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Now you can have all the equipment nccessary for
modern up-to-date cathode ray service work —com-
plete in one impressive unit! The Diagnomoscope is
actually four instruments in one . . . a-complete testing
laboratory in itself! {1] Cathode Ray Oscilloscope
[2) Frequency Modulator [3] Audio Oscilfator [4] All-
‘Wave Signal Generator which may be used [a] Unmod-
ulated [b] Frequency Modulated Internally [c] Ampli-
tude Modulated Externally [d] Amplitude Modulated
Internally by 400 Cycle Fixed Frequency,

Beforc you buy any instruments, scc the 555
Diagnomoscope at your parts jobber, Its many new
outstanding features . . . its simplicity of operation. . .
its convenicntly arranged controls . . . and jts beauti-
fully designed streamlined case will astound you! Con-
tains 10 tubes. Completcly A. C. operated.

Your parts jobber oflers you convenient time pay-:
ment terms on any SUPREME instrument, making it
casy {or you to purchase them now! You don’t have to
wait until you are ready to pay all cash.

Sece your parts jobber today. Ask him to show you
the Diagnomoscope. He will give you full details on
how you can purchase it on the $.1.C. easy payment plan.

500 AUTOMATI s
ombines 12 essential
servicing instruments:
Aas Cg

Tube Quality
Checker. Tube Hot Leak.
age, Short and Open
Tester, Electrolytic Filter
Capacitor Leakage Tester.
Paper and Mica Capaci-
tor Leakage Tester. Com-
plete Point-to-Point Radio
Analyzer. Multi-Range
D. C. Voltmeter. Multi-range Ohin-
meter. Multi-range Megohmmeter.
Multi-range A.C. Volimeter,
Multi-range Decibel Meter. Muldi.
‘range Milliammeter. Multi-range
Qutput Meter. $7.50 Down —
$6.61 per Month for 10 Months.
Cash price .. .566.95

s50FRO10 TESTER

Performs the operations
of 13 essential servicing
instruments with 43 func-
tions and ranges: Radio
and P, A. Analyzer. Elec-
trolytic filter and electro-,
static capacitor lecakage,
also Electrolytic and
Electrostatic capacitor
tester. Multj-range ohm-
meter. Muiti-range D.
meter. Multi .
meter. Multi-range milliammeter.
Muilti-range decibel meter. Multi.
range output metet. D. C. am-
bmeler. $£6.00 Down — $5.55
monthly for 10 months.
Cash Pricc. . . $55.95

WHERE SHOULD THE RADID
SERVICE MAN LOCATE HIS
PLACE OF BUSINESS?
'This intercsting booklet is
bhe result of a nationwide
urvey made for your bene-
. Write me today and I
will mail you_ a copy free
of charge.”

GREENWOOD, MISSISSIPPI, U.S.A.

wWWW. americanradiohistorv.com
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OPPORTUNITIES' _ .

are many

for the Radio
Trained Man '

in Radio—a fast growing, live money-making industry.

Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or
Service and Installation Work—Broadcasting Station Operator— Wire-
less Operator on a Ship or Airplane, Talking Picture or Sound Work—
"HUNDREDS OF OPPORTUNITIES for a real future in Radio!

Don’t be an untrained man. Let me show you how to get your start ‘\\
AN

12 Weeks of Shop Training =

We don’t teach by book study. We train you on a great outlay of Radio, Television
and Sound equipment—on scores of modern Radio Receivers, actual Broadcasting
equipment, Television apparatus, Talking Picture and Sound Reproduction equipment,
Code and Telegraph equipment, etc. You don’t need advanced education or previous
experience. We give you—RIGHT HERE IN THE COYNE SHOPS—the actual prac-
tice and experience you’ll need for your start in this great field. And because we cut out

= L

all useless theory and only give that which is necessary you get a practical training in

12 weeks. Mail coupon for all facts about my school and training methods.

TELEVISION ard TALKING PICTURES

Television is sure to come as a commercial industry. Whether this year or later, it will offer
opportunities to the man whois trained in Radio. Here at Coyne you learn Television principles,
and work on actual Television equipment. Talking Picture and Public Address Systems offer
opportunities to the Trained Radio Man. Here is a great new Radio field which is rapidly ex-
panding. Prepare NOW for these wonderful opportunities! Learn Radio Sound Work at COYNE
on actual Talking Picture and Sound Reproduction equipment. Not a home study course.

- PAY TUITION ON EASY e mmsino oo e

equipment. You learn Wireless Oper-
tice apparatus. We don't waste time
ou the practical training you'll need for

your start in Radio—in 12 short weeks. If you desire code, this

WHILE LEARNING

PAYMENT PLAN on useless theory. We givey,
Mail the Coupon below and I'll tell you about m ayment plan < 24 . + H
whichl h? enabled (l;:nal:ds]of others to get Coyn‘:(eptraining ﬁwrx:sth requires additional time for which there is n extra-charge.
very little money. is plan you can get your training first, ANY RN
then take 18 months to compléte your 1 monthly tuiticn M A

payments_starting 5 months after 'you begin training. Not a
home study course. . .

Mail the coupon for all details of this “Pay Tuition after Grad-
uation Plan.”

ELECTRIC REFRIGERATION—AIR
CONDITIONING~DIESEL ENGINES

To make your training more valuable, I include—at no extra
cost—valuable instruction in_Electric Refrigeration, Air Con-
ditioning and Diesel Engines, taught you by personal instruction

If you need part-time work to help pay
living expenses while at school, tell. ys
your problems and we may be able to
help you as we have hundreds of other
students. Then, after you graduate, life-
time employment service will be avail-
able to you. Every Coyne graduate also
receives a Life Membership, with free
technical and businessserviceand privitege
of review at any time without additional
tuition charge.

and actual work on real equipment. Mail Coupon Today for All the Facts

PRACTICAL WORK

At COYNE in Chicago
ACTUAL, PRACTICAL WORK. You build and service radio sets.
You get training on real Broadcastiﬁ equipment. You construct
Television Receiving Sets and actually transmit your own Tele-
vision images over our Television equipment. You work on real

H,C, LEWIS, President

H Electric Refrigeration, Air
H. C.LEWIS, Pres. RADIO DIVISION Founded 1899 =
- Name.....__ ...
Coyne Electrical School "
500 S. Paulina St., Dept. 27-8H, Chicago, Iil. § - S
el Gy

Please Say That You Saw It én RADIO-CRAFT

www.americanradiohistorv.com

Radio Division, Coyne Electrical School
$00 S, Paulina St., Dept. 27.8H, Chicago, 111,

Dear Mr. Lewis:—Send me your Big Free Radio Book, and all
details of your tuition offer,
Conditioning and Diesel Training
and your “Pay Tuition After Graduation’® offer.

including valuable instruction in

Yy

~
-
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SPECIAL BEGINNERS' NUMBER

Beginners in radio servicing, public address, _radio set
building, electronics and other branches of the highly diver-
sified business called "radio" will find many things to in-
terest them in the forthcoming issue of RADIO-CRAFT.

Easily-built servicing equipment will be described; and,
simpYiﬂed servicing procedure. The wishes of those who are

| eager to attempt the construction of a simple radio set will

be gratified. This receiver, by the way, introduces an en-
tirely new thought in radio set design. The article describes,
in detail, the construction of a 2-section instrument, under
the title, "How to Make the Beginner's Book-End 3".

In ofher words, whether your inferest is immediate or fu-

ture you will want the forthcoming March, 1937, issue of
RADIO-CRAFT—at your newsdealer about February I.
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RADIO-CRAFT is published monthly, on the first of the month preced-
ing that of date; subscription price is $2.50 per year in U.’S. and Can-
ada. (In foreign countries, $3.00 a year fo cover additional postage.}
Entered at the post office at Springfield as second-class .mafter
under the act of March 3, 1879, e

Text and illustrations of this magazine are copy;igh? and must not be
reproduced without permission of the copyright owners.

Copyright .-”37. Radecraft Publications, Ine.
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| WILL TRAIN YoOU

TO START A SPARE TIMI OR FULL TIME

RADIO SERVICE BUSINESS

J. E. SMITH
President
National Radio
Institute
The mnn who nhas
directed the home
study training of
more men for the
Induniry

than an other
man In Lﬂer](‘l,

' HERE ARE A FEW EXAMPLES
OF THE KIND-OF MONEY
LTRAIN MY MEN TO MAKE

EARNED $50 FIRST MONTH

IN SPARE TIME
“’I knew nothing about Hadlo. After four
lessons I began servicing Radios, earning
$50 the first month. Last winter I made as
high us $100 2 momth in spare time'—
Q. F. WALTON, 808 West Olner Boad,
Norfolk, Va.

OWN BUSINESS PAYS $300
A MONTH
“I now have my own Radio business which
shows three iwndred dollars a month profit
—thanks again to Natlonal Radio,”—

FRANK T. REESE, 3% N, Felton 8t.,
Philadelphia. Penna.

CHIEF DPERATOR IN BROADCASTING
STATION

“*When I completed 20 Jessons, 1 pbtained
my Radlo Brosdeast Operator's license and
Immediateiy joined Btation WMPC. where
I am now Chiet Operator.”—BOLLIS F,
HAYES, 85 Madison St., LaPeer. Mich.

Get My LESSON on
Radio Servicing Tips FREE

I'l prove that my Training gives practical,
money-making information, that it is easy to un-
derstand—that it is just what you need to master
Radio. My sample lesson text, “Radio Receiver
Troubles—Their Cause and Remedy,” covers a
long list of Radio receiver troubles in A.C., D.C.,
battery, universal, auto, T. R. F., super-hetero-
dyne, all-wave, and other types of sets. And a
cross reference system gives You the probable
cause and a quick way to locate and remedy these
set troubles. A special section is devoted to re-
ceiver check-up, alignment, balancing, neutraliz-
ing and testing. Get this lesson Free. No obliga-
tion,

MAIL
COUPON

The Tested WAY
) 1o BETTER PAY

WITHOUT CAPITAL

De you want to make more money? The world-
wide use of Radio has made many opportunities
for you to have a spare time or full time Radio
service business of your own. Three out of every
four homes in the United States huve Radio sets
which regularly require repairs, servicing, new
tubes, etc, Many sets are old and will soon be
replaced by new models. I will train you at home
in your spare time to sell, install, service, all
types of Radio sets—to start your own Radio
business and build it up on money you make
in your spare time while learning. Mail ceoupon
for my 64-page book. It's Free—it shows what
1 have done for others.

Many Make 35, 510, $15 a Week Extra
In Spare Time While Learning

Practically every neighborhood needs a good
spare time sgerviceman. The day you enroll I
start sending you Extra Money Job Sheets. They
show you how to do Radio repair jobs that vou
can cash in on quickly. Throughout your train-
ing 1 send you plans and ideas that have made
good spare time money—from $200 to $500 a
year—for hundreds of fellows. My Training is
famous as “the Course that pays for itself.”

There's a Real Future In Radio
for Well Trained Men

Radio already gives jobs to more taan 300,000
peoble. In 1935 over $300,000,000 worth of sets,
tubes and parts were sold—an. increase of 20%
over 1934 ! Over 1,100,000 auto Radios were sold
in 1935, 25¢, more than in 1934 ! 22,000,000 homes
are today equipped with Radios, and every year
millions of these sets go out of date and are
replaced with newer models. Millions more need
servicing, new tubes, repairs, cte. Broadeasting
stations pay their employees (exclusive of artists)
more than $28,000,000 a year! And Radio i8 a
new industry, still growing fast! A few hundred
$30, $50, $75-a-week jochs have grown to thou-
sands in less than 20 years.

| Get Ready Now for Your Own Radio Business
and for Jobs Like These
Radio broadeasting stations employ engineers,
operators, station managers and pray up to $5,000
a year. Spare time Radio set servicing pays as
much ag $200 to $500 a year—full time jobs with
Radic jobbers, manufacturers and dealers, as
much as §30, $50, $75 a week. Many Radio Ex.
perts own and operate their own full time or
part time Radio sales and service buginesaes.
Radio manufacturers and jobbers employ testers,
fnspectors, foremen, engineers, servicemen, pay.
Ing up to $6,000 a year. Radio operators on ships

J. E. SMITH, president, National Radio Instit.

Pept. 78X, Washi 0. €.

get good pay and see the world besides, Automo-~
bile, police, aviation, commercial Radio, and loud
speaker systems are newer fields offering good
opportunities now and for the future. Television
Promises to open many good jobs soon. Men 1
have trained are holding good jobs in these
branches of Radio. Read their statements in my
64-page book. Mail the coupon,

1 $iend You Special Radio Equipment
to Give You Practical Experience
My Course is not all book training. I gend you
special Radio equipment and show you how to
conduct experiments and build circuits which
illustra:e important principles used in modern
Radio receivers, broadcast stations and loud
speaker installations. I show you how to build
testing apparatus for use in spare time work
from this equipment, You work out with your
hands the things you read in the lesson books.
My Free Book tells you about this 50-50 method
of training—how it makes learning at home
interesting, quick, fascinating, pDractical. Mail
coupon.
Save Money—Learn At Home
Money Back Agreement Protects You

I am g0 sure that I can train yon at home suc-
cessfully that I agree in writing to refund every
penny you pay me if you are not satisfied with
my Lessons and Instruction Service when you
finish my Course. I'll send you a copy of this
agreement with my Book.

Find Out What Radlo Offers You

13et My 64 Page Book Froe Now
Act Today. Mail the coupon now for my Free
Lesson und my book, “Rich Rewards in Radio.”
Both arc free to anyone over 16 years old. My
book describes Radic’s spare time and full time
opportunities and those coming in Television ;
tells about my Training in Radio and Television ;
shows you actual letters from men I have trained,
telling what they are doing and earning. Find
cut what Radio offers YOU! MAIL THE COU-
PON in an _envelope, or paste it on a penny

post cardc—NOW!{
J. E. SMITH, President
National Radio Institute

Dept. 7BX
Washington, D.C.

L

RE ] _ b
ONEY &%cfi Rewwarsd,

Without  oblj
Tmumos_ﬂmug&m‘; e g

you
and Rosedy**
full time Kadio opportmitics and linw

{ ) Rndio Service Business of My Own
} Spare Time dio Service work

} Retail Sales of Radio Sets and Equipment

} Service Expert for Retzll Stores

i -srondcalun% Station Operator

f

Televiaton Station
l..ou" Opera

q{
{
‘
It
i tor

q{ velems, Instaflation and Service
L}

I

NAME ...ttty .

600D FOR BOTH 222" 222 FREE £ =

r  service mantial
and free Look -alout spare time and
I can train for them at home in
ﬂ?;oﬂm" time. I ain particulariy intercsted in the branch of Radio checked

you have not decided which branch you prefer—mall coupon now. for Infarmation to help you dectde.)

........ Preeseseiriiictitittititiataianaees AGE Liaiiiiaina,
ADDRESS .. . e [ PR Petsesssssssessasse,1dxl
1 11 ] -

‘“Radio Recciver

{ ) Shin Radio Operator

{ ) Avintio Radin Obperator

{ } Aute Radio Installation and Service

{ ) Desitniag and Consiructing Testing Equipment

f ) Kervice Ex{;ert with Radio Fnctory
) Commercial Radio Station Operator

{ ) Abaround Servicing Expert

IR REA AR

Please Say That You Saw It in RaDIO-CRAFT
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New_ Practical
Binder
Note, at the
left, the details
of the new bind-
er used on this
manual. It not
only securely
locks  the 1200
pages inla the
stift leatheroid
covers, but faciti-
{ates removal and
replacement of
individual pages.

1.200
PAEE S

OVER

2.500

ILLUSTRATIONS

Looseleaf Binder
Hard Covers

RADIO-CRAFT for

YOUR JOBBER
OR FAVORITE
MAIL ORDER HOUSE
HAS COPIES OF THE

1936

OFFICIAL RADIO

SERVICE MANUAL

ORDER YOUR COPY NOW—

OR WRITE TO

THE PUBLISHERS DIRECT

1S FR e

an excellent and timely investment.

Schematic Diagrams; more than 1,500 of them,
covering practically all sets manufactured dur-
ing 1935 and 1936, plus many advance 1937
models. Many of them have the operating volt-
ages of the various tube elements printed di-
rectly on them.

Wiring Diagrams: wherever they have been ob-
tainable, the wiring diagrams of the more com-
plex receivers, such as the all-wave and high-
fidelity sets, have been included.

Miscellaneous Diagrams; these include speak-
er connections, optional phonograph c¢onnec-
tions, power transformer connections, R. F.
and I. F. coil connections. complete phono-
graph motor connections on c¢ombination re-
ceivers, etc., ete. Wherever these diagrams
were available they have been included in the
1936 Manual.

Intermediate Frequency Peaks; all set models
(with few exceptions) have their respective in-
termediate frequency peaks marked either di-
rectly on their schematic diagrams or in their
notes on alignment procedure.

Alignment Procedure; even if space permitted,
it would not have been advisable to print the
alignment procedure on all the simpler sets
for one would have been a repetition of the
other. On the more complex receivers, however,
the all-wave and high-fidelity sets, complete
alignment procedures, step-by-step, have been
included.

new 1936 3
The new Manual

Bigger and Better than Ever!.....

more diagrams, more data, more pages. more essential service
materlal and  considerably greater value for your money.
If the sale of previous Gernsback Manuals ts any indication
then many thousands mmore Service Men will be usipg thig
fanual than any_ of the previous volumes.

incorporates all available diagrams of sets manufactured
during 1935 and 1936, plus many advance 1937 models. Not® only diagrams,
but service data, aligmment procedure. intermedlate frequency peaks, socket volt-
ages, wiring and assembly diagrams, ete..

THE%E' 1S Ngo REPE‘I‘ITIIJ}N IN THiS MANUAL! EVERY BIT OF INFORMATION

AL 0 REHASH . . AND NO

ete., are included.
USELESS MATERIAL PfUST

ESH VITAL.
TO GIVE “BULK® 'TO THE BOOK,. The entire contents has_been carcfully edited and com-
plled to ihe best interests of Service Men. The 1336 OFFICIAL RADJO SERVICE MANUAL is

PARTIAL CONTENTS OF 1936 MANUAL'

Service Data; wherever the information was
made available to us, such data as typical
faults in a given receiver, their symptoms
and remedies, was included in the 1936 Manual.
Assembly Diagrams; on combination models,
j. e., sets combined with phonographs ({either
the manual or automatic types), complete as-
sembly diagrams are given. These diagrams
show the relationship of the separate units to
each other and the way they are inter-connected.
Operating Voltages; the operating voltages
given in this Manual (for more than 809 of
the sets listed) are the normal voltages; any
deviation from these values indicates trouble in
the associated circuits.

Trade Name Index; in the back of the book,
is a complete index of trade names and their
respective manufacturers.

Complete Tube Chart; in the back of the Man-
ual will be found the latest, and most com-
plete tube chart of all type tubes ever manu-
factured for receivers.

Large Cumulative Index: includes all sets
printed in the 1931, 1932, 1933, 1934, 1935 vol-
umes as well as the present 1936 Manual. The
gets in this volume have been listed in the in-
dex in an entirely new and more convenient
manner so that the busy Service Man need no
longer thumb through an entire manufacturer’s
gection in order to find some particular piece
of information. He need but consult the index.

If your jobber or mail order house cannot supply you. order any of the
OFFICIAL RADIO SERVICE MANUALS or the OFFICIAL RADIO
SERVICE HANDIBEOOK from the publishers. Send your remittance in form
of check or moncy order—or, if you send cash or unused U. S. Postage
Stamps, be surc to regisier your letter. ALL ORDERS ARE FILLED
PROMPTLY. BOOKS ARE SENT TO YOU POSTAGE PREPAID.

Address Dept. RC-287. .

RADCRAFT PUBLICATIONS, INC., 99 Hudson St., New York.N.Y.

GERNSBACK RADIO SERVICE MANUALS ARE AVAILABLE FROM JOBBERS AND MAIL ORDER HOUSES

Please Say That You Saw It in RADIO-CRAFT
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““Takes the Resistance out of Radio”
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Editorial Offices: 99 Hudson $t., New York, N. Y.

HUGO GERNSBACK, Editor

Vol. VI, No. 8, Feb. 1937
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THE FUTURE OF BROADCASTING

An Editorial by HUGO GERNSBACK

tury, the idea of linking stations together by r:eans

of land lines such as telegraph or telephone wires did

not come about until early in 1925. And not until 1926
was a commercial network attempted. The National Broad-
casting Company, & pioneer in this field, this year is celebrat-
ing its 10th anniversary, commemorating the occasion of the
first commercial network in 1926. While it was possible for
a large audience to listen to a single station in 1924 and
1925, it was not possible for practically the entire country
to listen-in to the President of the United States (as, for
Instance, the public did this year). Since that time, commer-
cial broadeasting in this country has advanced by leaps and
bounds, and it is now possible for the country’s two largest
networks to tie-up between them a total of 205 stations
on a coast-to-coast hook-up whenever necessary. Consider-
ing the fact that there are now in use close to 25,000,000
radio sets in homes, plus 5,000,000 radio sets in automobiles,
it becomes apparent that practically the entire country can
easily be reached nowadays by a single speaker or a single
broadcaster, whenever the necessity arises.

What of the future for broadcasting? Last month the
National Broadcasting Company, in commemoration of its
10th birthday, tendered a dinner te some 1,600 men who had
been active in the furtherance of radio broadcasting. The
dinner was given at the Waldorf-Asteria in New York
City, and a number of the speeches by radio luminaries and
others were broadcast over the NBC network on a coast-
to-coast hook-up.

In a notable address, David Sarnoff, President of the
Radie Corporation of America, described the rise of broad-
casting, and he, too, delved into the future of broadeasting.
Noted for his conservatism, particularly when it comes to
making predictions, Mr. Sarnoff electrified his audience
by stating definitely that within the next 10 years broad-
casting no longer would appeal to the ear only but that it
would have sight, too—television, in other words. Coming
from such a source, it behooves us to take the prediction
most seriously. And it would be strange indeed if in 1946 we
s_houlld not have television. The reason for this statement is
simple.

Look back 10 years, and you will observe the very crude
radio facilities that we had at that time. Our radio tubes,
for instance, were still in the early development stage. We
were still using headsets to a large extent, and loudspeakers
of the old metallic horn type were then the rage.The dynamic
speaker had not even been dreamed of. Practically all of the
sets of that day had a fearful array of knobs and controls.
Most of the sets had 3 dials and at least 2 other controls, and
many of the sets had as many as 8 controls. The radio cir-
cuits for the radio receivers of that day were chiefly “tuned
radio frequency.” Such circuits as we use today, notably the
superheterodyne, had, as yet, not made their practical ap-
pearance. But most important, we were still using batteries
1n great profusion, also “B” eliminators; and electric charg-
ers of all types to recharge our storage batteries. The all-
electric set was still in the dim future; short-wave programs
from other lands were then fantastic predictions only in-
dulged-in by dreamers. Moreover, all oF the sets, with few
exceptions were exceedingly noisy, and man-made static
as well as natural static was often intense enough to make
listening impossible.

All these are things of the past—things only dimly re-

WHILE broadeasting started during the early 20th cen-

membered but worthwhile to look back upon and to be used
as a yardstick for what is to come in the next 10 years.
Radio broadcastins today emnters into every phase of our
lives. We have radio receivers in almost every room from
the pantry to the bathroom. The children have a set in their
layroom, and they listen to the radic in their school. The
usy executive has a set on his desk; and many cars are
radio equipped. And, whether we are on a transatlantic
steamer or a transcontinental train, or 10,000 ft. up in an
airliner, the radio broadcast is always with us. In other
words, there is no time when we are deprived of radio.

In the next 10 years, the pzrsonal radioc receiver, that is,
the pocket set or, as David Sarnoff predicted onlg a few
months ago, the wrist-waich radio recetver will probably be
2 reality. Indeed, such a wrist-watch receiver can be built
today, and it is only a matter of commercializing it during
the next decade. The combination of television and sound re-
ceivers will, of course, open entirely new fields for radio
broadecasting. You will hear and see at the same time the
events which the radio broadcasters will present from hour
to hour. Indeed, it will be possible during the next 10 years
to enjoy two programs at the same time whenever that be-
comes necessary. Suppqse, forr instance, there is an impor-
tant horse race at Miami, suppose also that at the same time
there is being broadcast by another station or network an
important symphony to which you wish to listen. It will
then be possible merely to view the herse race, shutting off
the sound part; while on the same set another wavelength
(without ‘“‘video” or vision facilities) ean be tuned-in on
the audio band, making it possible to enjoy two perform-
ances simultaneously. At present, television is usually in one
color, either in a greenish tone or a black and white tone. At
the end of the next 10 years, we will no doubt have television
not only in its natural colors but most likely in stereoptic as
well. In other words, the im*:fes will have depth.

The long-heralded facsimile broadecasting will probably
also be an accomplished fact by the year 1946. It will be
possible on your home radio set to receive photographs of
the artists and even a small newspaper giving a digest of
the day’s news so that when you awaken in the morning the
little newspaper will be ready so that it can be lifted right
from your set. (The writer has illustrated and described
this idea in past issues of Radio-Craft.) Our big networks
will find it most profitable to provide such a service because
it will not only maintain interest in radio, but the printed
advertising word will also be transmittedsas, for instance, in
the small newspaper, making it possible for you to receive
it free of charge exactly as yoa receive sound broadcasting
today, and as you will receive television in the future.

All this is, of course, possible under our American sys-
tem of broadcasting where the individual is not taxed by a
$2.00 or higher monthly fee on his radio set, as is the case
in European and other countrics. The necessary amount of
advertising to sustain the broadecasts will, of course, con-
tinue, in television. During the next 10 years tremendous
strides will be made to make the advertising less blatant
than it is today, and, rather than incense the listener or
‘“viewer,” more subtlety will be used to make whatever ad-
vertising there is more entertaining and less obtrusive.

And if you should happen to see these lines at the end of
1946 and find that, in the main, they have become actuali-
ties, you will begin to marvel at all the radio wonders that
we, of today, did not even dream. of.
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The transceiver installed in the Cuban plane.

TRANSCEIVER IN
CUBANARMY PLANE

HE b5-meter transceiver

(which has been finding

so many applications in
amateur communication for portable
and mobile use) has a new use, accord-
ing to reports received last month.

A U. S. Army flier installed one of
the units in a Cuban Army plane as an
experiment—and the results were so
gratifying that additional transceivers
are being ordered for other planes in the
Air Corps.

The transceiver, which has been
looked-down upon by most radio engi-
neers as being inadequate for anything
but amateur use, appears to be coming
into its own as a legitimate 2-way radio-
telephone apparatus! .

“HAND-WHEEL”
| RADIO IN INDIA

RA DIO broadcasting in

India has been seriously

handicapped by the cost
of batteries to keep the ‘“‘community”
sets operating. According to Electrical
Review (London), last month, hand-
wheel generators to be operated by the
villagers will replace the batteries. In-
cidentally, the Marconi Co. is installing
a high-power station equipped for tele-
vision, at Hyderabad.

TELEVISION
NEWS SHORTS

HE leaps and bounds
Twhich television has been

takin g, throughout the
world, toward that elusive “corner,”
have not abated during the past month
according to reports received.

Dr. H. W. Leverenz of RCA an-
nounced the development of a new
fluorescent screen for television tubes
having much greater intensity of light
than others to date. The new screens
are made in air-controlled laboratories!

At a recent RMA convention, A. F.
Murray, television research director for
a large firm, made the statement that
television will be a commercial reality
iri 1938. The corner draws close!

Guglielmo Marconi in a four-way
4. W. radio conversation (with David
Sarnoff in New York and a group of
foreign broadcast executives traveling
in two planes between Niagara Falls
and Washington) stated that television
will soon “span the Atlantic.”

The yacht “Elettra” on which Mar-
coni has been doing some intensive tele-
vision experimentation was partially
destroyed by fire. Marconi stated that
the experiments will not have to be
interrupted and the yacht will be re-
paired.

In speaking about the Empire State
experimental television transmissions,
David Sarnoff, President of RCA, said:
“During the next few months we will
expand the engineering field tests into

a series of dress rehearsals of various:

types of programs. ... we have
recommended to the F.C.C. the adoption
of 441-line definition 4s a standard for
commercial operation . . .. our New
York transmitter will be rebuilt to con-
form to these newer standards.”
Alfred Clark, Chair-
man of the Electrical
and Musical Industries,
Ltd. in London, prom-

'8 /] a0, 0

.-‘._ﬁ ﬂ.t ._.

Above and right. Views in Alaxandria Palace of the Marconi E.M.). television studio
and control room showing the transmission of an orchestra. Note the camera at the

right of the studio.
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jsed that the price of television receivers
in England will soon be much cheaper.

Sir Noel Ashbridge, Controller of
Engineering for B.B.C. explained that
the reason why two different systems
using a different number of “lines” is
being used in England on alternate
weeks is to determine whether high
definition or medium definition is to be
preferred for television broadcasting.

The Television Corp. of America was
hailed into court by Supreme Court
Justice Joseph M. Callahan on a charge
of fraudulent sales of stock. A tempor-
ary injunction preventing sale of stocks
was handed down, at the closing ‘of this
issue. .

PALEY PRESENTS
AMATEUR AWARD

ILLIAM S. PALEY,

'WPresident of CBS ap-

pointed last ‘month "a

board of 5 noted men to select each

year the individual, who through am-

ateur radio has contributed most to the
American people.

An award, permanently in the custody
of the American Radio Relay League,
will be presented each year on the basis
of either research, technical develop-
ment or operating achievement.

The members of the Board are Rear
Admiral Cary T. Grayson, Chairman of
the American Red Cross; C. P. Ed-
wards, director of radio for the Can-
adian Department of Marine and
Fisheries; Anning S. Prall, Chairman
of the F.C.C.; J. H. Dellinger, Chief of
the Radio Section of the Bureau of
Standards; and A. E. Kennelly, Profes-
sor Emeritus of E.E. at Harvard.

Here is & chance for some productive
work on the part of radio men every-
where in competing for this notable
award. Let’s see what YOU can do!
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IN REVIEW

velopments.

Radio is now such a vast and diversified art it becomes nec-
essary fo make a general survey of important monthly de-
RADIO-CRAFT analyzes these developments

S A oo and  presents a review of those items which interest all.

b (R =i

Variable-frequency ionosphere installation.

MULTI-FREQUENCY
IONOSPHERE TESTS

S a means for continu-
Aously checking the height
of the reflecting layers of
the upper atmosphere, the Department
of Research in Terrestrial Magnetism
of Carnegie Institute of Washington set
into operation, last month, a new multi-
frequency transmitter sending out sig-
nals which automatically sweep the
wave-band between 516 and 16,000 ke.
every 15 min. during ‘day and night.
By an ingenious circuit, the same an-
tenna system and tuned circuits are
used for both transmitter and receiver
which are installed at the same location.
The tuned circuits are swept through
the desired wave-range by means of
motor mechanisms which are synchron-
ized with a film recorder so that a per-
manent record of the ionospheric height
at different times in the day and year
{at different frequencies) is obtained.
The quick change of frequency pre-
vents interference of the transmitter
with other transmissions on the same
frequencies.

NEW WJZ ANTENNA
DEDICATED

THE new ultra-modern

640 ft. antenna for sta-

tion WJZ, which has been
mentioned before on these pages was
dedicated with due ceremoney last
month, in conjunction with NBC’s 10th
anniversary.

While the station will remain at
50,000 watts output for the time being,
the new antenna will increase the radi-
ated power equivalent to an increase to
110,000 watts ‘(or 110 kw.).

RADIO-CRAFT ftor

FEBRUARY,

EUROPEAN VERSION
OF FARNSWORTH'’S
TELEVISION CAMERA

HE effectiveness of Amer-

Tican developments in tele-

vision was amply proven

last month when word came that the

German firm of Fernseh A.G. had com-

pleted a new television pick-up camera

for outdoor pick-ups, following the de-

sign developed by Phile T. Farnsworth.

This new pick-up camera will be used

by the German Broadcasting Co. for

interesting outdoor events, such as
sports, news items, ete.

SUPER-POWER
CAUSES FIGHT

CONFERENCE called

A last month by the F.C.C.

to aid in serving the

millions of radio listeners scattered over

the 3,000,000 square miles of our coun-

try was the cause of a heated dispute be-

tween two factions among the broad-
casters.

The first, headed by Edwin W. Craig
of the National Broadeasting Co. and
known as the “clear channel group”
wants the existing cleared channels kept
as they are, with permission to increase
the power of these stations. Only with
such increased power, they claim, ean
remete sections be served completely.

The second group, headed by William
S. Paley, president of the CBS warns
that many small local stations would of
necessity be obliterated if super-power
stations were introduced. Mr. Paley
stated that the proposal had “dangerous
implications for many independent and
smaller broadcasters.”

1937
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The small size of the flat Arcotron vacuum tube.

THE ARCOTRON—
A NEW TUBE

N interesting new type

A of tube was brought to

light, last month, in

Germany. This new tube, known as the

Arcotron tube is simpler in design and

thus easier to make on a production
basis than the present types.

The plate electrode of the Arcotron
is in the form of a wire mesh which
envelops the filament. Sputtered in the
surface of the flat-shaped glass envelope
is a metallic layer. This metal coating
influences the electron emission through
the wire mesh (plate) by means of an
electrostatic field created by the signal
current which is applied to the coating
(grid). Multi-element tubes are made
by dividing the sputtered coating into
sectional “rings.”

This tube thus comes under the class
of “grid-less” tubes.

Coincidentally, the Harries Ther-
mionics, Litd. in England, who developed
the “critical-distance” tube mentioned
several months ago in Radio-Craft an-
nounced & new “UNIVERSAL TUBE.”
This tube can be used as frequency
changer, power output tube, R.F. and
I.F. amplifier, A.F. amplifier and de-
tector and has good characteristies in

-all positicns. Considering the 375 or so

radio recciving tubes available now in
the U. S,, it must be admitted that Mr.
Harries has enclosed a good many tubes
in his “magic bottle.”

The new tube utilizes the principles
discovered by Harries in developing.the
critical-distance beam tube—that is, the
placement of electrodes in the positions
with respect to cathode is at the par-
ticular distance which produces the
least secondary emission and greatest
controlling influence.
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fig. A. A parachute 2-way spot broadcast—
a special-feature 'suggestion to the networks.
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Fig. E. A recent NBC network program.
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INTERESTING
INFORMATION ABOUT

1HgPOT"
BROADCASTING

Tremendous progress has been made in radio broadcast
technique during the last 10 years. A general description
by the author of broadcasts made outside the studio dra-

matically illustrates this progress.
l||||||||||||||||||||||||||||1]|!||||l[|||||||||||||||||||||]|||||||l||||||||||||||||Il|"l“"llll"““"lll“|11|||||5||]1||||"R- Do WAS H B U RN E

OVEMBER, 1936, was a trans-
cendental month in the annals of
“spot” or on-the-spot broadcast-
ing. During this month spontane-

ous pick-ups established a record for
diversity and scope that may be con-
servatively described as colossal.

It is these action programs outside
the studio that have packed the “wal-
lop?” for broadecast listeners ever since
that first spot broadcast from Boyle’s 30

conversation with the parachutist as,
“with the greatest of ease, he floats
through the air.”

Aside from the novelty angle the idea
has its practical aspects; one of which
is the probability of war-time applica-
tion. You have probably read in the
papers that Russia new claims to have
available about 7,000 airplanes. Couple
this with the fact that U. S. Army

(Continued on page 490)

Acres (Jersey City, N. J.), in 1920, of
the Dempsey-Carpentier heavyweight
championship. bout. Intervening years
have seen program after program put
on the air; each with its split-second
timing and-long moments of suspense
for the technician, and its ephemeral
period of exciting entertainment for
millions of broadcast fans. A review of
the most recent spot programs, and a
short description of a portion of the
equipment involved, may be of interest
to Radio-Craft readers; but before we
paint a word description of the latest
developments in the broadcast saga let
us jump still further ahead to some
date, at present unknown, in the future.

In Fig. A is illustrated a suggestion;
which Radio-Craft offers to the NBC,
CBS and MBS networks, for a thrilling
spot broadcast; the cover illustration
expresses the same idea in colors.

1t is nothing new to broadcast from
a parachute—NBC, in 1929, broadcast
the sensations of a parachute jumper—
but, it is a new idea to hold a Z-way

g Al 43RS fodid

Fig. C. Mobile Unit No. 2
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NOVEL IDEAS
IN RADIO SETS

Several unusual radio set designs have just been announced.
Three unusually novel types are here described. Their dia-
grams reveal interesting circuit variations,
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“Clockette” Receiver (1273). In Fig.
A is shown the exterior, and in Fig. B
the interior view of an instrument that
introduces to radio set owners several
new and novel ideas in midget receiver
construction. (List price is slightly
under $20.)

The most obvious departure from
usual practice is the use of a full-vision
scale calibrated in kc., over a tuning
range from 540 to 1,600 kc., around a
complete circle; and with large figures
made to simulate, at first glance, the
hour mark’ugs of a clock. This “clock”
idea is further accentuated in the
diminutive size of the cabinet which
measures only 8 x 7% x 5 ins. deep.
(The weight of complete set, 6 lbs.)

Incidentally some one of its 3 avail-
able finishes will match the color scheme

(Continued on page 496)

“Golfbag” Radio Set (1274). Here is
a portable radio set, finished in mauve
suede, that except for its smaller dimen-
sions closely resembles a golf bag. Its
dimensions are 22 x 5% ins. square;
(total weight, 18 1bs.). Amazing sensi-
tivity is an outstanding feature of this
superheterodyne. These two features of
portability and exceptional sensitivity
result in unusual utility.

Used with earphones and a short
length of trailing wire antenna the re-
ceiver may be used in hospitals or other
places where loudspeaker operation
might well be annoying to others; of in
trains, buses, and other places .where,
due to lack of pick-up, ordinary loud-
speaker equipment would be inopera-
tive. Two single earphones with indi-
vidual headbands are supplied with the
receiver so that two persons may listen

in simultaneously,

&

~ The loudspeaker
- mounted on the
side of the case is
a particularly con-

¥ §Fi - venient  arrange-
# r e W | ment when the set

= = is to be used in
EM camp; in an air-

plane, until more
permanent equip-
ment is installed;
L afloat, in rowboat
or motorboat; dur-
(Continned on

page 503)

TOP VIEW
CHAS IS
N

B
O/“

Fig. 2. Here is the schematic circuit of a radio set that incorporates not only an exceptionally high-gain
chassis but also a completely self-contained power supply. A tube-style voltage-regulating resistor is

Name and address of any manufacturer will be’ sent on receipt of a self-addressed, stamped

RADIO-CRAFT for

FEBRUARY,

used as R. Automatic volume control is incorporated in this set: tube V4 functions as combined A.V.C.
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{OPTIONAL
HEAD 2HONES
ARE SHOWN
AT EXTREME
RIGHT)

REMOVABLE
LOUDSPEAKER

Fig. C. Entertainment while you walk!

Dual-Speaker Imp ro ved - Fidelity
Midget Set (1275). Termed erroneously
a “twin-speaker” set, actually, the dual
reproducars of the radio set shown in
Fig. E are not twins; instead, one is of
magnetic type and the other is a dy-
namic unit as shown in Fig. 3).

As is penerally known, the magnetic
type of reproducer tends to reproduce
higher frequencies than does the dy-
namic type; the latter, on the other
hand, tends to reproduce low notes more
satisfactcrily than does the magnetic
type. By using one B6-in. reproducer of
each type the resultant audio range is
“extendec” as compared to the usual
midget roceiver designs.

Most midget sets are noticeably lack-
ing in lovs-note response. The new dual
speaker cesigns make it convenient to
resonate the low-note reproducer (dy-
namic unit), by proper selection of the

(Continued on page 500)
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Fig. E. A 2.speaker mantel radio set.

envelope. Kindly give (number) in above description of device.
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N DESIGNING the new Radio-Craft

battery superheterodyne for the
farmer, the listener in localities
where A.C; is not available, and for
the fan who enjoys truly quiet opera-
tion and complete freedom from power-
line' , interference, several objectives,
nmong others aimed at, were first set
forth as definitely prerequisite—that
we might engineer the practical “last
word” in battery receivers. The com-
plete set is shown in the heading illus-
tration, above. (This is Fig. A.)
These were: (1) all-wave operation
to practical limits and using a stand-
ard coil assembly; (2) adequate sensi-
tivity and a good overall R.F.-1.F. gain;
(3) effective A.V.C. action; (4) suffi-
cient power output to permit full speak-
er reproduction of all signals; (5) re-
production approaching as nearly as
possible the theoretical perfect fidelity;
(6) some means for suppression of
lightning surges and static and other
noises more obnoxious in remote com-
munities than in localities close to
broddecasting stations because of the
higher relative gain and sensitivity re-
quired for speaker reception; {7) econo-
my of operation—with leeway in favor
of the first 6 objectives if necessary.
All 7 objectives are to every prac-

tical degree attained in this receiver,
with the above-mentioned compromise in
effect. The “A” battery current drain

‘is 0.8-A. for nine 2-V. tubes—a little

greater than the limit of 65 ma. permit-
ed for air-cell operation. The “B” cur-
rent drawn by all tubes, with the noise
amplifier-rectifier section .and second
LF. section working at full efficiency,
is no more thau 28 ma. at no-signal,
with an upper limit of approximately
50 ma. at full signal input. In the labo-
ratory model, separate “C” batteries
have been used, but builders may econo-
mize by tapping from one 22.5-V. sup-
ply.

The all-wave assembly is a standard
construction, manufactured by a well-
known coil producer and available
through most jobbing houses to the
trade, Tuned by a 3-gang variable con-
denser of 420 mmf. max. (recommend-
ed) each section, the assembly will cov-
er arange-of from 54¢ to approximate-
ly 25,000 ke., with overlapping on all
bands. The manufacturer suggests this
capacity. In the laboratory model, a
somewhat lower value was employed,
as 405 mmf. max. condensers were on
hand, with complete coverage to every
practical degree realized. The construc-
tor may use either of these capacities

HOW TO MAKE THE
RADIO-CRAFT

“COUNTRY

GENTLEMAN"
RADIO SET
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or simply the more standard 370 mmf.
in which case adequate coverage of all
frequencies normally tuned to will be
‘attained.

Performance on all bands is excellent,
the R.F. sensitivity increasing, of
course, as we switch toward the lower
frequency ranges. On the 20-meter
band, we must be exceptionally careful
with our wiring if we are to enjoy good
reception, as we are limited here by
the use of a necessarily high tuning
capacity (effecting a lower high-fre-
quency Q) and by the physical design
of the coil assembly—which repre-
sents, as do ALL commercially avail-
able units, a compromise affording most
efficient operation on frequencies most
used. Here we do not admit a deficiency
either in our design or in the coil as-
sembly. Actually, we can realize a high
enough 20-meter R.F. gain for every
practical purpose if we watch the R.F.
wiring, keeping leads short and direct,
and use a selected R.F. tube.

By using ferrocart iron-core trans-
formers in the first LF. stage along
with a tube which has a reasonably high
mutual conductance and amplification
factor at 180 V. plate supply, we effect
enormous gain—so much gain that the
same precautions must be taken to as-
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Fig. B. The rear view of the set chassis, The layout is ‘-irnpq‘r!anf.
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Fig. C. The under-side
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of the chassis.- Note the shielded leads and the
compact layout of the parts,
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There have been innumerable
.requests from radio enthusi-
asts, experimenters and Sery-
ice Men in rural districts for
a really modern, efficient all-
wave receiver operating from
batteries. This receiver is

RADIO-CRAFT'S answer to

the problem—do not over-
look this article!

LD R T T TR T T T

sure stability which are recommended
practice with iron-core IF. circuits
using higher supply voltages and more
efficient tubes in A.C. operation. A sec-
ond stage increases this gain somewhat
but is used primarily for purposes of
noise suppression, more on which will
be said later.

By using a type 19 final A.F. tube
in class B, we not only provide for more
economical operation at no signal in-
put, but assure a high enough output
(2 W.) for speaker operation at all
times. By matching this tube into a
high-grade output transformer, itself
adjusted for proper matching into the
speaker, the quality of reproduction is
made very high indeed.

The A.V.C. system is similar to that
used in the farm portable, pg.147,in the
September, 1935 issue of Radio-Crajt,
and will be discussed as we analyze the
circuit. Noise, and the effects of light-
ning surge are eliminated by a noise
amplifier - rectifier - suppressor system
which though it does not, because of
tube limitations, approach in effec-
tiveness similar systems using A.C.
tubes and described recently in this and
other magazines, yet adequately does
the required job. This system is adapt-
ed from the original Lamb circuit and
presumes amplification of signal and
noise in a separate broad-band I.F. am-
plifier, rectification of the instantaneous
and amplified noise voltages, and the in-
jection of the D.C. components as nega-
tive voltages into the I.F. circuit proper

to momentarily block the action of one
LF. tube and thus make the receiver
inoperative. .

THE CIRCUIT o

A stage of tuned R.F. is in operation
on all bands. This stage uses a 1Ad4
tube-—a semi-remote cutoff type with a
lower grid-plate capacity than its pre-
decessor (the 34) and providing a
greater degree of stability. See Fig. 1.
The amplification factor is 720 and the
mutual conductance 750 micromhos—
as compared to the 620-620 figures for
the earlier tube. It is supplied with a
plate potential of approximately 176 V.
through the decoupling resistor R2 fed
from 180 V. of “B.” (Decoupling-re-
sistors, by the way, with their associat-
ed bypass capacities, are ysed in all
R.F.-L.F. stages where advisable to pre-
vent common-lead regenerative effects
and any possibility of instability and
wandering R.F. currents—a refine-
ment which high orders of gain make
necessary and which becomes good prac-
tice anyway.) Grid-return bypass to
ground at a point of common ground-
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Fig. I. The circuit of the receiver up to the A.F. amplifier wiring. The unmarked trimmer condensers

and fixed condensers in the circuil are part of the coil assembly.
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ing for the R.F. circuit has been madé.

The 1st-detector—oscillator or mixer
tube is a type 1C6, though a type 1A6
may be substituted without circuit
changes and with some economy in “A”
current. The cutoff for the 1A6 at 67.5
V. screen-grid supply is -22.5 V.; with
the 1C3 it is something like -14 V.

(Continued on page 492)
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7 YEARS 6 YEARS 5 YEARS

Vi A
/ 3,() ’ 10.1%

"26.1% "z

4 YEARS

2 YEARS

(R

svet\as 1 YEAR

EjLA[

3.6%

~ RECEIVERS WITH WHISKERS

IN RURAL DISTRICTS —~

Fig. I, The basis of this breakdown of the age of sets in use are F.C.C, figures. Note the large number which must shortly be replaced!

INSIDE FACTS ABOUT

AMERICAN BROADCASTING

An up-to-the-minute compilation of useful
and interesting facts about the ever-chang-
ing condition of broadcasting in the U. S.

METAL VS. GLASS TUBES IN THE 1237 SETS
(ONLY A.C..AND A.C.-D.C.SETS)

TABLE MODELS — GLASS Mggow
ETAL GL. A
GLASS
(ocTAL) METAL
@ ‘m @
[T
- ¥
27% 15% 10%
MIXED
METAL, GLASS GLASS AND
(DCTAL) GLASS ME TAL

@ i) @

24% 16% 11%

25,000,000

RECEIVERS
IN USE

APPROXIMATELY
2/3 OF THE U.S. POPULATION
CAN LISTEN TO A
SINGLE VOICE

|'il UNIVERSAL
‘!I AC,

1l AC.—D.C.
e SETS

[0 3

~"UNIVERSAL" SETS DISPLACE
D.C. RECEIVERS ~~

Fig. 2. The “'metal-tube' situation can be seen at a glance.,
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1t is interesting to compare these statistical facts with "Mile-
stones in Broadcasting" in the February 1936 issue, and "A
Modern Picture of Broadcasting" in the February 1935 issue.

WILHELM E. SHRAGE
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XACTLY 40 years ago (in 1896) a young technician,
Guglielmo Marconi, surprised the world with the
first practical method of communication by means
of radio waves, or, as contemporary scientists termed

them, “Hertzian Waves.” Considering the important role
radio plays today, it sounds worse than a bad joke, that
Heinrich Hertz's discovery was considered before Marconi’s
time as “just one of these impractical aims of the physi-
cists”!

Professor Hertz's electromagnetic waves were of as much
importance to the average man during his life as Ein-
stein’s Relativity Theory is today. But the most tragic note
about Heinrich Hertz is the fact that he died long before
Maliconi converted his theoretical ideas into “something prac-
tical.”

Einstein, at least, had the privilege of witnessing how his
theory provided science with valuable information in de-
veloping a means of controlling cancer. His “brilliant use-
lessness,” as some ignorant persens called his life work a
few months ago, is today the cornerstone of our understand-
ing of the atomic nuclei, and these nuclei (which are the
origin of a number of extremely hard radiations) have
opened up new possibilities in combatting the worst disease
ever to confrent mankind. But this is not all that has been
derived from his theory. New types of radio and electronic
tubes—at present under research—utilize in the final anal-
ysis, Einstein’s theory, and in a few years every one of us
may have this great scientist’s brainchild “4nstalled” in his
own radio set.

BROADCASTING AN OLD I. O, U.

01d Europe, without doubt, has given us radio. But Ameri-
ca paid this gift back with 1,000 per cent interest in the form
of radio broadeasting. Without America’s daring engineer-
ing, radio would probably still be “Wireless Telegraphy”!
But radio broadcasting as it is today serves everyone—
everywhere. It is the one universal means of communication.
It comes into our home, whether we live in the lonesome
woods, Or in a city apartment. It connects us with the far-
flung corners of the globe, It brings us entertainment, in-
formation, and education!

Broadcasting was born on November 2, 1920, in Pitts-
burgh, Pa., when Dr. Frank Conrad broadeast the returns
of the Harding-Knox election to a handful of excited ama-
teurs. It was a simple beginning. A small garage, housing
transmitter, studio, and what not, and a large amount of
optimism were the initial investments. But broadcasting,

RADIO-CRAFT for FEBRUARY, 1937
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and its idea, has grown since then to gigantic dimensions.
It is not necessary to search the globe to realize this faet.
An excellent proef is found in the past presidential elec-
tion, which marked the 16th birthday of broadeasting prog-
ress. This election has shown better than many thick books
the tremendous power of radio, today. Let us look only at
one figure which explains everything: we have approximate-
ly 25 million radio receivers in use, and because of this vast
distribution approximately 75,000,000 persons (or about
two-thirds of our population) could listen to a single voice.

600,000,000 “"LISTENING HOURS® WEEKLY

But this example demonstrates only the tremendous size
9f the radio audience on certain occasions. Of much more
importance is the regular or average radio audience. Since
American broadcasting is an important advertising medium,
the larger the audience the better the programs. Accord-
ing to Professor Allport of Harvard we spend weekly a
billion hours listening to the radio. We do not know how
Professor Allport obtained this figure, and even if we con-
sider only 60 per cent of his estimate as correct there are
still left 600,000,000 hours to be reckoned with. Since
figures of this vast size are far above our horizon of con-
ception, let us convert them into something more digestible.
‘We remember that recently a New York reporter traveled
around the world in 18 days and 11 hours. For the sake of
simplicity let us assume that the average citizen provided
with the necessary amount of money would need at least 20
days, or 480 hours for the same trip. Well, the time spent
weekly by the American radio audience would be sufficient
to send 10,000 reporters around the globe—125 times over.

RADICG AN EXTENSIVE EMPLOYMENT FACTOR

However, this is only one side of the story. American
radio broadeasting created a completely new industry which
provides about 150,000 persons with jobs. There are at
present approximately 25,000,000 radio receivers in use in
the U.S. with a value of about 1.5 billion dollars, though
the initial investment of the American public in radio will
probably amount to more than 3 billion dollars. These 3
billions are, according to David Sarnoff, President of RCA,
more than 10 times the investment in broadcasting stations
and manufacturing plants.

The “oil” which greases this vast machine is provided by
the radio sponsors who spent during 1936 approximately
$100,000,000 to buy “time” from the radio stations, and
$40,000,000 for talent to put their advertising over.

INCREASE IN RADIO PRODUCTION AND QUALITY

Despite the fact that American radio production increased
steadily during the past few years, conditions within the
industry were far from ideal. However, this year’s balance
sheet indicates that the radio industry made real money in
1936, and this for the first time since the grecat boom of
1929. Approximately 7.6 million receivers were produced
(and sold for decent prices) in 1936. Even if we consider
the respectable number which went abroad, there remains
still an all-time record of domestic radio business.

About 75 per cent of all retail sales went to listeners who
already had a receiver (an old-fashioned one, of course).
The increase in purchasing power, and the education of the

1932

1933

1934
—~ THE INCREASE IN RADIO
PRODUCTION —

s Wiy s it
4 .'--.:._ e — =7 Ty ' ',I g? -’- .

L = J ‘:- H ‘w . s 7
AMERICAN RADIO LISTENERS 1D,000 REPORTERS
SPEND 600.000.000 HOURS CAN TRAVEL 125 TIMES

AROUND THE WORLD

WEEKLY AT THE RADID SET
IN THE SAME TIME

40,000,000
FOR RADIO

$ 100,000,000
FOR RADIO
TIME

> ST e

~AMERICAN RADIO LISTENERS
INVESTMENT IN RADIO ~

~INVESTMENT BY AMERICAN
BROADCAST INDUSTRY ~

TELEVISION

TELEVISION
"A""-\-..

Fig. 4. A few figures and forecasts on broadcasting.

listeners to appreciate high-class radio performance induced
the American public to buy larger and better sets. This trend
towards high-quality receivers cut a considerable slice from
the cake of the “cheap set” manufacturers. The year 1937
will probably bring us.receivers even a little more expensive
but with a performance which will overcompensate for the
increase in price by its superk quality.

RECEIVERS WITH WHISKERS
The improving economic conditions of the country, and an
(Continued on page 488)

ABOUT| 7,500,000
RECEIVERS

5,375,000
RECEIVERS

Fig. 3, What will be the sales figure for (9377 Every estimate made shows a record year ahead for manufacturers and sales organizations.

RADIO-CRAFT for FEBRUARY, 1937

461

www . americanradiohistorv.com


www.americanradiohistory.com

Fig. A. Dials that operate like railroad signal semaphores,

Semiphore Tuning Dial. Several suc-
cessful efforts have been made to over-
come the confusion that every person
unacquainted with multi-wave receiver
operation encounters during the early
stages of trying to tune an all-wave set
that includes a full-vision multi-wave
scale. One of the most interesting solu-
tions is a development of Fairbanks,
Morse & Co. A unique mechanical sys-
tem is utilized by means of which any
requisite scale is available at the turn
of a selector knob; and these scales take
the semi-circular form with which al-
most everyone who has ever operated &
radio set is familiar. At the same time,
and by means of a tab, the band desig-
nation appears in a small window over
the center of the dial.

The general idea of this so-called
Semiphore Tuning Dial is here illus-
trated in phantom, Fig. A. (The details
of the leverage and selecting means re-
quired are too complex to permit of con-
venient illustration in this article.)

Acoustic Adapter. Almost everyone is
familiar with the fact that the relation
of the loudspeaker to its cabinet, and
the dimensions of both, have direct
bearing on the over-all frequency re-
sponse of a radio receiver. However it
has remained for Zenith Radio Corp. to
introduce a variable element, in this
acoustical relationship, in the shape of
a device that the manufacturers term an
Acoustic Adapter, shown in Fig. B.

The major purpose of this assembly,
which is located at the rear of the 1e-
producer and within the cabinet, is to
vary the load impressed upon the rear
of the loudspeaker cone, by varying the
response characteristic.

The large outer cone of the Acoustic
Adapter is attached at its periphery to
an inner cone having a much more acute
angle that more nearly parallels the
loudspeaker cone. By pulling or pushing
on a knob the apex of the outer-inner
cone assembly is made to approach or
recede from the cone diaphragm; thus
varying air-space A. This varies the

degree of suppression of the acoustic -

wave radiated by the speaker cone; in-
creased suppression (‘“damping,” is the
technician’s term) results in diminu-
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' PROJECTOR

tion of the low-frequency response. The
resonant chamber formed by the inner-
outer cone assembly also plays an im-
portant part in the overall frequency
response.

This control of the lower register or
bass notes affords compensation for the

> GUIDE PN !

ACOUSTIC ACAPTER
= {INNER CONE)

AR 3pACE -— o DING
[VARIABLE) GuIDE

. B -~ ROD
SPEAKER

“t‘u‘.& B KNOB

ACOUSTIC ADARTER
{OUTER CONE) -

4o~

Fig. B. A movable air-chamber that caps the back
surface of a loudspeaker improves reproduction by
removing boominess.

FEATURES
IN RADIO SETS

FOR 1937

Mechanical ingenuity has attained new
heights, in the radio set designs of 1936 and
1937, as indicated in the special Radio Show
Number of RADIO-CRAFT (Oct. 1936). In-
tensive laboratory work has resulted in new
tuning arrangements, and reproducer com-
promises; of these, three of the most inter-

esting are described in this article.
TIORGOS SR AR BB ania

type of poor room acoustics which re-
sult in over-emphasis or boomy bass re-
sponse. The frequency response of many
radio sets is greatly influenced depend-
ing upon whether it is placed against
the wall or removed some distance from
it. In this connection the Acoustic
Adapter affords a convenient and per-
manent means of adjusting for either
placement of the radio set. At the same
time, the tone control on the radio set
is free to afford its requisite flexibility
in matching the receiver output to the
characteristics of a particular program.

Movie Dial. Few radio receiver manu-
facturers seem to realize that complex-
ity in the operation of a radio set is a
definite sales handicap. However one
manufacturer has achieved very nearly
the ultimate in tuning dial simplicity by,
means of a projection system that

(Continued on page 485)

- COMPARTMENT

: ADJUSTABLE |

FOCUSING LEVER

PROJECTOR LENS TUBE

CONDENSER LENS
AND APERTURE -
TUBE™

———LIGHT
TUBE
S~ FILM
73 DRUM

" EXCITER
LAMP

NEW
W
CHILAGC

(3 .
SEATTLE
i TE0

"MOVIE" DIAL
SCREEN

Fig. C. Turning the tuning condenser contro! knob automatically rofis call letters, of 150 broadcast-band
and short-wave domestic and foreign stations, across a8 new radio set's “movie scroen''i
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MAKE

“THE EXECUTIVE"

—A BUSINESS MAN'S
A.C.-D.C. SET

An attractive unit for home or office, com-
bining a radio set, lamp, clock and pens.

N . H . L E S S E M LT R T ] PA RT I

radio receiver, suitable for use

on my desk, so that I may keep

posted on important news items
and other things over the air. This set
must not be too large and must combine
harmonious design and utmost utility.
Perhaps you can combine with the re-
ceiver an electric clock, or a desk lamp,
or even d fountain-pen set .. .. or,
come to think of it, I believe it would be
a good idea to have all these useful de-
vices . . . . yes, I want a radio receiver
with an electric clock in the center of
the front panel, a desk lamp on top and
a fountain pen protruding from a com-
mon base on each side. Incidentally, the
cabinet should be made of one of those
new plastic materials, preferably in a
jade green color with a marble effect, in
order to harmonize with the color
scheme of my office.”

So spoke the “ol’ man,” Mr. Hugo
Gernsback, in assigning the author to
this task, thereby providing the neces-
sary germ from which finally evolved
“The Executive” desk set. Views of the
finished product shown on this page
hardly do justice to the receiver. Only
expensive 4-color printing could bring
to you the delicate translucent hues and
the veined and marbled effects of the
rolished plastic material used in the

“I WANT YOU to construct a

construction of the cxecutive's desk-
type radio set.

(Complete details for building the
base and cabinet will be given in a
subsequent article, Part II, which will
appear in the forthcoming issue.)

CHASSIS LAYOUT
Referring to Fig. B, it will be noticed
that the reproducer is mounted on the
right-hand side of the chassis. This was
necessary to make room for the electric
clock which fits in the center of the front
panel and extends over the chassis be-
tween the loudspeaker and the tuning
condenser. The center of the chassis was
purposely left clear so.that the time-
setting shaft of the clock could be ex-
tended through the screen which forms
the back of the eabinet. The R.F. and
detector stages are on the left-hand side
of the chassis while the A.F. and power
circuits are located on the right. The
type 25B6G output tube was too big to
fit the space between the top of the
cabinet and the chassis, making it neces-
sary to lower its socket about %-in.
beneath the surface of the chassis. The
socket hole was enlarged sufficiently to
permit the entire base of the tube to
pass through,
Figure 3 gives the complete physical
dimensions of the chassis, and all the
necessary holes

TUNING

o

o
ELECTRIC © =
CLOCK

St

_ e
'k VOLUME & ON-OFF swnTcM

LAMP SWITCH

PENCIL/ My

5

and cutouts. It will
be seen that the
loudspeaker, too,
had to be recessed
a little way into
the chassis in order
to clear the top of
the cabinet. Both
the volume control
and the 2-gang
tuning condenser
IV mount half-way
under the chassis.
The antenna coil
(the one with the
large primary
winding) mounts
on top of the tun-
ing condenser
while the R.F. coil
ol mounts under the
il chassis. Thus both
coils are shielded
from each other.

LDUD/&SPEAKER

Fi.q. A. This illustration shows how an executive's radio set differs from ore
dinary broadcast receivers. It must supply the maximum of usefulness in a

minimum of space.
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positioned that
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leads: are short, to prevent
pick-up between components.

spurious

THE CIRCUIT . . . . NEW 25B4G TUBE

For a set of this type, the circuit had
to be unusually reliable and stable.
Hence. a straight-forward T.R.F. cir-
cuit of the universal A.C.-D.C. type was
chosen.

Given such a circuit, plus excellent-
quality parts, there is practically noth-
ing to throw the set out of its state of
stability except the aging of the tubes.
It is therefore suggested that the con-
structor, if he wishes to enjoy the same
measure of success as the author, use
only the parts specified in the List of
Parts; or, at least, equal-quality substi-
tutes. Above all, do not use parts manu-
factured especially for the cheap A.C.-
D.C. midget sets now flooding the mar-
ket and selling for about $6.00 to $8.00.
Such components have a safety factor
of close to zero.

A type 6K7 all-metal tube is employed
as the R.F. amplifier. The positive eath-
ode bias of this variable-mu tube is
varied by means of a 25,000-ohm poten-
tiometer in order to control the output
(volume) of the set. A 300-chm “stop-
ping” resistor prevents too small a bias
being applied, which condition would
cause circuit oscillation.

The detector stage utilizes a type 6J7
all-meial tube in the role of power de-
tector. This tube has a fixed-bias ob-
tained by virtue of the voltage drop
across the 25,000 ohm resistor in its
cathode circuit. It is important, for the
sake of good tone quality and circuit

(Continued on page 506)

Fig. B. The chassis of the tiny set showing the
positions of parts and mounting details.
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Fig. A, A 'trick” to illustrate dynamic-type phones used as transducers.
Whispering into one phone can be heard with good volume in the other.

ADIO SETS, loudspeakers, tubes, testing equipment,
“circuits, all thése and many more component elements
in the broad field we call’ “Radio” have undergone
considerable change in the last few years, but the
“forgotten device” has been the headphone. True, consid-
erable impetus was given to the use of headphones by the
recent introduction of the piezoelectric or “crystal’ type,
but, only last month did a capable laboratory develop
the moving-coil principle of operation; so familiar
in our  so-called “dynamic ~loudspeaker,” for
efficient application in headphones. .
As Radio-Craft recently illustrated (“Stream-
lined ‘Mike’ is also a loudspeaker!”, November,
1936), the moving-coil or “dynamic” principle
of operation very readily lends itself to reversi-
ble or optional use as either microphone or
loudspeaker.
It is of interest to note, therefore, that the new-
est in sound reproducing devices—headphones that
use a moving voice-coil (connected to a .matching trans-
former) —is also capable of acting as a “mike” for sound
pick-up. Like the previousiy-mentioned microphone which
also is capable of functioning as a loudspeaker, the new
headphones, inversely, are capable of functioning as a micro-
phone unit (as shown in Fig. A.); in other words, both are
transducers.
Many years ago the idea of using a voice-coil moving in
a strong magnetic field was put into practice. However, the
magnetic systems then available were comparatively weak;

THE |
DyNAMIC LOUDSPEAKER

"GOES
HEADPHONE”

Mother Necessity has a new offspring in the
guise of magnetodynamic headphones de-
signed to afford high-fidelity response.
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and facilities were lacking for economically machining to
sufficiently close tolerance. Both these problems have been
overcome; in addition, important facts have been learned
regarding several phases of acoustics that relate to head-
phone operation.

High-coercive cast magnets (of which alnico is one type)
are now available that have several times the strength of
older types. A magnet of this general nature affords the
requisite high-intensity magnetic field for the voice-coil of
the new dynamic headphones; this magnet takes the form
of a cylindrical plug, drilled through the center foir a mount-

ing screw, as shown in Fig. B. The magnetic cireuit
is completed through a U-shaped iron yoke, and

a pole-piece in the form of a large iron washer,

Exceptionally close machining, and the use of
a very light diaphragm and voice-coil construc-
tion, assist greatly in producing a headphone
unit that is amazingly efficient in transforming
electrical energy into sound energy.
Of material assistance in maintaining maxi-
mum response fidelity across the working audie,
range is an “acoustic network” consisting of air
chambers with numbers of small openings provided
on both sides of the diaphragm. The resulting arrangement
being highly damped serves to control the frequency-re-
sponse characteristic. This construction is clearly shown in
Fig. B.

Few radio men realize that ordinary “magnetic” (or,
more correctly, maguetomagnetic) headphones are unsuited
to precise work in checking high-fidelity programs and
equipment. In addition to having a limited frequency-re-
sponse characteristic they also readily overload when ad-

(Continued on puge 496) -

MAGNET -

- AIR
CHAMBER
VOICE
coiL

COMPOSITION

DIAPHRAGM COVER

INSUL ATION DISC
FOR VQICE COIL
LEADS

K
"‘-\‘_‘\x

CONRTACT
STUOS

BUILT-IN

SPONSE
RUBBER EAR-
CUSHION

|
CONTACT
SPRINGS

Fig. C. Here the *dynamic’ earphone is Seen re-
moved from its case; the hand affords excellent size
comparison. Springs and contact studs eliminate
the nuisance of flexible leads from unit to case.
Another ingenious development is the built-in
sponge rubber ear-cushions that prevent *'corns on
the ear.” These headph were designed by Bell
Telephone Labs. and built by Western Electric Co.;
they are used by Efectrical Research Products Co.

DOUBLE

Fig. .B. Detail illustration of the new permanent-magnet dynamic phones.
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{"'ERPI'') in monitoring high-fidelity
sound equipment.
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SAMPLE of television program transmission was demon-
strated last month in New York by the National Broadcasting
Company in a special program illustrating RCA experimental
developments. The pictures were broadcast from the trans-
(Continued on page 485)

FIRST—MAKE-UP, The artists pre-
pare to be televised by a complete
theatrical make-up — though using
materials particularly suited to the
lighting effects and characteristics
of the televising cameras.

-y 8-

CECOND—SCANNING. The art-
iits present their program before
jelevision cameras and sound micro-
phones which transform light and
cound into electrical currents which
are passed on to the control and
amplifier equipment.

& - O meg . S E
THIRD—AMPLIFYIN AL
nals from cameras and micro- RECEIVER
phones are properly mixed and
amplified in special amplifiers
which have exceedingly wide fre-
quency characteristics so that
the minute variations of light
and shadow are not lost in trans-
mission. These are also con-
trolled 1o the proper levels,

€ O A
FOURTH—TRANSMISSION. The amplified image and sound FIFTH—RECEPTION. The images and accompanying sounds are pici'ed
impulses are then sent over the air on ult<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>