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AUTOMATIC-FOCUS

l
Gompletely ! Provides-
Eliminates- o AUTOMATIC FOCUSING
AT ALL TIMES

@ FOCUSING COIL @ FINE OVERALL FOCUS

| @ REPLACES ALL 17 GLASS
RECTANGULARS WHETHER
ELECTROSTATIC OR
ELECTROMAGNETIC

@ FOCUSING CONTROLS

e MECHANICAL FOCUSING
DEVICES

17—

‘ u M " N Available soon in other sizes

FOR COMPLETE TECHNICAL INFORMATION — WRITE:

TUBE DIVISION — ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N.J.
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| TRAINED THESE MEH

eviel Engineer, Polico Radio
“Soon after finishing
ad  the N R. I course,
worked for servicing

Police Radio Installacions, 5. W
OINWIDDIE, Jacksonville, 11}

Dvet 343 Month Spare Time
‘When | enrolled, had
70 idea it would be so

asy to learn. Have

yuipped my shop out
f spare time earnings. A
L am clearing about $40 to $60 &
month. Full credit 10 N.R.1" —
V. D. KNIGHT, Denison, Texas,

314 Week In $pers Tims
' *Before finishing your
course, I earned a3

much as $10 8 week in

Radio serviciag, at

e in_my spare

ume I recommend N.R.1. w ev-
ryone who shows interest in Ra.
dw "8.J. PETRUFP.\hnmn Fla.

Gats First Job Through R,
£ g

Shop Bpecinkes in Telovitiar

“Have mw own shop.

* Am authorized serv-
iceran o §

ﬂhll‘l]‘lm and dc

ng "or 7 dealers

431 hs(natlpd £33 mbmld ar

0 uhln re{mauov in Televi-

ron. {ILLER, Maumee, O
R Cratuats Dout o1 Saimy

“Aar Statien ‘
4 <30 astransmittz 5
eperito- Have mo—y

dubled salar:
<dres <tmin(m Radic
Fuxure soks brght, N. R. 1. has
seer comstant help o me.”— Ao
ACRR, New Cum-erland, Pa

Yeaus of Smeers with Shop
1 operce my own
g | thop ans have ove:
500 cusamers. My

profits a~erage abou.

e $250 a2 ronth. Have
-mh.emol suzcessiml experience
anci 1 st 1 praie N.F I training.”
1. L ATDERSON, Atlanta,

; ReTas hed [dnulﬁ\( Bebve
¥ poud of my w2 f
plnnnp] canrot sy | W W)

obtained for me by P rosghsor the N R.

your Graduate Serv: coume. Regret 1 did-'t

ice Dept. .. ta it earsago when bl

Chiel Enzmeer of Pullce Radio Jesed seeymr!d. anlnav>

Station WQOX." NOR- 3 spure time shop!_ FRANK §.
TJZKER, Hi ton Vilage, Va.

TON, Hamilton, Omo

YOU BWLD this modern Radio

above) 3% part

of my Serviaing Course. Build tiis cmplete,

distant stations. N.R.I. gives you AL ta Radio

powertul Radio Receiver that briag- n Teal and \ ) |
parts speaker, tubes, chasss, warsforme-, = “

sockets, loop antenna, EVERYTFIX5 32 u need. §
You use material to get practics] Radiz experi

ence. Make EXTRA money fixing reghbors’ Ra- I

dJios in spare time while training

YOU MEASURE current, voltsge (# C DC =d RF),
resistance and impedance in circult: sitn E=ctronic
Multitester {above right) you buikl as past of my
Servicing or Communications Course.

YOU BUILD this Transmitter (sigat). ®a
part of my Communications Cours», | SEN D
YOU parts to build this low-pomer tros-
casting transmitter. You learn how b pu' s
station “on the air,” perlorm procedur:s ces
manded of Broadcast Station Jpemtors,

make many practical tests.

YOU BUILD this Wavemeter (below) in my Com-
munlcations Course with parts I .ad you. Use it
1o determine frequency of operztist ‘amd make
other tests on transmitter curren=s.

many interesting experiments.

ou condut
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I. EXTRA MOKEY
IN SPARE TIME

Many students make $5, $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 | 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-
ston sets or beccming boss of your own Radio-Television sales
and service shop or getting a good job in a Broadcasting Station.
Today there are over 90,000,000 home and auto Radios. 3100
Broadcasting Stations 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 tiink of tie opportunities in Television! In 1950 over
5,000,000 Television scts were sold. By 1954 authorities estimate
25,000,000 Television scts 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 hright future in America’s
fast-growing industry. Be a Radio-Television Technician. Mail
coupon for Lesson and Book—FREE.

!

| Will Train You at Home ™

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

Keep your job while training at home. Hun-
dreds I've trained are successful REDIO-
TELEVISION TECHNICIANS. Mo= had
no previous experience; many no mor thas
grammar school education. Learn Ladio-
Television principles from illustrated les-
sons. Get PRACTICAL EXPERIENCE
build valuable Electronic Multitest.r fo-
conducting tests; also practice servicirg Ra-
dios or operating Transmitters—exper menz
with circuits common to Radio and Tslevis-
ion. At left is just part of the equipmeat m-
students build with many kits of parts I fur-
nish. All equipment is yours to keep. slan;
students make $5, $10 a week extra fixing
neighbors’ Radios in spare time.

Please write plainly.)

Name

o

2 o/

-5

Mail Coupaon For 2 300ks FFEE

Act Now! Send for my "REE DE)_BLE
OFFER. Coupon entitles you to ac-ial les-
son or Servicing; shows Fow vou l-am Ra-
cio-Television at home. You'll alsc receive
ry 64-page book, "How tn Be a S.czess in
Radio-Television.” You'll read what my
graduates are doing, earniig; see pactos of
equiprient you practice w th at home. Send
coupon in envelope or paste on postal.
J. E. SMITH, Pres.,
Dept. IGF, National
Badio Institute, Wash-
ington 9. D. C,

Our 36th year.

Good for Bolts- FREE

Mr, 3. E. SMITH, President, Depc.. 1GF.
National Radio Institute, Washirgtor 9, D. C.

Mail me Sample Lesson and 64-page Bok atout How te Win
Suecess in Radie-Television. Both FREE. (No _slesnan will zall.

Age.

Address
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(& S [ Check if Veteran

City. . Zove. —
Approved Under G. L. Bill
L---n------------------'- -

_ State




tncorporating
SHORT WAVE CRAFT® TELEVISION NEWS®
A - RADIO & TELEVISION
*Trademark registered U. S. Patent Ofice
— ELECTRONICS :
-
— EELENR NICS

formerly RADIO-CRAFT

MEMBER
AUDIT BUREAU OF CIRCULATIONS

Hugo Gernsback, Editor-in-Chiaf
M. Harvey Gernsback, Editorial Director

Fred Shunaman, Managing Editor
Robert F, Scott, W2PWG, Tachnical Editor /A.ngwe Pascale, Production Manager
I. Queen, Editorial Associate Wm. Lyon Mclaughlin, Tech. illustration Director

Lee Robinson, General Manager G. Aliquo, Circulation Manager
John J. Lamsen, Sales Manager Robert Fallath, Promotion Manager

CONTENTS JULY, 1951

Editorial {Page 21)

Service Bombshe' ... ... ... .. ... .. .. .. .. By Hugo Gernsback 21
Broadcasting and Communicotions (Pages 22-24)

Telecar Speeds Telegrams (Cover Feature) . .by Fred Shunaman 22
Servicing—Test instruments (Poges 25-32)

Signal Genera*ar Powered by Buzzer. .. ... .. by Jahn A. Dewar 25
BC-453 as a Service Aid. ... . ... ..., by Joseph Zelle 26
The Customer = ALWAYS Right.... ........ by Eric Wahleen 27
TV Tube Substitutions. .. ... ... .. .. .. ... by Edward J. Locke 28
TV Field Strengtn Meter is Helpful . ....... .. by H. O. Maxwell 31
Money in TV Servicirg. .. ... .. .. ... . .. by Oliver Horning 32

Television (Poges 33-38)
Replacing Turers for Higher Gain and Interference
Rejection. . ... .. by Matt Mandl 33
......... Conducted by Robert F. Scott 35

Television Service Clini

TV DX Predictions. ....ooooi oo 36
Vi Beam for Dx....ooo i by L. A. Duck 36
TV Trouble Lexicon..................... by John B. Ledbetter 37

Audio (Poges 39-46)
Audio Feedback Design, Part IX... by George Fletcher Coaper 39

Electronics and Music, Part X . ... . ... by Richard H. Dorf 42
Rico Amplifier Operatien................ by Jacinto Sugrafies 45
Universal Hi-Fi Preamplifier................ by M. G. O'Leary 46

Electronics (Pages 48-65)

Radar Tracks Shooting Stars. . ..by Professar A, C. B. Lovell and
J. G. Davies 48

How an Electreric Brain Works, Part X..by Edmund C. Berkeley 56
Construction (Pages 66-69)

Five-Tube Superhet Fits Pocket ........c..co.... by W. D. Penn b6
Departments
Radio Moaonth. .. ... 10 Questian Box..... . 79
Radio Business..... 14 Miscellany ... .... 82
New Devices...... 70 With the Technician 86
New Patents...... 72 Technotes ........ 88
Rodio Electronic Peaple ........... 90
Circuits ........ 74 Cammunication ... 92
Try This One...... 76 Baok Reviews...... 93
ON THE COVER: Western Union Telecar in typical residential
area, with pioneer Telecar operator Wallace
Woodward at the wheel. Note microphone on
steering column. Recorder cover was removed
for photography, would normally be in place.|
Kodochrome by Avery Slack
suly, 1951 RADIO-ELECTRONICS Yol. XX, No. 10

Published monthly by Radcraft Publications, Inc. Publication Office, Erie Ave., F to G Streets,
Philadelphia 32, Pa.

EXECUTIVE, EDITORIAL and ADVERTISING OFFICES: 25 West Broadway, New York 7, N. Y. Telephone
REctor 2-8630. Hugo Gernsback. President; M. Harvey Gernshack. Vice-President: G. Aliquo, Secretary.
SUBSCRIPTIONS: Address Correshondence to Radlo-Electronics, Nuhscription Dept., Erie Avenue, F to G Sts.,
Philadelphia 32, Pa., or 25 West Broadway., New York 7, N. Y. When ordering a change please furnish an address
atencil impression from & recent wrabper. Allow one month for ehange of address.

SUBSCRIPTION RATES: In U. 8. and Canada, in U. S, possessions. Mexico, South and Central American countries,
$3.50 for one year, $6.00 for two years; $8.00 for three years; single copies 30c. All nther foreign countries $4.50
& year, $8.00 for two years; $11.00 for three years. Entered as second class matter Septemb_er 27, 1948 at the post
office at Philadelphia, Pa., under the Act of March 3, 1879. Printed In U. 8. A. Copbyright 1951 by Raderaft Publica-
tions, Inc. Text and illustrations must not be rebroduced without permission of con)’rlvzht owners. A
BRANCH ADVERTISING OFFICES: Chicago: 520 N. Michigan Ave, Telephone SUperior 7-1795. Los 5n¢eles.
Rslph W, Harker, 1127 Wilshire Blvd,, Tel. MA 6-1271. San Francisco: Ralph W. Harker, 582 Market St.. Tel.
GArfleld 1-2481. FOREIGN AGENTS: Great Britain: Atlas Publishing and Distrihuting Co., Ltd., Londen E.C.4,
Austratia: McGill's Agency, Melbourne. France: Brentano’s, Iaris 2e. Holland: Trilectron, Heemstede. Greece:
International Book & News Agency, Athens. So. Africa: Central News Agency, Ltd., Johannesburg: Capetown; Durban,
Natal. Universal Book Agency, Johanneshurg. M®ldle East: Steimatzky Middle East Agency, Jerusalem, India: Broadway
News Centre, Dadar, Bombav #14. K. L. Kannappa Mudaliar, Madras 2. Pakistan: Paradise Bools'stall. Karachi 3.
POSTMASTER: If undelivesable send form 3578 to: RADIO-ELECTRONICS, 25 West Broadway, New York 7, N. Y.

New 3 Edition
SPRAGUE

TV CAPACITOR
REPLACEMENT MANUAL

Here—just off press—is the
new Sprague Manual that tells
youina jiffy just what capacitor
to use on practically any tele-
vision replacement job. In-
cludes complete electrolytic
capacitor replacement data on
964 TV receivers—saves you
time, paves the way to better
work on practically every job!

GET YOURS...TODAY!

Ask your Sprague distributor for
o FREE copy of this new Monual
M-4T 3. Or, write your name on

the otlached coupan ond en-
close 10¢ b cover handling ond
mailing and wa will rush

Mail to:

SPRAGUE PRODUCTS COMPANY

81 Marshall Street, North Adams, Mass.
Enclosed is 10 cents for your M473 TV Manval.

Name

Street

City Zone::

State
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Let NATIONAL SCHOOLS, of Los Angeles, a practical
Technical Resident Trade School for almost 50 years,
train you for today’s unlimited opportunities.

GOOD JOBS AWAIT THE TRAINED
RADIO TECHNICIAN

You are needed in the great modern Radio, Television and
Electronics indusiry! Trained technicians are in constant
and growing demand at excellent pay—in Broadcasting.
Communications, Television, Radar, Research Laboratories,
Home Ruadio Service, etc. National Schools Master Shop
Method Home Study Course, with newly added lessons and
equipment, can train you in your spare time, right in your
own home, for these exciting opportunities. Our method
has been proved by the remarkable success of National
Schools-trained men all over the world.

You Learn by Building Equipment with
Standard Radio Parts We Send You

Your National Schools Course includes not only basic
theory, but practical training as well—you learn by doing.
We send you complete standard equipment of professional
quality for building various experimental and test units.
You advance step by step until you are able to build the
modern superheterodyne receiver shown above, which is
yours to keep and enjoy. You per-
form more than 100 experiments—
build many types of circuits, signal
generator, low power radio trans-
mitter, audio oscillator. and other
units. The Free Books shown above
tell you more about it—send for
them today !

NEW PROFESSIONAL MULTITESTER
INCLUDED

This versatile testing instrument is
portable and complete with test
leads. Simple to operate, accurate
and dependable. You will be able to
quickly locate trouble and adjust the
most delicate circuits. You can use
the Multitester at home or on service
calls. It is designed to measure AC
and DC volts, current resistance and
decibels. You will be proud to own
and use this valuable professional

JulLy,

1951

WE BRING »
NATIONAL 7
scHOOLS To You! | %

Lessons and
Instruction Material Are Up-to date, Practical, Interesting

National Schools Master Shop Method Home Training gives
you basic and advanced instruction in all phases of Radio,
Television and Electronics. Each lesson is made easy to
understand by numerous illustrations and diagrams. All
instruction material has been developed and tested in our
own shops and laboratories, under the supervision of our
own engineers and instructors. A free sample lesson is
yours upon request—use the coupon below.

TELEVISION TRAINING A complete series of up-to-

the-minute Television lessons is an integral part of your
course, covering

all phases of Tele-
vision repairing,
servicing and con-
struction.

Here are just a few of the interest-
ing facts you learn with the
FREE SAMPLE LESSON

How the R-F transformer handles
the signal.

How radio receivers operate.

How the antenna circuit is con-

%tructed. VETERANS
. Converting signal currents into 1
sound. HURRY !

ACT NOW!
G.l. BILL

. How the tuning circuit functions.
. The Radio ‘““bands.”

oo » © N

expires July 25

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA  EST. 1905

MAll OPPORTUNITY COPON FOR QUICK CT[ON

National Schools, Dept. 7-RE
4000 South Figueroa Street
Los Angeles 37, California

Mail me FREE the book ‘“Your Future in Radio-Tele-

vision” and the sample lesson of your course. I under-
stand no salesman will call on me.

{Mail in envelope or
paste on penny postcard.)

NAME AGE
ADDRESS
CITY. ZONE__STATE

[0 Check here if veteran of World War I

- - ———— i
oG cas s cnocwscmaanmer,
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The machine at the left is saving “Ah!” It's
the new electrical vocal system developed at
Bell Laboratories. Top sketch shows human
vocal system also saying “Ah!” The electrical
model is sketched below it. Energy source at
bottom of “tract” can emit a buzz sound. like
vocal cord tone, or the hiss sound of a whisper.

No one else speaks exactly like
vou. Each of us uses different tones

to say the same words. To study and
measure how we make speech,
aconstic seientists of Bell Telephone
Laboratories built a model of the
vocal system.

Electric waves copy those of the
vocal cords, electric elements sim-

BELL TELEPHONE LABORATORIES

Exploring and inventing, devising and perfecting, for continued improvements and
economies in telephone service.

ulate the vocal tract, and, by adjust-
ments, vowels and consonants are
produced at pitches imitating a
man’s or woman’s voice.

Using this electrical system, tele-
phone scientists will be able the
better to measure the properties of
people’s voices. Knowing more
about speech they can find better

and cheaper ways to transmit it.

Thisisanotherstepin the research
at Bell Telephone Laboratories
which pioneered the exact knowl-
edge of speech. Past work in the
field is important in today’s fine
telephone service. A still deeper
understanding of speech is essential
in planning for tomorrow.

RADIO-ELECTRONICS for
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