohistorv com

Above, Fig, A, a rebuilt set housed in an owner's
original R.C.A., REI7, cabinet. A new panel has

been made. Below, Fig. B, a comparison of the old
and new panels,

oLD
PANEL

( FOR OLD
CHASSIS)

-

NEW
PANEL
{FOR NEW
CHASSIS)
ey
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SERVICING
THEATRE

PART I

SOUND SYSTEMS

In this (concluding) part, high-fidelity, speaker installation
and placement, and screens are discussed.

A.V.DITTY

YNAMIC SPEAKER field sup-
D plies for A.C. use a transform-
er and either an 80-type tube
with condenser filter or a dry-
dise rectifier with condenser filter for
the D.C. voltage. Units used with air-
column horns have a field supply of the
latter type. The chief source of trouble
is in the rectifier, causing hum and low
voltage to the field and consequently
low volume from the inefficiency of the
field. Leaking or open-circuited con-
densers will cause considerable hum in
the speaker unit.

CORRECTING FAULTY REPRODUCERS

Rattling or rasping sound from the
speaker units might be caused by metal
filings or other foreign particles be-
tween the voice coil and the field core
or housing. Loose or torn diaphragms
or cones, warped voice-coil cores rub-
bing against the field core, or loose
voice-coil windings will also cause fuz-
ziness. Use either thin shellac or flexi-
ble collodion for repairing the cones or
voice coils. A magnetized needle or
other small-pointed object and a pipe
cleaner will usually get the filings out.
After cones or diaphragms get old or
warped they may have a resonant point
other than their natural resonating
point, at which a “tinny” or “rattling”
sound will be heard. The best thing to
do in this event is to replace the cone
and diaphragm. Voice coils may be
centered by cutting an ordinary calling
card into strips about a quarter-inch
wide and inserting them, properly
spaced, between the voice coil and the
field core. Remove strips after tighten-
ing the centering lock screws. Use the
above procedure for servicing both
types of units. Sometimes grounding

the speaker unit and field-supply case
will help to lower the A.C. hum level.

The number of reproducers required
and the proper placement of them will
be controlled by the size and shape of
the auditorium, and limited by the
power output of the amplifier. An
item of much importance in speaker
installations is the speaker efficiency,
that is, the ratio of the amount of
electrical output of the amplifier to the
amount of acoustical power delivered
by the reproducer (or, the amount of
electrical energy of the amplifier trans-
ferred to acoustical energy by the
speaker or reproducer).

Table I
Contents No. of Undistorted
Cubic Feet Seats Power Output
75,000 500 5 Watts
200,000 1400 10 Watts
600,000 2500 20 Watts
1,100,000 4000 40 Watts

DETERMINING REQUISITE REPRODUCERS

With the cone-type dynamic units,
the efficiency ranges from 3 to 10 per
cent with the later reproducers, while
the air-column horns or exponential
horns are rated at 40 to 50 per cent
efficient. The latter are favored in
long and comparatively narrow houses,
while the former are used with flat
bafles or directional horns to suit the
wider houses or for special placement.
In the very wide houses and houses
with balconies, banks and rows of
speakers on flat, adjustable baffles or in
adjustable, directional horns, provide
for proper sound distribution.

The purpose of the exponential horn
(or air-column horn) is to isolate a
column of air and to set up sound vi-

Fig. 9. Details of speaker placement and elevation, for correcting sound distribution.
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Fig. E. An exponential horn with a cone-typa dy-

Note the angie for proper sound
distribution.

namic unit,

Fig. F. Twin exponential horns mounted on a
movable tower for correcting defective distribution.

brations therein. The exponential
horn itself is not an amplifier of sound
waves as is commonly supposed, but is
a device to mateh the high impedance
of the speaker unit to the low imped-
ance of the isolated column of air. The
horns should be placed nearest the
center of picture voice action, that is,
about two-thirds of the way up and in
back of the screen. Speakers should be
mounted with the imaginary sound
beam center lines directed as in Fig.
9A to F. All drawings are self ex-
planatory.

SOMETHING ABOUT BAFFLES

Baffles for cone-type dynamic repro-
ducers should not be less than 4 ft.

square, with a maximum of 10 ft.
square. The baffle board should be of
some soft, non-resonating material

such as 1%-in. celotex or masonite and
should be placed 2 or 3 ins. from the
back of the screen. Bafiles should be
painted a dull black so as to not reflect
any light from the picture source.
(Using wood for baffles defeats the
purpose of a bafle by making a sound-
ing board out of it and giving increased
amplitude to the particular frequencies
at which the wood will resonate. This
will give peaks on the sound curve,
while the object is to keep the curve as
nearly flat as possible,) If the theatre
is too reverberant, use a small baffe,
as this is intended to slightly attenuate
the lows, thus minimizing any boomi-
ness in the sound without any appre-
ciable loss in quality.

When the speaker cone moves in and
out to make the sound vibrations it
causes a slight vacuum behind the
speaker diaphragm. Without a baffle
board the air from the front goes

{Continued on page 495)
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SHORT-CUTS
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Repairing a defective pickup.

MAGNETIC
SPEAKER

Fig. 4, above. Quick speaker test.

Fig. 5, below. 32 V. power supply.

~MAJEST

110V, AC i
' TR ELMIN ATORS,

FIRST PRIZE—$10.00

NTENNA TESTER. After in.

stalling an all-wave antenna
the Service Man is never sure that
it is a perfect job. The device
shown enables a test to be made
immediately !

It consists of 2 model T Ford
spark coil and a single dry cell
These may be mounted compactly
(see Fig. 1}, =o that they can be
put in the tool kit. The apparatus
is simply placed near the receiver
or lead-in and turned on. Discon-
nect one lead of a transposed feed-
er system. use the other as the an-
tenna, and the noise will come in
strong, but. if a gaod job has been
done on the antenna, the regular
doublet connection will give a mini-
mum of noise,

A. Warp Howe

SECOND PRIZE—$5.00

UNING WAND. This handy

piece of equipment may be made
by reference to Fig, 2. An alumi-
num disc 1 in. in dia. is Tastened
at one end of a bakelite rod. At
the other end is a core made of
iron filings glued to cardboard
strips. The edges of the completed
core must be seraped to insure that
there will be no contact between
adijacent layers of iron filings.

C. P. WiLoucHBY

THIRD PRIZE—$5.00

ICKUP REI’AIR. Other than

actual burn-out. trouble in pick-
ups is usvally caused by drying up
of the rubber armature dampers.
Repairs can easily be made with
rubber from an inner tube which
still has good resiliency, and bits
from a (transparent) rubber nurs-
ing nipple. Use care, when taking
the assembly apart as the fine wires
from the coil break off with the
slightest pull.

Ravru BiLLS

HONGOCRABLE MENTION

PEAKER TESTER., Many midret

sets which can barely be heard
with the volume fullon, will be
found to have a faulty reproducer.
A rapid test for this condition is
shown in Fig. 4. It merely con-
sists of a 2 mf, paper condénser in
series with a small masnetic speak-
er and a8 set of test prods. With
the set turned on and tuned to a
local station, touch all the terminals
on the speaker with one of the
prods, the other being mrounddd. If
the set is in goud condition other-
wise, a signal will be heard in the
magnetic speaker.

HarrY E. WESSFL

FIRST PRIZE.

Honorable Mention

HONORABLE MENTION

32 V. POWER SUPPLY. Many

Service Men are at a loss when
called upon to test, or do work in
their shops on, 82 V. radio sets.
Ample power for the purpose may
be secured from the arrangement
shown in Fig. 5. The old Majestic
"A" eliminators deliver between 12
and 15 V. when the chokes are re-
moved. Hooked in series with one
or two 6 V. storage batteries. a
handy 32 V. power supply is avail-
able.

Hersert MatviN

HONORABLE MENTION

OLDERING IRON HIMT. A

small length of copper rod the
same diameter as the tip is inserted
in the space behind the tip. This
insures that the tip will remain
tight in the seat. Simple as this
idea may seem, it is very efTective.
See Fig. 6.

EuceNE KmGREY

HONORABLE MENTION

CRATCH REMOVER, This idea,

shown in Fig. 7, i3 a remover
that will eradicate the worst seratch,
yet costs only a few cents to make.
Grind up about 2 dozen pecan
kernels, taken fresh from the shells
and rub them into a2 piece of cheese
cloth., You now have one of the
finest seratch removers it is pessible
to make. The cloth will last for a
year or more before needing renew-
al of the pecan oil, Simply rub
the cloth over the scratch, let the
oil dry a few moments, and polish
with a clean, dry cloth, .

Morris DoRSEY

HONORABLE MENTION

ILAMENT RESISTOR, The fila-

ment resistor shown in Fig. 8
can be made very cheaply and will
not burn out or cause other trouble.
In addition it is very handy. since
it is adjustable. The insulator
which is used as the base can be
obtained in several lengths, thus
several different ranges of resist-
ance can be made. No wire smaller
than No. 14 should be used.

The wire is wound on the form
first, and then the enamel is scratch=
ed off along a narrow line to allow
contact with the slider.

I.. H. GEoRGER

(Continued on paye 497}

Fig. 6. Soldering-iron kink. Fig. 7. Scratch remover.
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SECOND PRIZE. ..
THIRD PRIZE . .. ...

EXPERIMENTERS: Three cash prizes will be awarded for
time- and money-saving ideas.
given for all other published items. Send in your best "kinks"|

Honorable mention will be
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Fig. 13. Novel tone control.
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Dynamic speaker repair.
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T |
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Fig. 11. Installation help.
PUTTY-
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-
-~ "
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Fig. 10. A weather-tight joint.
CONNECTION ~TIB JaCK
MADE HERE &
e INSULATING
- WASHERS
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muén ' s
53/g"% 38~
::%?‘5513- i SN.DERED NERE
LONG LOOPE
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ATiN
oy asan ONIT TOMAKE 17 STIFE.

AND BEMD AS SsOWN

Wile PuONE TP 1n JACK , CIRCIT sroum 14
BROxEn BETWEEN JALK AND WIR

Fig. 9, above.

Re-making a tip jack.

Fig. 8, below. Filament resistor.
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AN A.C.-D.C. BEGINNER'S SUPER. "2"

R. D. WASHBURNE

LECTRIFYING the “1-tube” superhet, described in the
December, 1035, issue of Rudiv-Craft, is the most con-
venient way in which the beginner in radio can learn
his first principles of superheterodyne design, and the

operation of “electric’ sets of this type.

The circuit as presented here incorporates in 2 multi-pur-
pose tubes, the following 5 functions:

(1) First-detector;

(2) Oscillator;

(3) Second-detector (Operations 1, 2 and 3 take place ih

V1i.);
(4) A.F. amplifier;
(5) Power rectifier (Operations 4 and 5 occur in V2.).

DOUBLE REGENERATION

Both detectors are regenerative—the first-detector at R.F.
(xignal frequency), and the sccond-detector at LLF. (the in-
termediate or “beat” frequency). By “sensitizing” both of
these circuits with regeneration the utmost sensitivity is
achieved.

It is interesting that regeneration in the second-detector
cireuit is practically constant, since the tuning of its circuit
remains unchanged at the “LLF.” (inter-
mediate frequency) to which it is
aligned.

First-detector regeneration stability
is below that secured in the second-de-
tector ecircuit, but an excellent charac-
teristic in this respect has been secured
by utilizing the pentode-section screen-
grid circuit of V1. First-detector regen-
eration is controlled by potentiometer
R1; and that of the second-detector, by
R2.

THE A.C.-D.C. CIRCUIT

Although the original 1-tube circuit
appearcd in Funl: Magazine (Berlin), it
was adapted by the writer to utilize an
American tube. It has heen still further
modified in this new “A.C.-D.C.” version
—a des.gn which greatly enhances its
effectiveness as a portable or home set.
It will operate wherever a 110-V. A.C.
or D.C. power line is available.

Except for the power-supply wiring,
the diagram is nearly the same as the
one in the preceding article. The addi-
tional components that permit the con-
structor to get away from batteries are

.A,Fl
RRECT

Here is an interesting "double regenera-
tive"" superheterodyne circuit that embodies
the fundamental operations of most radio
sets. Two tubes do the work of 5.

as follows: type 12A7 tube (combined pentode A.F. ampli-
fier, and half-wave rectifier); low-resistance fiiter choke; a
magnetic reproducer; power cord (incorporating a resist-
ance of 346 ohms); and a few resistors and condensers,
Having acquired these components, you're now ready to work
on the job of electrification.

CONSTRUCTION DETAILS

The first step is to remount all the parts, placing them as
shown in the photograph. The low-resistance filter choke
measures only 14x1%x%-in. thick; these exceptionally
small dimensions permit it to slide underneath the repro-
ducer. Filter condensers C14 and C15 constitute a dual 8 mf.
electrolytic; its small dimensions of 3%x1%x3i-in. thick en-
able it to fit nicely on the small wooden baseboard.

The two control resistors, R1-Sw,, and R2, may be mounted
on a bakelite, aluminum or wooden panel; the writer used
the latter, recessing one end of the panel into the edge of the
baseboard. When mounting the components that align along
the front edge of the buseboard, keep in mind that the only
item which should project beyond this front edge is the
cardboard ring, Y%-in. thick, (Coutinved on page 506)

BIET. !, OSC.,
DET. 2

O
[

&4/
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THE LATEST
RADIO EQUIPMENT

[Plarilatiee NEW ALL-WAVE RECEIVER
(895)

(RCA Manufacturing Co., Inc.)
HE MAGIC EYE tuning tube is
used in this new chassis which

incorporates 15 tubes. Five bands
are used covering a tuning range of
140 to 60,000 ke, The undistorted
output is 10 W., and the set draws
145 W. from the power line. Pro-
vision is made for the use of a

acoustic feedbaek. The crystal mi-
crophone illustrated is “dead” at
the back; at front, field extends
over 180 degrees. By a switching
system in the preamplifier, this in-
strument can be changed instantly
to a completely non-directional unit!

ALL-WAVE OSCILLATOR
(900)

FREQUENCY range of 90 ke.

Latest metal-tube set. (895) phono. pickup and a switch changes v to 60 me. is covered by this in-
the set from phono. to radio. All strument. A direct full-vision dial
the tubes are of the new metal type, New style A.C.-D.C. set. (901) is used with a transparent pointer

except the rectifier and the cathode- to eliminate parallax. A modulator
ray tuning tube. tube provides about 35 per cent
modulation. Incorporates batteries.
Case is of steel, deeply etched and
copper plated brass panel. The oscil-
Intor is ecalibrated at the factory
from erystal standards over all
bands.

WIND CHARGER
(896)

6-VOLT charger is illustrated

which is designed for use in lo-
calities where there is no available
line power for battery charging. The
storage battery is kept charged au-
tomatically, and the apparatus shuts
down when charging is complete.
The generator and propeller tilt au-
tomatically to kceep the charging
rate constant regardless of wind
speed, A meter indicates current
output,

CATHODE-RAY-
Wind-driven battery charger. (896) INDICATOR ADAPTER
(897)

NEW COMPACT
RECEIVER
(901)
IX TUBES are used in this new
sct. It is of the superhet, type
and has 2 bands, 550 to 1,600 kc.
and 70 to 185 meters. A full-vision
dial iz used, the dual pointers being
illuminated. The power cord runs
cool since the resistor is in the form
of a tube, A dynamic speaker
is used. The cabinet measures 13%x
9x6 ins. deep and the set weighs B

GES SHIELD KLY FOR

carli3E GES WNERS of any radio set that Ibs.
8 SupeLY TAP TUnING TUBE has A.V.C. may now;l equip
* Sh n .
(POWER - TUBE their set with the latest develop- &
ENHECTIOR) ment—the  eathode-ray indicator— . OSCILLOSCOPE
| '}

through the use of this adapter.

PRECISION TUBE TESTER
(898)
{Precision Apparatus Co.)

PLATE
VER 300 tube types are fully
tested by this instrument; all

‘ f " \
dunl-type tubes are given individual

Adapter for ES tuning tube. (897) . oeipn tests. All tubes are tested

(902)

ANY NEW and exclusive fea-

tures are claimed for this in-
strument. Either the 3 or 5 in. tube
may be employed. A new sweep cir-
cuit is used as well as & new coup-
ling circuit for the input. Two am-
plifiers are provided, which may be
used separately or in cascade. The
5 in. tube is supplied with a cali-
under rated load. Has neon con- brated scale. A 6-position gang
denser leakage t.est: and hot-cathode : - switeh shifts the input so that dif-
leakage and inter-clement  short Recording machine. (%03} ferent connections are secured.
tests between any elements. Line
voltage checks on main meter. Avail-

ple Ju portable, panel nd counter I o PORTABLE SOUND
AR T RECORDER
UNI-DIRECTIONAL T v (703)
MICROPHONE ; (Sound Apparatus Co.)

(899) HIS MACHINE can be operated
by the most inexperienced person,
(Brush DBV0|°PI‘T\3M CO-) for recording and reproducing voice
NI-DIRECTIONAL microphones or other sounds. Furnished with
are of specinl value to the P.A. crystal microphone, crysta! pickup,
technician  who is  troubled with Continued on page 499)
Above, new tube tester. (898) Above, porfable superhet.  (904) { I

10 D ODE

Below, crystal microphone.

All-wave oscillator.  (900) Counter-t tube tester. (904)
(899) wav Below, A.F, amplifier. (905) cumerype oo

Name and address of any manufacturer will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number) in above description of device.
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Entertainment system. (913)

ENTERTAINMENT SYSTEM
(913)

{Wholesale Radio Service Co.)

ERVICE MEN will find that

there iz a large field installing
entertiinment outfits, such as that
illustrated above. Many prospective
customers refuse to install an am-
plifier a receiver, or a phono. outfit,
because they are not complete, This
new unit econtains all these in &
handsome cabinet, and the 20 W,
high-fidetits output is suflicient for
most requirements.

Radio tuner and amplifier each
have their own chassis, the ampli-
fier chassis power supply being
wsed to supply the receiver as well,

The T.R.F. radio tuner has a pre-
selector providing the necessary se-
lectivity to completely cut out
strong local stations. The detector
is of the diode type and its output
is fed into the audio system throush
a volume control.

The audic system utilizes resistance
coupling throughout, except. of
course in the final stage where
transformers are required. Various
leads or taps are provided on the
output transformers to enable con
nection to any line or speuker. The
inbut of the amplifier is arranged to
use 2 microphones 01 other sourecs.
such as phono, pickups. A separate
volume cortrol is provided for each
input chanrnel as well as for the
radio input.

Specifications are: peak output,
35 W.: gain, 108 db.: hum level,
—50 db.: power consumption from

(Continued on payge 500)

FARM RECEIVER
(914)

{Allied Radic Corp.}
LTHOUGH this set is called a
“Farm Set,’”” it is designed for

use wherever power lines are not
available,

The rcceiver is a 6-tube super-
heterodyne built to have the lowest
possible current drain  consistent
with practical standards of opera-
tion. As a result it draws e total
of only 1.25 A. from a 6 V. battery.
No other batteries are nceded. All
the latest features, such as A.V.C,
all-wave operation (17 te 565 met-
ers), airplane dial and rubber-
mounted tuning corenser are in-
cluded. Tubes reduired are: 1-1C6,
1-34, 1-33, 1.32, 2-30s. The high volt-

Low drain superhet. (914)

(gr

wiNB-[HLACER,

Wind battery charger. (?14)

age power supply is of the self-ree~
tifyinsk, full-wave type, mounted on
the set chassix. Either a console or
table model may be had.

The recommended method of
charging the battery in outlying
districts is by means of the wind-
charger pictured above. This unit
bas an uutomatic poverning mech-
anism, which functions to keep the
charging rate at a substantially con-
stant value. regardless of the wind
velocity, Thus the battery will not
be harmed if the wind reaches 2
speed of 65 m.p.h. or more. The
speed is kept constant by a mechan-
ism which tilts the propeller and
generator as the wind increases.
This action does not start until the
wind velocity reaches 20 m.p.h. The

{(Continued on page 500)

(915)

BANDSPREAD RECEIYER
KIT (915)
(Eilen Radio Labs.)

ANY features are included in
this kit, which enable the
builder to construct a fine all-wave
receiver. It is intended fur all types
of usape, such as amateur, S.-W.
broadeast and all other types of re-
ception.

There are 5 tubes used, and either
metal or the newer glass tubes may
be employed. The tubes are used as
tuned R.F., regenerative detector, 2-
staye A.F, amplifier, and rectifier.
The set is completely self-contained,
the power supply and speaker are
mounted in the same case as the
receiver proper. The old reliable
and highly cflicient plug-in coils are
used. 'The case is of heavy steel, fin-
ished in black crackle laequer.

The dial is of the dual pointer
variety, and i8 illuminated. There
are two speeds for taning, the slow
speed being used for bandspread. By
the use of this system the 8.-W,

(Continued on page 500)

Self.contained set.

Circuit of the short-wave 5-tub

Beat oscillator. (916)

MULTI-PURPOSE OSCIL-
LATOR (916)

VARIETY of uses are served by

this compact unit. Some of the
uses for which it has already been
employed are:

A beat-note oscillator to read
code C.W,. signals on a receiver
which is not equipped with such an
oscillator. It will make virtually
any superhet. receiver capable of
bringing in unmodulated S.-W, sig-
nals.

As a beat oscillator for locating
weak carriers when bunting for
DX. This is accomplished by the
so-called **whistle method.” As an
oscillator to broadcast phonograph
music or voice to your radiv re-
ceiver. By this same nicans you can
use any ordinary broadcast set as a
P.A. system., with a coverage only
limited by the capabilities of the
A.F, system of the receiver. This
type of P.A. system is very versa-
tile since the receiver does not neced
to be tampered with in any way
and the entire amplifieation is used.
By providing a modulated signal to
the input terminals of the beat os.
cillator, the intermediate frequency
stages of the superheterodyne may
be lined up to peak ctliciency.

Many other uses will probably be
found. but these are the outstanding
ohes conceived, in most cases, by the
originator of this particular unit.

Most present-day superhets. use
an intermediate f{requency of be-
tween 430 and 500 kc. When the
beat oscillator is once adjusted to
the intermediate frequency of your
particular set, it will not have to be
touched again, unless of course the
intermediate amplifier is re-aligned.
The only obcration nheeded is that
of turning the oscillator switch on
or off, as needed.

To tune the unit te your particu-
lar receiver it is only necessary to
tune in a weak signal on the set,
then turn on the oscillator and turn
the tuning control until a whistle is
heard in the speaker. This whistle
will then appear at cvery station
tuned in, as long as the beat oscil-
lator is on. It will be noticed that
each station produces two distinct
whistles, very ¢lose together, with a
quirt puint between the two which
is called the zero-beat point. It is
to this zero beat that the station is
tuned. when the oscillator is used
ag a stution finder. When the c¢en-
ter of the two whistles is found the
oscillutor is turned olf and the sta-
tion will be found to be tuned in
exactly right,

e set using tuned R.F. (%15}
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(9186)

Beat-oscillator circuit.

For use with a microphone. a
mike transformer and battery are
needed, and a potentiometer to reg-
ulate the volume is helpful, al-
though not absolutely necessary.
When a phono. pickup is used, the
output may be connected directly to
the input terminals, providing the
ordinary high-impedance type of
pickup i3 employed.

Only one tube is used with this
unit, the power being supplied from
the set it is used with, by means
of an adapter which is placed in the
socket of the power tube. The tube
is a pentagrid converter (6A7 or
2A7) which is used both as modula-
tor and oscillator. The so-called
anode grid is not used in this cir-
cuit ns it was found that its omis-
sion enabled a higher percentare
of modulation te be obtained. Be-
gides the power tube adapter, two
other connections are made to the
set—the clip which goes to the chas-
sis, and the other lead (signal
wire) which is wrapped on the
LF, amplifier control-grid lead.

Compact tube fester. {%17)

SELECTIVE ANALYZER;
AND TUBE TESTER
(917)

(Tefft Radio Co.}
WO very useful servicing units,
Tcompaniuns to each other, have
just been announeed.

The Tube Tester

Ilustrated above is this ncw unit,
whieh is very simple in construction
and in operation, yet it will test
over 150 tubes including the com-
plete new metal line. There is anly
one adjustment to make befoure
testings any tube. this being the zet-
ting of the filament voltage switeh.

The meter is of the zero adjust-
nient type and is proteeted from ac-
cidental overload by a fuse which

may be readily replaced without
tools, (Continued on page 500)
A convenient set analyzer. (917)
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A department devoted o members and those
interested in the Official Radio Service Men's
Association. It is the medium for exchanging
ideas, kinks, gossip and notes of interest to
Service Men, or others interested in servicing.

—— — l

IN RE "THE TRAVELING SERVICE MAN"
RaADp10-CRAFT, ORSMA Department:

As a regular reader of Radio-Craft we have noticed
from time to time, descriptions and pictures of P.A. equip-
ment, which you have printed.

We submit a picture of our truck, with the equipment that
is carried. We have been in P.A. work for some time and
find it a great financial help in conjunction with radio re-
pairs. We will not take any of your valuable space to de-
scribe our apparatus, as it is mostly standard.

We employ a W.E. microphone in the truck with a simple
device for changing from records to speech equipment (de-
signed by the writer). Ordinarily a switch is used for this
purpose. In our case a 5-wire microphone cable is used
in place of the 3-wire cable generally used. On the base of
the microphone is a push-button which is connected to a
relay. This arrangement is very convenient because the
announcer can pick up the microphone at any time and with
the button, control both microphone and speech. A few diffi-
culties were encountered, such as the loud click which would
occur when the relay changed from one position to the oth-
er, with the mike current on. All problems finally were
solved and the system works perfectly, now.

(If anyone interested in this control system will write us,
we will be glad to give them all the “dope.”)

NiLs E. SEGERDAHL,
FEast Northport, L.I.

Our July 1935 Radio-Craft theoretical cover subject,
“The Traveling Service Man,” comes to life in this profitable
sound and service truck of Mr. Segerdahl!

ANY SUGGESTIONS?

Rap10-CrarT, ORSMA Department:

For the first time, since I've become a member of the
ORSMA, I feel I need some helpful suggestions.

My job was to eliminate noise in a Phileco Transitone in-
stalled in a 1934 Ford sedan. The set worked fine when the
car was standing still, whether the motor was running or
not (over-looking some noise from the “B” motor-generator).

480

Starting to drive: everything was OK until the eclutch
started to grip, the noise stopping when the clutch was en-
gaged. (At this time I thought it might be static electricity
generated by the friction of the clutch.) Driving on, the
neise was not noticed when slipping the clutch in shifting to
second and third. Some rough roads were tried, but caused
little, if any noise.

When the brake was applied the noise was there again. 1
found that the clutch pedal rubbed against the ungrounded
metal floor piece; grounding this however made no difference.

With the motor off, I had someone push the car and al-
most every time I pushed the brake pedal the noise was
there again!

The owner also claimed that noise was noticeable when
he accelerated, especially when he was going up hills, but
it wouldn’t work that way for me.

I grounded the brake rods, dash control rods, pedals, etc.,
but to no avail.

(Note: I did not install the set, but it was equipped with
plug suppressors, generator condenser, and roof antenna,
but no distributor suppressor.)

(I have just learned that the noise has been evident only
since the V8 motor was changed.)

Would greatly appreciate any suggestions.

WM. MESSERSCHMIDT,
Rutledge, Penna.

Mr. Messerschmidt, an experienced radio man, has en-
countered a tough one. If grounding car motor to car frame
does not do the trick, refer to “Obscure Sources of Car-Radio
Noise,” June, 1935 issue, page 729, etc.; also, “Front-wheel
Static,” page 738; and, “Short-Cuts in Car-Radio Service
Work,” page 742.

AN ORSMA BOOST
Rap10-CRAFT, ORSMA Department ;

A§ a member of the ORSMA, [ wish to express my ap-
preciation concerning your interest in this organization and
I am very glad to see Rudio-Craft has devoted space in its
pages for the development of it.

I have received my first issue of Radio-Creft and as soon

as my subscription expires (to the
ORSMA Bulletin) I assure you I will
become a regular subscriber to Radio-
R Craft.
ROBERT L. CASPFR,
Box 36,
Lioyd, New York,

This fine sound truck
and equipment is
owned by a progressive
radio and P.A. man on
Long Island. A unique
control system is used
for operating the
phono. pickup and mi-
crophone from a re-
mote position. A re-
lay is used. and the
result is very flexible.

CONTINUING—"DEFECTIVE
VIBRATORS"
Ravio-Crart, ORSMA Dept.:

Referring to Mr. Jesse Smith’s let-
ter in the Member’s Forum of the Janu-
ary 1935 issue of Radio-Cruft, regard-
ing the defects in various makes of vi-
brators for (Continued on page 501)
FEBRUARY, 1936
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A SCHOOL-TYPE
BROADCAST STUDIO

Here prospective artists and technicians are trained com-
pletely in the technique of radic program broadcasting.

modern broadcasting technique

makes it imperative for the owners
of broadcast stations to employ moni-
toring men, operators, and varied other
station technicians who are thoroughly
experienced in the operation and main-
tenance of the equipment used for this
purpose.

Conditions being such, it is obvious
that if a radio student intends ultimate-
ly to attain a position as a technician
in a broadcast station, he must in some
manner receive his preliminary training
and experience on the same type of
equipment as used for broadcasting and
to have the opportunity to work under
the same conditions and environment as
found in the better class of broadcast
stations.

To make this possible, a West Coast
school has developed a highly successful
plan.

In addition to conducting a technical
radio school they also operate in the
same building a school of broadcasting,

THE PRESENT high standard of

Above, the new amplifier in use as an amplifier for
a guitar. A "crystal cell” is required for faithful
rendition; it's easily attached to any instrument.

Below, circuit of amplifier; only high fidelity will satisfy musicians' unions.

the purpose of which is to train talented
individuals in the arts of singing, dra-
matics, announcing, continuity writing,
etc. The members of the faculty in this
division of the school are all eminent
radio stars of the Pacific Coast who
have had years of experience before the
microphone and are, therefore, capable
of supplying students with a most valu-
able form of instruction.

An artist’s cut-away section of the
studios appears in Fig. B and it is here
that the classes in broadcasting are con-
ducted. These studios are of the most
modern design from a technical stand-
point, as well as being of architectural
attractiveness and furnished according
to professional practice,

While the students of the broadcast
school use the studios to their particu-
lar advantage, yet this equipment is of
mutual benefit to the radio students of
the technical school who are privileged
to act in the capacity of studio and sta-
tion technicians, in addition to gaining
the most valu- (Continued on page 501)

Fig. A. Students operate entire station. Fig. B, below.
Cutaway view of the diversified equipment available.

LEGEND—A—

Breeptann Koom
and Gullery

A BROADCAST P.A. UNIT
FOR MUSICIANS

A new field has opened in the P.A. line—that of supplying
musicians with sound-amplifying systems such as this one.

CHAS. R. SHAW AND M. RECHT

ITHIN THE last few years
Wprogress in A.F. amplification
has gone forward with leaps
and bounds. It is only within recent
months, however, that the layman has

had his interest awakened in this field.
The popularity of sound systems has in-

Note use of 2 input channels.

0.1- Dual
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creased to such an extent as to invade
the portals of firms which have previ-
ously had no particular interest in any-
thing electrical. Music concerns, inter-
ested only in manufacturing and selling
musical instruments, have gone into the
field of audio amplification to satisfy the
demand for it created by orchestras and
singers. Manufacturers of guitars and
other string instruments have had am-
plifiers and microphonic devices built
especially for these instruments so as
to increase their tonal volume. People
in all walks of life, as well as musicians,
have found sound systems valuable ad-
juncts for their own personal use.

The result of this popularity has
been to create new standards for sound
systems. Permanent installations are
not suitable for personal use. The out-
fits used by sound engineers are too com-
plicated for the average layman and are
too clumsy to carry about. Portable
systems are often lacking in power and
quality. Musicians, the most eritical of
any group of (Continued on page 502)
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Radio Service Data Sheet

GENERAL ELECTRIC MODELS A82 AND A87, 8-METAL-TUBE ALL-WAVE A.C. SUPERHET.

(Al metal tubes; extended long-wave band; dual-ratio tuning drive; 7 W, maximum output; 10 in. reproducer; sentry box; "perma-

Above,

the sentry box is on the left.

The *“sentry box” is the outstanding
feature of this set. It contains all coils,
the band switch, the R.F. tube V1. the
det. 1 and ose. tube V2, and all compon-
ents of the circuit associated with these
units.

Before starting any adjustments on the
set, it is advisable to make certain that
they are needed, and the use of a “service
wand” is the aquickest way to do this.
Holes are provided in the coil shields to
admit the wand without disturbing any
parts of the set, so that the test is made
under normal operating conditions. (The
wand consists of a rod of insulating ma-
terial having a ring of non-magnetic metal
attached to one end, and a small core of
finely-divided iron at the other.} The fol-
towing table shows what circuit adjust-
ments are needed for various indications
when using the wand.

End Signal Trimmer Adj.

Metal ring  Decrease None
Iron filings  Decrease None
Metal ring  Increase Decrease Capacity
fron filings Decrease Decrease Capacity
Metal ring Decrease Increase Capacity
iron filings Increase Increase Capacity

Holes are provided in the coil shields

for insertion of the wand in any Ant. or
R.F. coil. No provision is made for its

Circuit diagram.

N B

liner" trimmers,)

use in any of the oscillator coils since
these may be checked by noting the dial
calibration,

On all the “permaliner” trimmers used
in this set, clockwise rotation of the ad-
Justing screw decreases capacity while
counter-clockwise rotation increase it.

Note that the full available A.V.C. volt-
age is applied to the R.F. tube, while re-
duced voltage is used on the converter
and the 1.F. atage.

The volume control used in this set is
of the dual type, but both sections are not
used for actual control of volume, since
R22 is used as a tune compensator by in-
creasing the low-frequency response as
the volume is reduced. The rexular tone
control, R23, may be used independently.

Alignment of the set is accomplished
by the usual routine. An oscillator with
frequencies of 140 ke., 410 ke. (Band A);
465 ke. (1L.F.): 580 ke, 1,740 ke, (Band
B): 6,000 ke. {Band C): and 18,000 ke.
(RBand D), is needed for proper alignment,
and an output meter must be used for
proper results.

The sentry box assembly may be dis-
mounted as a complete unit by removing
the side-fastening bolts, unscrewing the
dial-mechanism fastening nut and unsold-
ering the leads to the chassis from the
terminal strip.

3 [ BAND. @ _BAaND-C )
H :e . { e 0 8aND B
[T, (7 & 5wl _ (s agna €2
worat 7 o A B il EQ aawpa O
seov.ad < | ¥ GND ”@w anrt
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. 295v _ b ] €5, 400KC.
[ joov b=t w&
L 2a0v — | | [
‘ LO Jum- J
F.1s} i 3
o "} o
- [¢1]
7 S e 400 xc,
Qm
BAD-§ ¢
v 3 IFT 9
i D ‘ S(B’gKC
Vd al
| N—
BOTTOM VIEW 13 BAND A
C BoTmom e D 0 Y o €26, W5 KE

In order to remove the coil shield cans
it is necessary to remove the band-switch
shaft. With the sentry box removed from
the chassis the dial gears may be disen-
Rafed and the shaft removed merely by
lifting the reduction drive and of the dial
assembly, allowing the switch shaft gear
to pass the dial scale cap shaft. With the
sentry box mounted in place, removal of
the switch shaft requires removing the dial
scale gear and cap shaft.

Three transformers are available for yse
with different power supplies., Type A
is for use on 105 to 130 V., 50-60 cycles,
A.C. Type C is used on the same voltage
but 26 to 60 cycles. Type V may be used

on 105-250 V., and 40-60 cycles. The
connections of the various types are
ahown on the circuit diagram. Types A

and C are similar to the transformer con-
nected in the cirquit, while Type V is il-
lustrated at the lower right.

Permaliner trimmers may be replaced by
merely removing their particular shield
can. It is an easy matter, however, to
remove each complete bracket assembly
by taking out the mounting bolts and un-
soldering the braid connection to the tun-
ing condenser. In the case of the oscil-
lator and R.F. units it will also be neces-
sary to remove the connections to the respeec-
tive terminal boards of these units.

The dashed enclosure at left encompasses the circuits of the sentry box.
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You could easily find out why each Triplett
instrument is guaranteed to maintain accuracy
within 2.
(Some are guaranteed to maintain accuracy
within 19)).
First the design—Tried and checked from
every angle.
Then the selection of material—The finest
without reservation.
The construction and assembly—Master
craftsmen and factory workers with years of
instrument manufacturing training.
Final inspection —Checked by experts. Each
step shouts Triplett Quality.
Precision Without Extravagance
TWIN Instrument i
Standard Combination No. 120 (Same dial WIN Instrunent
as  used ri tt M .
\Iolt-()ehm—laillin'v'l‘ll‘:lelel".)M'l 1200 Master Bealer Net Price, 10503 Model 521
The Twin |s furnished in any combination of standard
3 C. movements. Both are included in the
S:Ieﬁl'ﬂ r:c'hnuuhr_ :no_!de'd”t:'s_:“ﬂnt requires a minimum
ot spate for special installatien.
MOd‘el 321 Simultaneoys readlngs can be taken on both instruments
O-1D.C when connected in same or separate circuits. Prices on
N 2 special eombinations given ¢n request.
Model 321—V olt-OQhun-Midilicnumeter
Dealer Net IPPrice, 87,00
Beautiful in_Appearance. yet Accurate to 9.
Body 43", Flange 5':7. Body depth. 1927, scale fenglh
3'a~. Knile edge pointers. molded Bakelite Case. Flush
Mounting.
An extra larae Foundation Insirument. Has long visible
seale.  An instrument that stands out on your test panel.
Can be used 10 handle practieally any values by using
proper shunts and multipliers. Available also in projec-
= tion meunting.
Model 321—0-1 D. C.—Milliammeter
Dealer Net Price, %60.67
4 347 in diameter, Flush Mounting. Bakelite Case. Avail.

able also in uroltuion mounting.  Triplelt ofters a com-
plete line of 2%, 3", 4” and 5° instruments.

WRITE FOR CATALOGUE—SEE YOUR JOBEBER MAI |: COUPON N Q—W! l

Triplett Electrical Instrument Co.
162 Harmon Drive
Bluffron, Ohio

FPlease rush your new (936 Catalog

R ‘ .E ' ! am particularly interested in.

p l::me
ELECTRICAL INSTRUMENTS =~

Pleaxe Say That You Saw It ¥n Rap10-CRAFT
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STROMBERG-CARLSON NOS. 62 AND 63, 8-TUBE HIGH-FIDELITY CHASSIS

(All-wave, 0.54- to |8 mc.; metal tubes; variable-width intermediate; antenna wavetrap; tuning meter [on No. 63]).

Tube Cap

JubsCar 1 2 3 4 5 6 7 8
Vi ¢ 0 —230 9% 3 - - 3

ve 0 0 -235 9 0 150 - 3

V3 0 0 -~23 9 35 - - 35
Vi - 0 - 0 0 0 - - -

Vs 0 0 - 25 35 16 - - L6
V6 - 0 025020 0 — 016

Vi - 0 0250280 0 - 016

V8 - 428 405 405 428

Spk. — 260 400 430 430 260 260

G G AD B

All voltage readings are measured be-
tween chassis and ground with a 1.000
ohms-per-volt meter. The line voltage is
120 V. for this table. All filament voltages
are 6.3, except for tube V8, which is
4.85 V. The set should be tuned to 1,000
ke. with no signal. The numbers over the

columns correspond to the socket term-
LFT1 1FY2
OSCLLATOR ‘ ol \ !
SEmEs
sec, | @
.AL-EH._@’
OSULI.ATOR i
@ by
ALIGNE -AIPIEI‘GIR L .@
(2]
r R

A, BAND ®
.—nucnsa—l @
- B-BAND
[ SHUNT
A\?IGNER —1 @
| C-BAND
S o
v_ﬁg =
ANTENNA R FINTERSTAGE OSCILLATOR
TRANS, TRANS TRANS.

€54 S5mms

0BT

inal numbers which are shown on the
bottom chassis drawing. Note that there
will be no high voltage in the circuit when
the speaker plug is removed. The tuning
meter is used only on the No. 63 chassis,
but the two are otherwise exactly alike.
The variable intermediate transformer is
used as a band widener for high fidelity.

NG AR o ] 3~
3 . SPEAKER 5

- SOCKET . ® o5
S 19 ©g

1

. s3N o ge ®'e?  pack |

o @ ol L o3 GG -
4 T % 0s%

*. LOOKING AT INSIDE le o N
. o .
. BoTTOMm OF CHasgis. &) O :;_.GFB ~
~ ..,

405 of

“RU1Y. 400 OMmS
""" R2Q, 14.200 OWwmS

q '—\__| ®71_190 CHus

L.F =465 xC

RCA MODEL 103, 4-TUBE A.C. COMPACT DUAL-WAVE SUPERHETERODYNE
{Two bands, 540 to 1,500 kc., and 1,600 to 3,500 kc.; 6-tube performance.)

All necessary voltage information is
given on the chassis layout diagram. The
[.F. amplifier is alixned by connecting the
leads of a service oscillator from cap of
V1 te chassis. Tune Cl11 and C12 for
best output. Then feed a 1.400 ke, signal
to antenna and gFround, set receiver dial
to 1,400 ke. and adjust C24 and C25 for
higgheat output. Set oscillator at 600 ke.

and align trimmer at rear of chassis, Dial
reading of set should fall fairly close to
The short-wave band will need

600 ke.

¥

no adjustment. On the latter band the
same oscillator coil is employed, a har-
monic being used for actual receptien.
Power transformers are available for either
25- or 60-cycle use, The power output is
1.9W, (undistorted), and 3W. (max.). The
power input is 40W. at 115V. Filament
circuit is novel in that the pilot light and
V3 are connected to one winding. while
all the other tubes are in series on another
section., (Coil resistances. in parentbesis.)
Two of the tubes are of multi-purpose type,

LFT. oezz;.u: RB,01TMEG. 47
F
(o, f 0 300000.»-}(‘

REAA veEw OF Coiasls

?o-c OFCnLATON
‘L Tissig R COND

@\ [T H

_l \
g \
™ R
(t00) 1 MEG 7
RI1 €23 \ 22
" C7.150-340mmr [ -y | 500 OHms | [8MF | gw.
RL — _,"" R3,20,000 — & 3 [ |’ )
(T R4, 25,000 ouns —— Q& F}E,Lg%oc,o“' 1:0:\'
0N 7 EL4B0KC. RS, 20,000 OHMS R7, 1,500 0hM3  “RG, 4000 OHMS P
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JOSEPH CALCATERRA

FEBRUARY,

1936

DATA SERVICE

DIRECTOR

A special arrangement between KRADIO-
CRAFT magazine and the publishers of this lit-
erature, which permits bulk mailings to inter-
ested RADIO-CRAFT readers, eliminates the
trouble and expense of writing to each individual
organization represented in this department.

2. HAMMARLUND 1936 CaTaLoG. Contains 12
pages of specifications, illustrations and prices
on the new line of Hammarlund variable, mid-
get, band-spread and adjustable condensers:
trimming and padding condensers; R.F. and 1.F.
transformers, coils and coil forms; sockets,
shields, chokes and miscellaneous parts for ultra-
short-wave, short-wave and broadeast operation.

3, How 10 GET A HAMMARLUND 1936 SHORT-
WAVE MANUAL. A circular containing a list of
contents and description of the new 16-page
Hammarlund Short-Wave Manual. which con-
tains construction details, wiring diagrams, and
list of parts of 12 of the most popular short-
wave receivers of the year.

4. THE “CoMET PRO” SiioRT-WAVE SUPER-
HETERODYNES.  Describes the outstanding fea-
tures of the standard and crystal-type Hammar-
lund “Comet Pro” short-wave superheterodynes
designed to meet the exacting demands of pro-
fessional operators and advanced amateurs for
a 15 to 250 meter code and phone receiver, but
which can he adapted by anyone for laboratory,
newspaper, police, airport and steamship use.

5. ELECTRAD 1936 VoLuMr CoNTROL AND RE-
sIsTOR CaTaLog. Contains 12 pages of data on
Electrad standard and replacement volume con-
trols, Truvolt adjustable resistors, vitreous wire-
wound fixed and adjustable resistors and volt-
age dividers, precision wire-wound non inductive
resistors, center-tapped filament resistors, high-
quality attentuators, power (50- and 150-watt)
rheostats and other Electrad resistor specialties.

Radio-Craft Technicians’
99 Hudson Street.
New York City, N.Y.

Please send to me, without charge or
obligation, the catalog. booklets. cte.
the numbers of which I have circled be-
low.

2 3 4 5 57
67 73 T4 W 76

My radio connection is checked below:

Data Service

RC-236

62

T

64

Service Man operating own business.
Service Man for manufacturer,
Service Man for jobber.

Service Man for dealer.

Service Man for servicing company.
Dealer.

Jobber.

Experimenter.

Professional Set Builder.

Amateur Sct Builder.

Short Wave Work.

Licensed Amateur.

Station Operator.

Radio Engineer,

Laboratory Technician.

Public Address Worker.
Manufacturer’s Executive.

Student.

Subseriber  (

e e e e L L L L L LY YN

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
m
)

) Newsstand reader
1 buy approximately.. ....of radio

material a8 month, (Please answer with-
out exagferation or not at all.)

Name .. . S

Addreas ee—

(o1 3 .. State
(Please print name and address)

Avoid delay. The catalogs and booklets
listed are now in stock and will be sent
promptly as long as the supply lasts.
Please use this coupon in ordering. The
use of a letter causes confusion and de-
lay.

57. RisBoN MICRoPHONFS AND How To Usk
TiieM. Describes the prineciples and operating
characteristics of the Amperite velocity micro-
phones. Also gives a diagram of an excellent
humless A.C. and battery-operated preamplifier.

62. SPRAYBERRY VOLTAGE TABLES. A folder
and sample pages giving details of a new 300-
page book, containing 1,500 ‘“‘Voltage Tables”
covering receivers manufactured from 1927 to
date. published by Frank L. Sprayberry to
simplify radio servicing.

64. SuPreME No. 385 AuToMATIC TESTER. A
technical bulletin giving details, circuits and
features covering this new Supreme develop;
ment designed to simplify radio servieing. In

addition to the popular features of Supreme |

analyzers and tube testers it contains many
direct-reading features which eliminate guess.

work or necessity of referring to charts or
tables.
67. PRACTICAL MEeCHANICS OF RaDio SERVICE.

Information, including coet, features and outline
of lessons of the Frank L. Sprayberry course in
Radio Servicing, and list of Sprayberry Data
Sheets for modernizing old radio equipment,
73. How T0 ELIMINATE RaMo INTERFERENCE.
A handy folder which gives very complete infor-
mation on how to determine and locate the
sources of radio neise by means of the Sprague
Interference Analyzer. A description of the
analyzer and method of using it is included. to-
gether with data on how to eliminate interfer-
ence of various kinds once the source is located.
74. SPRAGUE 1936 ELECTROLYTIC AND PaAPER
CoNDENSER CATALoG. Gives specifications, with
list and net prices on a complete line of wet and
dry electrolytic, and paper condensers made by
the Sprague Products Co. for radio Service Men,
set builders, experimenters and engineers. In-
formation on the Sprague Capacity Indicator,

for making capacity tests on condensers and in |

servicing receivers, is included.

75. SrRacUE TeL-U-How CoNDENSER GUIDE.
A valuable chart, compiled by the Sprague Prod-
ucts Co, which tells the proper types, capacity
values and voltages of condensers required in
the various circuits of radio receivers and am-
plifiers, and how to locate radio troubles due to
defective condensers. Includes data on condenser
calculations.

76. Facts You SHouid Know Apour CoN-
DENSERS. A folder, prepared by the Sprague
Products Co., which explains the importance of
various characteristics of condensers, such as
power-factor, leakage, capacity and voltage in
determining the efficiency or suitability of a
given condenser to provide maximum filtering
and safety in operation.

77. SUPREME 391 P.A, ANaLYZER. This book-
let describes the features and use of the new
Supreme 391 P.A. Analyzer, designed to equip
the radio Service Men to cash in on the con-
stantly growing opportunities for service in
the sound equipment and public address systems
used in movie theatres, schools, churches, audi-
toriums, etc.

A MULTI-TUBE ADAPTER

(Correction}

We are in receipt of a correction from the
author, Hermie D, Vogel, concerning Fig. 1E
of the above article which appeared in July.
1935, page 16. The wire shown dotted should
be omitted.

« PRONG TUBE

SOCKET \

INNER CONNECTIONS
OF 4-5-6-PRONG
ADAPTER

7-PRONG l ’
TUBE ')

BASE Wi

)
H2
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NEW

READRITE
ALL-WAVE

-~ SIGNAL
{GENERATOR

=i

=

Five Plug-in Coils cover § fre-
quency bands from 100 to 20,-
000 Ke. All frequencies funda-
mentals and stabilized. Com-
plete with batteries and two

| No. 30 tubes.
rrice oney 914,40

Model 554-A. The new Readrite All-
Wave Signal Generator includes all im-
provements of present-day engineering.
The use of plug-in coils permits any new
| frequency band to be added by a new
coil.
Extra wide scale permits accurate fre-
quency settings from the large calibra-
tion curves supplied.
Besides having all frequencies funda-
mentals, this new Signal Generator is
complete shielded and tube modulated.
Model 554-A, complete with batteries,
two No. 30 tubes and installed in leather-
ette covered portable case with remov-

T vt g 1440

Dealer Net
SEE YOUR JCBBER

Price + . . *
Readrite manufactures all types of testers used for
servicing Radio Sets, including Set Testers. Tube
‘Testers, Resistance, Continuity and Capacity
Testers, Point-to-Point Testers and inexpensive
Indicating Meters.

| caduile

TESTERS AMND METERS

d

THIS COUPON BRINGS FACTS

READRITE METER WORKS,
216 Colwge Drive, Biutiton Ohlo

I'lease send me full information on Model 554-A
Readrite All-Wave Rignal Generator. ...

Catalogue.......ccomrrranee

Name ..

AUAESE oot e

; Clty

State

r
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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WEBSTER
Chicago

ACHIEVEMEN

A 4-Position 17-Watt Amplifier

SERVICE MEN! Dealers! Public Address En-
gineers! You should know all about this latest
development of WEBSTER-Chicagn cngineers. It’s
the FOUR-POSITION 17-WATT AMPLIFIER.
It is suitable for four crystal microphones or three
-crystal microphones and one phono input.

Completely Enclosed Unit

This unit is self-contained. Its entire mechanism
is in one unir. No pre-amplifier is required. High
gain. Qutput impedance is tapped from 2 ro 500
ohms. For multiple microphone and public ad-
dress systems.

Write today for complete details on the

W’FBS'TFR CHICAGO  4-Position 17-W ats

Amplifier . . . also other P. A. Equipment.
THE WEBSTER COMPANY
3825 West Lake Street Chicago, illinols

o There's Only ONE WEBSTER- ®
CHICAGO. It's in Chicago!l

Binding Posts
Tip Jacks
Male Plugs

Female Plugs

Low-Loss Sockets
A-C Switches
Tap Switches

Terminal Strips
Short Wave Switches

Moulded Sockets

Electric Eyes

Write for Latest Bulletin

HUGCH H. EBY Inc.

2065 Hunlting Park Ave,
PHILADELPHIA, PENBMA.

| MAKING A

| The plate voltage is 250.

RADIO-CRAFT

12-TUBE HIGH-
FIDELITY BROADCAST
RECEIVER

(Continued from page 461)

variable-mu tube, is increased much beyond its
normal minimum.) However. it was found that
some locals were so powerful that they simply
“swamped'” the first R.F. tuhe unless a volume
control was placed in the antenna circuit. This
was deemed to be an unnecessary complication,
so A.V.C. was resorted to as a compromise,

The negative bias voltage applied to each R.F.
tube does not exceed 8 or 9 volts on any but
stations within a mile or so of the receiver. At
this low fiure of bias, the amount of distortion
in the R.F. amplifier is nertigible. The A.V.C.
also serves to maintain the R.F. voltave applied
to the detector at a mnearly constant figure for
all local stationz. This is important as a diode
detector only gives linear rectification when the
applied signal is within certain rather narrow
limits dictated by the design of the detector
circuit. Too low a signal input as well as too
great an input to the diode will cause severe
distortion.

The output of the diode employs the *“split-
tapped” lvad resistor arrangement which allows
a pair of push-pull grids to be coupled to the
divde without the need of a coupling transformer
or phase-inverting tube. The first A.F. stage
was connected in push-pull in order to keep
secm\d-hnrmonic distortion at a very low value
| and also to insure sufficient undistorted power
for the grids of the power stage. The inter-
stage A.F. transformer is a precision device and
will give a response flat within 1-db. from

30 to 16.000 cycles.

The power stage employs two 6A3s in class
A (not A prime), with a fixed bias source
supplied by a separate bias rectifier circuit in
the power supply.

The values of bias and plate voltage for the
6A3s in push-pull class A are different from the
usual values, The bias is approximately 45 V.
The plate current of
each tube shauld be carefully adjusted so that
both tubes halance at 60 ma. per tube. Adjust-
ing the grid bias potentiometers mounted under
the chassis serves to balance the plate current
of the 6A3s.

The output transformer employed has a prim-
ary impedance of 8,000 ohms, plate-to-plate.
The secondaries are arranged to feed a 500-ohm
device or the voice coil of any speaker from
1.75 to 15 ohms. (Taps are provided on the
low-impedance winding to give an exact imped-
ance matech to any particular speaker.) The
output transformer has a frequency response
flat within 1 db. from 30 to 15.000 cycles. The
primary winding should be made to carry 60
ma. per leg continuously.

The chassis layout of the tun

for FEBRUARY, 1936
The undistorted output of the amplifier is
approximately 10 W. lower than with the “A

prime” arrangement but producing much less
distortion than the “A prime’ system. An out-
put of 10 W. is adequate for ordinary home
use; and the lowered distortion makes the drop
in power output well worth while in a high-
fidelity set.

THE "BASS BOOSTER"

The bass booster is a 2stage A.F. amplifier
which has a peaked frequency response. It is
sharply resonant in the neighborhood of 70
cycles. When turned “up” the result is that
the bass register is amplified much more than
the other frequencies. This device is only for
use when the set is playing at low-volume level.

When onerated under this condition there is
with any receiver not compensated for the effect.
a lack of bass response. Reproduction sounds
“tinny.”” The bass booster however restores to
a considerable extent the missing bass. It does
this by means of an A.V.C. system connected
to the power stage. On loud signals the A.V.C.
action overbiases the bass booster and there is
little amplification. The response of the set is
then poverned only by the regular amplifier,
and substantially flat response is obtained.
When volume is turned down to a low level the
A.V.C. action decreases the bias on the bass
booster and its gain increases. feeding the
boosted bass into the repular amplifier and mix-
ing the two to give a frequency response with
the bass predominating and thus neutralizing to
a considerable degree the low-volume thinness
of reproduction.

The mike preamplifier is conventional and
needs no discussion. The two transformers in
the preamplifier do not have to have as good
frequency response as those of the main ampli-
fier unless the uwe of a high-fidelity microphone
for musieal pick-up is contemplated. The diodes
of the 85 preamplifier tube are used to supply
the rectified A.V.C. voltage for the “bass
booster.'”

A concluding article will describe the power
supply unit and also give information on the
adjustment of the T.R.F. circuits and the
“bass booster’” : the details concerning the hiyh-
fidelity reproducer system, utilizing woofer and
tweeter units, also will be given.

LIST OF PARTS

One LR.C. resistor. 3,350 ohms, %-W.;
Two LR.C. resistors, 50,000 ohms, %-W,;
Four L.R.C, resistors, 0.5-meg., %-W.;
Five LLR.C. resistors, 1.0 meg.. %-W.;
Two LR.C. resistors, .25-mex.. %-W.:
Three I.R.C. resistors, 0.1-meg., 1%-W.;
Two LR.C. resistors. 300 ohms. '4-W.;
Two LR.C., resistors, 20,000 ohms, 1:-W.:
Two I.R.C. resistors, 10.000 ohms. 1:-W.;
Two LR.C. resistors, 2 megrs.,” %-W.;

er showing positions of parts.
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DGANG TUNING . |
CONDENSER. @ ;
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4 ¥ SOCKET SOCKET 3
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THICK AL UMINUM |
COPPER PLATED STEEL

Pleage Say That You Saw It in RADIO-CRAFT

www.americanradiohistorv.com


www.americanradiohistory.com

RADIO-CRAFT for FEBRUA

One LR.C. resistor, 2,500 ohms, ¥%-W.;
One LR.C. resistor, 20,000 ochms, 1.0 W.;
One L.R.C. resistor, 15,000 ohms, 3%-W.;

One Electrad resistor, with slider, 20,000 ohms, |

25 W.:

One Electrad resistor, with slider, 5,000 ohms,
25 W.;

Two Electrad potentiometers, 50,000 ohms:

Two Electrad dual potentiometers, 0.5-meg.;

One Electrad dunl potentiometer, .25-meg.;

One Cornell-Dubilier electrolytic condenser, 25
mf.,, 25 V.;

Three Cornell-Dubilier paper condensers, 1.0 mi.,
400 V.

Four Corneil-Dubilier paper condensers, .02-mf.,
400 V.;

Eleven Cornell-Dubilier paper condensers, 1.5 mf.,
200 V.;

Fourteen  Cornell-Dubilier paper condensers,
0.1-mf.. 400 V.:

Twwo Cornell-Dubilier paper condensers, .15-mf.,
200 V.;

One Cornell-Dubilier paper condenser, 2 mf_,
400 V.;

One Cornell-Duhilier paper condenser, .05-mf.,
400 V.

Three Cornell-Dubilier mica condensers, 100
mmi.;

*Three T.R.F. coils, 1,750 to 530 ke.;

One 3-rang tuning condenser, 365 mmf. per
section ;

Three Hammarlund air-dielectric trimmer con-
densers, 50 mmf.;

Two A.F. chokes, 30 hy., 30 ma.;

*(One A.F. choke, 50 hy.. 10 ma.;

*QOne A_F. transformer (push-pull plates to push-
pull grids), T3;

*One output transformer (plate-to-plate—38,000
ohms), T4:;

*One A.F. transformer (single plate to push-pull I

grids), T2;

*One transformer {tapped primary—500 ohms—
to single-grid). T1;

One Na-Ald 6-prong special socket (for 6EB) ;

Three Eby 6-prong wafer sockets ;

Four Eby T-prong small wafer sockets

Four Eby b-prong wafer sockets:

Two Eby 4-prong wafer sockets;

One Raytheon, Sylvania or RCA type 85 tube;

Two Raytheon, Sylvania or RCA type ¢F7 tubes;

Two Raytheon, Sylvania or RCA tube 6D6 tubes:

Three Raytheon, Sylvania or RCA type 76 tubes;

Two Raytheon, Sylvania or RCA type 6A3 tubes;

One Raytheon, Sylvania ur RCA type 6ES
cathode-ray tube;

*One chassis;

*QOne tuning dial.

(*Names of manufacturers will be sent upon
request.)

OPERATING NOTES

(Continued from page 471)

RCA M-34

HIS receiver is an automotive radio set and

this particular instrument was *“dead’” as
far as signals were concerned, only vibrator
noise being heard in the loudspeaker. Upon
checking the receiver gut of the car, tubes
and everything checked OK, and stations
could be tuned in when a finger was placed
upon the aerial plug of the receiver. We
decided to put the radio set back in the car
and upon doing 80 found that it was again
dead. The aerial plug was then disconnected
from ita socket, which is fastened to the
aerial lead-in, and a finger was placed on the
plug after which stations came in fine. The
trouhle had been in the poor connection be-
tween the plug and socket which connect the
aerial to the receiver. After this connection
was repaircd by cleaning the contacts and
pressing them tightly torether, and then tight-
ening the band which holds the two Dparte to-
gether, the receiver worked like new.

KENNEDY 208

HE complaint in this set was ‘distortion
and no volume.” Upon checking all voltages
with the analyzer, I found 275 V. on the plates
of the push-pull 458, the other voltages being
normal. Removing the chassis, I checked the
voltage divider (which has each section
marked in ohme). The 755-ohm section at
one end of the voltage divider was open and
upon replacing it with a new 750-ohm, 10 W.
enameled re:istor, the voltage on the 453 be-
came 250 V. and the radio set worked fine.
WAYNE STorRCH
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' This NEW Type of
RADIO TRAINING

ACTUALLY SETS YOU
UP IN BUSINESS ...

« + + In the Fastest Moving Industry
in the World . . .

Here, ac last, is a NEW and DIFFER- ability in ALL lines of business,
ENT type of Training that not only That js why average wages are low
teaches you all phI::ses of R:;dn(’) Service —why many men are out of work
Engineering work—but which equips g . .
you for an actual start in business. No Radio is no (2353 HEIT But there is al-
matter what kind of Radio training you #ays room—there is good bay—at the
may take, you will require such mate- /0p of the ladder—and this is where
rials before vou actually enter business. Sprayberry Training is specifically de-
Sprayberry Training gives them to you sigmed to put yow. It is for men who

—‘le:fhgs you to W:i’_"l_‘ with them under (3ke Radio seriously—for those willing
actu ervice conditions. . 8
: o work along sound, intensely practical
Nor is that all, Never for- " ong ) f, . y;; t
| get that there are too lines 1o win a real fuwre in a fascinat-
- many men of only ing industry with vast opportunities for

mediocre future development,

NO PREVIOUS EXPERIENCE REQUIRED
—LEARN AT HOME IN SPARE TIME

Sprayberry Training is really two courses in one.
Besides the necessary fundamental teaching it in-
cludes the famous Sprayberry Practical Mechan-
ics of Radio Service formerly sold ONLY to
men already in Radio—many of whom had
found their previous training inadequate for
modern Radio needs.
Sprayberry Training has been honestly,
consaentiously developed to fit you for
a truly worthwhile place in Radio—a
place weil above the gverage, It is dif-
ferent from almost any other course
you might consider. It is complete—
modern—practical. Ugou comple-
tion, you have both the knowledge

Complete SERVICE ENGINEERING EQUIPMENT Is Yours!
= : and equipment to enter business
] -7: el L T | chen and there for full or part time

I. i .

| SPRAYBERRY ACADEMY OF RADIO

of Radio's specialized ficlds such
2548 University PL, N.W., WASHINGTON, D.C.

as sound, broadcasting, etc, Cer-
tainly you owe it toxour future
to investigate—TODAY!

-
i
1
Without cost or obligation on my part please rush I
complete details of your new type of training and the book- |
let “My FUTURE IN RADIO.” |
|

|

Name..

Addrese RC 2/36

STENTORIAN DN\

SOUND AMPLIFIER NUCLEUS

P

REMEMBER!

Build  your
Amplifiers
KSTENTORIAN

ELECTROLYTIC

The finest guaranteed con-
densers money can buy.

valume at fow
cost. For sta-
diums, call
gystems,
lndges. ban -
ti:uets. advertig-
ng, et

i oaiwp . % i Write for descrip- Ny \‘.,"{
, tive catalog c‘ﬁ) \
NUCLEUS Inctudes “Pull-Fush’” transformer. chokes, 128 é
audios. ocutputs and lettered chassis. 6-10-15-30 watt _'? _‘.\.
amplifiers. A, AB power. 2.5, 6.3 v. tuhes. Aijso 1'.:.
tor mike Pre-Ampllfiers; and battery ampiifier. tﬁ}.\

FREE!—:#end _for full details and illus. bulle- = R = AR
T Hin--8TENTORIAN  Amplifier Nuclel

and name of your distributor, _nUBILIEH

General Transformer Corp. ; ATION
504 S. Throop St., Chicago i 7 iX BOULEVARD
Manutacturers of Replacement Units__ 21 YORE

N
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{o/CENTRALAB

Every serviceman from coast to coast
knows Centralab . . ., , everyhody’s his
friend and the worst thing his enemies
can say is that he’s a mighty smooth
article.

Yes . ... he's smooth all-right ..., and
it's that famous non.rubbing contact
that makes him “that way.”

....a tip from cam-
paign headquarters;: a
mere handful will serv-
ice practically any set
ever made . , .. “better
than ever before.”

vy Kadto Serviee Hus
thould be 8 momberof the
of Rpdis Servies Man

MILWAUKEE é IS

RADIOHMS
FIXED R

ELIMINATES

Operates WITHOUT PRE-AMP HUM TROUBLE

HIGH IMPEDANCE—2000 OHMS
THIS MICROPHONE 18 HIGH
ENOUGH IN IMPEDANCE TO
OPERATE DIRECTLY INTO
GRID . .. BUT NOT HIGH
ENOUGH (ONLY 2000 OHMS)
TO INTRODUCE SERIOUS
LOSSES IN LINE UP TO 200%

Replaces condenser and crysial
mikes No changes necessary
Elminates Inpul Iranslcrmer
and its losses. Elminates hum
trouble and feedback

| [How/positive-ano-
*SMOOTH-ACTION

STANDS

MODEL RE-H. lor
speech and music.
LIST $42.00 with coup-
ling. MODEL RS-H, for
spesch, hut can also
be used jor music. LIST
$32.00 with coupling.
Write for Bulletin H

| afls
e A 7L
ety

e

Positive, non.sliding. bali-bear-
ing clutchl Will never wear out
. . . hever require adjustment. ||
WILL T “"CREEP". Tightens
with only ¥ turn of clutch. Mike
can be rotated without loosening
clutch. SMOOTH, PNEUMATIC-
LIKE ACTION up and down, A
model for every purpose, WRITE
FOR ILLUSTRATED BULLETIN S.

TCROPHONE

If you are interested in servicing electric
refrigerators, turn to page 505 of this issue
and read the advertisement on the second vol-
ume of the OFFICIAL REFRIGERATION
SERVICE MANUAL.

RADIC-CRAFT

MAKE THIS "RADIO" MOTOR

(Continued from page 464)

side views of the motor. The dimensions of the
various parts are not at all eritical and will be
determined by the size of the permanent mag-
net available. The iron core for the rotor
consists of a piece of iron rod mounted between
the magnet poles. The diameter of this iron
eylinder should be from 14- to %-in. less than
the distance between the magnet poles. (A good
length for it is half the length of the magnet).
Contrary to the usual motor, this core does not
rotate but is fixed and the winding rotates
around it. (See Fig. 1B}

The only part of the motor where special
care must be taken is in the construction of
the rotor coil form. A good design for this
form is shown in Fig. 1C. It is made of stif,
light cardboard or fibre and care must be taken
to see that it is symmetrical. The coil form
should clear the iron core by about ¢-in. on
all sides. It will be seen in Fig. 1A that the
core is held in place by a pivot which must
paxs through the bottom of the form. The hole
through which this pivot passes should be ap-
proximately twice the diameter of the rod.

To the top of the coil form is glued a short
length of hard-rubber rod. This rod supports
a phonoxraph needle which serves as the motor
shaft. The needle protrudes through the coil
form and its point rests in a center-punch mark
in the top of the iron cylinder. The top of the
hard-rubber rod is hollowed out slizhtly so that
it will hold a few drops of mercury, or it is
pivoted at the top with a second phonograph
needle as shown in the details of Fig. 1.

The last step in the construction is the wind-
ing of the rotor. The more wire used. the bet-
ter will be the results. The writer used 2.000
turns of A,F. transformer wire. half of it be-
ing wound on each side of the hard-rubber rod.
One end of the coil is soldered to the phonograph
needle and the other end makes contact with
the commutator. One of the motor input wires
connects to the pivot and the other lightly
touches the commutator. The twa sections of
the coil must be separated on the bottom of the
coil form so as not to ohstruet the core sup-
porting screw hole. A thin (for ligzhtness) coat
of glue on the finished winding will stiffen the
whole rotor and make the coil less susceptible to
damage.

Figure 2A shows the circuit diagkram using
a S.P.S.T. switch for making and breaking
the current. Figure 2B shows the method of
connecting a D!P.D.T. switch which reverses
the current at every half-revolution of the
rotor and giving twice the power of the method
shown in Fig., 2A. With a little ingenuity the
builder can design a switch which can be thrown
with a very small movement of the hand. If
a powerful station is close by, the switch may
he eliminated and a commutator built on the
hard-rubber rod so that a wire brush makes and
breaks contact at the desired time as shown in
Figs, 1A and D,

The motor huilt by the writer has been oper-
ated on stations many miles away using the
hand commutation method.

(Mr. Hall iz connected with the Physics De-
partment of West Virginia Unversity. Morgan-

town, W. Va.—Fditor)
Mu)s
MOTOR oTOR

Connections for the cr‘sfal motor with single-pole
and double-pole switch.

anv

PHONES

[ THvSTAL
/

CRY3TaL
7

A NOVEL SELF-MATCHING
OUTPUT TRANSFORMER

(Continued from page 464)

tions are fractions of an ohm. Use of these
combinatijons is not recommended since the re-
sistance of the secondary winding would enter
in to such a Rreat extent that the efficiency of
the transformer would be very low (about 60
per cent).

The. Service Man usually does not have the
facilities for direct measurement of the voice-
coil impedance of a speaker. For all practwal
purposes the impedance of a voice coil is 30

Please Say That You Saw It in RADIO-CRAFT
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per cent greater than the D.C, resistance, Then
to determine the impedance of a voice coil, it
is merely necessary to measure the D.C, resist-
ance and multiply this value by 1.3.

A resistance bridge is not nccessary for
measuring the D.C. resistance of a voice coil
A low-range ohmmeter is sufficient to give the
necessary accuracy. The essential parts of such
an ochmmeter are: a single dry cell, a 0-1.5A.
D.C. ammeter, and a l-ohm, 3-W, resistor.

For example, let us suppose that a certain
voice coil wmives a reading of 0.85-A. on the
ohmmeter mentioned. The D.C. resistance is
then equal to  (1.5—1) or 1.73 ohms. Mul-

0.55
tiplying 1.73 by 1.3, the impedance is 2.25 chms.
Terminals 4 and 6, from the chart, would then
be the correct terminals to which the voice coil
should be connected.

In addition to being universal electrically,
this output transformer is also universal from
a mounting standpeint. It can be mounted on
either of two hases, one occupying a space of
13;x21% ins. on the chassis and the other. a space
of 13%x234 ins. Screw hole mounting centers in
the former case vary from 15x3:-in. to
1/%x13% ins. and in the latter from 1%x1%-in.
to 1{gx1% ins.

Many Service Men have found it to their ad-
vantage to carry in their stock one of these
versatile transformers because of its adaptabil-
ity to a large proportion of the radio receivers
in use.

This article has been prepared from data supplied
by courtesy of General Transformer Corp.

MULTI-PURPOSE SET
ANALYZER

(Continued from paye 462)

switch.

‘The R.C tip jacks are used for resistance and
capacity measurements. Throwing Sw.5 to D.C.
gives a scale of 0-1. ma. at these posts.

A small battery and a variable resistor may
then be used as an ohmmeter adapter. (The
writer is devcloping a “free-reference-point”
Resistance-Capacity Analyzer, which will be de-
scrihed in an early issue.) Five adapters are
required, and should be connected exactly as
shown in the diagram, so that the pin connee-
tions will be the same as the analyzer sockets.
They may be made by bolting adapter sockets
on tube bases or adapter bases.

LIST OF PARTS

One Jewell No. 88, 0-1 ma. meter;

One Na-Ald No. 456E composite socket 4-5-6
prong, S1;

One Na-Ald No. 477E socket 7-7 prong,

One Na-Ald socket 8 prong, S2;

Two Yaxley No. 422 tip jacks, TC;

Two Yaxley No. 422 tip jacks, test leads:

Two Yaxley No. 422 tip jacks, R-C leads;

Four S.P.D.T. toggle switches, Sw.1, Sw.2, Sw.9,
Sw.10:

One D.P.D.T. toggle switch, Sw.3;

One Yaxlcy No. 762 jack switch, Sw.4;

One Yaxley No. 763 jack switch, Sw.5;

Two Readrite No. 27 rotary switches,
Sw.8;

One Readrite No. 34 rotary switch, Sw.6;

Two Electrad meter shunts, 500 ohms, R1;

One Electrad meter shunt, 55 ohms, R2;

One Electrad meter shunt, 10 ohms, R3;

One Electrad meter shunt, 5 ohms, R4:

One Weston 10-A. meter shunt. R11;

One Shalleross multiplier resistor, 4,970 ohms
{(unwind 30 ohms from 5,000 ochm precision
resistor), R5;

One Continental
5,000 ohms, R6;

One Continental
90.000 ohms, R7;

One Continental
0.4-meg.. R8:

One Continental
0.5-mex., R9;

One Aerovox multiplier resistor. 4,500 ohms (un-
wind 500 ohms from 35,000 ohm precision
resistor). R10;

One Taurex meter rectifier, RX:

One bakelite panel. 7 x 9 ins.:

One analyzer cable. 9 wires;

One dual S.G. cap and lead:

Three Radio City 1li-in. pointer knobs:

Five T-hole 4-5-6-7S and S8.prong
sockets ;

Five 4., 5=,

83;

Sw.T,

Carbon multiplier resistor,

Carbon multiplier resistor,

Carbon multiplier resistor,

Carbon multiplier resistor,

adapter

6-. 75- and f-prong adapter bases.
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MILESTONES IN BROAD-
CASTING

(Continued from paye 457)

According to Radio Retailing. however, 57
per cent of all receivers now offered use regu-
lar glass tubes. About 16 per cent of all sets
at present on the market are equipped with
glass tubes, but having a metal-tube socket, an-
other 16 per cent use both metal and glass tubes
in the same chassis, and 11 per cent exclusively
use metal tubes.

Since the public quite definitely is *“sold” on
metal tubes these statistics may change tre-
mendously; after all, public opinion is a power-
ful force that no manufacturer dare ignore if
he wants to stay in business. Although many
radioc dealers interviewed by the author report
a heavy demand for metal tubes, some of these
dealers—and, especially, those who had seld
metal-tube sets equipped with early models of
the new tube—because of the trouble with their
customers concerning radio receivers which did
not work satisfactorily, are quite biased against
metal tubes. But this by no means indicates
a permanent antagonism toward metal tubes.

METAL TUBES MUST GET OLDER

It took about 20 years to develop the glass
tube into the precise operating devices we know
today, and the metal tubes, even if we include
the two or three years of experimenting before
they were introduced, still are quite young
products, and have plenty of time to be im-
proved before reaching the age of glass tubes.
Then again, 90 per cent more types of tubes
are now available in glass than in metal: and
of all those most instable yet economical and
highly-perfected of tubes—the ‘“‘multi-purpose”
type, only one model, the new 6Q7, is so far
available in metal, However, the tube situa-
tion chanres daily in favor of the metal tubes, as
may be seen from another diagram published
recently by Radio Retailing (see Figs. 2B and
C).

In the diagram Figs. 2B and C, only 39 radio
set manufacturers are mentioned as users of
metal tubes against 47 claimed in the advertising
described above; this iz due to selection of only
the more important concerns among the 115
American radio set manufacturers. A still better
view of the actual situation is given by the fol-
lowing, Table 11, published recently by the mag-
azine Fortune, which indicates how the leading
manufacturers ranked in 1934 with respect to
set sales.

TabLE II
Proportion of units produced by manufacturers.
Phileo ..1,250.000
RCA ... S UUUUUUUOUPRRUSUR 111 X 1¢1 ]
Crosley ... . 300,000
General Household Utilities ... 300.000
(mostly automobile radio sets)
Colonial et e e eeees . 300,000
{mostly for Sears, Roebuck)
Wells-Gardner 200,000
{mostly for Montgomery Ward)
Emerson .. 200,000
{mostly midget)
38 T, 200,000
{made by RCA)
Atwater Kent 100,000
Zenith 100.000
Bosch 100.000
Total accounted for .....................3,550,000

During the year 1934 there have been produced
and sold (including 612,000 radio receivers ex-
ported) ,—4.696.000 radio sets. Since the per-
centage of sales made by the different manu-
facturers during 1935 probably is about equal
to their percentage of sales during 1934, the
advertisement which printed the names of 47
different manufacturers, and disrezards their
vearly output appears in quite a different light.

READERS' DEPARTMENT

(Continued from page 465)

playing their outfits and hoping the Association
will not catech up with them. Even these would
pay if the fee were more reasonable.
I hope you will print this so that other Service
Men will send in their views.
W. R. LusTiN.

Thanks very mugh for your comment, Mr. Lustin, s Tittle
publiclty regarding this situation may help,

FEBRUARY,

1936

INTERNATIONAL RADIO RE-
VIEW

(Continued from page 466)

waveform distortion introduced by the shielding
cage. This aerial offers possibilities for the ex-
perimentally-inclined fans.

A NEW TABLE-MODEL SET

HE EXPRESSION table model has become

firmly associated with small sets designed
to rest on a table. but in the true sense of the
word a table-model set would be one with the
set mounted in a table!

Such a set was described in an issue of Wire-
less World (London) a short time ago. As
shown in Fig. B, the set (a superheterodyne)
is housed within a drawer of the table, with the
speaker (mounted behind the chassis) facing
forward and downward in such a way that
closing the drawer does not affect the sound.
The piece resembles a serving table with two
wings which fold down fiat against the sides.

THE TELEPHONE-DIAL SET

NEW German set which made its appear-

ance at the Berlin Radic Show is equipped
with a novel type of tuning dial, in the form
of a revolving dial disc similar to the dials used
in automatic telephone systems. Tuning in this
set (Fig. C) which was described in Radio-
Handler (Berlin) is accomplished by dialing to
a predetermined number. For example, London
—T74, Berlin—42, Rome—29, etc. Thus, to tune
in London the listener turns the dial first to
7, then to 4.

A BOOK-CASE SET

NOTHER novelty in set design is made to

imitate a group of books which can be set

on a table hetween bookends. This set, shown
in Fig, D, is of French origin.

A glance at the photo shows that the speaker
“horn” is Jocated below the tuning controls.
When the set is opened for use, the front drop-
panel forms a horn-type projector for the small-
size speaker.

A HIGH-FIDELITY PHONO.-RADIO

NEW German receiver of odd appearance
was introduced recently and is shown in
the photo here (see Firg. E).

The receiver is a 5-tube superheterodyne which
has a variable band-width adjustment for fidel-
ity control. The set uses 2 dynamic speakers.
one for the bass and middle rerister and the
other, a tweeter, for high-frequency response.

A phonograph pickup and turntable are
mounted just below the tuning controls, within
the “control compartment'' at the back of the
desk.

(This set sells for about $280.)

AN UNUSUAL FRENCH SET

RECENT issue of La T.S.F. Pour Tous

(Pariz) contained a photo of a peculiarly-
shaped cabinet which will interest many Amer-
ican radio enthusiasts.

As shown in Fig. F, the cabinet has an
irregular, hexagonal shape with the tuning dial
on the front facet. On this side also are
mounted a tuning indieator, a volume control
and tone control. On the adiacent facets, to
left and right, are 2 speaker grilles, behind
which are mounted the 2 speakers. The other
three sides complete the cabinet structure.

A shallow lid covers the phonesraph equip-
ment when not in use.

A NOVEL RADIO-PHONOGRAPH

HE magazine L'Antenne (Paris) recently

contained several views of the novel radio-
phonograph unit shown in Fig. G. The cabinet
is cylindrical in shape, with the radio set at
the top and the automatic record changer and
record storage cabinet in the bottom. Two
doors in the front provide access to the phono-
graph unit. Receivers are available both in
A.C. and A.C.-D.C. types.

(Unusual cabinet styles are featured much
more in Europe than in this country, as shown
by this issue. and other examples in past issues
of Radie-Crajt.)
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“YOUR NEW
BOOK HAS PUT
MONEY IN MY

POCKET!"

FREE!

Send for Your
Copy Today

® SERVICEMEN write us that Syl-
vania’s new volume of Service Hints
can’t be beat. Send for your FREE

| copy today.

|

Sylvania’s new book Service Hints con-
tains practical servicing tips that have
been gathered from successful service-
men all over the country.

You get the benefit of their years of experi-
ence when you tackle tourh problems. It gives
you the easiest solution to everyday problems.

| These and hundreds of other up-to-the-minute

service tips are contained in Sylvania's new
book Service Hints. Send for this valuable
book today, and put yourself in line for more
and better service jobs with bigger profits.

Get the inside dope on receiver troubles. iron
out your problems. Right now ... fill out this
coupon and send it to the Hygrade Sylvania
Corporation. The New Volume of Service
Hints will be sent you within a few days.

Hygrade Sylvania Corporation.
Makers of Sylvania Radio Tubes and
Hygrade Lamps. Factories at Em-
porium, Pa., Salem, Mass., and St.
Mary’s. Pa.

SYLVANIA

THE SET-TESTED RADIO TUBE
© Hygrade Sylvania Corp. 1936

[ ——

| Hygrade Sylvania Corporation |
| Emporium, Pa. re-2 |
I Please send me free. without obligation. Volume 2 I
I of 8ylvania‘s *"Service Hints ", I
Experimenter O Amateur O Call
I Serviceman O Employed by dealer [ I
| Independent O |
| Menber Service Organization |
| xame |
: ADDRERS I
I CITY s STATE. :
l NAME OF JOBBER I
| ADDRESS 1
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Serviceme

Let Me Help
You Build a

3 REAL
[#”) SUCCESS

Naturally, [ don't claim that EVERY
gerviceman who has taken Sprayberry train-
ing is making “big money.” But taken by
and large. you'll find Sprayberry graduates
forwing ahead far more rapilly than com-
petitors who drift along, relying solely on
their own resocurces and ideas.

In almost every case, a modest investment
in Sprayberry training has netted handsome
dividends. Dozens of enthusiastic letters
prove this.

GET ALL THE FACTS!

Let me tell you about this modern course
designed exclusively for forward-looking
servicemen. This information will cost
you nothing and, as it has already done for
80 many others, may point the way to a
better, brighter future in_the work to which
| you are devoting your life. Send the cou-
pon NOW!

14

i

I

F. L SPRAYBERRY, il fhubeepy & M- ¥~

Without cost or obligation, please send your hook
SPUTTING PROFITS AND EFFICIENCY INTO
SERVICING.”

Name L e -
Street A =

Address v RC2/36

SPRAYBERRY'S PRACTICAL
MECHANICS SERVICE

WRIGHT-DECOSTER
Port-A-Case

oF
Fabid

Model 890

This handsome ruggedly constructed car-
rying case complete with a large Model 790
10" D.C. Wright-DeCoster Speaker

For Onty 1 440 1ist
OR

Make it an A.C. Speaker by using a
Model 470 field supply at the
low additional list price of 84-70

There iz plenty of extra room in the
I'ort-A-Case for the field supply and a
small amplifier besides,

Write for catalog giving full deseription
and showing our astonishing prices for the
Port-A-Case Complete with the difTerent
12" Speakers.

Remember the quality
always remains the same

Buy through the Wright-DeCoster dis
tributors. You will find them always anx-
ious to cooperate,

WRIGHT-DECOSTER, Inc.

2251 University Ave. $t. Paul, Minn.

RADIO-CRAFT

WAR-TIME USES OF
RADIO

(Continued from page 467)
found itself encircled by English battleships!
These stations, equipped with very selective
and extremely sensitive receivers, were able
to receive communications transmitted from
ship to ship, while the German High Sea Fleet
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was to send out powerful, broadly-tuned signals
that interfered with regular messages by pro-
ducing an unintelligible ‘‘hash” at the receiver—
“jamming the ether™ it was called.

Present advices seem to indicate that the new
Armstrong system of amplitude-modulated trans-
mission will prevent such “jamming” of signals.
in future.)

WAR GAMES INDICATE RADIO
LIMITATIONS

was still lying at anchor at its base at Wilhel
haven,

Although the cautious Germans used tiny
buzzer transmitters for these communications,
super-sensitive receivers at the English “SWS"
(Shore Wireless Station) posts were able to re-
ceive these important communications. (Some
of the receivers employed as many as 20 tuned
R.F. stages in cascade, all simuitaneously oper-
ated by a single control (or *“joy-stick™ as it was
popularly termed).

LOCATING SUBMARINES AND
ZEPPELINS

These SWS stations (erected and cperated by
the English Intelligence Service) also employed
excellently-functioning direction-finding devices.
German suhmarines which sent their reports by
radio to their base and received instructions by
the same means were under constant surveillance
by crews at the SWS stations. Experienced
observers were able to recognize a certain sub-
marine or airship, even when it changed its eall
signal, by peculiarities in the tone of its trans-
mitter or by a characteristic dash in the send-
ing of its operator. An extra-long dash, or a
skipped dot accounted for the detection of many
submarines, which otherwise might have gone
unrecoghized for a long time, The Intelligence
Service would endeavor to decipher the coded
messages, while the staff of the direction-finder
squads plotted the exact position of the sub-
marine under surveillance. This knowledie of
the submarine’s exact position enabled the neces.
sary action to be taken, in order to destroy it,
and thus avoid the threatencd cutting off of
England’s food supply.

A particulurly exciting job for the staff of
the SWS stations was the detection of Zeppelins
before and during a raid over England. espe-
cially towards the end.

When these great airships were attacked, and
in adversity, their distress signals in many in-
stances were transmitted in a condition of apita-
tion which left only a feeling of pity for the
brave Zeppelin operators who must have known
that in a few minutes their lives would be lost.

All this excellent radio work between 1914 and
1918 was accomplished in spite of limited knowl-
edge concerning amplification by electron tubes.
Since then, radio technique has made tremendous
strides, and superb equipment is availahle today
for signal interception and direction finding.

But since the war many fundamentals of war
tactics. and also many methods of apnlying radio
communication have been changed and improved.
and even at the present time there is discussion
among militarists about further improvement of
war tacties. But regardless of the opinion of
1he different groups which favor the “"dynamic
tactic.”” (tanks, armored cars, etc.) or of the
countergroup which is in favor of the ‘‘static
method of fighting a war™ (trenches, ete.), all
of them recognize the importance of a properly
functioning communication system.

(A favorite trick to confuse the adversary

radio outfit of the Berlin
left turns the loop
The officer on
The receiver

Direction finding and
Airport. The officer on the
antenna mounted above the roof.
right tunes the aircraft receiver.

shown in the center is installed in a cast-iron_cab-
inet and covers the wave range from 15 to 30,000
meters.
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To what an extent radio eommunication is
applied today in modern warfare is indicated by
the fact that during the great Fall maneuvers
of 1935 in upper New York State, 268 short-
wave transmitters were employed by the U.S.
Signal Corps to transmit and receive the com-
mands directly or indirectly sent by the main
station at the headquarters in Pine Camp. I
we consider the small area which was selected
by the General Staff for this struggle between
the RED and the BLUE armies the tremendously
difficult task of the radio operators of pickin®
out the assigned wavelength from the great wave
mixture is easy to understand.

Generals who have a reputation of always
asking technicians for the solution of seemingly
impossible problems (and—strange as it may
seem—always getting their wishes fulfilled in
the course of time) had their own opinions about
these maneuvers, and about the operation of a
great many radio stations in a relatively small
sector.

SAYS GENERAL FOX CONNER:

General Fox Conner (commander of the First
Army) for example, at the end of these fiell
maneuvers, made some caustic comments about
the efficiency of radio communication for war
purposes. The General stated in part: “Per-
sonally, I think we have gone perfectly wild on
the subject of radio. We are spending an awful
lot of money on radio, I think it should be cut
out and spent on laboratory work for develop-
ment of telephony and other forms of com-
munication.’”

These comments of General Conner, who is
known to be one of our most able army leaders
aroused a great deal of discussion among radio
enthusiasts, since radio seemed to them as valu-
able to a modern army as airplanes and tanks.
The radio industry, however, kept absolutely
quiet concerning these remarks. and it was only
some sarcastically-inclined radio engineers who
could not refrain from pointing out that the
Army could hardly blame the airplane industry
for their misfortune during the fight over air-
mail contracts. merely because private organiza-
tions did the job much more efficiently.

Instead, this experience with the airmail con-
tract ficht has renewed the lesson of the great
war—that the army is not responsible for its
misfortunes, even the best pilot cannot fight
against nature. since the air weapon is very
mueh dependent on weather. an experience also
confirmed by the last maneuvers in England and
France. But the air weapon is not alone in
having limitations; the seemingly Invincible
tanks also are limited in their use.

A bitter lesson in this respect was reeently
received by the Italians who saw their "earro
veloce” (a medium-heavy type of tank, equipped
with especially heavy machine guns), made de-
fenseless through the use of quite simply-con-
structed lion traps. We know furthermore from
statistics that of 100 soldiers poisoned by gas
only 1.73 have died against 24.65 per cent of
those who were wounded by other weapons, We
know also that a great many soldiers killed by
gas were members of the army which applied
the gas (hecause of change of wind, ete.). If
all these modern implements of war have their
limitations. then how can we expect perfection
from radio?

General Fox Conner may be right in his critie-
iam if he condemns the exclusive use of radio
as a means of communication. It is a recognized
fact that the so-called “Schrott effect” and the
“thermal agitation” limit the sensitivity and
thus the cofficiency of a receiver. Also, the
selectivity is limited by the demand of the armies
that their stations must be easy to operate and
light in weight. Therefore, it is not the tech-
nicians but physical phenomena such as snow,
rain and thunderstorms which interject their
veto against the desires of Generals. No reason-
able radiv technician denies the important role
of the telephone in war, hut still there are some
new means of radio communication in develop-
ment which may be very useful as substitutes
for telephony by wire.
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DECIMETER WAVES

As reports from Eurape indicate, the English, The DI RECT-CO NTACT, CARBON

German and Italian armies are at present very
i g et b | VOLUME CONTROL With o
extends only the aisiance waien tne e o || ONLY ONE MOVING UNIT

obstructed by earth curvature, ete., can see. i . R i
These waves have the additional advantage [ SIMPL[CITY is the keynote of Flectrad design—sim- !
that a tremendous number of these ultra-ultra- plicity which performs efficiently without waste
short-wave transmitters can he operated very .
close to one another without any mutual disturb- monons.
ce. Interception or interference is possible . : o
::ly by cutti:g into the straight line between Direct floating contact on the carbon resistance element,
transmitter and receiver, and even if this were with only one moving unit in the entire assembly_, MEN (it mechamiom of the con:
accomplished the interception could be detccted freedom from mechanical complications, longer life and ¢, showing straight-path travel

of contact shoc on  resistance

at once due to fading caused by the “eloctrical more positive, finer variation of current regulation. element.

shadow” of the interceptor. Even though some
of the frightful stories distributed by the Itatians

about these decimeter waves are not true. it is The resistance element is permanently fused 10 the fHar

nevertheless sufficiently promising for the army outer rim of a warp-and-wabble-proof Bakc!itc ring._The
to pay much attention to decimeter waves. special-alloy floating contact is self-cleaning—polishes
GENERAL HARBORD ON WAR- the carbon to icy smoothness—keeps it clear of dust. No
skipping, leaping or stuttering to make noise.

TIME RADIO

What Generals {who are not disappointed by Electrad individually tests each volume control for noise before
the results of army maneuvers) think at a time it leaves the factory, and wuuqualifiedly guaraniees trouble-free :
of calm about radio may be learned from part of performance, Use an Electrad in your next service job. Complrte control, shotwing mew
a statement made by General Harbord, who ::’:‘r‘::f;::':;ﬂ:ﬁ:f;ﬁ;whanwuk
said: ‘“‘For one great problem which had before [ )
never ariscn in any big war, radio supplied .
a solution which could not have been offered by RESISTOR SPECIALISTS Write Dept. RC-2 for New Camlog
any other means of communication now known— — Quiet Carb Vol o
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n dlkl o ® = R ors and Power Rheostats. ew -Page
send alo ovbservers before whom distan a &=
grounds lie revealed as the smaller fields of CONTROL GUIDE =

antiquity were to the man on a high hill. But
the use of the invaluable knowledrze which the
observer may have gained usually depends upon
its instantaneous transmission to his commander.

FREE, if you send us
the flap {(part sbowing
specification and resise-

1758 Varich St. New YVork. N ance)  from any new-
tyPe Electrad "Carbon
MODERN WAR RADIO DEVICES | % I ECTR AD Volume Control carton,
™ | together with your busi-
Since mobility therefore is one of the funda- e oot ] E raodh

ness letterhead or card.

Address: Dept. RC-2  6%"x9%"

mental demands asked of radio stations to be
used by the army, the light-weight radio unit
is the standard equipment of all armies. Moat
of these radio stations used at present are of
the so-called knapsack type. One box contains —_—
the transmitter, a second one the aecrial supports — —

and the antenna wires. The current source is ®

often a pedal generator also transportable like e se en I oo S
a knapsack., It takes only a few minutes to

make such a station ready for operation, and

even less time to make it again transportable.

In addition to these universal stations with very

large wave ranges there are also short-wave

stations in use. Most of these are crystal con-

trolled, with a simple switch to change wave [ )
{

range and crystals. A tiny antenna, often of
the umbrella type, is used for reception and Think of itl 2 books
transmission. These stations are light enough full of & luable in-
to be carried by one man. A small box con- ul of unvasus
taining an Edison storage battery, and a high- f°""°_h°"- to be ."_"‘d
voltare dry battery are used as current sources. for just the mailing
The station is carried on the back with the costs! One with 20
small battery box in one hand. complete transmiiter
Some of the most interesting post wartime d”,'g”, including 12
developments are the new antennas used by sub. tested transmitter RF
marines for radio transmission while the boat is P desi and 8
under the sea level. Despite the fact that this Seciion idesigns an h
seems quite contrary to all that we know about m°d‘f"*°' ‘"_d LU
the propagation of radic waves, according to a amplifier designs. Cir-
dispatch from London to the New York Times, cuits, complete parts
the new German submarines recently put in use specifications, induct-
are equipped with such antennas. ances, etc. all includ-
At the second Annual Marine Exhibition in ed.
New York, November 19.35' 8 new receiving ap- ! Ten complete designs for
puratus for the reception of weather maps, e il iess ampli!er:
printed matter, etc., was displayed by RCA to ,[:,'h, other book. It in-
cludes one for every pur-
pose, from 3 Watts to 30
Watts output, with complete parts lists for each.

be used for the transmission of radio facsimile

to flying airplanes or ships at sea. There also
These books should be in every amateur’s technical library, They are invaluable for reference
purposes. Just 22 cents in stamps brings them both to you. Send for your copies today.

miting unite of spacnl. Hbcareinn Hecine [
STANDARD
TRANSFORMER CORP.

use in airplanes to instantly send to the ground
856 Blackhawk Street, Chicago, [Hlinols

maps and photos made in the airplane.

REMOTE CONTROL ‘

Remote control by radio has been demonstrated
and was even actually applied during the World

War. Since it is today a peneral custom to send

commands to tanks, airplanes, battleships, ete.. m “ I l T H I 5 [ u “ F n “ !

by means of radio, it does not seem fantastic |
that some day not only torpedoes, but also all | STANDARD TRANSFORMER CORPORATION,

types of mobile craft will be directed by radio, Dept. C, 856 Blackhawk Street, Chicago, lll. |
replacing the human brain with an electro- | | am enclosing 12¢ for Transmitter Manual. |
mechanical one. Many secemingly impossible | am enclosing 10c for Amplifier Manual. I
devices are still in development, others of which | Name Address ... S — -
we do not even dare think may be ready for | City . State ... ... S —
practical application, tomorrow. __________________—_—...._———!
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L TO OWN FINE ~
‘SHOP EQUIPMENT

FREE
OFFERED BY

To take advantage of
National Union free shop
ac;‘uipment offers. Remember,
when you handle National
Union radio tubes you get
the benefit of a superior
‘*' . quality product plus pre-
] miums of fine modern *
" “g gervice instruments.
Eich, P

" 1
1NATIONAL UNION RADIO CORP. OF NEW YORK g
:570 LEXINGTON AVENUE, NEw YORK, N. Y.»

[]
= What is your 1 uspecial equipment opportunity for 193670
L)

Get Into a Line

Where There’s Analyzer &
Action—Every Day— Resistance
And a Payday Every Tester —
Week—You Be the Boss! | paeeot
* | Design—
hile hundreds are
lnnl‘ﬁz‘::)gm)f‘ovr Wworl;( v‘::ﬂl:e :h:re YOURS
:;r:;‘! any. the trndiinpdst'rvlo:e Without
d e traln men.
\\"Ilh ﬁ:: p“r:per tJ:'ulnlng all;d Extra Cost
the necessary eqnlpment. you

c¢an enter this field and_mnke

a comfortable living. e in-

clde with onr eonrse this niodern set analyzer and
tronble shooter without any extra charge. This
pleec of equipinent hax proved to be n vahiable
help to onr members. After f hrief usrlon]l of train-
ing you can take the set analyzer out on service calls and
really campete with “‘old timers.” We show you how to
wire shortwave recelvers—analyze and repair all types of
radio sets—and many oiher profitable johs can be yours.
Teaching you this interesting work 1s our business and we
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TESTING METAL-TUBES SETS
WITH PRESENT EQUIPMENT

{Continued from page 463)
ADAPTING ANALYZER TO SET

Most analyzers can easily be modified to test
receivers using metal tubes. This can be done
by using two adapters. One fits onto the plug
ordinarily inserted into the receiver socket.
Firure 1B shows this adapter which is used with
a 7-prong plug and fits into the octal socket
regardless of the number of base pins the tube
has.

The adapter allows the ordinary 7-prong plug
to fit into the octal socket. Note that no con-
nection can be made to chassis through the
shicld pin contact, since we do not have an
fth pin or a 9th wire in the cable. This ground
connection is not essential in testing.

ADAPTING TUBES TO ANALYZER

We now have the analyzer connected to the
receiver using metal tubes. Now we have to
conneet the metal tube to the anmalyzer. This
can also be done with an adapter. An adapter
is on the market, which will plug into a standard
7-prong socket and an octal base tube will fit
into the adapter. This adapter is shown in
Fig. 1A. This adapter will take any octal-base
tube regardless of the numher of base pins.

This is the simplest method and merely re-
quires the purchase of two adapters. A more
satisfactory way will be to purchase a 9-wire
cable and adapters.  Eight wires of the 9-wire
cable are connected to the corresponding former
contacts of the &-wire ecable. The 9th wire
should then be connccted to a tip-jack., If the
analyzer has a ground or a chassis eonnection.
connect this wire to this ground connection.
Otherwise mount a special tip-jack at some con-
venient puint for this connection.

The 9-wire cable should be conneeted to an
octal-base plug which will fit directly into metal-
tube sockets,

Adapters will then be used to connect the
plug into ordinary 4., 5-, 6+ and T-prong
sockets.

If your analyzer is of the type which has a
socket on its panel for plugging the analyzer
cable in, instead of connecting the wires direct
to the sockets, the plug and socket should be
changed to the octal-base type.

An adapter will also have to be used to plug
the octal-buse tube into the T7-hole sock«t of
the analyzer. (If room permits. an 8-prong
socket may be used to eliminate this adapter.)

Another difference in the metal tubes is in
the arrangement of the base pins. The tubes
have been constructed so that they will all fit
in the 8-prong socket, even though the tube
has only 5 prongs. See Figsz. 1C and D. Fig-
ure 1B shows the base pin arrangement for
the 6A8; Fig. 1A, the base pin arranzement for
the 6C5. Both drawings are bottom views.
Notice that both tubes will fit in the same
socket. the 6A8 having a prong for all 8 holes.
The 6C5 will fit in the same socket, but two pin
holes will be empty.

This makes a universal numbering arrange-
ment possible. This must be remembered
when testing these circuits. Otherwise you may
not connect your meter to the desired circuit.
You will find the heater and cathode connec-
tions for these tubes to be the same with very
few exceptions. However, the plate and grid
connections vary with nearly every tube. You
will have to consult the tube base connections
for each type tube when testing these circuits.
This will. of course. require a free point-to-
point analyzer.

These tubes also have a smaller control-grid
connection on the top of the tube. However,
clips may be secured which will fit either tube.
You can also get clips for connecting the clip
from the set to your analyzcr plug.

These are the main differences you will notice
in the physical construction of the tubes.
However, the interior elements have been im-
proved to some extent. Althoush some of the
metal tubes are very similar to glass tubes
which have been manufactured for some time.

These changes in tube characteristics are
going to give you some changes in readings
while testing these circuits.

6H6 TESTING DATA

There are two tubes, and one in particular.
which are quite different from any tubes made
before. The first is the duo-diode 6H6. It is

practically the same as former diode tubes, exe

Please Say That You Saw It in RADPIO-CRAFT

www.americanradiohistorv.com

for FEBRUARY, 1936

cept that it does not have & triode or pentode
section in the same envelope. Also there is a
separate cathode for each diode, while previ-
ously these diodes have had a common cathode;
remember this, since in many circuits using this
tube, the cathodes are not connected together.

One manufacturer uses this tube as a full-
wave rectifier for the detector. In some models,
this is used also for A.V.C. action, and in
others, a second 6H6 is used for A.V.C. The
latter idea is shown in Fig. 1E,

Another manufacturer uses one diode for de-
tector and A.V.C. and the second diode to
furnish bias for the controlled tubes when tuned
to a weak station or to no station. This cir-
cuit is shown in Fig. 1F.

4L7 TESTING DATA

The other tube is the 6L7. It is the biggest
change from the older-type tubes, It has been
desizned as a first-detector, using a separate
oscillator. This tube has two control-grids which
will affect the plate current. However, these
control-grids are shielded (by an interposed
grid) from each other. A typical circuit is
shown in Fig. 1G,

Testing this tube as a first-detector will not
vary much from your tests of a 6A7 or 6AR.
However, this tube is likely to be used in many
unusual circuits, Due to these two separate
control-grids, this tube will have many uses.
It may be used very effectively as an R.F. ampli-
fier with the second grid for A.V.C. This<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>