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1. EXTRA MONEY
IN SPARE TIME

Many students make $3, $10 a week extra fixing neighbors’ Radios
in spare time while learning. The day you enroll I start sending
you SPECIAL BOOKLETS to show you how to do this, Tester
you build with parts I send helps you service sets. All equipment
is yours to keep.

2. GOOD PAY JOB )

Your next step is a good job installing and servicing Radio-Televi-
sion sets ar becoming boss of your own Radio-Television sales
and service shopor getting a good job in a Broadcasting Station.
Today there are over 90,000,000 home and auto Radios. 3100
Broadcasting Stztions are on the air. Aviation and Police Radio,
Micro-Wave Relay, Two-Way Radio are all expanding, making
more and better opportunities for servicing and communication

technicians and FCC licensed operators.

- 3. BRIGHT FUTURE

And think of the opportunities in Television! In 1950 over
5,000,000 Television sets were sold. By 1934 authorities estimate
25,000,000 Television sets will be in use. Over 100 Television Sta-
tions are now operating, with experts predicting 1,000. Now is the
time to get in line for success and a bright future in America’s
fast-growing industry. Be a Radio-Television Technician. Mail
coupon for Lesson and Book—FREE. i RN

| Will Train You at Home™"

_ Read How You Practice Servicing or Communications
with Many Kits of Parts You Get!

Mail Coupon For 2 Books FREE

Act Now! Send for my FREE DOUBLE
OFFER. Coupon entitles you to actual les-
son an Servieing; shows how you learn Ra-
dic-Televisior at home. You'll also receire
my 64-page kook, “"How to Be a Success m
Radm-Televison.” You'll read what my
gradaates are doing, earning; see photos af
equipment ycu practice with at home. Send

Keep your job while training at home. Hun-
dreds I've trained are successful RADIO-
TELEVISION TECHNICIANS. Mwst had
no previous experience; many no mare than
grammar school education. Learn Radio-
Television principles from illustrated les
sons. Get PRACTICAL EXPERIENCE-
build valuable Electronic Multitester for
conducting tests; also practice serviemg Ra-
dios or operating Transmitters—experiment
with circuits common to Radio and Televis- c¢owjmn in euvelope or paste on postal.
ion. At left is just part of the equipment my J. E SMITH, Pres,
students build with many kits of parts 1 fur- Dept. 2GF, National
nish. All equipment is yours to keep Many RadD Institu ¢, Wash-
tudents make $5, $10 a week extrz fixing ingtan 9. D.C
neighbors’ Radios in spare time. Qur:9th year

Mr. J. E. SMITH, Presldent, Dept. 2GF
Radio 9,D. C

Mail me Sample Lesson and 64-page Eoock about How 2o Win

Success in Rudic-Television. Both FREZ. (No salesman will eall.

Pleuse write plainly.)
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¥ You get

all the parts—even tubes!—

for this modern Superh<terodync Receciver.
You learn to build it ste>y a2y step. And you
kecp it! Get all the facts. Mail coupon now.

FREE BOOK

TELLS YOU HOW!

Page after page—in colos—tells you every-
thing you warit to know, Mail the coupon,
‘Get this valuable book taday. And if you
hurry —YOU GET A FREE SAMPLE LESSON,
TOO! Shows how easy Naotional Schools
Home Training is. Moil the coupon today,

Today’s Shortage of Trained Technicians
Creates Chance of a Lifetime For You!
Think of it! With guided missiles, radar, and other
electronic devices so important to national defense!
With big, new developments in TV. With over
90,000,000 home and auto radios, over 12,000,000 TV
sets. With more than 3100 radio stations...over 100
TV stations — and more building every day ... yes,

imagine the great opportunity you have today!

YOU are wanted in Radio-Television-Electronics!
America’s fastest-growing field High-pay jobs—the
kind you've always wanted —are waiting for YOU!

Job Security! Big Money! For YOU!
in Today’s Expanding Industries!

Trained Radio and Television rechnicians really make
important money these days. Thousands of National
Schools graduates—men just like you-—-are earning
good money all over the ccuntry. Why not you?
And — National Schools graduates get the personal
satisfaction of being highly-skilled technicians. Men
people respect. Men who enjoy their work—rather
than having to drag along in Just any old job.

National Schools Has Trained 1000’s
of Successful Men! Why Not YOU?

In almost every state—and many foreign countries—
National Schools graduates are filling big jobs with
famous companies. Or running their own successful
businesses. What are YOU waiting for? National
Schools training is complete training. So when you
graduate you can take advantage of today’s big
opportunities in Radio-Television-Electronies —fast.

1952

for Security! Good-Paying Jobs!
MAKE THE MONEY YOU'VE ALWAYS DREAMED OF!

 LEARN RA
-TELEVIS

AND ELECTRONICS

BY EASY SHOP METHOD
TRAINING AT HOME!:

N
=Ly S

{1l

srrikl

You Train At Home—In Your Spare Time

Nationa Schools Shop Method Home Training gives
vou besic and advanced instruction in all phases
of Radic-TV-Electronics. And remember—your train-
ing is based on resident school training principles.
You lea~n fast from hundreds of diagrams and pic-
tures. Al instructions are written by experienced
technicians who work in Radio and TV every day.
All inst-uctions have heen developed and tested in
Nationa. Schools’ own labs and studios, which are
equipped with the latest RCA equipment. No wonder
this Na ional Schools course is so up-to-date, prac-
tical, in eresting. And so easy to learn! And no won-
der it & held in such high regard by leaders of
Amerizen industry! Approved for eligible Veterans.

We Teach Yau Haw Ta Make Welcome
Extra Maney—While Yau Learn!
Many NMational Schools students —men like you
make plenty of extra dollars each week in spare
time ! Fixing neighbors’ radios, appliances-andother
ways we teach you. You start learning and earning
from the day you enroll. From the very first lesson!

WE SEND YOU LOTS OF PARTS

LIKE THIS! {E‘.{\'

-

v

With National Schools Shop Method Home Training.
you get basic principles and plenty of practical train-
ing. Yo learn by doing. No wonder you learn so fast!
We send you many parts—all of professional, modern
quality. You do lots of practical experiments. You
advance day by day, step by step. Until you can even
build the modern Superheterodvne Receiver
you see above—plus other important testing
units. 'The free book tells you all about it. The
free sample lesson shows how casy the training
is.Use the coupon. Send
today — without fail!

Let NATIONAL SCHOOLS —a resident-training school for nearly 50 years—train you at home for
today s unlimited opportunities in Radio-Television-Electronics. National Schools is one of the
largsst schools of its kind. It is located in Los Angeles—the center of Radio and TV world! It has
four large buildings of modern shops and labs. Its faculty is considered tops in the business.

You learn from lessons prepared by experienced
instructors and engineers. Men who are successful
Radio and Television technicians. Men who have
trained 1000's of men like YOU!

MAIL THIS COUPON TODAY

NATIONAL SCHOOLS, Dept. RG-72
4000 South Figueroa Street
Los Angeles 37, California

Only National Schools Gives You This

Professional Multi-Tester!
You get this amazing, new testing instrument—fac-
tory-made and tested-complete-ready to use! Simple
to operate. Accurate and dependable. An instrument
every Radio-TV man needs. Light enough to carry
around—so you can use it at home or on service calls.
You'll be proud to own this valuable equipment.

Here are only a Few of the

Good-Paying Jobs You Can Choose
Radio Station Engineer, District Service Mana-
ger, Aircraft Radio Inspector, Own Your Own
Repair Shop, Inspector Technician, Service
Specialist, Special Government Jobs, Complete
TV Service, Sound Truck Operator. Many more!
National Schools graduates have secure, good-
paying jobs like these! So don't wait--mail the cou-
pon today. Now-—while you're thinking ahout it

Attention! Men Going into Service Soon!
National Schools' course quickly prepares you for
many important jous in the Armed Services. With
National Schools Training you have an opportunity
to get into special serviee classifications—with higher
pay and grade—immediately!

FREE SERVICE FOR GRADUATES
National Schools uses its great influence and pres-
tige to help you find your place in the field of your
choice. Don’t put it off! Start yourself toward a
skilled trade! Get the big pay you've always wanted!

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA o ES‘I’ABI.ISHBEDc'l 905

In Canada- 183 E. Hastinas St.. Vancouver.

WITHO

Mail in envelope
or paste on
penny post card.

Mail me FREE the book mentioned in this ad. Also a free sample lesson.
T understand no salesman will call on me.

GET THE
= B'G SALARY NAME
YOU HAVE
ADDRESS
ALWAYS
CITY

WANTED!
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@ . To You,
Be Sure of Your Installations...Next Year// Belden's Golden Anniversary

> Z ?_Use - /(\7 50) duct per o
i a e |
* a—y— > FORL/ V. YEARS —product performance that
{f, s .l"'r"‘lﬂ. JW Ubremaker for \\ can come only from a “know-
(ﬂ:)m['y \ how” thathas grown through
\

C

actual service since the

. h \ inception of Radio.
M I KE “ Now, you can be sure of your \\ —an ability to co-oper-
installations with Belden Micro- : aiFnojpicheeringines
phone Cables. They are Aptitua’e- \ wires to meet orantici-
\ pateindustry’s grow-

\ ing needs.
\ In the years that
\ follow

\\ This Belden
Program Is—

Tested and rated to give you safe
A and complete knowledge of their
characteristics. Furthermore,

Belden Mike Cables are built for

maximum service. Put them to
work for you now—and be sure...
0 specify Belden.

Belden Manufacturing Co., 4623 W. Van Buren Street
Chicago 44, Illinois

\ ~— TO BE
CONTINUED

- M‘Th reena.

ba

No. 8411 No. 8401 No. 8422 No. 8410 No. 8412 No. 8423 No. 8424
Nominal Capaci-  Nominal Capaci-  Nominal Capaci-  NominalCapaci-  Nominal Capaci-  Nominal Capaci-  Use for intet-
tance 37mmfper  tance25mmfper  tance32mmfper  tance33mmfper  tance 68 mmf per  tance54mmfper  connectingpower
ft. Use partic- fr. For crystal, ft. Use specially fr. For crystal, ft. Use specially ft. Use particu- cable for all elec-
ularly for lapel ribbon, carbon for carbon micro- ribbon, carbon for carbon micro- larly for carbon tronic uses. Also
micophone. microphones. phones. microphones. phones. microphones. microphonecable.

RADIO-ELECTRONICS
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ELECTROMNICS

&= The data that Launched Thousands
of Careers is yours FREE . . .

to show

HOW YOU CAN BE SUCCESSFUL IN

| RADIO=TV=ELECTRONICS

CAPTOLSABD FROTrMEEmS FEFTTFUTE - S BT

Y()U CAN plod along for years, getting a paltry
increase now and then, enjoying little security,
finding your work dull and drab.

Then something happens. Things look up. You be-
come more confident. Your earnings rise. You feel
more important.

“Luck,” some may say.

“Contacts,” others may suggest.

But in your heart, you will know the answer: “Train-
ing.” And it all may have started the moment you filled
out a coupon requesting a copy of a free hooklet
named “Y our Future in the New World of Electronics.”
From this data you get knowledge of where vou stand
in Electronics. Tremendous expansion leaves this
gigantic industry pleading for trained men. In the
defense huild-up alone, more than $7 billion in elec-
tronics contracts have Deen

sands of professional radio men with technical educa-
tions. During World War Il CREI trained thousands
for the Armed Services. Leading firms choose CREI
courses for group training in electronics at company
expense, among them United Air Lines, Canadian
Broadcasting Corporation. Trans Canada Airlines,
Sears, Roebuck and Co., Bendix Products Division,
All-American Cables and Radio, Inec., and RCA Victor
Division.

CREI courses are prepared by recognized experts.
in a practical, easily understood manner. You get the
benefit of time-tested materials, under the personal
supervision of a CREIl Staff Instructor, who knows
and teaches you what industry wants. This is accom-
plished on your own time, during hours selected by
vou. and controlled by your own will power. This
complete training is the reason

awarded.  Top manufacturers
sold about 83 billion worth of
electronic merchandise in 1951,
By 1960, the radio-electronics
industry should do no less than
10 billion dollars per year, not
counting military orders.

CREI Resident Instruction (day or night)
is offered in Washington, D.C. Here work
is done with the latest equipment, in ideal
surroundings, under close personal super-
vision. New classes start once a month.
For a CREI Residence School catalog,
check the last line of the coupon below.

that graduates find their CRE1
diplomas keys-to-success in Ra-
dio, TV and Electronics. CREI
alumni hold top positions in
America’s leading firms. At vour
service is the CREI Placement
Burean, which finds positions

Today there are over 50,000
radio-equipped police cars: an even larger nunber of
taxis are radio equipped (at least 65.000) : 28.000 ci-
vilian planes have radio; 27.000 American ships have
radio: there are 9,200 industrial radio network instal-
lations.

Today there are over 100,000,000 radios in use.
There are 16,184,000 TV sets and 109 TV stations in
operation. The freeze-lifting nakes possible 2.033
new TV stations, and untold illions more TV sets.
Countless positions must he filled-——in development,
research, design, production. testing and inspection,
manufacture, hroadcasting, telecasting and servicing.
To fill these posts, trained men are needed-—men who
somewhere along the line take time 1o improve their
knowledge, their skills. Men who, today, perhaps.
take two minutes to send for a hooklet.

“Your Future in the New World of Electronics”
shows you how CREI Home Stndy leads the way to
greater earnings through the inviting opportunities
described above.

However, CREI does not promise you a “snap.”
With an accredited technical school such as this, vou
nmust study to convert vour amibition into technical
knowledge you can sell in the fabulous Electronics
market,

Since its founding in 1927, CREI has provided thou-

JULY, 1952

for advanced studentis and grad-
uates. Although CREI does not guarantee jobs, re-
quests for personnel far exceed current supply.

Now is the time of decision for you. Luck will not
propel vou forward unless it finds you trained. Con-
tacts won’t budge vou an inch unless you have the
skill to back them up. The answer is: Technical Train-
ing . .. and willingness to learn. Together they will
bring you increased earnings in this new Age of Elec-
tronics. Fill out the coupon and mail it now. We'll
promptly send you your free copy of “Your Future in
the New World of Electronics.” The rest—your future
—is up to vou.

MAIL COUPON FOR FREE BOOKLET

] 1
! CAPITOL RAD!O ENGINEERING INSTITUTE !
1 Dept. 147D 3224 16th St., N.W., Washington 10, D. C. ]
: Send booklet “‘Your Future in the New World of Electronics' and course outline. :
1 CHECK 1TV, FM & Advanced AM Servicing[] Aeronautical Radio Engineering g
s FIELD OF | Practical Television Engineering ]
1 GREATEST "] Broadcast Radio Engineering (AM, FM, TV) ]
1 INTEREST 1 Practical Radio Engineering ]
1 1
BONGME . oo e !
[} ]
b oStreet. e e .
1 1
V City.oooooiiat, H300as0000a000008 8086688 0685886800 Zone....State :
: Hf residence school in Wash,, D. C. preferred, check here [ ]
P o o .  w w)
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Six quality features of all
Tung-Sol Picture Tubes
mean better TV

receiver operation

l-GIoss bead type assembly is stronger,
both mechanically and electrically—gives
greater protection against leckages and
arcing.

2- Double ccthode tab provides double
protection against failure in the cathode
circuit.

3- Low resistance of outside conductive |
coating minimizes radiation of horizontal ’
oscillator sweep frequency.

4- Fortified screen composition resists burn-
ing (X pattern).

5. Rigid control of internal conductive coat-
ing materially improves service reliability.

Tung-Sal Picture Tubes can be used |
with single or double field ion trap
designs.

7

TUNG-SOL.

RADIO, TV TUBES, DIAL LAMPS

TUNG-SOL ELECTRIC INC., Newark 4, N J.
Sales Offices: Atlanta « Chicago « Culver City (Calif.)
Dallas « Denver « Detroit « Newark

Tung-Sol makes All-Glass Sealed Beam Lamps, Miniature
Lamps, Signal Flashers, Picture Tubes, Radio, TV and
Special Purpose Electron Tubes.

NEW CONTRIBUTION to air safety
is an automatic plane-position indicator
developed by Arma Corporation, sub-
sidiary of American Bosch. CAA
omnirange signals are translated auto-
matieally into movements of a symbol
on an illuminated map, giving the
plane’s actual position, course, and
conmpass bearing at all times.

The equipment consists of the panel-
mounted indicator shown in the photo-
graph, and an amplifier-servo unit
which fits the standard aireraft coms-
munications rack. Total weight is only

‘ 37 pounds.

1

Kr:’w:--nf.g
NAPERVILE

NO. 34
13,000

The Radio Month

whose relative times of arrival at the
plane give the pilot an accurate bearing
on the station and enable him to follow
a prescribed course. (See the February,
1951, issue of RADIO-ELECTRONICS.)
Ordinary omnirange receiving instru-
ments show only that the plane is on
(or off) course without giving its actual
position over the ground. In the new
automatic computer, charts are pro-
Jected as required on a 10-inch sc¢reen,
and the plane’s position (accurate with-
in 0.4 mile) bearing, (within % degree)
and heading (within 1 degree), are
shown by a symbolic marker (see arrow)

LN

Map and arrow-like symbolic marker are projected on the radar-like screen.

In the Arma pictorial computer as
many as 700 translucent charts cover-
ing the plane’s route are printed on a
roll of 35-mm film. Each chart covers
an area 34, 64, 137, or 274 miles across,
depending on the scale, and is centered
on one of the 291 omnirange bearing
stations currently in operation. These
stations transmit two v.h.f. signals

projected on the screen. Instead of cal-
culating his position, the pilot can. see
where he is at a glance.

Code perforations on each chart
automaticully compensate through ac-
tuating fingers for scale changes ani
different station frequencies. Charts
may be changed in 10 seconds and are
automatically centered on the screen.

RADIO TELESCOPES newest tools
of astronomy, the world’s oldest science
—are taking widely different forms in
the United States and Great Britain. In
this country, Ohio State University will
use an array of G-element helical an-
tennas. Eight bays—48 elements in all
—mounted on a 160-foot movable steel
cradle. will probe interstellar space for
250-me radiations from cosmie disturb-
ances and island universes more than a
million light years away. Similar bays,
added from time to time, will extend its
range to even vaster distances.

In England, Manchester University
will use a gigantic “scarchlight” beam
at Jodrell Bank. Floating on columns
185 feet high, the 250-foot, 1,270-ton

www.americanradiohistorv.com

parabolic reflector will take four years
to build.

§ /- /

Single bay of Ohio State’s antenna array.
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P 1N YoUR OWN HOME Learn

- TELEVISION
> RADIO

=2 the Amazingly Effective
D), 1, It WAY

—with the aid of BOTH
HOME EQUIPMENT
and HOME MOVIES

What will mailing the coupon below do for YOU?
Work over  Jygt this! You’ll find out about one of today’s most
300 remarkable .. . practical ways to prepare to get into
fascinating America’s amazmg billion dollar opportunity field of
N A TELEVISION-RADIO-ELECTRONICS. You'll see
experiments .,y to get into fascinating work that pays well...that

s

W"h"h's offers one of America’s most promising futures...
‘ ) equipment thatenables you tostart yourown business almost “‘on
KEEP | g over 300 fos 0 ashoe string,”” if you prefer this to a job opportunity.
ail-test | 1.5“‘\“ 2 e,‘per"“'z‘N15 And above all, you'll get some GOOD NEWS
- cinoting HIEN arts especially welcomed by men anxious to earn REAL
m “_Rod“’ P MONEY in thig thrilling field. For you’ll see that NOW
of E\cc‘"“\(ggr. you can get the kind of practical, laboratory-type
whieh you . mmer- training so desirable for making real progress in
- vo\onn\'“" ent—9% Television - Radio - Electronics . . . and WITHOUT
2. Bl YO L equip™ L you LEAVING HOME.
ciol-1yPe the -_eﬂ—*'o quo\‘“ You'll see that DeForest’s Training, Inc. sends
show? "‘:\.s tpcludes must fot everything needed to set up your own HOME LAB-
KEEP. 1 ‘scopE =0 ORATORY. You get and keep the same type of basic
osci 'O w ot ctot electronic equipment used in our modern Chicago
‘e‘,q\sw“ vie pl°\e pro- Training Laboratories.You get home training that
& "‘°°“ywo° d r- includes the knowledge and experience gained
3, Use S 3 n es—9. W°“ from training thousands of students Girst hand
and new ? Jerve moV asp \MP° yer.  in Chicago. And to top it all, you use DTI’s
duced v olp YO BT qsier - b amazingly effective and exclusive home train-
aid 1o |s fostet o _,eod ing aid—INSTRUCTIVE MOVIES. But why
en'd red, rams: not get the complete story? Mail coupon
L d\-'\\\uS'; oLD- oUT d o8 e today for information-packed literature.
A.E“‘?* b handy ness "d 10 MODERN LABORATORIES
esson® s'_w—9°° v get © 9°°'°,'3ng If you prefer, get all your preparation
Get an M° £ Yol ance i® L OINESS.  in our new Chicago Training Lab-
5. RY\C assiti detalls:  oratories—one of the firest of its
MENT © duoting D SE \ete kind. Ample instructors, modern
oﬂ': 9 5‘\‘“&“ gor the equipment. Write for details!
you? upo? Q
doil =2 : MILITARY SERVICE!
Get BOTH of these colorful, If you’re subject to mil-
information- packed folders itary service, theinfor-
mation we have for

FREE you should prove
very helpful. Mail
coupon today.

DeFOREST'S TRAINING, INC., DEPT. RE-7-1
2533 N. Ashland Avenve, Chicago 14, I,

|
|
| would like valuable,
information-packed folders showing how | may get started I
toward a good job or my own business in Television-
Radio-Electronics. '

DeFOREST’S TRAINING, INC.

Name_ __ _____ _________________ Age______ l

AFFILIATED WITH
De Vry Technical Institute Street Apt o I
CHICAGO 14, ILLINDIS City . Zone_ ___. State _ _______. 1
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NEW

The Scanafar, new Astatic TV
Booster development, incorporates improve-
ments that match the forward strides made in
newer model TV Receiver front-ends. It stands
alone as a working companion with the new
receivers, foradded picture brilliance and clarity
... and offers a still higher measure of reception
improvement for older style sets. The Scanatar
presents a new minimum noise figure with max-
imum gain. Band width (over seven megacycles
on all channels) and picture definition are ex-
cellent. A balanced, cascaded circuit is em-
ployed, with a neutralized 6]J6 tube driving a
6BQ7 (the highly touted "quiet tube”). Both
tubes are used over the entire TV frequency
range. It all adds up to booster performance
that is unparalleled today. Test this new unit
yourself . . . at your first opportunity. Be pre-
pared for a new experience in booster aid to
TV reception.

ASTATIC'S

{158 TV BoOSTER
MODEL CT-1

THE (4

EXPORT DEPARTMENT

401 Broadway, New York 13, N. Y.
Cable Address:

ASTATIC, New York

IN CANADA CANADIAN ASTATIC LTD, TORONTO, ONTARIO

www.americanradiohistorv.com

MCORPORATION
CONNEAUT, OHIO

The Radio Month

The story of the Jodrell Bank station
was told in the May, 1951, issue of
Rap10-ELECTRONICS by Professor A. C.
B. Lovell, head of the British project.

LEGION OF MERIT was awarded
Master Sergeants Forrest C. Wolferd
and Robert C. Williams, U.S. Air Force,
designers of the vacuum tube trainer
pictured on our June cover, for their
work on the device.

RADIO'S LIFE HISTORY, the 5,000-
volume “RCA-Clark Collection of Ra-
dioana,” was presented April 16 to
Massachusetts Institute of Technology
by RCA. More than half a century of
radio pioneering and development is
represented in the files of early com-

panies, photographs, blueprints, log
books, biographies, and scrapbooks as-
sembled by George H. Clark, M.LT.
alumnus and retired RCA executive.

AN 8-MONTH SEARCH for the
cause of frequent television blackouts
in Port Jefferson, L. 1., ended success-
fully through the combined efforts of a
citizens’” committee, the Long Island
Rail Road, a power company, a United
States Congressman, and the FCC.
The railroad, long a popular target
for complaints, finally proved its new
Diesel engines were not to blame. An
appeal to Congressman Ernest Green-
wood brought a truckload of FCC engi-
neers and direction-finding equipment
from Washington. They pin-pointed a
highway light pole as the culprit. Vi-
bration from passing vehicles and trains
had damaged an insulator at the top. A
new one, supplied by the power com-
pany, cured the trouble completely.
—end—

RADIO-ELECTRONICS
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Commercial

EDW. H. GUILFORD
Vice President

CC
Icen

1 can train you to pass your FCC
License Exams in a minimum of
time if you've had any practical
radio experience—amateur, Army.
Navy, radio servicing, or other. My
time-proved plan can help put you,
too, on the road to success.

Let me send you FREE
the entire story

Just Aill out the coupon and mail it.
I will send you, free of chargs. a
copy of ‘“How to Pass FCC License
Exams,” plus a sample FCC-type
Exam, and the amazing new hook-
let, ‘*Money-Making FCC License

Information. x a m

et Your FCC Ticket tn a
Get this Amazing

TELLS HOW—

WE GUARANTEE

TO TRAIN AND COACH YOU AT HOME
IN SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

If you have had any practical experience—Amateur,
Army, Navy, radio repair, or experimenting

TELLS HOW—
Employers make

JOB OFFERS Like These
to Our Graduates Every Month

Letter from Chief Engineer, Broadcast Station, North Carelina, “Need men with radio-
tglepl]nne 1st class ‘licenses, no experience necessary. Will learn more than at average sta-
tion for we are equipped with Diesel Electric nower, transmitting and studio equipment.”

Telegram from Chief Engineer, Broadeast Station. Wyoming. ‘‘Please send latest list
available first cluss operators. Have November 10th opening for two cembo men

The;e are just o few examples of the job offers that come to our office
periodically. Some licensed radiomen filled each of these jobs . +
might have been you!

HERE'S PROOF FCC LICENSES ARE OFTEN SE- 7
CURED IN A FEW HOURS OF STUDY WITH
OUR COACHING AT HOME IN SPARE TIME

Name and Address License Lessons e
Lee Worthy 2nd Phone 16
22102 Wilshire St., Bakersfieid. Cal.
Clifford E. Vogt Ist Phone 20
Box 1016. Dania, Fla.
Francis X. Foerch Ist Phone 38
38 Beucler Pl.. Bergenfield. N. J.
S/Sgt. Ben H. Davis Ist Phone 28
317 North Roosevelt, Lebanon. Ill.
Albert Schoell 2nd Phone 23

110 West 11th St., Escondido. Cal.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Car! E. Smith, E. E., Consulting Engineer, President
Desk RE-43—4960 Euclid Blidg., Cleveland 3, Ohio

Radio Operator

,’ )
VI,

& 4

FREE

Tells where to apply and take FCC examinations,
Ioc_atlon of examining office, scope of knowledge re-
quired, abproved way to prepare for FCC examina-
tions, positive method of checking your knowledge
before taking the examination.

inimum of Time

Our Amazingly Effective
JOB-FINDING SERVICE
Helps CIRE Students Get Better Joks

Here are a few recent examples of Job-Finding results

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS
“Your ‘Chief Engineer's Bulletin’ is a grand way of obtaining employment for your
graduates who have obtained their Ist class license. Since my name has been on the
list | have received calls or letters from five stations in the southern states. and am
now employed as Transmitting Engineer at WMMT."
Elmer Powell, Box 274, Sparta, Tenn.

GEYS CIVIL SERVICE Jo8 )
“| have obtained a position at Wright-Patterson Air Force Base, Dayton. Ohio, as
Junior Electronic Equipment Repairman. The Employment Application you prepared
for me had a lot to do with my landing this desirable position.”” .
Charles E. Loomis, 4516 Genesses Ave., Dayton 6, Ohio.

GETS J0B WITH CAA

g:?_sy ia J,:E ““I have had half a dozen or so offers since | mailed some
STUD COURSE fifty of the two hundred employment applications your school

i forwarded me. | accepted a Dosition with the Civil Aero-
w "" J1CH SUP - nautics Administration as Maintenance Technician. Thank

PLIES FCC-TYPE
EXAMINATIONS
WITH ALL LES-
SONS AND FI-
NAL TESTS.

you very much for the fine cooperation and help your organi-
zation has given me in finding a job in the radio fleld.””
Dale E. Young, 122 Robbins St.. Owosso, Mich.

Your FCC Ticket is recognized in all radio fields
as proof of your technical ability.

CLEVELAND INSTITUTE
OF RADIO ELECTRONICS

Desk RE-43, 4900 Euclid Bldg.. Cleveland 3, Ohio
(Address to Desk No. to avoid delay)

T want to know how I can get my IFCC ticket in 2 minimum of
time. Send me your FREL tiaklet "How to Pass FCC License
Examinations™ (does not cover exams for Amateur License). as
well as a Sample FCC-type exam anil the amazing new booklet,
Money-Making FCC License Information
Tell me how I van get a TV Engineering Course without
additional charge.

e
B
[ 143
[

CITY........

ZONE. .. . .STATE
Paste on 2-cent post card or send air mail
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the most convenient
TV tower ever made

THE TEL-A-RAY

AR

5 d *PATENT PENDING
- ~Al

The biggest new idea in television — the Tel-a-Ray
Swing-Over Tower* — swings over to the ground

for easy servicing! One man can raise or lower this
counterbalanced tower in three minutes!

Model TT1, for ground installations, is 50 feet high
when a recommended 10 feet of water pipe is added —
can be quickly erected with no guy wires.

Model TT2 is designed for roof tops, reaches up 24 feet
with the addition of an eight-foot pipe.

Although light in weight, the Swing-Over Tower

is ruggedly built with steel angles and welded construction.
Simple to assemble . . . no machinery necessary . . .

low in price.

Write today for information.

www.americanradiohistorv.com

FOR WONDERFUL
TV RECEPTION
WHEREVER YOU ARE

The weatherproof Model T an-
tenna . . . brings in wonderful
reception up to 200 miles.

1
sy

il

Only low-priced Pre-Amplifier on
the market, the TB. Multiplies
signol gain . . . holds noise to a
minimum.

Butterfly Swivel-Positioned TV and
FM antenna . . . designed to give
the finest reception in primary
areos.

Tel-a-Roy's new Switching Booster
(Model PTB1) —— one swilch
changes channels and antennas.
Eliminates the need for a sep-
arate booster for each antenna

. for os mony as four on-
tennos. Avtomatic features make
this autstanding.

FOR COMPLETE INFORMATION WRITE

Tel-a-Ray

ENTERPRISES, INC,

ry

A RAS
<
AN 3

r.‘., )
AN
' ;
TRADEMARK

RADIO-ELECTRONICS

BOX 332E
@ HENDERSON, KY.
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Don’t miss Sylvania’s unbeatable )
3-way Service Helper—"SIT-N-FIXIT

WITH 16 SYLVANIA
PREMIUM TOKENS

Sylvania now offers you the world’s
handiest and most complete servicing
kit. Nothing else like it! It'll speed your

work, spare your back, impress your cus-
tomers!

Here, in a neat sail-cloth carrying case, is a
sturdy, aluminum and canvas, folding stool.

A T00c K17, Equipped with zippered pocket for tools and

STOK AND

parts. Also open pockets for Sylvania Wrench
ORoL aom../. Kit and Pliers Kit. And get this! The unzippered
ALL IV ONE ; case opens out to

a broad, turned-up-edge drop-
cloth.

How to get your "'Sit-'N-Fixit'*

You get this complete servicing kit F REE for
only 16 Sylvania Premium Tokens shown above.
One of these tokens is yours free with every
Sylvania Picture Tube or with every 25 Syl-

i hased from your
en you have 16 tokens, take them
or and pick up your “Sit-’N-Fixit.”
kens will be honored only by the
r where you buy all your tubes.

Entire kit folds into a neat
‘ compact carrying case.

to this distribut

Note, these to
one distributo

Don’t delay

This is a special sum
July 1st to August 3
Distributor and getin

mer offer. Good only from
Lst. So, call your Sylvania
those tube orders TODAY!

JULY, 1952
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In the famous Quiet Room at Bell Laboratories, this young volunteer [

records speech for analysis. Scientists seek to isolate the frequencies _?g
and intensities which give meaning to words . . , stripping away non- £ 3-wmmmemrrareserenyaion
essential parts of word sounds to get the basic “skeleton’” of speech. £

g2

ol

time 0.6 seconds

A child or an adult . . . 2 man or a woman . . .
an American or an Englishman—all speak a certain word. Their
voices differ greatly. Yet listeners understand the word at once.
What are the common factors in speech which convey this infor-
mation to the hearer’s brain?

Spectrograms of young girl’s voice (right) and man’s voice
making “uh” sound as in “up.” Horizontal bars reveal frequen-
cies in the vocal cavities at which energy is concentrated. The
top of the picture is 6000 cycles per second. Pictures show how
child’s resonance bars are pitched higher than man’s.
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Bell scientists are searching for the key. Once discovered, it i
could lead to new electrical systems obedient in new ways to the |
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spoken word, saving time and money in telephony.

Chief tool in the research is the sound spectrograph which
Bell Telephone Laboratories developed to make speech visible.
Many kinds of persons record their voices, each trying to duplicate
an electrically produced “model” sound. While their voice patterns
are studied, a parallel investigation is made of the way human
vocal cords, mouth, nose and throat produce speech.

~ 1 1] T
BRIE S oo oy e, S
[ |

i

—

.

ratio bar 2 to bar 3

S T o (1 B (S
ratio bar 1to bar 3
The word “five.”” Graph shows ratio of frequency of spectrogram
bars. The solid line is for a girl and the dotted line is for a man.
Note the similar patterns despite pitch differences. Human
hearing extracts the speech sounds from this sort of pattern in
the identification of words. Scientists aim at machines that can
do the same.

Thus, scientists at Bell Laboratories dig deeply into the funda-
mentals of the way people talk, so that tomorrow’s telephone
system may carry your voice still more efficiently—offering more
value, keeping the cost low.

BELL TELEPHONE LABORATORIES

improving telephone service for America provides careers for creative men in scientific and technical fields.

RADIO-ELECTRONICS
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the only complete catalog
for everything in Radio,
TV & Industrial Electronics

your 1952 T3] &
ALLIED 212-page

value-packed catalog

the world’s

Send for it today! \ .}(""O largest stocks
Here's the one authoritative, complete, up-to-date Buy- @
ing Guide to TV, Radio and Industrial Electronics.
Make your selections from the world’s largest stocks
of quality equipment at lowest, money-saving prices. o Television & Home Radios
See the latest and most complete presentation of elec- . A
tronic apparatus: new TV, AM and FM receivers; High- e P.A. and Hi-Fi Equipment
Fidelity Custom Sound components; latest P.A. Sys- e Amateur Station Gear
tems and accessories; recorders; fullest selections of :
Amateur receivers and station gear; specialized indus-
trial electronic equipment; test instruments; builders’
kits; huge listings of parts, tubes, tools, books—the
world’s most complete siocks of quality equipment.
ALLIED gives you every buying advantage: speedy
delivery, expert personal help, lowest prices, liberal
time payment terms, assured satisfaction. Get the
latest 1952 ALLIED Catalog. Keep it handy —and save
time and money. Send for your FREE copy today!

o Radio Parts Unlimited
o Test Instruments

¢ Builders' Supplies
e Equipment for Industry

quick, expert service

ERS =M
ALLIED 1S YOUR TV and Hi-Fl “.EADTSPAmm ‘5 /
atest - ;
Count on :tfa:o;\c:‘:: ‘n'for c\\JICk @ o “,ﬁ SEND TODAY FOR RADI'D'S
 overy. We specialize, 100, FG LEADING BUYING GUIDE

Tv Fidelity souﬂdﬁ m:)o::::{:-‘:::;i F‘ e e B e e ] PR e e e e o o i i e i o R T
\ifiers . v
thing in TP 14 accessories. For T ALLIED RADIO CORP., Dept. 2-G-2

hono geor N : .
prc:‘u Fi—think of ALLIED! 833 W. Jackson Blvd., Chicago 7, lllinois

[ Send FREE 212-page 1952 ALLIED Catalog No. 127.

ALLIED RADIO |

the World’s Largest Radio Supply House e

EVERYTHING IN ELECTRONICS

JULY, 1952
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Radio Business
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tv full-line*
components give
universal coverage

BAROMETER of the PARTS INDUSTRY

During May, 54 of the leading 400 manufacturers of Radio-Television-

Elect.ronic parts and equipment made changes in their lines. May also showed the
heaviest increase in “change activity” since the beginning of the year, notably

among the tube manufacturers.

In prige revisions by the number of manufacturers and products affected, the
following summary illustrates the comparative trend for April and May.

l No. of Manufacturers | No. of Products

April May [ ! April May

Increased prices 10 13 Increased prices 179 885
Decreased prices 14 25 Decreased prices 321 392

For a summary of the most active product categories, see the following table:

"COSINE" YOKES
Complete with leads & network.

MATCHED FOR DIRECT DRIVE

MOF-30 HVO-8
A-3080 Vert. Mtg.
A-3081 Horiz. Mig

Autoformer

-
&
[ -

KIT NO. 1000

MATCHED SET FOR SPEEDY
PROFITABLE SERVICE!

MERIT . . , HQ for PRACTICAL TV
Service Aids

MERIT'S 1952 Catalog No. 5211 with new
MERIT IF-RF Coils

Other MERIT service aids

TV Rep! Guide No. 404, 3500 models &
chassis

Cross Ref Data, IF-RF Coils, Form No. 14
See your Jobber or write: Merit Coil and
Transformer Corp., 4425 Clark Street,
Chicago 40.

These three MERIT extras help
you:

Exclusive: Tapemarked
specs and hook-up data.
Full technical data packed with
every item.

Listed in Howard Sams Photo-
facts.

with

*Merit is meefing the TV im-
provement, replacement and con-
version demand with a line as
complete as our advance in-
formation warrants!

Increased Decreased New Discontinued
Prices Prices Products Products
Products Group
No. of | No. of No. of | No. of No. of | No. of No. of | No. of
Mfrs. | Products|| Mfrs. |Products Mfrs. |Products|| Mfrs. | Products
Antennas & Access. e [ 5 GR* s 97* 5 32*
Capacitors 1 7k {} (s 1 137% 1 28%
Controls & Resistors 0 ({3 1 1* 4 S 3 61*
Sound & Audio 1 1 2 2% 10 3o 4 12%*
Test Equipment 2] 7* 2 19%* 2 e 2 11*
NEW IMPROVEO HVO-7 Trz o 6 33*

.T.OR EREAJER. COVERAGE TI'ransformers 0 0 - 0 0 3 33 0 0
gfig: AFC Winding. Covers Admiral Chassis 21-24 ‘Tubes 6 802 13 200% 4 104% 5 123*
MWC-1 UNIVERSAL WIOTH COIL N, K Y "
(3-27 MH) A Tapped Secondary For AGC or AFC. wifg;lgzct)tlsg‘s 1 1 1 L 2 R 0 U

*Increase over April *1)ecrease #Increase over April *Decrense
. . Comment: With the exception of
G Comment: While tube prices have been extremely active the tube manufacturers, most of
IOF-IRF COI%? ) [ during the past 4 months, receiving tube prices have in- the -other parts and equipment
Y Eoneete line of TV replacements creased while cathode ray and special purpose tubes have manufacturerscontinuethetrend
shown a steady decline. toward product changes rather
than price adjustments.

This data is prepared by the staff of United Catalog Publishers, Inc..

110 Lafayette Street, New

York City, publishers of RADIO'S MASTEEK, the Official Buying Guide of the Parts Industry.

Merchandising and Promotion

Philco Corp., Philadelphia, is offer-
ing its factory-suj.crvised service tech-
nicians a chance to tie in with the
bizgest promotion the company has
ever launched. Philco is supplying news-
paper ad layouts, han<.bills, truck
banners, window streamers, etc., pro-
moting a special TV set tune-up to
coincide with Philco’s sponsoring of
radio and TV broadcasts of the Re-
publican and Democratic National
Conventions.

Allen B. Du Mont Laboratories Tele-
set Service Control Department is spon-
soring a series of service seminars in
co-operation with receiver sales distrib-
utors. A Dynamic Demonstrator is used

to simplify illustration of the processes
of trouble-shooting and component fune-
tions. Du Mont also announced the dis-
tribution of the latest edition of its
Picture Tube Data Chart by the
Cathode-Ray Tube Division. The chart
lists the electrical and physical char-
acteristics of modern RTMA -registered
TV picture tubes.

The RCA Tube Department is carry-
ing on a two-pronged promotion drive
designed to build up consumer demand
for RCA TV picture and receiving
tubes to support service technicians in
their local business building efforts. The
program embraces national radio and
TV advertising, window displays, direct
mail, sales kits, and a promotion-plan
catalog. Another RCA promotion, spon-

www.americanradiohistorv.com
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 Radio Business

sored by the Home Instruments Depart-
ment, features a 30-minute institutional
film, “The Most Natural Thing in the
World,” as part of the third RCA
Victor TV Sales Clinic for TV dealers
and their sales staffs in all parts of
the country.

Walter L. Schott Co.. Los Angeles,
introduced its new “Walsco 50” line of
radio and TV hardware with a new
package, a new price and a new dis-

play. The line offers service technicians |
a way to store small hardware in a !

—

e i
) —m
e [

. y

SELF SERVICE HARDWARE OEBT.

plastic container which has unlimited
uses on the work bench. The company
is providing jobbers with an attractive
self-service display.

Jensen Manufacturing Co., Chicago
loudspeaker manufacturer, will use the
“Silver Anniversary” theme in current
and future 1952 advertising and pro-
motion.

Channel Master Corp., Ellenville,
N. Y., published a 12-page booklet,
“Your Guide to Channel Master Tele-

RSTY
‘@

e "“é‘ﬁﬁﬂ““ y,(ov“j'f:é |
A

ot i
fon ol

(" i

CHANNEL MASTEE CORP. ..., #0.65 m h

vision Antennas,” describing more
than fifty types of its antennas, acces-
sories, and kits.

Jersey Specialty Co., Little Falls,
N. J., sent over 1,000 orange-and-blue
dises to its distributors proclaiming
them as authorized distributors of J.S.C.
wire products.

Raytheon Manufacturing Co., Wal-
tham, Mass., featured a display of
electronic equipment at its 1952 Sales

JULY, 1952

LAST WEEK WREN
THE BATY WAS
SiLK, B HAD THE
DOLTOR FOR

SINCE THE T¥5 ON THE
FRITZ, | 5UPPOSE WE
CAN PLAY BRIDGE.

\ ! ME N0 SEE/
WI'YA GEORGE / LONG TIME,
HOW'S ABOUT BRINGING THE MRS.

T0 DINNER TOMORROW
%_,UIEN!NG-'

7 GEORGE HERE, (AN GET

THE 55T WCRKING

INA JIFFY.. SAN'T
Yoy, ORGE?

&ﬁé“ i

FURNISHED WIT

SCREW-IN TERMINALS
TO MEET EVERY NEED!

An ingenious screw-in terminal sysiem makes Sprague’s
new type 20DK-T5, 500 mmf, 20,000 volt mo ded case
ceramic capacitor fit most every TV set. All you have to do
is select the proper set of terminals, two twists of the wrist,
and there you are!
With this new Sprague development. you need only one
capacitor in your kit to service sets up to 21" tubes.
Sprague’s 20DK-T5 ‘““Doorknob’ ce-amic is molded in
genuine thermosetting plastic, non-flammable and moisture-
resistant. Guard rings are molded in both faces to lengthen the
surface leakage path. Write for complete catalog -608 to
Sprague Products Co., 81 Marshall St., Morth Adams, Mass.

Oon’t Be Vague!

Insist On Spragve
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The staff of

MORT FARR

of Philadelphic—one of America's
leading TV Service dealers—shows

How to use

il

to cut down
service calls

Krylon is a tough, quick-drying Acryl-
ic coating with many important TV
applications. To apply, just push the
button on the aerosol can and spray—
that’s all you do!

Because of its high dielectric strength, Krylon
helps prevent corona, Here technician Bernard
Vanella “Krylon-izes’ high voltage coil and
insulation, the socket of the high voltage rectifier,
component parts of the rectifier circuit.

Farr service man,

Edward Weigand,
Krylon on entire antenna. Krylon shuts out
moisture, rain, salt spray-——prevents corrosion
and pitting—keeps picture quality at peak,

sprays

"Krylon-izing” increases your cus-
tomer’s satisfaction and jumps your
own profits! Nationally advertised
to your customers!

See your jobber, or write direct.

KRYLON, iInc., Dept. 317
2601 N. Broad St., Phile. 32, Pa;

and Serivce Conference in Cambridge,
Mass. The company’'s “reflection plot-
ter” which adds memory to radar,
was one of the highlights.

Javex, Garland, Texas manufacturer
of electronic devices, is giving distrib-
utor purchasers of its products a hand-
made walnut desk nameplate.

Electrovox Co., Inc., East Orange,
N. J., is promoting the sale of its “Wal-
co” phonograph needles with a dealer
display which permits consumers to
study phonograph needles under a high-
powered microscope.

Talk-A-Phone Co., Chicago, launched
a new sales promotional program built
around the theme, “It's Easy to Sell
Intercom.” A new catalog with a fold-
over section, titled “Where to Use In-
tercom—and How to Figure Your Re-
quirements”, is featured.

John F. Rider Publisher, New York
City, is giving its distributors a one-
piece transparent plastic index display
rack. The new three-color rack permits
distributors to display a quantity of the
company’s “Tek-File” indexes at all
times.

Production and Sales

The RTMA reported that radio and
television set production for the first
quarter of this year dropped more than
40% below 1951’s output for the same
period. Radio sets produced numbered
2,367,800; TV sets, 1,324,831. Of the
total radio production, 959,117 were
home sets, 241,019 were portables,
806,240 were auto sets, and 361,424
were clock radios.

Receiving tube sales of 85,934,322
units were reported by the RTMA for
the first quarter of 1952, compared to
118,277,243 for the 1951 period. Of
these 19,513,454 were sold for initial
equipment, and 7,231,186 for replace-
ment. The others were sold for export
and Government use.

The association also reported sales
of 1,040,829 TV picture tubes for the
first quarter of 1952, which was con-
siderably below last year's figures. The
RTMA noted that rectangular picture
tubes, 16 inches or larger in size,
accounted for 98¢% of the total sales.

New Plants and Expansions

General Electric took a long-term
lease on a new $875,000 building now
under construction in Chicago. G-E will
use it as sales, warehouse, and commer-
cial-service headquarters for the central
regional operations of the Tube De-
partment. When the building is com-
pleted late this year, it is expected to
be the largest electronic tube ware-
house ever built.

Sylvania Electric Products leased a
50,000-square-foot factory building in
York, Pa. It will be used for the fabri-
cation of metal parts and operated as a
unit of Sylvania’s Parts Division. It
will be completed by the end of the
year. The company also announced
that it had leased 20,000 square feet of
warehouse and office space in Seattle
as headquarters for lighting, radio-
tube, and photolamp sales and service

www.americanradiohistorv.com

USE PHOTOFACT

the world’s best Radio and
TV Service Data...

WE'LL PROVE YOU'LL SAVE TIME
and EARN MORE WITH PHOTOFACT

Service Technicians:

We'll send you any

Photofact Folder listed in

the **PF INDEX and Tech-

nical Digest.”” If you
haven’t an Index, get a free copy from
your local Photofact distributor or write
for it today. To obtain Free Folder, be sure
to state Photofact Set and Folder Number
as shown in the Index.

NOW—learn for yourself how pHOTO-
FACT makes your Radio and TV work
quicker, easier, more profitable! Just get
and use an actual PHOTOFACT Folder.
Discover why over 35,000 successful
service technicians count on this invalu-
able data daily. No other service gives
You PHOTOFACT'S completeness, accuracy,
uniformity and lowest cost. PHOTOFACT is
the only Radio-TV service data prepared
from laboratory analysis on the actual
equipment. Get your FREE Folder now.
Examine, use, compare. See why you
can’t afford to be without pHOTOFACT!

NOTE: Our FREE Folder offer is limited to
Service Technicians only. Attach coupon be-
low fo your letterhead and mention your
jobber's name. Experimenters and others
may obtain the Photofact Folder by remitting
amount shown below.

HOWARD W. SAMS & CO., INC,

HOWARD W. SAMS & CO., INC. |
2201 E. 46th S, Indionapolis 5, Ind. i
[J! am a Service Technician. Send me Free I
Folder No. .. .....cvvun which appears in |
Photofact Set No. ...... veeeass (as listed
in the PF Index). !
[J1om an Experimenter. Enclosed $....... I
Send me Folder No. ......... which
oppears in Photofact Set No. ...... 00000 |
{TV—$1.00. AM/FM—50c. Record Changer. |
or Communication Receiver—7 5¢) |
|
|
|
|
|
!

Name.......o..

........... Zone.....State,........

PAY AS YOU EARNI Ask your |
distributor about this amazing
plan. Only $18.39 puts the en- |
tire profit-boosting Photofact
library in your shop nowl

RADIO-ELECTRONICS


www.americanradiohistory.com

Radio Business | 19

activities in the Pacific Northwest.
Davis Electronics, manufacturer of
“Super-Vision” TV antennas, moved
from Los Angeles to a new plant with | |
enlarged facilities at Burbank, Calif.
Super Electric Products Corp., Jersey
City, N. J. transformer and electronic b
equipment manufacturer, purchased | (>
the plant and business of the Union
Spring and Manufacturing Co., New Ao Bt
Kensington, Pa. Super changed its | m it
name to that of the latter company. 0o 0 o
The Jersey City plant will be oper- ;
ated as the Electronic Division. : SOk
Chatham Electronics Corp., Newark,
N. J., constructed an additional plant |
in Livingston, N. J. 7
Television Associates, Manchester, | / ) .
N. H. manufacturer of TV antennas, is R
now building a new plant with nearly /
five times the capacity of its old one,
to take care of the demand for its | /4

products. | /4 : D
Raytheon Manufacturing Co. marked l i R . 4

the opening of its new plant on Seyon o o © -

St., Waltham, Mass., with open house | o
for the 700 employees of its Equip- 4
ment Manufacturing Divisions and |
their families. - — T

Business Briefs

.. . RCA awarded eight fellowships to
young scientists and graduate engi- J %
necring students for advanced study. ™ v
The company also established the | . : . &
Frank M. Folsom Scholarship at the . d Tl

Uriversity of Notre Dame for under- | - R ;
graduate students majoring in pure | ! = . 4

|

science or engineering.
. . . Sylvania Electric Products’ Radio
Tube Division this spring celebrated | : B
the production of its billionth vacuum E
tube since 1924. The progress of the |
“one billionth and one” tube was traced |
through the company’s dealer chan- - -
nels to the ultimate consumer who | on RADIO Tv RADAR
was awarded twe trips to Bermuda. | H S

. . Technical Appliance Corp., Sher- | p rOd vuction II nes
burne, N. Y. manufacturer of Taco |
radio and TV antenna equipment, ® B
established a scholarship to provide t
cunes s e srew | flmerican Beauty
for a qualified graduate of Sherburne
Central School. | ELECTRIC SOLDERING IRONS
. . . Thomas Electronies, Inc., Passaic,
N. J., extended the guarantee covering |

it thode-ray tubes fr i th
from date of tube installation o a DURABLE

full year, effective from April 1, 1952.
. DEPENDABLE

. . . Allen B. Du Mont Laboratories’
Instrument Division announced that

its shipments of cathode-ray instru- ‘ 1
ments for the first four fisecal periods l E FF ’ C , E N T b
of 1952 were double those for the ‘ . . s

same periods in 1951. | Day after day — skhift after shift — flmerican Beauty

- Capitol Radio Engineering Insti- Electric Soldering Irons are at work on production
tute, Washington, D. C., celebrated its . : : .

i ; ’ 2 . 3 mers for
25th anniversary with the broadening lines t‘hr?ughout the nation. Faithful performer i
of its Group Training for Industry America’s safety — and enjoyment — for over
Program. A brochure describing the a century.
program has been prepared by the
institute. | 5 . .

¢ Soldering Irons prove to
. .. Astron Corp., East Newark, N. J., ' Let Hme"‘fan Beaub.' .EleCtnd ‘31 b.l.g f% .
is offering the services of its noise- | | YOU their durability — dependability — efficiency.
suppression laboratory and engineer-
ing staff to manufacturers concerned 123 For desaiiptive catalog pages write Dep!. 5-3

with specific noise-suppression prob-

lems of the Armed Services and AMERICAN ELECTRICAL HEATER CO.

electronic mdusil_'ye.nd— DETROIT 2, MICH.

JULY, 1952
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103 BIG PRIZES FOR

To be given in G.E.’s great B:S:B"

THREE BRAND-NEW

_RADIO & TV SE

BEALIR

G
. fumeobnIR Y R
o sclnu}i@ ﬁ’m‘f .\

S
L

o 2 i
B e ]

LOOK AT THESE BEAUTIFUL PRIZES YOU CAN WIN!

MEN’S CALENDAR WATCH, a hand- LADIES’ WRIST WATCH, a beautiful MATCHED GOLF IRONS, Wilson, FISHING KIT, 27 items in a double-
some Benrus with gold expansion Benrus hinged-cuff “Embrace. with long-lasting nylon Wilson tray cork-lined rackle box. Gep
band, plus gold wind-proof ciga-  able” with safety chain; also, chic  golf bag. Nos. 2, 5, 7, 9, and put-  glass casting rod, Green Hornet
rette lighter and matching gold  gold earrings and a stunning pen-  ter, Gene Sarazen Stroke-master level-wind reel, fish rule and
cuff links and tie bar. All fitted dant-and-brooch combination. model. Clubs, nationally distrib-  scale, Pflueger spoons and spin-
in z smart and distinctive case. Can be a wonderful gift from yox.  uted, can be filled in any time. ners, plugs, hooks and leaders.

RADIO-ELECTRONICS
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SERVICE DEALERS!

Promotion Contest topped by

92 DODGE TRUCKS!

*B.S.B.—Bigger Summer Business tells the story!
Increase your profits and walk off with a brand-
new Dodge panel truck! General Electric’s B. S. B.
Contest offers you this double bonus.

G-E SMASH PROMOTION PROGRAM 7
WILL HELP YOU wiN:

2 -

The contest’s loaded with 103 prizes! It's primed
with new sales-getting helps for you, as shown
at right. Contest starts now and ends August 15
—weceks that are summer radio-TV check-up
time for millions.

ERE A v

Yardstick of the contest will be how success-
fully you promote your own service business in
terms of planning, originality, and results. G.E.
will support you with special full-page tie-in ads
in national magazines read by 35,000,000.

First prize to each of the three top winners will
be a new ’52 Dodge panel truck, handsomely
lettered with your name and address.

R I

- // V24
%Alumm:zed TV Peture Tubes 1

“/,/f./ /.///./// //z__f/

100 other prizes—all big values, all mighty
attractive!

ENTER NOW—HERE’S HOW!

@ Phone, write, or see your G-E tube distributor
for (1} descriptive folder that gives all details about
the contest, (2) streamers, mailers, and other promotion
items to help you win!

From the folder you will learn exactly what the
contest covers, how to obtain and fill in your entry
blonk, how to make your promotion a success, what
records to keep, and what type report to send in
when the contest is over.

Five men of national prominence in the radio-TV
service industry will serve as judges. Their names and
positions are given in the contest folder. Act today!
Profits plus a costly prize are waiting for you!

GENERAL@ELECTRIC

161-1A3

JULY, 1952
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The Nationally Advertised

Bonded Electronic Technician
Program — with its cash-

protected Bond, its code of Business ethics,
and tremendous public appeal — builds

business and profits by creating customer
confidence in you . . .

Ezonbcb
Eldronic |
drechuician

Hlectronic B &
echnician B

o oy © v

Better look into it today.

This sales stimulating program
costs you nothing if you

can qualify.

*Ask your Raytheon Tube Distributor Excellence in leclionics
for complete information.

RIGHTY...FOR SOUND AND SIGHY
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FUTURE-—How new TV stations are expected to cover the nation.
PRESENT—Chart shovs extens of current coverage.

Cash in on this

Great Opportunity

. « - for good=-pay jobs in TV SERVICING

YES, thousands of opportunities are
going begging right now for good-pay
jobs in TV Servicing.

The lifting of the “*freeze™ on new television sta-
tions clears the way for the expansion of the
industry for 2,053 new stations, in 1,291 com-
munities in the United States, its territories and
possessions. There are only 108 stations tele-
casting now.

This is your golden opportunity to get all set
for a good job that can mean employment se-
curity and a bright future for years to come. It’s
a great opportunity that can lead you, as a
trained and experienced TV Serviceman. into
establishing a profitable business of your own.

Big shortage of TV Technicians
creates opportunities—NOW

Industry experts have estimated over 130,000
experienced TV technicians will be needed for
the installation, trouble-shooting and repairing
of television receivers in use by 1955. There are
fewer than 50,000 fully trained TV service tech-
nicians available today. What an opportunity
this creates for you!

Here are some of the good-pay jobs you can

choose—installation and trouble-shooting of
TV receivers in homes . . . bench technician in
radio-TV service shops . . . inspector, tester, re-
pairman, field serviceman for TV receiver man-
ufacturers, distributors and dealers . . . testing
and servicing with electronic instrument manu-
facturers and companies with military contracts
for electronic equipment . . . civilian serviceman
with U. S. Military Bases . . . your own TV
service shop-—and many more.

RCA Institutes home study course
trains you in your spare time

If you are associated with the radio-electronics
industry, with no experience in TV servicing,
the addition of the RCA Institutes Home Study
Course in TV Servicing to your present experi-
ence will quickly qualify you to step out and
grasp the good jobs now open in television.

The RCA Institutes course gives you a sound
knowledge of television fundamentals . . . in-
tensive practical instruction on the proper
maintenance and servicing of TV receiver cir-
cuits . . . teaches you the ‘‘short cuts" on TV
installation and trouble-shooting. Learn TV
servicing (based on actual experience of hun-
dreds of skilled technicians) from RCA engi-

* *
RCA Institutes conducts a resident school in New
York City offering day and evening courses in
Radio and TV Servicing, Radio Code and Radio
Operating. Radio Broadcasting, Advanced Tech- I
nology. Write for free catalog on resident courses. H A l l c 0 “ F u " " u' W ]
*, 0 *

7
o

RCA INSTITUTES, INC., Home Study Department RE-752
350 West Fourth Street, New York 14, N. Y.

Without obligation on my part, please send me copy

of booklet “RCA INSTITUTES Home Study Course
in TELEVISION SERVICING " (No salesman will call.)

neers and experienced instructors—pioneers and
leaders in radio, television and electronic de-
velopments.

RCA Institutes home study course
planned to your needs

You keep vour present job. In your spare time,
you study at home. You learn ““How-to-do-it"”
techniques with **How-it-works™" information in
easy-1o-study lessons prepared in ten units. Cost
of RCA Home Study Course in Television Servy-
icing has been cut to a minimum—as a service
to the industry. You pay for the course on a
“‘pay-as-you-learn™ unit lesson basis. You re-
ceive an RCA Institutes certificate upon com-
pletion of the course. The RCA Institutes Home
Study Course in Television Servicing is approved
by leading servicemen’s associations.

Don’t pass up this lifetime opportunity for
financial security and a bright future in TV.

SEND FOR FREE BOOKLET

Mail the coupon—today. Get complete information on
the RCA INSTITUTES Home Study Course in Tele-
vision Servicing. Booklet gives you a general outline of
the course by units. See how this practical home study
course trains you quickly, easily. Mail coupon in en-
velope or paste on postal card.

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y.
JULY, 1952

Name. -
iplease print)

Address.

City— Zone. State
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In the CES-Columbic design loborataries, Al Goldberg SRS 2
tokes some importont reodings with the EICD Madel 221 M

Vacuum Tibe Volimeter ond Model 555 M
Harry R Ashley looks on

timeter, as

o Xy

= ,
e A

RDS O¢Ff -
PRODU("ON QUALITY

el

HIGH stanp
TELEVISION -

s io)
L v

Mr. Al Goldberg, Assistant Chief Enginver of C8%-
Columbia, and Horry R Ashley, President of EICO,
mnipecting the wie of the EICO Model 221 Vacuum Tube
Voltmeter and Model MVP.1 M.gh Vghage Prgbe at the
Sweep Frequency Trcubleshoorng Poson on the CBS.
Columbio Televiion production lines

o el o

K >

KITS

WIRED INSTRUMENTS

For Laboratory Precision at Lowest Cost—
the Leaders Look to EICO !

F ; EI does CBS-Columbia, Inc.. another one of America’s leading
=l TV manufacturers, use EICO Test Instruments on both its
production lines and in its design laboratories?

!m like Emerson. Tele-King, Tele-Tone, Majestic,
(ﬁ"k‘ Y vous TV manufacturer coast to coast, CBS-Columbia'
knows that

Only EICO Test Equipment delivers
All 10 EICO nomical Features!

NEW
221K VIVM KIT $25.95
WIRED $49.95

HIGH
VOLTAGE
PROBE 36.95

NEW 365¢ mnnimeTer

&7 $24.95 WIRED $29.95 1. Laboratory Precision 7. Latest Engineering
0.000 ohmafvolt 2. Lowest Cost 8. Super-Simplified Assembly and
3. lLifetime Dependability Use Instructions
4. Speedy Operation 9. Laboratory-Styled Appearance
5. Rugged Construction 10. Exclusive EICO Make-Good
6. Quality Components Guarantee

Before You buy any higher-priced equipment,
look at the EICO line — in Wired and Kit form!
Each EICO product is jam-packed with unbe-
lievable value, Compare, see EICO instruments
today—in stock at your local jobber—and SAVE!
® Wrte NOW for FREE newest Catalog 7-C.

FOLLOW THE LEADERS
..+ INSIST ON EICO!

- 320K SIG
GEN. RIT $19.95. WIRED $29.93

NEW a2 sic. cen

Kit $23.95. WIRED $34.95

o 4|

NEW .25¢ 5 eusheuLL
SCOPE KIT $44.95. WIRED $79.95

L New 377K Sine & Square Wave
AUDIO GEN. KIT $31.95 WIRED $49.95

511K VOMm
KiT $14.93
WIRED

NEW s950x nc srinGE &
RC4 COMP. XIT $)9.95
WIRED 32995

TUBE TESTER KT $34 93
WIRED $49.95
NEW CRA LKk AuarTOR
for above $4.50

360K SWEEP GEN KIT -$34.95
WIRED $49.95

I}

E GEN. KfT $39.95
WIRED $39 95

Tl
L

I

e SR
e ™ NEW s3skmun LAE——
- emo sz :
E=d WIRED $14.90
t 1000 ohms/voh 145K SIG.
- TRACER KIT
H "” MNNK RES. 31998
NEW aloT sisren e = ” DECADE 80X KIT :,7.:5'3
-} $19.95 _
KN $25 93 WIRED $34.95
S0 e & ELECTRONIC INSTRUMENT CO..Ine.

©1931, Elecwonic Imtrumems Co. Ine.

Pricer 5% higher on West Coost, Due 10 umisable conditions. prices and specification ary swhiect 10 change without nohce. BROOKLYN 11,

84 WITHERS STREET, N. Y.

RADIO-ELECTRONICS
www.americanradiohistorv.com
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23 Million TV Sets by 1960

. . . unlimited vistas are opened for television . . .

N THE past we have been highly optimistic about the
future of the electronics industry—and sometimes we
have been criticized for it. It appears now that perhaps
we held our enthusiasm too firmly in check.

In a forecast made last month, Dr. W. R. G. Baker, vice
president of the General Electric Company and general
manager of its electronics division, declared that more
than 53,000,000 television receivers would be in operation
by 1960. This would constitute a 3009 rise over present-
day receivers, which now number around 18,000,000. This
is 5,000,000 more than the number of homes which may
reasonably be expected to have electricity by 1960. Dr.
Baker also indicated that there will be a very substantial
increase in the number of television sets in clubs, bars,
and many other non-home locations.

What did Dr. Baker have in mind when he said that
5,000,000 more sets would be used than the number of
houses wired for electricity ? Obviously either a significant
percentage of homes will have more than one television
receiver (this closely parallels the present vogue of mui-
tiple radio sets in the home) or, there would be battery-
operated television sets, now practically unknown.

The latter, in view of the terrific strides made by elec-
tronics recently, now looms as a certainty. The reason, of
course, lies in the transistor—electronics’ latest wonder
child. To us it seems certain that by 1960 there will be
millions of such battery television sets, and most of them
will be portables for home and outdoor use. This again
would parallel the vogue of portable radio sets, which has
been on the upgrade during the past few years. It is cer-
tain, also, that these receivers will parallel the engineering
of some of our present radios, which can be either uscd
as straight portables with batteries, or can be plugged
into any handy electric outlet.

Indeed, if we add the portable television sets to the sta-
tionary ones, we will find that by 1960, Dr. Baker’s 53,-
000,000-television-receivers forecast may well be exceeded.

Add to this dizzying pyramid of television receivers,
color television, which will be here long before 1960, and
it will be found that many more millions of television
receivers will have to be added to the grand total.

From the present outlook, it would appear that when
color television sets are finally placed upon the market,
they will be operated by compatible means. That is, pres-
ent-day receivers will be able to receive color telecasts
in black and white just as they do now, while color tele-
vision sets will, of course, have full color. This inevitably
means that many homes, public places, hotels, etc., will
have a multiplicity of sets, the old ones receiving in black
and white, the new ones—installed in another location in
the building or in another room—in full color.

It remains to be seen what the impact of color tele-
vision will mean to the public, but from the meager expe-
rience that we have had with color television so far, it
seems reasonably certain that once color television re-
ceivers are made, the manufacture of black and white sets
will lag far behind color sets. Indeed, it would appear that
within 25 years, the black and white television receiver
will be on a par with the crystal set today!

One of the largest television outlets in the future prob-

JULY. 1952

-~ By HUGO GERNSBACK

ably will be our larger hotels. Just as most first-class
hotels today have radios in every room, so they will have
television in every room, if they wish to be up-to-date and
give their guests every facility that Americans demand.
While television sets are costly, by 1960 they will be as
much a hotel necessity as the proverbial bath tub, and no
up-to-date hotel will wish to be without them. How many
millions of television sets will be installed in hotels be-
tween now and 1960 is anyone’s guess. One thing is cer-
tain, the quantity will be enormous.

The small and medium size hotels will probably furnish
regulation TV receivers to their guests on a rental basis
at so much a day, as is the present custom. The big hotels
however, of 300 rooms and up, even today find it a nuisance
to send up sets from their store rooms-—the wear and tear
is too great and the manpower requirements often impos-
sible. Then there is the inevitable antenna problem- -
always a difficult one in large congested cities.

The future large-hotel television receiver will probably
be compact, the size dependent upon the screen dimension.
The main component will be a television tube, power sup-
ply and speaker with a switch for the different channels.
A central point will feed the amplified TV impulses to each
room. This system also eliminates the antenna nuisance.
Such hotel television receivers will be reasonable in price,
vet they will bring in as good a picture as a complex
regulation set.

At the present time, practically all hotels charge a fee
for television receivers in hotel rooms. It is quite possible
that by 1960 most hotel-room television sets will be coin-
operated. We already today have such receivers in many
hotel and motels. You feed the set either quarters or dimes
and thus have its use for a certain length of time. Most
guests do not object to this; the coin-operated television
sets also will pay their way, making the installation at-
tractive to the hotel management.

In the future the hotel television set also may help
advertise the facilities of the hotel. Many of our big hotels
have night clubs and public dining rooms, all of which
can be televised throughout the hotel, thus at a given time
guests can see what is going on in the public rooms of the
hotel. To be sure when it comes to night clubs located in
hotels—which feature high-priced entertainers—the hotel
may not wish to televize such shows free, but they may
give you a short “peek” once in a while, just as the motion
pictures do in advertising their coming attractions. This
usually has been good business for the motion picture in-
terests and will probably prove itself to hotels as well.

While we are on the subject of electronics, Dr. Baker
also predicted that one of the major increases in the use
of electronics would be the elimination of electric meter
reading as done at present—by humans. Household elec-
tric meters will be read electronically in the future, ac-
cording to Dr. Baker, and while such applications will be
costly, they are feasible, because industry must cut costs
and servicing.

In our November, 1951, issue, we predicted that by 1960
the electronics industry would reach a turnover of $10,-
000,000,000. It now appears that our prediction will prob-
ably be found far too conservative.
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THE FUTURE

The ''Father of Radio"
sees transistors
and tubes inseparable

active partners

By LEE de FOREST

F IN the year 1912 some editor had

requested of me an article on the

“Future of the Electronic Tube,” I

probably would have felt quite as
incompetent and short-sighted a proph-
et of the developments of that, my
most outstanding invention, the grid
amplifier and oscillator tube, as I feel
today as Mr. Gernsback requests from
me an outlook over the future of the
transistor, that possible successor of the
grid tube.

In 1912 1 had already accrued the
benefit of six years experimentation
with the electron tube, whereas today
I have had little experience with these
delightful little transistor midgets re-
cently handed to me, ready made, by the
Bell Laboratories.

The transistor is as yet far too
young a baby for even its most in-
timate engineering parents, under the
astute guidance of Dr. William Shock-
ley, to predict with absolute certainty
its future possibilities, the degree or
scope of its acceptance by the engineer-
ing and manufacturing professions, its
unquestionable advantages, and its in-
herent limitations.

When Admiral Ellery Stone, presi-
dent of the All America Cables and
Radio Corporation, recently informed
me that his ever-progressive company
was now estimating a proposed trans-
Atlantic coaxial relay cable, similar to
that which the A. T. & T. Co. recently
laid between Key West and Havana, I
remarked that of course his engineers
would use transistors in place of the
22-year-life triode tubes now in the
Havana cable for two important con-
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Dr. de Forest’s granddaughter, flanked by the inventor (right), and Admiral Ellery
W. Stone, unveils the bust presented to Yale University by The de Forest Pioneers.

siderations: first, the great saving in
electric current which the 30 or 40
cable-enclosed amplifier groups would
demand (transistors vs. tubes); and
second, that the life of the transistors
would be eternal—the relays would
never need replacement. To my amaze-
ment, Admiral Stone replied that as yet
no one knows what is the useful life of
the transistor!

Later conversations with Dr. Shock-
ley and other Bell Laboratories engi-
neers confirmed this uncertainty as to
the life endurance of the transistor, con-
tact or junction types. The device is
yet too young to afford positive knowl-
edge regarding its useful life. Although
one would naturally feel justified in
assuming it to be eternal, it is actually
“indefinite” today, for the reason that
the transistor crystal is a synthetic
compound, made up, in molten state, of
germanium plus one or several other
elements as impurities (gallium, ar-
senic, and others). It is conceivable, al-
though apparently highly improbable,
that a gradual dissemination or diffu-
sion of the injected impurities which
might in time occur would act to alter
materially the initial amplifying char-
acteristics of the presently preferred
junction type of the transistor.

It must be recognized that transistor
development is today in a state of flux,
being carried on independently in each
of a substantial number of independent
laboratories: Bell, RCA, Sylvania,
Westinghouse, Hazeltine, and others,
all operating under licenses from the
Bell Laboratories’ parent patents. The
sum of all the knowledge and manufac-
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turing know-how that is certain to re-
sult from all this intensive investiga-
tion ultimately may make appear quite
rudimentary all that is known today
regarding this amazing little triode,
the transistor. For, after all, the tran-
sistor, like its predecessor, the audion
tube, is a #riode. The two instrumen-
talities have this in common: both are
triodes, three-electrode devices, and
both amplify electronically—one using
free electrons in vacwo or in gas, the
other using electrons bound (not very
tightly) to solid metal, where they can
yet hop, skip, and slide about, like
bunker marbles, from hole to hole.

Obviously the prime basic advantage
possessed by the transistor over the
audion tube is its smallness. In bulk
the transistor is less than one quarter
that of the smallest sub-subminiature
tube. Twenty of them could be packed
within the envelope of a normal-sized
miniature tube. This fact alone proves
its great advantage in every case where
amplifier space is an important item.
Unquestionably the transistor will soon
replace vacuum tubes in all hearing-aid
devices, in all proximity fuses, in self-
guiding missiles. Its indestructibility
under terrific shock and impact indi-
cates the absolute certainty of its em-
ployment in possible future warfare.

Already the Western Electric Com-
pany is turning out a thousand contact-
type transistors per day, all of which
are at present for the U. S. Govern-
ment. The cost is estimated—so I am
informed—at more than $10.00 each, a
figure which soon should be greatly re-
duced.

RADIO-ELECTRONICS
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In all types of ecalculating machines,
regardless of its noise factor or any
other shortcomings inherent in today’s
transistor (which are certain to be
reduced or eliminated by the research
now devoted to the problems) there are
great advantages to be derived by its
use, as against the shortcomings of the
electron tube.

Where operations are enormously in-
volved, communications by elaborate
permutations and combinations of an
on-off, yes-no, dot-dash, or 0-1 sym-
bolism, the “flip-flop” circuits employ-
ing transistors offer the ideal in sim-
plification. I have in mind especially
that great matrvel in electronic cal-
culating and computing machines, the
IBM selective-sequence electronic cal-
culator, which now occupies three sides
of a gigantie hall on Madison Avenue,
New York City, and comprises among
its labyrinthian circuits and relays
6,000 electron tubes, occupying a tube
rack some 150 square feet in size. Bar-
ring the space required in the rear
for the essential conductors, this tube
area could now be reduced to one-fif-
tieth of the present required board area,
with corresponding reduction in cathode
heating requirements.

A tremendously useful field for the
transistor of the future will include
every type of calculating machine,
where compactness and durability of
electron-operated components are de-
sirable or essential features.

Certain limitations on reduction of
space requirements are imposed upon
the designer of such apparatus in the
future by the unavoidable space re-
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quirements of the electromagnets and
the necessary cabling requirements. But
in the realm of calculating machines the
advantages of the transistor over the
heretofore employed electron tubes are
obvious.

In the field of radio and television re-
ceivers, it is yet too early to speak with
authority as to just how far the sub-
stitution of the solid-bound electron for
the vacuum-free electron can be ad-
vantageously carried out. Unquestion-
ably there will be such radical substitu-
tions in many types of radio and tele-
vision receiver and amplifier circuits.
The day is coming when, by virtue of
the small volume of the transistor units
in miniature printed circuits, the dimen-
sions of present television chassis will
appear gigantic by comparison. The
match-case radio receiver and the
pocket-size television chassis will make
possible radical price reductions.

The recent banquet in New York, honor-
ing Dr. Lee de Forest for his invention of
the three-element electron tube, was given
by The de Forest Pioneers, a group of past
and present associates of the noted in-
ventor. In reporting the event in "The
Radio Month" last month's
Raopro-Etectronics, sponsorship was inad-
vertently attributed to The Radio Pioneers,
another organization whose members have
contributed notably to the development
of modern electronics.

column of
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Cutaway view of junc-
tion-type transistor
cartridge, showing the
relationship between
the base, emitter, and
collector electrodes.

~
SINGLE-CRYSTAL
GERMANIUM BAR

We will still demand loudspeakers
rather than head-telephone sets, and
will demand kinescopes of ever enlarg-
ing dimensions—at least until the fu-
ture “projector lens” popularizes the
roll-down, roll-up, wide-angle viewing
screen in the home.

Would God that the cultural improve-
ments in television programs were as
certain as are the engineering improve-
ments hereinabove visioned!

After all is said of the transistor and
its wide horizons of utility, it will be
found that for certain purposes and
employments the audion tube will con-
tinue to maintain its present indispen-
sability; and unquestionably the tetrode
and pentode tube will continue to per-
form circuital functions not so readily
achieved by any type of triode, vacuous
or solid-state. Especially will such con-
siderations dictate circuiting designs
where factors of larger voltage and
grid-control are dominant.

As yet we know very little regarding
the power limitations of the solid-mat-
ter type of amplifier, having in mind
also its frequency limits, defined to-
day by the inverse capacitance limita-
tions inherent to the transistor type of
detector and amplifier.

Certain it is, however, that this new
type of triode amplifier, typified by the
transistor and its kin (already dis-
covered and soon to multiply) in today’s
new solid-state physies, is destined
greatly to alter our heretofore-held
concepts of the practical application of
electronics to the multifarious projects
to be faced by the engineer.

—end—
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Methods of quieting squeal from horizontal flyback
in the text.

transformer are described in detail

By FRED SHUNAMAN

LETTER from Leo W. Maki,
printed in our March issue,
has aroused more comment

than any communication in
several years. He complained about
“the worst form of TVI” which to him
was ‘“the nerve-racking, insanity-
producing whistle heard in all TV
sets.” This 15,750-cycle note, he said,
is heard by about half the TV viewers
under 30, and is a reason why many
people will not buy a set.

The letter was not taken too seri-
ously by the RADPIO-ELECTRONICS edi-
torial staff (most of whom are over 30)
and some members even wondered if the
writer might not be a crank. He him-
self admitted: “Magazines, books, and
other sources that cover TV, blithely
ignore it.” One of the staff remembered,
however, that his wife could always
tell whether the TV set was on or not—
even with brightness and volume con-
trols turned all the way down. She said
it was because of a whistle the receiver
emitted. The letter was printed without
comment and with no idea that that it
would get more answers than any let-
ter which has appeared in the com-
munications section in recent years.

The first response—from a Washing-
ton, D. C. technician—took the matter
rather lightly. The Washington man
stated in part: “Many of my customers
are under 30 years of age and I have
never had complaints of this nature. . ..
If Mr. Maki is troubled with headaches
1 would suggest that he check the hori-
zontal frequency and turn the volume
of the TV set to normal room level.”

Service technician David C. Graves
of Barnesville, Ohio, was more familiar
with the situation. He reported: “We
had a 17-inch table model on which the
complaint was a very loud audio whis-
tle. 1 could not hear it, and thought
perhaps the customer might be fooling
me. The noise is the 15,750-cycle hori-
zontal sweep frequency, and is due to
mechanical vibration either of the
chassis or the horizontal output trans-
former core. Since that first complaint,
I have experienced the same circum-
stance several times, and have always
been able to eliminate the sound by
simply tightening nuts and screws till
the vibrating part is damped down.
Elimination is easy enough, but in my
case 1 have to use somebody else’s
ears!”
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FLYBACK
SQUEAL

But there are TV repair technicians
under 30 vears—plenty of them. Have
they all been immunized to the near-
ultrasonie sound? Service technician
John W. Carey of Hopkinton, Mass.,
writes: “I must heartily endorse Mr.
Maki’s complaint. . . . Being a “dog”
myself, the only thing 1 can suggest is
a 7-inch electrostatic set. At a manu-
facturer’s school I asked one of the
instructors what to do about the trou-
ble. The answer was a laugh and the
advice to find a set the customer couldn’t
hear.” Mr. Carey would like to see the
problem solved “if only for comfort on
the service bench.”

What can be done about it

And a solution exists—in more than
one form. Elmer Cummings of Oakland,
Calif., referred us to our vwn maga-
zine. The answers, he says, are in the
August and November, 1951, issues.
The August item, a Sentinel service
note, states that a steady or intermit-
tent squeal in models 419, 420, or 423
may be caused by mechanical vibration
in the horizontal output transformer.
To eliminate it, pour Glyptal or similar
cement between the U-shaped channel

RADIO-ELECTRONICS
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brackets and the iron core (point A in|
the figure). Then, with a pair of pliers,
squeeze the channel brackets until they
touch both sides of the core, being care-
ful not to damage the coil. If the coil
is loose on the core, push wedges B to-
wards the coil’s center, using additional
wedges if necessary. If the noise doesn’t
stop, tighten the screws C, apply Glyp-
tal to the cardboard sleeving D so it
is glued to the core, tighten nuts on E,
and make sure all leads are dressed
away from the transformer, being
especially careful with the lead going
to the fuse.

A similar suggestion is made in the
Television Clinic, November, 1951. Matt
Mandl suggests curing “transformer
sizg” by boiling the transformer in
sealing compound. On direct inquiry,
Mr. Mandl confirmed that large num-
bers of young people hear the squeal,
and that in one of his classes at Temple
University, “most of the students”
heard it.r “Some youngsters,” he said, |
‘““actually have a rise in the reception
of higher frequencies. In such instances
the 15,750-cycle squeal would sound ab-
normally loud. Evidently Mr. Maki has
a ‘resonant hump’ around that fre-
quency. This is unfortunate and it!
would almost seem that television is|
not for him.” Mandl goes on to suggest |
“proper drive adjustment and a well-
designed 'horizontal output transformer
and yoke” as a means of minimizing the
squeal.

J. W. Richards, Lakeland Television,
Warsaw, Ind., refers to Stewart-
Warner service notes: “Careful inspec-
tion of the flyback transformer for
loose turns or leads, coating it with a
compound such as Insulex, and proper
lead dress around the width and linear-
ity coils will aid materially in correct-
ing this fault.”

One or two correspondents appear to
believe that the sound comes from the
speaker, and suggest low-pass audio
filters. These would not help—the sound
comes directly from the transformer,
not through the speaker. Those whose
hearing goes up past 15,750 cycles hear
the whistle at the same level regardless
of the volume control setting. And the
audio system of the average TV is a
fairly efficient filter for frequencies
above (and considerably below) 15,000.

The 15,750-cycle audio squeal un-
doubtedly does annoy some listeners to |
the point of going without television.
It probably mars reception for many
listeners who may feel (as Mr. Maki
reports children commonly do) that it
is an unavoidable part of the program.
Any work done to kill this whistle is
certainly worth while. And there may
be another dividend. It is quite possible
that transients set up by vibrating
parts in the field of the horizontal sweep
coils may be a factor in producing the
oscillations which interfere with nearby
broadcast receivers. Measures taken to
remedy the high-audio squeal may help |
reduce or eliminate the r.f. hash which
infuriates the surviving radio listeners!

—end—
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21-MC HAMS AND TVI

TVI from 21-mc stations appears in sound
i.f. Realigning set removes the trouble

RICHARD 1. BALDWIN, WI1IKE*

OMETHING new has been added—
amateur radio occupancy of the
21.0 to 21.45-mc band. As a serv-
ice technician, make a mental
note of this; it will undoubtedly cause
TV set owners to call on you for advice
and assistance. Amateur operation on

| these frequencies will create some inter-

ference problems. Two things must be
kept in mind. First, such interference
is not the fault of the amateurs’ trans-
mitters. Second, in most cases you can
readily eliminate such interference hy
i.f. realignment.

So that there’ll be a better under-
standing of the situation, let’s briefly
review 21 mec history. In the latter days
of the war the United States proposed
that a new band for amateurs be estab-
lished in the vicinity of 21 me. As a
result of the Atlantic City conference
in 1947, the band 21.0 to 21.45 mc was
earmarked for amateurs. However, it
was not until May of this year that they
were permitted to use that band.

Meanwhile, the manufacturers of TV
receivers decided to use the frequencies
21.25-21.9 mc as the frequency range of
the i.f. sound channel. When this pro-
posal was announced by the Radio Man-
ufacturers Association, the American
Radio Relay League protested and
pointed out that amateurs were sched-
uled to occupy a band of frequencies in
that region. Nevertheless, RMA adopted
that i.f. sound channel in 1946.

Realizing that eventually there would
be trouble, the League secured per-
mission from FCC to conduct special
tests on 21 me, to determine just what
interference would result from amateur
transmissions on that frequency and
what could be done about curing or
preventing it. A special station was set
up outside New York City and obser-

| vations and tests were made for several

months. These tests, conducted by the
national organization of amateur radio
operators, are going to make it easy for
you to overcome interference to TV sets
with 21-me. i.f.’s resulting from ama-
teur transmissions on the 21-me. band.

This type of interference either re-

| duces or entirely wipes out the TV

sound. Depending on whether the TV
set is intercarrier or not and on
the nature of the interfering signal,
there may be miscellaneous effects on
the picture. This interference will be
more severe on TV sets whose sound

* Assistant Secretary, ARRL
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Efficient stations like this can cause
interference on sets with 21-mc if.’s.

AMATEUR BAND
210 21,25 2145 219
v N
IF SOUND CHAN IF SOUND CHAN

INTERFERENCE NOINTERFERENCE

TVI is unavoidable when sets’ i.f.’s are
in range covered by black bar. Realign-
ing i.f.’s to 21.9-mc will cure trouble.

i.f’s are in the vicinity of 21.25 me. It
can be eliminated or largely reduced by
moving the i.f. up as far as possible in
the direction of 21.9 me. Certainly you
should make an effort to move the i.f.
up above 21.45 me, which is the upper
edge of the amateur band.

Newer TV sets are coming out with
i.f’s in the vicinity of 40 me, and 21-me
amateur transmissions will probably
cause little difficulty. But there are still
a good many of the older models around.
In most cases realigning the if.s to
bring the sound channel at least above
21.5 mc will do the trick, but don’t over-
look the possibility of traps in the an-
tenna lead-in, or a high-pass filter.

We repeat again that this 21 me i.f.
pickup interference resulting from ama-
teur transmissions on the 21 mc band is
definitely not the fault of the amateurs,
and the amateur can do nothing to
improve the situation at the transmitter
end. It results from an unfortunate
choice of intermediate frequencies by
the TV manufacturers, but it’s the sort
of thing you can easily cure. In other
words, here’s a good way for you to
improve your customers’ TV set and
your reputation as a skilled technician.

—end—
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CAN YOU DIAGNOSE THESE

By JOHN B. LEDBETTER*

HILE the picture tube screen

is one of the most reliable

test instruments for diagnos-

ing and tracing receiver
troubles, it is not infallible. Here are
a few effects which can easily be mis-
interpreted. How many ean you diag-
nose correctly at first glance?

Inerease in vertical and horizontal
size; loss of brightness (PhotoA). This
trouble could be hard to find. The symp-
toms indicate a loss of high voltage,
which ordinarily suggests a defective
high-voltage rectifier or horizontal out-
put tube, a leaky high-voltage terminal
or filter capacitor, or similar trouble in
the h.v. supply. In this ease the trouble
was caused by a poor connection under
the rubber hood at the second-anode
contact of the picture tube. The resul-
tant are caused the drop in high voltage.

Vertical keystoning (Photo B.) Caused
by a short circuit in one of the vertical-
deflection coils. A similar short in the
opposite half of the vertical windings
would cause keystoning in the opposite
direction. Although this trouble is not
rare, it can result in wasted time if you
attempt to repair or trace the short.
(Most shorts occur deep within the
windings.) Yoke replacement is the
only remedy.

Similar troubles may occur in the
horizontal deflection coils. In this case,
keystoning would appear at either the
top or bottom, depending on which half
of the coil is affected. Yoke replacement
is necessary here, too.

Vertical black lines at left of screen
(Photo C). In most cases you would de-
scribe this trouble as Barkhausen os-
cillation or incorrect adjustment of hori-
zontal drive. It was actually caused by
an arc at the solder connection to the
plate cap of the 1B3-GT. The arc evi-
dently generated frequencies which ap-
proximate those usually developed by
Barkhausen oscillation. Be sure to
check all such points for poor solder
connections, loose or corroded mechani-
cal connections (plate caps and high-
voltage fuse connectors), sharp bends,

*Engineer, WKRC-TV

and protruding solder edges, when the
usual checks for Barkhausen oscillation
and horizontal drive misadjustment do
not locate the trouble.

Vertical foldover (Photo D and Photo
E). This trouble is not unusual, but a
knowledge of its various sources can
save a lot of time in checking the verti-
cal sweep circuits. The “curtain-raising”
effect (Photo D) is probably the most
common. This is usually caused by a
leaky grid-bypass capacitor in the ver-
tical oscillator circuit, a leaky coupling
capacitor in the vertical output stage,
or a changed value in the vertical os-
cillator cathode circuit. These corre-
spond to C304, C312, and R304 in Fig.
1. (This is part of the vertical sweep
circuit in current G-E receivers).

Coniplete vertical foldover (Photo E)
is caused by leakage across one of the
integrating capacitors (C37 in Fig. 2).
This eircuit is used in the G-E 810 and
in other receivers. When this is re-
placed, be sure to check the series re-
sistors, and replace the other integrat-
ing ecapacitors at the same time. Use
600-volt units for replacement.

“Pie-crust” oscillation (Photo F). Or-
dinarily caused by an open or defective
capacitor in the horizontal oscillator
grid circuit. In receivers which use an
r.f. or kick-back high-voltage power
supply, this can be caused by stray or

direct coupling between the power sup-
ply and the kinescope leads. (In the
Motorola VT-71 and similar receivers,
direct contact between the power-supply
shield can and the metal shield around
the picture tube neck will cause ‘pie-
crust” oscillation. This can happen if
the insulating sheet between the two is
left off or moved.) A similar effect can
result if the ground return of the pic-
ture-tube grid circuit is not making
good contact with the chassis.
Horizontal retrace (Photo G). This
trouble shows up in many receivers
converted to larger-screen picture tubes,
In most cases, it is due to the use of
too large a capacitor across the hori-
zontal output winding, or failure to
change the horizontal output trans-
former when picture tubes having dif-
ferent deflection angles are used. (The
retrace in either case is too slow.) If
the receiver has not been modified or
converted. a simple circuit like Fig. 3
will usually correct the trouble. (This
circuit, suggested by G-E, supplies nor-
mal B plus voltage to the picture tube
accelerator grid during the horizontal
scanning period, but applies a negative
blanking pulse during the retrace.) Re-
move the capacitor from one side of the
horizontal deflection coil. (This is
shown as 47 wuf in Fig 3 but may be
a different value in other circuits.) Re-
place this capacitor with a piece of 72-
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Fig. 1—DPartial schematic of vertical sweep circuits in recent G-E receivers.
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TV TROUBLES?

ohm coaxial about 12 or 14 inches long
(the length will depend on the size of
the capacitor removed; some experiment
may be required.) Disconnect the lead
to pin 10 of the picture tube and tape
it out of the way. Then connect the co-
axial as shown. Do not ground the co-
axial shield. Tape the coaxial to the
neck of the picture tube as its length
requires.

Striations or wvertical ripple (Photo
H). Would you diagnose this as “ring-
ing” or oscillation, or trouble in the
damper circuit? Actually, this trouble
is due to cross-talk from the horizontal
sweep circuit into the vertical deflection
coils. One source is the capacitor which
shunts one half of the horizontal de-
flection winding. This capacitor is used
to eliminate cross-talk by balancing
each half of the horizontal winding to
ground. If the capacitor is leaky, open,

CLIPPER #~ B.2K—w 172 VERT MULTIVIB
1.6K - 05 01
9 ﬂ T i 9
7
0t T5K
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Fig. 2—Vertical-sync integrator circuit.
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Fig. 3—Horizontal retrace elimination.
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Fig. 4—G-E 805 voltage-doubler circuit.
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or has changed value, the balance is
upset and the horizontal pulses cause
amplitude modulation of the vertieal
deflection coils. If replacing this capaci-
tor does not correct the trouble, the de-
flection yoke is probably defective.

Photo I and Photo J. These effects
are unusual and apparently indicate
horizontal foldover or damper troubles.
Actually, both are eaused by open filter
capacitors in the low-voltage power sup-
ply. These troubles occurred in a G-E
805 (see Fig. 4), but could also hap-
pen in similar receivers. In Photo I,
filter capacitor C373 (Fig. 4) is open.
This reduces the 265 volts which sup-
plies the horizontal output and damper
tubes and causes the extreme foldover at
the left. In Photo J, the alternate dark
and light vertical bars (left to center
of raster) and the large white area at
the right are caused when filter capaci-
tor C374 in Fig. 4 is open. This drops
the 150-volt line to such an extent that
the horizontal a.f.c. tube is inoperative.
The. horizontal hold control also will
not function properly.

Many other odd and misleading ef-
fects will be found in various receivers.
Study the effect, but take nothing for
granied! Even simple defects can be
misleading. (Photos and schematies in
this article first appeared in G-E’s serv-
ice publication Techni-Talk. Their
permission to use them in this article
is gratefully acknowledged.)

—end—
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SERVICE

CLINIC

Conducted By

MATTHEW MANDL*

N INCREASING number of
querles are being received re-
garding retrace elimination.
The circuit itself is simple, but

several precautions must be taken to
minimize loss of fine detail or brilliancy.
Such a circuit should not be used to
correct for circuit faults or poor recep-
tion. If retrace lines are annoying,
there may be trouble in the brilliancy
control circuit or in the picture signal
amplification. Except in extreme fringe
areas, retrace lines should not show if
the contrast and brilliancy controls have
been properly adjusted. Poor alignment
and tracking, a misadjusted ion trap,
or a deficient antenna system all can
contribute to insufficient blanking or
improper bias in the picture tube. Thus,
retrace lines are visible on most chan-
nels.

If the set is working properly you
may see occasional retrace lines during
camera changes or station breaks. If
this is troublesome, or if weak fringe-
area reception is to be improved, the
retrace-elimination circuit can be
added.

The circuit can consist of a single
coupling capacitor from the secondary
of the vertical output transformer to
the picture tube. The R-C network
shown in Fig. 1 is preferable because
of its better blanking waveshape. This
type circuit is used in many Raytheon
receivers. Since the output of this cir-
cuit is a shunt capacitor combination
(0.1 uf in series with .02 uf), it will
diminish high-frequency signal detail
if applied to a circuit carrying the com-
posite video information. If the last
video amplifier feeds the grid of the
picture tube, the eliminator circuit
should be put in the cathode. If the
video amplifier is connected to the
cathode, the elimination circuit can be
applied to the grid. Use the eliminator
in the circuit containing the brilliancy
control.

Other precautions may be necessary.
Refer to Fig. 2, where a typical video
output system is shown. If the retrace
elimination circuit were applied to the
cathode, the 0.5-uf bypass would shunt
the retrace elimination pulse.

*Author Mandl's Television Servicing

~ Television

To prevent this, the 0.5-uf cathode
bypass capacitor must be removed. This
will not affect performance, because its
duties will be largely taken over by the
two series capacitors in the output of
the eliminator. Since a positive pulse is
needed, the terminals marked “x” in
Fig. 1 should be reversed if the system
doesn’t eliminate retrace. It can be
tested by advancing brilliancy and de-
creasing the contrast-control setting.
At extreme settings retrace lines may
be faintly visible. For any setting less
than full brilliance, retrace lines will
be eliminated. Fig. 3 shows the screen
of a receiver (Admiral 30A1) which, in
spite of high brillianey and poor signal
(to the point of sync instability) still
has perfect retrace elimination with
this eircuit.

Retrace elimination circuits are used
in many late-model receivers. In the
General Electric 20C150 series, a spe-
cial vertical blanking amplifier is used
as shown in Fig. 4 to assure adequate
retrace blanking at all times.

Flyback transformer burnout

Q. I have recently converted a Trav-
ler model 12L50A to use a 16RP} pic-
ture tube. The manufacturer uses the
same horizontal output transforner and
yoke in both 12- and 16-inch models. The
only changes I made were to substitute
a 6CDG for the 6BQG, replace the width
coil, and make the necessary changes
for the 6CDG circuit. The receiver
worked for several hours, after which
the horizontal output coil burned out.
It had overheated to the point where
the insulating wax melted, but the fuse
did not blow. I could find no defective
components which might cause this.
R. O. B., Rochester 9, N. Y.

A. The probable cause of this was an
over-age and weakened secondary wind-
ing. The additional sweep voltage de-
veloped by your 6CD6 was probably
sufficient to cause breakdown. Use a
replacement transformer designed for
16-inch tubes and, for best results, a
matching yoke.

Line reflections

Q. This is a fringe area and I have
installed an antenna on a mearby hill
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1,000 feet from the receiver. Originally
300-ohm ribbon line was usea, but be-
cause of breakage caused by wind con-
ditions, I installed an open wire line.

Since then ghost reception seems to
prevail. A stub section seems to reduce
this effect, but the picture still isn’t as
clear as it was. What causes this?
P. R., Morgantown, W. Va.

A. The open wire line you used was
evidently a 400-ohm impedance type
which does not match the receiver. This
causes line reflections which now blur
your picture. With a very long run and
severe mismatch, distinctly separate
pictures are produced by the direct and
reflected waves. This simulates ghost
reception.

Try moving the stub along the line
until the best picture is secured, or
leave the stub in one place and vary
its length until the best value is ob-
tained. Start with a long stub and keep
cutting off small sections. Shorted sec-
tions of ribbon line will work well.

For low losses slotted 300-ohm ribbon
line can be used instead of the 400-ohm
open wire line.

CRT socket defects

Q. On «a Westinghouse 636T17 7re-
ceiver the picture (and raster) are
intermittent. On occasion the raster
would rewain but the picture would
disappear., During this time arcing oc-
curs in the 1X2-A tube and at the
ground strap for the cathode-ray tube.
I've cleaned the strap and replaced the
1X2-A without results. By tapping the
base of the tube I can snap the picture
back for a short time. Could this trou-
ble be a defective picture tube? G. K. S.,
Couneil Bluffs, Iowa.

A. From your deseription it would
seem that you have a defective cathode-
ray tube socket. This would explain why
normal operation can be restored by
tapping the base or socket of the pic-
ture tube. An intermittent connection
could open the cathode circuit and cut
off emission. This would also remove
the load from the high-voltage power
supply and cause the arcing you de-
scribe. Without load the high voltage
increases and usually causes corona and
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Fig. 2—Absence of retrace lines indi-
cates efficient vertical blanking svstem.

1/2 6SN7-GT
VERT BLANKING AMPL

PARALLEL 654 VERT OUTPUT AMPLIFIERS

I'ig. 4—Circuit of a blanking amplifier.

Fig. 5—Line caused by poor linearity.

arcing. This would also c