LATEST II;:
TELEVISION

- o sznwcmc
] |
.s AUDIO

HUGO GERNSBACK, Editcr

ﬁd;;ﬂ‘ﬂ—--?#‘

e i.

NOV

# 1950

= At -
| 30¢

NEW TOOL FOR NUCI.EAR STUDY—SEE ELECTRONICS SECTION L i l':. |

3 { = o B R WWW americanradiohistorvy com = —_ . - 4 ‘ i


www.americanradiohistory.com

|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
|
|
|
1
|
|
|
L

*Trade Mark

5
L]
W

No Need To W;;)rry About Moisture
When You Use The MALLORY PLASCAP*

r—--——-—----“————-1

MALLORY
FP CAPACITORS

W hen you select Mallory FP Capacitors,
you can be sure of their performance even
in circuits where heat is a problem. Fvery
Mallory FP Capacitor will operate con-
tinuonsly at 85° C. In addition, Mallory
F)* Capacitors are famous Yo—their long
shelf-life ... you can depend on them
when you need them. Buy the one line
that services both AM and TV sets. They
are an outstanding example of Mallory
Precision Quality at standard prices.

See your Mallory Distributor right away!

P. R. MALLORY & CO., Inc.,

[ Ty  r  * r v L

The Mallory Plascap plastic tubular capacitor exceeds R.M.A.

requirements for humidity and immersion tests . . .

even for

meltal-cased capacitors. 1t’s the plastic tubular that’s years ahead
of the rest of the field.

No oil leakage, no unsoldered leads, no messy wax coating, no
insulation problems! Check these four exclusive features which
make your service jobs surer and easier:

TRISEAL CONSTRUCTION. Sealed three ways . . . with
moisture-free Mallotrol, tough outer plastic shell, exclu-
sive Mallocene!

FASTITE LEADS. Permanently fastened . . . sealed with
Mallocene . . . unaffected by soldering-iron heat!

DISTORTION-FREE WINDING. No flattened cartridges due
to molding pressures . . . no failures due 10 “shorts’!

TRU-CENTER CARTRIDGES. Cariridges centered every time
.. uniform insulation guaranteed at all points!

You don’t have to handle the Mallory Plascap with kid-gloves . ..
it is built to “take i1”"! See your Mallory Distributor, now. Remem-
ber, you pay no more for Matlory Precision Quality!

IHDIAMN A

INDIANMAPOLIS O,
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YOU PRACTICE RADIO

SERVICING

#5 You build the modern Radio
. shown below as part of my
Servicing Course. I send vou
speaker, tubes, chassis, trans-
former, loop antenna, every-
thing you see pictured and
EVERYTHING you need to
_.~build this modern Radio Re-

ceiver. Use it to make

YOU BUILD THIS TESTER

with parts I
send in my Ser-
vicing Course.
Soon helps you fix
neighbors’  Radios
and EARN EXTRA
MONEY in your spare

[ 6_«_0]!‘ time.
&

A
. g 1
in my Communications e
GCourse. Use it to determine fre-

?
i ag
quency of operation, make other tests, =

<
.ﬁa'\YOVU;BUILD THIS SIGNAL
. bk 45 GENERATOR

in my Servicing Course.
It provides amplitude-
modulated signals for
many interesting tests
and experiments.

| TRAINED THESE MEN AT HOME

“While learning,
made §5 to $10 a
week In spare

YOU BUILD THIS
WAVEMETER

“4 years ago, a
bookkeeper on u
hand-to-mouth sal-

time. Now have b ary.am now a Ra-
b o a profitable spare [ dioc Engineer ABC
time shop." — network.”"—N

= B ARNOLD, Pén: WARD, Ridge
- tiac, Michigan, - field Park, N. J

“‘Aftergraduating,
worked for servic-
ing shop. Now
Chsef Engineer of
three Police Radio
Stathons.” 8, W.
DINWIDDIE,
Jacksonville, Il

““Mave my own
shop. Am authors
lied serviceman
for 5 manufactur-
ers and do servie-
ing for 7 deaters.”
=P, MILLER,
Maufite, Ohio.

A TESTED WAY TO BETTER
PAY...MAIL COUPON NOW

NOYEMBER,

1950

many tests, get ﬁ !
practical ex- L3 1

perience,

1\ YOU PRETICE RADIO

COMMUNICATIONS

T send yofl all the parts to build
Transmitter shown below as
part of my new
*Communications
Course. Conduct
actual procedure of
Broadcast: Opera-
tors, practice in-
teresting experi-
ments, learn how
to actually put
a transmitter
on the air,

Do you want good pay, a bright future, and
security? Want your own profitable shop?
Get into fast growing, prosperous RADIO-
TELEVISION! Radio alone is bigger than
ever. 81 million home and aute Ragios. 2,700
Broadeasting Stations, expanding Aviation
and Police Radio, Micro-Wave Relay, Two-
Way Radio are making opportunities for
Servicing and Communications Technicians
and FCC-Licensed Operators.

Television is TODAY'S Good Job Maker
in 1949, almost 3,000,000 TV sets sold. By
1954, 20,000,000 TV sets estimated. 100 TV
Stations now operating. Authorities predict
1,000 TV Stations. This means more jobs,
good pay for qualified men. :

Many Soon Make $10 A Week Extra in Spare Time

Keep your job while training. Hundreds of
successful RADIO-TELEVISION TECHNI-
CIANS I trained had no previous experience,

I MR. 1 E. SMITH, President, Dept. omx,
National Radio Institute, Washington 9, D. C.

Mail me FREE Lesson and 64-page book.
: (Nosalesman will call. Please write plainly.)

§ ADDRESS.....

: CITY....... e
[J Check if Veteran

www americanradiohistorv com

Good for Botty- FREE

-ZONE..

Approved for Training Under G, I. Bill A ‘

| Will Train You at Home
with MANY KITS of Radio Parts I Send

some only a grammar school education. Learn
Radio-Television principles from illustrated
lessons. Get PRACTICAL EXPERIENCE—
build valuable multitester—experiment with
circuits common to Radio and Television.
Keep all equipment. Many students make $5,
$10 a week extra fixing neighbors’ Radios in
spare time. SPECIAL BOOKLETS start
teaching you the day you enroll.

Send Now for I Books FREE— Mai! Coupon

Send now for my FREE DOUBLE OFFER.
You get actual Servicing lesson to show how
you learn at home. Also my 64-page book,
“How to Be a Success in Radio-Television.”
Read what my graduates are doing, earning;
see equipment you practice with at home.
Send coupon in envelope or paste on postal.
J. E. SMITH, President, Dept. OM X, National
Radio Institute, Washington 9, D. C. OUR
37TH YEAR,

' The ABCs of '
CERVICING
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= ELECTRONICS
formerly RADIO-CRAFT

MEmMBER
AUDIT BUREAY OF CIRCULATIONS

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

Fred Shunoman. Monoging Editor . wueen, tanw. .ui Associate
Robert F. Scott, W2PWG, Technical Editor An jie roscase, Praduction Manager
munired Wentel, Associate Editor wm. Lyon Mclaugnlin, Tech. liusirotion Dirsctor

Lee Robinson, General Manager
John J, Lamson, Sales Manager

CONTENTS

G. Aliauo, Circulation Monager
Rooert Folloth, Promotiun Manager

NOVEMBER, 1950

Editerial (Page 21)

To The Technical G. I ......oovuennn.... by Huga Gernsback 21
Audio (Pages 22-29)
Fomilior Circuits Aid Human Hearing . .. .by Engene J. Thompson 22
Some New Uses for Crystals............... by A. V. J. Martin 24
Audio Feedback Design, Part Il. ... by Gaorge Fletcher Cooper 25
Electronics and Music, Part V. .,.......... by Richard H. Dorf 28
An Eye for Music......................... by Oliver Hornung 29
Television {Pages 30-39)
Getting Rid of TVI for Improved Video. ... .. by Robert F. Scott 30
Television Service Clinic...Conducted by Walter H. Buchsbaum 32
Radio Set and Service Review [RCA "Million Proof')..... ... . 34
Telavision DX Reports...............ccoooeiuiinrenn . 37
How to Soup Up TV Recaivers for Better Fringe Reception
by Lester 5. Pearlman 38
Electronics (Pages 40.47}
New Tool for Nuclear Study (Cover Story)
by Warren F. Goodall, Jr. 40
Radio-Electronics in the Home Contest...................... 42
How an Electric Brain Works, Part |
by Edmund C. Berkeley and Robert A. Jensen 44
Brain Waves Contral Anesthesia..............ccvevusvnnenns.. 47
Servicing—Test Instruments (Pages 48-58)
A Portable Test Unit for all Loudspeakers...by Samuel P. West 48
Stethoscope Probe for Signal Tracing. .by Rufus P. Turner, K6AI 49
Some Hum Servicing Problems..... ... .., .. by Robert M. Field 50
Fundamentals of Radio Servicing, Part XXI—
g S e by John T. Frye 52
First Aid for the Radio...................... by Harry Leeper 58
Amateur {Page 66)
Power Supply for the BC.224A Receiver...... by Joseph Zelle b6
Construction {Pages 70.72)
Hi-Fi AM Tuner and Amplifier, Part I...,..... by V. R. Drenner 70
Modulation Check at Receiver. . .......... by Ernest J, Schultz 71
Departments
The Radio Month 10 Question Box ....... 86
Radio Business .. 16 Miscellany . ......... 94
New Deavices 68 Foreign News ... 98
Radio-Electronic Technotes ... ......, 100
Circuits ,......... 77 Communications 103
Try This Cne...... 80 People ............. 104
New Patents 83 Book Reviews . ..., .. 107

ON THE COVER: Warren Goodell adjusts the absorber changer
used in Columbia's high-spesd nautron study.
Intercom in the red box communicates with the
control position.

Kodachrome by Avery Slack.

RADIO-ELECTRONICS, November 1950, Veolume XXII. No. 2. I'ublished monthly. Publication Office: Erle Ate.,
F 10 ¢ Streets, Philadelptus 32, 1’a. Enlered a8 second class matter Septeniber 27, 1948, at the pust ofMce &
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USE PHOTOFACT

the world’s best Radio-TV
service data—it pays for
itself every working day

Try PHOTOFACT!

we'll send you

any Photofact Folder
listed in the Photofaci
Cumulative Index

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

NOW—learn for yourself—at our expense—
how PHOTOFACT makes your Radio and TV
work quicker, easier, more profitable! Examine
an actual pHOTOFACT Folder. Use it. You'll
learn first-hand why over 35,000 successful
service technicians use PHOTOFACT daily. You'll
learn that no other service gives you PHOTO-
FACT’S completeness, accuracy, uniformity, and
lowest cost. PHOTOFACT is the only radio and
TV service data prepared from laboratory
analysis of the actual equipment. Know the
facts—get your FREE Folder now. Examine,
use, compare—learn why no modern service
shop can afford to be without PHoTOPACT!

PAY AS YOU EARN! A;k]
your distribular about 1his amaz-|
ing plon. Only $18.39 puti the |
whitire profil-boosting Photofact
librory in your shep now!

FREE Folder offer is limited 1o

icians only. Attach coupen Be-
v to yair létterhead and mentien your

jobber's name. IF you have ne |

send coupen e your jobber. Expe

ond others may ebrain the Photofoc! Folder

by remifing amauni shown below

HOWARD W. SAMS & CO., INC.
2201 E, 4é6th St., Indianapolis 5, Ind.

[J Send FREE Photofact Cumulative Index
[J Send Full Easy-Pay Details

| am a Service Technicion:
[J Send FREE Folder for set model........

| am an Experimenter: Enclosed $........
[J Send Folder for set model. ... .......
TV-51.00. Record Changer or Comm, Recoiver-75¢. AM /TM-50¢

[\ [T 50 08000000605000000060000003040
Address..o.vieiierarcnsacesasecsannns

CityieererioansnessZone., State..oen.

[ s s i e e e s s e e s
§ s s S e e S e ey e T g G v g
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Master ALl Phases

GOOD PAY
and Unlimited Opportunities
in JOBS LIKE THESE:

Business of Your Own

Radio Manufacturine. Sales, Service

Broadcasting, Telecasting

Television Manufacturing, Sales, Serv-
ice

Laboratories: Installation, Maintenance

of Electronie Equipment,

Electrolysis. Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Cam-
panies; Qil Well and Drilling Com-
panies; Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs
in many reiated fields

YOU CONDUCT MANY
EXPERIMENTS LIKE THESE!

Checking action of condensers
Experiments with AF and RF amplifiers
Experunents with resonance
Producing beat frequencles
Calibrating oscillators
Experiments with diode, grid-bias. grid-
leak and infinite IInpedance detectors
Praclical experlence in receiver trouole
shooting
Application of visual tester In check-
ing parts and circuits
Experiments with audio oscillators
Advanced trouble-shooting
. and many, inany others

Complete Training by Practical
Resident Trade School, Est. 1905

The same highly trained faculty. in-
struction materials and methods used
here in our large, modern resident
school, are adapted to your training
in your own home. Shop Method Home
Training has been proved by hundreds
of successful graduates.

Both Resident and Home Study
Courses Offered

YOU NATIONAL SCHOOLS ,
LEARN BY LOS ANGELES 37, CALIF. « EST. 1905 i
DOING FIND OUT NOW ... MAIL COUPO

You receive
special labora-
tory experi-
ment lessons
to show you
how to build
| with your own
hands various

Get Complete Training. You Receive and Keep All Tubes,
Equipment, Parts and Lessons. No Extra Charges.

National Schools, Dept. RE-11
4000 South Figueroa Street
Los Angeles 37, California

Send me your FREE book '‘Your Future in Radio’ and
the sample lesson of your course. I understand no sales-
man will call on me.

You will find all lessons easy to under-
stand because they are illustrated
throughout with clear diagrams and
step-by-step examples that you work
out yourself. Every piece of the eqiup-
ment and complete lesson material we
send you is yours to keep and enjoy.
including the multitester, experimental
equipment, all parts of the Superhetero-
dyne, tube manual, radio dictionary,
and complete, modern Television texts.
All parts are standard equipment.

Shop Method Home Training . ..

Earn While You Learn

With our practical resident Shop
Method Home Training, you study in
your spare time. You receive Spare
Time Work Lessons, which show you
how to earn while you learn. Service
neighbors’ radios and TV receivers, ap-
pliances, etc., for extra money and ex-
perience. Many National students pay
all or part of their training with spare
time earnings!

DON’'T DELAY! The rRadio-Television
Industry needs trained men NOW!
For quick action,

APPROVED mail coupon
FOR today and we’ll
VETERANS!

rush you full in-
formation.

Check coupon below

NEW, ILLUSTRATED
OPPORTUNITY

BOOK AND SAMPLE
LESSON SHOW YOU

HOW WE TRAIN
YOU ... SEND FOR
THEm TODAY! NO
COST. NO
OBLIGATION.

TO
Mail in envelope

or paste on
penny postal.

AGE

experimental INAMES

units such as ADDRESS

those shown at N
left, and how CITY.. .. e

to conduct
many tests.

www americanradiohistorv com
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Ile one millionth Teletron recently rolled off the
production line. It was all in the day’s work for
Du Mont’s vast Allwood plant geared to over a million
TV picture tubes a year. Yet that tube established a
unique record, because it represented the one mil-
lionth BIG TUBE. No other manufacturer has made
that many BIG TUBES.

Ever since 1939 when Du Mont introduced the first
commercial television set with its 14” Teletron,
Du Mont has pioneered BIG TV TUBES. While others
were offering 7" and 10” tubes, Du Mont was satis-
fied with nothing less than 12”. Even as early as 1939,
Du Mont made 20” Teletrons. Since then the public
and industry have followed the Du Mont lead, but
Du Mont remains in the lead with still Jarger tubes
climaxed by the 30” Teletron available shortly.

Obviously, in BIG TUBES the BIG NAME is
DU MONT.

.big

&
the blg name is

tubes

Poad? R i Sl s oo

Literature on request

ALLEN B. DUMO

TUBE DIVISION

www americanradiohistorv com
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NT LABORATORIES, INC.

CLIFTON, N. J.
RADIO-ELECTRONICS for
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You Can’t Service "By Ear” Any More
|>" +¥

i

-You Must Know.-Hd_w and

CREI Technical Training Qualifies You for “Tough” Jobs—at Better Pay—in

TELEVISION & FM SERVICING!

Jcrewdriver mechanics could get by in the old days of radio
+ but no longer. TV’s complicated circuits call for skilled
men-—capable of using modern test equipment. Anyone in the
field—if he is to stay in business——needs to know how a TV
set works. why it works. and how to make it work better. Hit-
and-miss metheds are not only ineflicient; they are unsuccess-
ful and unprofitable,

As one manufacturer’s service manager says, “If you are a
TV man who can repair a set only by slow and plodding work

watch out. Pretty soon a youngster will come along with
training and skill. He’ll do a given job in one-quarter the
time. He'll be paid twice as much per hour as you get—but
the customer will still get oft at hali-price.”

With the TV industry geared to turn out 6.000.000 sets this
vear the opportunities for profitable servicing work are practi-
cally unlimited. With pariial—er complete-—mobilization of
the electronics industry a definite possibility, a qualified serv-

THE THREE BASIC CREI COURSES:

* PRACTICAL RADIO ENGINEERING

Fundamental course in all phases of radio-electronics

* PRACYICAL TELEVISION ENGINEERING
Specialized troining for professional radiomen

* TELEVISION AND FMm SERVICING
Streomlined course for men in “top-third"” of field

ALSO AVAILABLE IN RESIDENCE SCHOOL COURSES

CAPITOL RADIO
ENGINEERING INSTITUTE

NAME AGE___
An Accredited Technical Institute Founded in 1927
ADDRESS
Dept. 1411B, 16th Street & Park Road, N. W,
Washington 10, D. C. SEND FOR CITY - ZONE...STATE

Branch Office:
San Francisco (2) 760 Market S¢.

NOVEMBER, 1950

FREE BOOKLET
GEONRERRRBRARRENNEPA R A~ 7 - N R0 TAM00URRRNUNERSNERRRRRDENEARY

iceman will be in line for one of two things: Increased and
profitable work as a ecivilian. either in his own shop or in
essential industry; or militarv service, where technical elec-
tronics ability i~ immediatelv rewarded with supervisory jobs
at extra pay. So, in or out of the armed services. you'll be
better off wilth good technical training.

That's why more and more service men are using CREI's
practical home-siudy course in TV-FM servicing. Designed by
top-notch teachers. taught by practical TV instructors, re-
viewed and checked by qualified experts, kept up-to-date
through direct contact with mannfactnrers, dealers, and sery
ice specialists, the CREI course equips vou with the right
“tnols” to earn more money.

Start your preparation while there is still 1ime! The nexi
few months can be all-importani—don’t put it off. Tt cesis you
only a few minutes’ time to get the facis. Mail the coupon
below for complete details.

/

CAPITOL RADIO ENGINEERING INSTITUTE

Dept. 14118, 146th & Park Rd., N. W. Washington 10, D. €.
Gentlemen: Send me complete details of the TV and FM
Servicing home study course. Also send brochure that explains
the CREI self-improvement program and gives complete
details and outline of course. 1 am attaching a brief resume
of my experience, education and present position.

(i TY, FM & ADYANCED AM SERVICING
Check | — pRACTICAL TELEVISION ENGINEERING
the Field | (] PRACTICAL RADIO ENGINEERING
Greatest | 1 AERONAUTICAL RADIO ENGINEERING
Interest | (1 BROADCAST RADIO ENGINEERING {AM, FM, T¥)
[ RADIO-ELECTRONICS IN INDUSTRY

IF RESIDENCE SCHOOL PREFERRED. CHECK HERE

www americanradiohistorv com
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Your sales with the NEW

IANCE BOOSTER

like Tenna-RoMr will

Actual size-—6Y4"x37," 55

g ctunl gize
¥ x5 7h x5

New Avtomatic Tenng

-Rolor—Model
set the Pointer —

RIR —just

hannejs |
one yeqr Uses specigl "Zip" Sl
feofure, 4—conducfor cable for fast insfcllah'on. { §
Advertised i, all major Ty areas, i
_ et iH
Just set it—oand forg
New Deluxe
-Rotor

Model HIR Tenno

for
RADIO-ELECTRONICS fo

- iohistorv com
ricanradio
www ame
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NOW. . . GET EVERYTHING YOU
NEED TO LEARN AND MASTER

QTELEVISION

RADIO-ELECTRONICS

AT HOME!

Use REAL commercial-type equip-
ment to get practical experience

Your future deserves and needs every advan-
tage you can give it! That's why you owe it
to yourself to find out about one of the most
COMPLETE, practical and effective ways now
! available to prepare AT HOME for America’s
* SR billion dollar opportunity fieid of TELE-

iy » = VISION-RADIO-ELECTRONICS. See how you

6 *N may get and keep the same type of basic
! - J training equipment uslecti, in one of the na-
R —— . tion‘s finest training laboratories . how
kABOVE: BU{LdIC'Eg you may get real STARTING HELP toward a
ceR @ re_c:ll TVN good job or your own business in Television-
::.mmerou:? | fre- Radio-Electronics. Mail the coupon today for

[O-Trg OTAMate] GRAKL, complete facts — including 89 ways to earn

completing regular P . e
Iroinimgiat 3 ight celd)- money in this thrilling, newer field.

R F s I tional cost.
-F oigna D.T.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY
Generator In addition to easy-to-read lessons, you get the use of HOME MOVIES
— an outstanding training advantage — plus 16 big shipments of
Electronic parts. Perform lover 300 fascinating experiments for
practical experience. Build an
keep real commercial-type test Get BOTH of these
equipment shown at left. information pﬂCkEd

MODERN LABORATORIES publicaﬁons FREE!

If you prefer, get all your prepara-

tion in our new Chicago Training

Laboratories—one of the finest of

its kind. Ample instructors, modern
equipment. Write for details!

MILITARY SERVICE!
If you‘re subject to military
service, the information we
have for you should prove
doubly interesting. Mail cou-

pon today. e meam WSS

ac7 Now! MAIL coyPON TODAY!

DeFOREST'S TRAINING, INC., Dept. RE-G-11
2533 N. Ashland Ave., Chicago 14, Hi.

Without obligation, | would like your late News-Bulletin
showing 89 ways to earn money in Television-Radio-Electronics

MOV’ES .. and how | may prepare to get started in this thrilling field.

¢ \ Oscilloscope

Ngme

‘—————————l

Age. ..
Street. .
Apt,
Zone State
CHICAGO 14, ILLINOIS e
A De VRY INSTITUTION T e e — -

NOVEMBER, 1950
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N EVER BEFORE such quality
bt foatures in a low-priced booster. |[Reieall LTI
it il LEL Choice of conventional styling in a [Ealel:]{8:3 5
LR S LEE metal cabinet with rich mahogany CEULISETFET
woodgrain finish or modern design in
dark brown plastic. Simplified controls
—single tuning knob with continuous
tuning through both TV and FM bands.

ASTATIC LEADS

THETV ANDFM
BOOSTER FIELD
INTHESE THREE
IMPORTANT WAYS

1

COMPLETE LINE—Four models
from which to choose, with va.
riety of handsome cabinet styling.

[ASTATIC BOOSTER
MODEL AT-1
LIST PRICE $4%.50

ASTATIC four-tube deluxe 2
models—no other booster can do so
much in improving TV picture contrast UNEQUALLED PERFORMANCE
and clarity, in improving sound, in —Astatic engineering leadership
eluminating interierence. Feature ex. assures superi or booster perform-
ance...unequalled improvement
of TV and FM reception.

3

WIDEST PRICE RANGE—A price
to fit every purse, assuring top
volume scles.

¢lusive variable gain control and dual-
tuning. Model ATl in fine fumiture
finish mahogany, model AT-1B in
blond wood cabinet.

Write for New, Full-Color
Folder giving Complete Detoils
on Astatic Boosters

THE (4
ORPORATION
CONNEAUT, OHIO
N CANADA, CANADIAN ASTATIC LTO, TORONTO, QNTARG

www americanradiohistorv com

ASTATIC BOOSTER

MODEL AT-1B
LIST PRICE §51.50

~The Radio Month

SCIENTIFIC INFORMATION, which
amounts to about a million papers a
year, could be filed and coded so com-
pletely that any particular piece of in-
formation could be located in a matter
of minutes. This possibility was de-
scribed to the American Chemical So-
ciety by Calvin N. Mooers, research di-
rector of the Zator Company of Boston.

If funds were available, both old and
new principles could be used to con-
struct a machine that could do this job.
Called the Doken, short for “documen-
tary engine,” it would combine micro-
film, electronic or magnetic memory de-
vices, and optical copying by television
techniques to select all information on
a specified subject and print abstracts
of it at the rate of ten a second.

The key to successful operation of
such a machine is the use of new meth-
ods of coding or classifying informa-
tion. Such a system would be based on
the mathematical laws of probability
and would allow a multiple number of
classification codes on each entry.

FAKE diagnostic machines, supposedly
built to fulfill the same objectives out-
lined in the July editorial of Rabio-
ELECTRONICS, often avoid public expos-
ure as frauds because the manufac-
turers of these machines make no public
claims for them. This fact was brought
out by the Cleveland, Ohio, Better
Business Bureau which has a standing
reward of $1,000 for anyone proving
that a “radioclast,” “diagnometer,” or
a ‘‘soma-ray sonascope” has the slight-
est curative or diagnostic value.

One such fraud, the “radioclast” was
first exposed in 1940 by this magazine,
but still seems to be thriving. In a re-
cent investigation by the Cleveland
BBB, the manufacturer of this device
insisted that his company neither origi-
nated nor approved the claims of “mi-
raculous powers” attributed to it by
workers in the field. Nevertheless, oper-
ators of the machine subscribe in large
quantities to the Radioclast News, a
publication which presents “testimoni-
als” carefully mingled with items about
legitimate medical discoveries, often
taken out of context in such a way as
to seemingly support the radioclast.

Unfortunately many of these ma-
chines and similar fakes are still in
operation taking money from misguided
individuals. Often they are known to
the authorities as being frauds, but in
many cases the state and local laws do
not cover their use.

TELEVISION NETWORK, which
eventually will link all the major cities
of the country, is ever growing larger.
Los Angéles and San Francisco were
officially joined on September 15 by
microwave link. The Chicago-Omaha
microwave leg of the network was in
operation October 1. Besides Omaha,
Indianapolis, Louisville, Davenport,
Rock Island, Ames, Minneapolis, St.
Paul, and Kansas City were linked. At
the same time, five southeastern cities
were joined together in another branch
of the network. These cities are Greens-
boro, Charlotte, Jacksonville, Atlanta,
and Birmingham,

RADIO-ELECTRONICS for
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My Famous Training System Prepares You
Double Quick For a Good Job or Your Own
Profitable Radio-Television Business

Radio-Television is now Ameriea’s greatest opportunity field !
Trained men ure needed to fill good jobs and handle profitable
Radio-Television Service work. I huve truined hundreds of wen
for success in Radio-Television—and 1 stand ready to Train
you too, even if you have no previous erperience. My training
18 100% practical—designed to give you the knowledge and
experience you need to make money in Radio-Television in the
shortest possible time. 1 Train vou with up-to-the-second re-
vised lessons—PLUS many big kits of Radio-Television equip-
ment. You actually do over 300 demonstrations, experiments
and construction projects. In addition, you build a Poweriu!
6-tube-2-band radio, n multi-range test meter and a complete
Television receiver! All equipment is YOURS TO KEEP.

EASY TO MAKE EXTRA MONEY WHILE YOU LEARN

You do all your training with me AT HOME in spare hours. Keep Tight
on with your present job and income while learning—and earn extra
cash hesides! The day you enroll I begin sending you plans and ideas
for doing profitable spare time Radio-TV work. Many of my Sprayberry
students pay for their entire training this way! You wet priceless experi-
ence and many plans for making extra money. You build all your own
Radio-TV Test Equipment from parts [ send you-—nothing else to buy
Just one more reason why 1 believe I offer the ambitious man the big-
gest value In top noteh Radio-TV Training available anywhere in
America today.

i BE READY FOR TOP PAYING RADIO-TELEVISION JOBS

Radio-Television is grewing with amazing speed. More than 2000 Radio
j broadeasting stations PLUS an additional 102 Television stations are
|/ now on the air. Radio sets and TV receivers yre being made and sold
- in record breaking numbers. If you enjoy werking with your hands .
3 if you like to do interesting and varied work . . . if you really want
to make good money and work in an industry that has a future . .
YOU BELONG IN RADIO-TELEVISION. But you MUST have good

" » ‘Training to “cash in" . . . the kind of traiming that starts yYou out
e g i N with basic fundamentals and carries you right through every circuit and
Ty ' problem of Radio-’l‘e]evision Servicing and Repair. In a word . . . that's
> ! ~ b Sprayberry Training the course backed by more than 20 years of
o 1 y associatlon with the Radie-Television industry!
¥i e F
H ok T
a - o I want you to have ALL the faets about my complete
o '2 E 2 4 —r syatem of Itadlo-Televislon Tesininre® Act now! Rush (e
E— L * - - coupon for my theee big Radio-Televlalon hooks: **llow
- u beporr= To Make Money in Hadlo-Televlslon,” I'LUN my ne
- r P * - "vf‘ 1N illustrated Television bulletin PLUS an actual wamie
L - - ? 5!0 Sprayberey Tessnn=—all FREK with my compliments. N
> 1] ’ - obligation and no salesman will call en you. Send
‘ B - - ' 3 ‘ “ coypon in an envelope or paste on hack of Dust eare
""“.. - L ~ 13 5\ ot ’ 1 wlIl rush ull theee buoks at oncel
. — i 0 % -
e § L » 2
AJ ¥ I’ - "L L 1w
it ¥ ‘ J - o Sprayberry Academy of
’ .
S o€ ‘ ; oo o Radio, Dept. 20-P
o | - - 1
2 111 North Canal St., Chicago 6, .
~ - — e e A e e e

SPRAYBERRY ACADEMY OF RADIO, Dept. 20-P

- < = i f 111 Narth Canal St.. Chicago &, Hi.
~ i ”; . 4 ' / Please rush to me all Information on y.ur Radlo-Teletision
I Training gplan. | understand this does oot obliRate me and that

] . no salesman Wl“ call upon me.
5 { L
e "
w I‘ r— / /[ Naniwe | L el P

e (o T T R R e T e L T b R l
. 0 OB ATIO
Clty Lo TR e tvate ]
)zl = Please Cheek Relow Alcut Your Fxperience [
O Are You Experienced? 0O Ko Esperlence
S e e e e
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PETER C. GOLDMARK, director of |
the Columbia Broadcasting System lab-
oratories who developed the CBS color
television system and the long playing
record, has been appointed vice presi-
dent in charge of Engineering Research
and Development. Frank Stanton, pres-
ident of CBS, stated: “Dr. Goldmark’s
appointment is not only a recognition
of his outstanding contributions in the
field of electronics. It also takes cogni-
zance of the fact that color television

has now reached a stage of major sig-
nificance in the communications field.”

Dr. Goldmark joined the CBS staff
in 1936 and since then has directed the
comparatively small but skilled labora-
tory staff which has brought the CBS
color television to its present state of
development. On September 1 the FCC
gave tentative approval to the CBS
color system.

FATAL TV ACCICENT occurred re-
cently at Lake Success, N.Y,, when a
father and his son were killed and a
daughter was badly burned while at-
tempting to install a new antenna in
the rear of their home. The two men
were planting a 29%-foot metal mast
into the ground while the girl held one
of the guy wires which was to keep the
mast in place.

Suddenly the mast tipped and fell
against a nearby high-tension line, one
of the Long Island Lighting Company’s
primary distribution lines which earries
13,000 volts. There was a blinding flash
as the mast hit the wire and the two
men were killed instantly. The girl was
saved by the heroic efforts of a police-
man who, with the aid of some news-
papers, pulled her from the live wire.

TIN has been added to the list of ma-
terials known as semiconductors, that
lie between the metallic conductors
which readily transmit electricity and
the insulators which conduct electricity
only to a negligible degree.

The semiconducting tin is a rare
crystalline form of the clement which
was first discovered in 1833 in the
erumbling organ pipes of a church
in Germany. The organ pipes were
replaced, but some specimens of the
decaying tin were saved. This is very
fortunate because scientists find it ex-
tremely difficult to produce this form of
tin without first seeding the laboratory
specimen to be converted with some of
the rare crystals.

Month

In 1899 Ernst Cohen, a Dutch- phys-
ical chemist discovered that the metal
of the decayed organ pipes was an
allotropic form of tin but little other
work was done with it until recently
when a report on its electrical proper-
ties was read at the International Con-
ference on Semiconductors at Reading,
England.

A ROSY FUTURE is predicted for en-
gineering graduates by Dean Thorndike
Saville of New York University College
of Engineering, but he also stated that
it may look dark for national efforts
dependent upon engineers. Unless the
size of freshman engineering classes
can be increased appreciably, a serious

shortage of this type of personnel may
develop in the next few years, he said.

The Bureau of Labor Statistics last
March issued a report which called at-
tention to the large number of engi-
neering students graduating in June
and presented a pessimistic outlook as
to the immediate availability of suffi-
cient engineering jobs to absorb them.
Unfortunately this report came into
the hands of many high school advisors
and its implications were reported in
many national magazines. These re-
ports overlooked the long-term ap-
praisal of the future which, according
to the Bureau and to Dean Saville, will
provide great numbers of engineering
jobs over the next decade.

RN N R AT TR R

Equip for long faithful service

For top dollar-for-dollar value in microphones that fit
any need Turn to Turner.

THE

www americanradiohistorv com

Over the years, thousands of sound men
have discovered that dependable Turner
Microphones give smoother, more accu-
rate performance than any other micro-
phones in their price class. For all-around
use, the Turner Model 33 is a long-time
favorite. It combines up-to-the-minute
styling, high output, wide range response,
and utmost reliability under rough oper-
ating condirions. Has 90° tilting head for
semi- or non-direction use. Complete with
20 fr. quick-change removable cable ser.

Modetl 33X Crystal.
Model 33D Dynamic.

TURNER COMPANY

933—17#h Street N.E., Cedar Rapids, lows

« IN CANADA: Canadian Marceni Co., Ltd., Montreal, P. Q.. ond
« EXPORT: Ad. Auriema, tnc., 89 Broad Street, New Yark 4, N. Y.

Crystal licensed under patents of the Brush Development Company

with a

TURNER
MODEL 33

Choice of crystal
or dynamic

List......oo0nne $24.50
List............ $29.00

Branches
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NEW INDIGATOR ION TRAP

Now in all

Rauvland
Tubes

new Indicator Ion Trap, after

its introduction in the 12LP4- N\
A, has been so enthusiastic that this feature has now been
incorporated in all Rauland tubes—as a standard feature | RAUVULAND \
of the new Rauland Tilted Offset Gun. . ) \
In the field or on the assembly line, this new Indicator The first to introduce commercuully
Ion Trap reduces Ion Trap Magnet adjustment time to a these popular features:

matter of seconds, eliminates mirrors and guesswork, and .
) . . Tilted Offset Gun

assures accuracy of magnet adjustment. It can increase

profits for every service man and service dealer—and at Indicator lon TI’OP

the same time assure better customer satisfaction.

A bright green glow on the anode of the picture tube Luxide (Black) Screen

signals when adjustment is incorrect. Correct adjustment Reflection-Proof Screen

is made instantly, by moving the magnet until the glow

is extinguished or reduced to minimum. Aluminized Tube
Only Rauland offers this advanced feature—one of a half- ™

dozen important post-war developments from Rauland.

THE RAULAND CORPORATION

4245 N. KNOX AVENUE » CHICAGO 41, ILLINOIS

}
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NEW STANDARDS for electrical
units were given formal acceptance
when the 81st Congress enacted Public
Law 617. Proposed by the Bureau of
Standards, the legislation makes small
changes (none greater than .0005%)
in magnitude of the units, but the new

values are on a clear and unambiguous

| basis that permits the closest practic-

fldm able agreement between electrical and
mechanical units.

The previous law, enacted in 1894,

included double definitions of the units.
The ampere was defined by the rate of
deposition of silver in a coulometer, the
ohm was the resistance of a specified
column of mercury, and the volt was
a certain fraction of the electromotive
force of a standard cell.

These standards did not produce the
values for the units which were in-
tended. With the development of seci-
ence and technology it became increas-
ingly necessary to have electrical units
consistent with those of mechaniecs.

| Furthermore, the old system of repro-
ducible electrical standards is no longer

MAKE SURE that insulation on high voltage wires needed as most countries have national

:: i""a‘ “‘°f3~ig‘; *:;"i‘.’ofl:i‘:l?j‘:" :1"};0"'}:"“; standards laboratories which maintain

KCZP tg}:oothcer hand behinld y?)u.yOfnien ;(')llll: the baSlC Stanqal.(i_s Pf measurements'

pocket. Stand on a rubber doormat. The new act is similar to the old act
in defining the fundamental practical
units as multiples of the centimeter-
gram-second electromagnetic system of

| units. Actually, they are aiso compo-
nent parts of the meter-kilogram-
second system which is now being
widely used in engineering practice and
in textbooks.

WATCH OUT for overhead power lines whenever’
you install masts and antennas. Be especially
careful that the top of the antenna does not
become entangled with one power line and pull
it into the companion power line.

(o

A5 ( STOP CLOWNING AND
GET DOWN TO
BUSINESS /

L~ foLease, mr smiTh-\,

DON'T DISCARD old picture tubes or leave them
lying around! Either break the vacuum or, better
yet, pack old tubes in their original cartons, and
shatter them by hitting the carton a heavy blow
with an iron bar.

THE BOSS )'\_
 ~ 1S NUTs To
I MAKE ME WEAR
> ALL THIS STUFF
/ NEVER BROKE
A TUBE YET! /] .

g PLAY SAFE by wearing safety goggles, glovesand

sl " a heavy smock when handling picture tbes.
2 A tubethat implodes may spread shattered glass
w4 1in more directions than you want it to.

MEXICAN TV was unveiled on Sen-
tember 1 when station XHTYV, channel
4, telecast the President’s annual mes-
sage to the opening of Congress. To
guarantee an audience for its first offi-
cial showing, XHTV had 2,000 receiv-
ers flown in and set up in public places.

LISTENER STATISTICS of the Eutro-
pean broadcast area show that little
Monaco leads the rest of Europe with a
receiver density, based on total popula-
tion, of 40%. Next in line are lceland
with 30%, Denmark with 28% and
Great Britain and Northern Ireland
with 249. Norway and Switzerland
each have 23% and France and West-
ern Germany have 15%. Monaco is the
only one of these countries which has
no annual tax on radio receivers.

At the bottomn of the list are Turkey
with 1.3%, Rumania and Spain with
1.4%, and Greece and Yugoslavia with
1.67¢. Russia, as far east as 40° E.
longitude and including the Baltic

DON'T TAKE CHANCES ON ORDINARY

REPLACEMENT CAPACITORS FOR States, has a receiver density of 7.3%.
TELEVISION SERVICING EITHER.
USE SPRAGUE MOLDED TELECAPS" | A CAMPAIGN to increase the

) . | membership to over 5,000 got under
Actual records prove these phenolic.molded paper tubulars eliminate I way this fall by the Federation of

nine out of ten failures caused by ordinary capacitors in TV and other . a 5 L.
tough applications. Available in ratings from 200 1o 12,500 volts. Radio Ser MIcE Men's Associations of
Pennsylvania. One new group, the

ATOM® AND TWIST-LOK* 'LYTICS Blair County Association of Radio
These exiremely small, metal-encased, 185°F. (85°C.) dry electrolytics Service Engineers, bhecame affiliated
are specifically designed for TV ... are more widely used by leading TV I with the state organization, and plans

* Trademark makers than any other brand BECAUSE THEY STAND THE GAEF;
Write for catalog or see your Sprague jobber today.

are being made to organize chapters in
Lancaster, Hazletop, and Sunbury.
Present membership of the state

SPRAGUE PRODUCTS COMPANY 81 marshalt Street, North Adams, Mass. | organization is between 3 500 and 4.000.
RADIQO-ELECTRONICS for
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here’s what you've b

12-BAND
ANTENNA

Butterfly

Here is the television antenna you have
been asking for — a well-constructed, dura-
ble antenna that receives channels 2 through
13 and sells for only $2.95.

This antenna is for high signal areas
only, but in these areas it will perform as
well as any antenna on the market today.
It eliminates ghost images, gives you strong,
sharp pictures on all channels, and receives
M.

You don’t have to worry about weather
with the Econ-a-Ray Butterfly. It is con-
structed from Dwural, with Polystyrene and
stainless steel fittings, to withstand winds up
to 75 mph, and is unaffected by snow, rain
ot any other weather conditions. It cannot
corrode.

The Econ-a-Ray Butterfly will give you
good television at the lowest cost possible.
Ask your dealer for it today, or write for
information. Remember, the Butterfly is a
primary antenna only.

Tel-a-Ray

"FIRST—BECAUSE THEY LAST"

NCVEMBER, 1950

WRITE TODAY FOR COMPLETE DETAILS AND THE NAME OF YOUR DEALER

Look for the announcement next month in this
magazine of an outstanding new item from the
engineering department of Tel-a-Ray Enterprises,
Inc. Field-tested and proven, this powerful new
device will insure fabulous performances even

in the weakest signal areas! Watch for jt!

Tel-a-Ray manufactures a complete line of fine tele~
vision antennas, including the now famous Model T,
which is bringing television to areas as far away from

stations as 200 miles. Write for specificction sheets.

ENTERPRISES, INC.

P.O0.BOX 332A . HENDERSON, KY.

www americanradiohistorvy com
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TELEKIT
PRICES

99%

GTART AT Less TUsEs

Jolbers: Write For Confidentinl Price Information

16 BR Telekit
$79.95 Less Tubes
Console Cabinet
shown $20.95

You con build this fine
16 in. rectangular black
tube TY set. All you
need s pliers, screw
driver, and soldering
iron. It's easy to assem-
ble; no previous knowl-
adge of TY is required
Tha tuning unit ond hi-
wiltoge supply ore fac-
tary wired ond tested
for you. A big 54 poge
illustrated instruction boak guides you through
eosy ossembly. Sotisfociory results ore GUAR
ANTEED by Fac~ry Service Pion and Warraonty.
Write todoy fo. complete informotion.

12-8 Telekit
$69,95
8-B Telekit
$49.95
Both Less Tubes

Exciting new low
prices on Tale-
kits let you hove
a fine 8% or
123 inch set for
a price for lower
than compora-
ble commercial sets. Over 35000 Telekits hove
been successfully assembled by following the
big illustroted Telekit instruction bogk. No Pre-
vious knowledge of TV is required. Satisfoctory
results are GUARANTEED under the Telekit Foc-
tory Service Plon. Write for full information

12 CHANNEL TUNER
$12.95

Pre-built, foctory aligned
Stoge of R.F. omplificatian
Telekit 12 channel tuner
equips ony TV set with video
| F of 25.75 to 26.1 Mc ond
sound L.F. of 2125 to 22
Mc. Not o kit. Complete
with tubes. Only 4 wires to connect

TELEKIT BOOSTER
$12.95

Brings in TV signols bright
ond clear. Especiolly help-
ful in fringe oreas. For use
with ony TV set. NOT A
KIT. Completely ossembled
with tubes.

TELEKIT

ELECTRO -TECHMIGAL INDUSTRIES

1432 W. I®0A0 §T. opxer. @ PHULADELFHAR 7¢ P2

—— Radio Business

| New Plants and Expansions

General Electric Company's expan-
sion plans include $3,000,000 for adding
134,000 square feet and new tube-
making equipment to its receiving tube
plants at Owensboro, Ky., and Tell City,
Ind. The company alse announces the
outright purchase of the Illinois Cabi-
net Co. in Rockford, Ill. G-E has been
part-owner of the cabinet company
since 1947,

The G-E Research Laboratory cele-
brated its fiftieth anniversary with the
dedication of its new home near Sche-
neetady, N. Y., where most of G-E’s
research will be earried on.

International Resistance Co. an-
nounced that it would boost production
sharply in October and again in Feb-
ruary when 60,000 square feet being
added to the company’'s Terminal Com-
merce Building quarters in Philadelphia
will be in use.

Superior Electric Co. of Bristol,
Conn., opened a new office in Cleveland
to handle its line of transformers, auto-
matic voltage regulators, a. ¢. and d. c.
power supplies, and other equipment.
Harold W. Lorenson heads the new
office.

Acme Electric Co. has begun con-
struction on a new 25,000-square-foot
building at Allegany, N. Y. The new
$100,000 building will substantially in-
crease the company’s cutput of trans-
former components.

Sarkes-Tarzian, Inc., Bloomington,
Ind.,, TV tuner manufacturer, expects
that moving the company’s Philadelphia
plant to new and larger quarters will
increase production of its tuner units
by 5007,

Westinghouse Electric Corp.  an-
nounced plans for a new television
plant at Metuchen, N. J,, which will
nearly triple the firm's TV set produc-
tion capacity. Plans call for a 100,000-
square-foot building to be erected on a
50-acre site, When completed in April,
it will become the headquarters of the

Westinghouse Television-Radio Divi-
sion.
Radio-Matic of America, Inc¢., has

acquired plant facilties for the manu-
facture of radio and TV cabinets in
Hillside, N. J.

Sightmaster Corp. has moved its New
York office and salesroom to its new
plant in New Rochelle, N. Y., where it
manufactures TV sets,

The Universal Microphane Co. has
been reactivated and kas started a fac-
tory in Pasadena. Cal, for manufactur-
ing microphones.

Merchandising and Promotion

National Union Radio Corp. has an-
nounced the release of a three-piece
dealer sales promotion package avail-
able through distributors. It includes a
large banner, a metal flange sign, and
a door decal with the dealer’s street
number.

JIFD Manufacturing Co. issued a
three-color counter display to promote
sales of the JFD television lightning
arresters. The laminated, lithographed

| display is available to dealers and dis-

www americanradiohistorv com

tributors with the purchase of 12 JFD
arresters,

Capehart-Farnsworth Corp. has pro-
duced two sound movies to aid Cape-
hart distributors stimulate TV sales and
improve service practices.

Financial Reports
(First six months reports)

1950 1949
Aerovox Corporation
Earnings  $1,220,745 $233,167

Cornell-Dubilier Electric Corp.
(Nine months ending June 30)

Earnings $970,148 $450,785
International Resistance Co.
Earnings $417,447 $169,4G65

Oak Manufacturing Co.
(Year to May 31)

Earnings $1,179,334 $776,437
I’hilco Corporation

Earnings  $6,672,000 $1,998.000

Sales $147,012,000 $67,525,000
Sangamo Electric Co.

Earnings $916,691 $719,102
Standard Coil Products

Earnings  $3,135,393 Not given

Stewart-Warner Corp.

Earnings  $1,884.833 £796,564
Sales $33,649,039 $27,875,957
Weston Electrical Instrument Corp.
Earnings $184,418 $227,053

Dividends

Aerovox directors declared a 20«
dividend on common stock and a 10074
stock dividend subject to stockholders’
approval.

Cornell-Dubilier Electric Corp. issued
a 20¢ dividend on common stock and 4
payment of $1.31% on preferred.

Allen B. Du Mont Lahoratories, Inc.,
rave a 25¢ interim dividend on common
stock and a regular quarterly dividend
of 25¢ on outstanding preferred stock.

Globe-Union, Inc., parent company
of the Centralab Div. announced a quar-
terly dividend of 25¢ and an extra of
256,

RCA declared an 87%¢ dividend on
preferred stock.

Sprague Electrie Co. paid a quarterly
dividend of 30¢ on common stock.

stewart-Warner Corp. gave a
dividend on common stock.

25¢

Financial Notes

RCA has sold $40,000,000 of its notes
to mature May 1, 1974 at 3%¢. Proceeds
will be used for working capital for
expanded business requirements.

Alen B. Du Mont Laboratories’ 10¢
par value class-A common stock was
adnmitted to listing and dealings on the
New York Curb Exchange.

John Meck Industries, Inc., registered
150,000 shares of common stock for
public sale. The funds will be used to
provide additional working capital.

Raytheon Manufacturing Co. offered
289,459 shares of common stock to
stockholders. Of these, 282,433 shares
were immediately subseribed, leaving
cnly 7,026 to be taken up by underwrit.
ers.

RADIO-ELECTRONICS for
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Radio Business

Wileox-Gay stockholders approved a
merger with the Majestic Radio & Tele-
vision, Inc., and its subsidiary, Garod
Radio Corp. For the exchange of stock,
a controlling interest in Wilcox-Gay
was voted to Leonard Ashbach, head of
Majestic and Garod.

Industry Notes

The Radio-Television Manufacturers
Association estimated that 2,612,600 TV
receivers were shipped to dealers dur-
ing the first six months of 1950. In this
period 3,114,000 sets were manufac-
tured. The 503,000 difference represents
inventories and sets in transit. Ship-
ments during the month of June were
289,000 as against 369,000 in May.

Slumping summer TV set sales were
brought to an abrupt halt in July by
developments in Korea, according to a
report by Hugh M. Beville Jr., NBC
direetor of plans and research. Accord-
ing to his figures, 431,500 new receivers
were installed in July bringing the
total to 6,942,000. The previous month'’s
sales were 296,400,

The RTMA further reported the sale
of 191,503,938 radio receiving tubes in
the first seven months of 1950 as
against 198,753,295 during the entire
year of 1949. A breakdown of the 21,-
128,017 units sold in July showed 14,-
600,533 tubes were soid to manufac-
turers for new sets; 6,015,611 for re-
placement; 417,686 for export and 94,-
387 for government agencies.

RCA tube department spokesman, H.
F. Bersche, predicted a sharp upsurge
of the market served by the electronics
parts distributor. Speaking before the
NEDA convention in Cleveland, Bersche
predicted that by 1955 the home and
auto renewal market would increase
from 600 million tube sockets in 1950
to 800 million. About 38 million TV re-
ceivers in 1955 would provide 700 mil-
lion tube sockets and a replacement
market for 350,000 kinescopes. Bersche
also estimated that by 1955 there would
be 130,000 technicians and 150,000 ama-
teurs up from the 65,000 technicians
and 84,000 amateurs today.

Color Comments

General Electric Co. announced its
own new color television system, which
will be demonstrated this fall at Syra-
cuse. It is known as “frequency inter-
lace” and, according to G-E, it has both
technical and economic advantages over
any system yet shown.

Remington Rand, Inc., and the Co-
lumbia Broadcasting System have en-
tered a cooperative agreement to pro-
duce color TV for industrial, hospital,
governmental, military, and similar use.
The process called ‘“Vericolor,” was
demonstrated at the New York Busi-
ness Show during the week of October 23.

Color Television, Inc. (C.T.I), San
Francisco, announced a new method
which it calls “Uniplex.” This is the
second color development of the ecom-
pany and was completed only recently.
The company stated that the new sys-
tem makes color reception possible in
present black and white sets with only
the addition of a single small unit and
a new tube.
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RESISTOR
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RESISTORS
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Plastic Cabinet

Reslslance and wattage are elearly |
marked on every one of these tiny. . y .
rugged insulated unnpusnlon n,,“b Selectel servicemen’s assortments, in
tors. Three sizes: V4. | and 2-watt in rugged plastie cabinets at no extra
all RMA resistances, Tolerance +5% cost. 125 Resistors: To-watt, $12.50;
and *10%. l-watt, $18.75; 2-wutt, $25.00. !

TYPE AB
POTENTIOMETER

It’s quiet! This Type AB Poten-
tiometer has a resistance unit
that's solid molded. As a re-
sult, the noise level often he-
comes less with use. llas a 2-
watt rating, good safety factor.

ORMITE

BROWN DEVIL
WIREWOUND
RESISTORS

Depemluble vitreous-enameled nnils,
in a size sinall enough to fit most m
stallations. Easily mounted by 1%
tinned wire leads. Three sizes: 5, l()
and 20 warts. Tolerance =10%.

DIVIDOHM ADJUSTABLE OHM'S
. RESISTORS LAW
CALCULATOR

257

Favorite of engincers everywhere!
Solves Olim's Law problems with one
setting of the slide. Also has parallel
resistunce anil slide rule scales.

These wirewound resistors, with one
or more adjustable lugs, provide a
convenient means of obtaining odd
resistance valnes. Stock units made in
10, 25, 50, 75, 100, 160, and 200-watt

sizes, in many resistance values.

YOU can always depend upon any “Ohmite” component to give long,
trouble-free service. Every Ohmite product is designed and con-
structed to stand up under severe service conditions. . . to give extra
performance.

When vou need rheostats, resis-

70/&@' FOR

tors, tap switches, or chokes, play |
STOCK CATALOG

safe and specifly OHMITE.

OHMITE MANUFACTURING <€O.
4895 Flournoy Street, Chicago 44, lltinois

RHEOSTATS
E RESISTORS
TAP SWITCHES

Reg. U. S. Pot. Off.
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H ere are some of the many reasons
why there are more Simpson 260 high
sensitivity volt-obm-milliammeters
in use today than all others combined. The
Simpson 260 has earned world-wide
acceptance because it was the first tester

of its kind with all these "'Firsts”:

o

200 seT TESTER

WORLD FAMOUS FOR ALL THESE "“FIRS TS "

First high sensitivity instrument to use a metal armature frame.

First to use fully enclosed dust proof rotary switch with all contacts
molded in place accurately and firmly.

First to do away with harness wiring.
First to provide separate molded recesses for resistors, batteries, etc.

First to cover all resistors to prevent shorts and accidental damage
and to protect against dust and dirt.

First with a sturdy movement adapted to the rugged requirements
of a wide range of service work or laboratory testing.

First to provide easy means of replacing batteries.
First to use all bakelite case and panels in volt-ohm-milliammeters.

First volt-chm-milliammeter at 20,000 ohms per volt with large 414"
meter supplied in compact case (size 514" x 7" x 314").

First and only one available with Simpson patented Roll Top Case.

First to provide convenient compartment for test leads (Roll Top
case).

First to offer choice of colors.

The Model 260 also is available in the famous patented Roll Top safety case with
buili-in lead compartment. This sturdy, molded, bakelite case with Roll Top provides
maximum protection for your 260 when used for servicing in the field or shop.

www americanradiohistorv com

25,000 volt DC Probe for television servicing, complete, for use with 260, $12.85
SIMPSON ELECTRIC COMPANY - 5200-18 W. Kinzie St., Chicago 44, Ill. » /n Canada: Bach-Simpson, Ltd., London, Ont.

RANGES
20,000 Ohms per Yolt DC, 1,000
Ohms per Volt AC
VOLTS: AC & DC-2.5, 10, 50, 250,
1,000, 5,000
QUTPUT: 2.5, 10, 50, 250, 1000
MILLIAMPERES, DC: 10, 100, 500
MICROAMPERES, DC: 100
AMPERES, DC: 10
DECIBELS: {5 ranges)—12to+ 55 DB
OHMS: 0-2,000 {12 ohms center),
0-200,000 {1200 ohms center), 0-20
megohms {120,000 ohms center).

Prices: $38.95 dealers net; Roll
Top $45.95 dealers net.

RADIO-ELECTRONICS for
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Commercial

EDW. H. GUILFORD
Vice President

FCC
Lice

| can train you to Pass ysur FCC
License Exams in a minimum of time
if you've had any practical radio ex.
perience — amateur. Army, Navy,
radio servicing. or other. My time.
proven plan can help put you. too.
on the road to success.

Let me send you FREE
the sntire story

Just A1) out the coupon and mall it.
| will send you. free of charge. a
copy of “"How to Pass FCC License
Exams."* plus a sample FCC-type
Exam. and the amazing new booklet,
**Money Making FCC License in-
formation."

Get Your FCC Ticket

TELLS HOW —

WE GUARANTEE

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

YOUR FCC LICENSE

It you had had any prastisal experienee—Amateur, Army. Navy, radie repair, o sx-
perimenting.

TELLS HOW — Employers make

JOB OFFERS Like These
to Our Graduates Every Month

Talegram. Ausust 9, 1950, frem Chie! Ensinser. Broadeast Statien. Pennsylvania. “Have
jeb epsning fer ene transmitter oporater te start immediately. contact me at once.”
Letter. August 12. 1950, from Dir. Radia Div. State Highway Patrel, ''We have twe
vacancies in eur Radio Cemmunication Divisien. Starting pay $200: $250 after six
months’ satisfactery service. Will you recommend sraduates of your school?™

These are Just a few examples of the jeb offers that ceme te our ofMce periodically.
Some licensed radioman filled each af these jabs . . . it might have been you!

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

Name and Address Lisense Lestons
Les Werthy 2nd Phons 16
2210% Wilshire St.. Bakersfield, Cal.

Clifford E. Vopt Ist Phone 20
Box 1916, Dania. Fla.

Frantis X. Fosrch Ist Phone 38
33 Beucler P, Berginfleld, N. J.

‘8ot Ben H. Davis Ist Phone 8
3{7 North Rooseveit. Lebanon. 100
Alhert Schoell 2nd Phens 3

110 Weat 11th 8t., Escondide. Cal.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-23, 4900 Euclid Bldg., Clavaland 3, Ohic
{Approved for Yeteron Training Under G.I. Bill)

Radio Operator

nse
Exams

FREE

Tells where to apply and take FCC sxaminations. loca-
tions of examining offices. scope of knowledge re-
quired, approved way to prepare for FCC examinations.
positive method of checking your knowledge before
taking the examinations.

in a Minimum of Time

Commenigl Radip

opel‘ﬂfo;
LICEN s
Our Amazingly Effective lnfo,.maﬁo |
JOB FINDING SERVICE e -..

Helps CIRE Students Get Better Jobs

Here are a few recent example« of Job-Finding results:

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS
“Yeur “Chief Enginesr's Bulletin’" is a srand way of obtaining employment for your
graduates who have obtmined their Ist class licenss. Since my name has boen on the
list ) have received calls :_r letters flrowum“..rltlﬂonl in the southern states. and am pow
" h a s

as Tr
Elmer Powell. Box 274. Sparta. Tenn.
GETS CivIL SERVICE JOB
‘1 have obtained a Position at Wright-Patterson Air Force Base, Dayton. Ohio. as Junier
Electronic EQuipment Harllrmln. The Employment Application you prepared for me
had & lot to do with my landing this desirable position.”
Charjss E. Loomis, 4516 Genessee Ave., Dayton 6, Ohle.
GETS JOB WITH CAA
‘‘} have had half a dozen or so offers since | mailed some Aty
of the two hundred employment appiications ysur sehool fer-

ploy

3‘:,": ? ',"# 8",‘: warded me. | accepted a position with the Civil Aeronautiss
COURSE WHICH Administration as Maintenance Teehnician. Thank ysu very
sSuUPrPPLIES SCC much for the fine cooperatien and help your organizatien has

TYPE EXAMINA-
TIONS WITH ALL
LESSONS AND
FINAL TESTS.

given me in finding & jeb In the radio feld."”
Dale E. Youny, 22 Robbins St.. Owosso. Mich.

Your FCC Ticket Is olways recognized In ali
radio flelds aos proof of your technical ability
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__________________________ 5
CLEVELAND INSTITUTE H

OF RADIO ELECTRONICS 1

Desk RE-23—A4900 Euclid Bldg.. :

Cleveland 3, Ohio §

(Address to Desk No. to avoid delay.) §

T want ta know how I can get my FOC ticket in a few short g

weeks. Bend me your FREE booklet, ‘"How to Pass FCC License 4

Examinations' (does not cover exams for Amateur Licensci. as

well as & samble F('i'-type exam and the amazing new booklet, M

Money-Making FCC License Information’. ¥

800669050000900800 806536000 1

....... nopooonn oo ’

. .ZONE STATE. ’

{0 Veterans check for enrollment infarmotion under G, 1, Biil. :
_________________________________________ -
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To the Technical G. 1.

« « « Technical men in the armed forces benefit by radio-electronies . . .

By HUGO GERNSBACK

O one today will contradict the faet that

World War II could not possibly have been

won without the powerful weapon, radio-

electronies. Radar, the proximity fuse,
sonar, radio communication, and a score of other
radio-electronic instrumentalities were some of
the outstanding weapons of the Allies in World
War II.

Immersed as we are in the pursuit of radio-
electronics we often forget th.s fact—a fact which
should remain uppermost in our minds.

Once more we are assembling a huge armed
force in which several hundred thousand tech-
nical men will be needed to make our men invine-
ible. Thousands already in the service and count-
less thousands others who will join our armed
forces have an unsurpassed opportunity in this
country’s security, defense, and eventual victory
through the medium of radio-electronics.

Often the young G.I. radio technician does not
fully realize that frequently the lives of many of
his fellow combatants depend upon a single radio
technician. There are indeed few men in the serv-
ice who are more important than the radio tech-
nician—if he knows his job and knows it ex-
pertly. This means he must know radio and elec-
tronics from the ground up. He must know how to
put defective equipment into workable shape
again. He must know how to dicgnose trouble
quickly and replace defective parts. He must also
know how to improvise and do “stunts” with the
instrument in emergencies. If he knows his job
thoroughly the chance for advancement is made
greater.

It is, therefore, evident that loung before he
sees action, he must have made himself letter-
perfect in the radio art if he wants to serve his
country well and if he wants to advance himself.
Nowhere can it be done more readily than in radio-
clectronics for the simple reason that ecapert
radiomen are alicays at a premium in the armed
forces.

You who read this—if you are now in the
armed forces or will soon be—should make it a
point to spend most of your spare time in learning
all there is to know in the radio art by reading all
available textbooks and radio magazines. Supple-
ment this with practical knowledge in operating
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and repairing the various radio instruments.

In addition, make it your business to trv and
obtain maintenance manuals on the various equip-
ment you work with. .

If you are not inducted already, enroll in a resi-
dent or correspondence radio school which can
train you in communications, electronics, radar,
or whatever branch you feel most competent to
study. The school will teach you basic theory and
service techniques—all important knowledge
which will be invaluable once you are inducted. It
will help you to get assigned to the proper job
where your radio knowledge will give the armed
forces and yourself maximum benefit.

If it should not be possible for you to enroll in a
school it is still possible to secure practical knowl-
edge tiirourh book study and by acquiring surplus
instruments such as were used in World War 11
by our armed forces. Many such surplus instru-
ments can ke bought at a very low cost and if you
have sufficient radio knowledge it should not he
difficult to learn the intricacies of a variety of
equipment which has been usad in the past by our
armed forces. It is true that such items may be
out-dated today. Nevertheless, radio funda-
mentals and principles have not changed. If you
understand how to service, for instance, an avia-
tion transmitter of vintage 1945, you will not
have much trouble in serv.cing a 1950 model.

Radio tube knowledge is particularly impor-
tant. We never have too many radio tube experts
or even technicians who are tube wise and under-
stand what types can be substituted for other
types.

Generally speaking, what the technical com-
mand is looking for today is expert radio knowl-
edge in its various radio branches.

Specialization here is of vast importance—
whether you are expert in radio receiver servic-
ing or in radar instrumentation or if you are ex-
pert in radio mathematics or in any other radio
branch, you will be welcomed with open arms.

Admittedly all of this is not easy. It means hard
work, long hours of study, a knowledge of how to
improvise, and native resourcefulness. If you
have these qualities and know how to apply them
it should not take you long to rise. You will also
be rendering your country a patriotic service.
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N AUDIOMETER is an instru-
ment that measures the ear’s
ability to hear sounds of differ-

ent pitch and loudness. When
molecules of the air vibrate they pro-
duce sound—there can be no sound in
a vacuum. The number of vibrations
per second is called the pitch or fre-
quency of a sound, and the force of the
vibrations is its intensity or loudness.

The range of human hearing is said
to extend from 16 to 20,000 c.p.s., al-
though many adults cannot hear fre-
guencies above 8,000 or 10,000 c.p.s.
Speech is contained within the range
from 250 to 4,000 c.p.s. and, if an indi-
vidual has no hearing loss between
these limits he is not socially handi-
capped.

The sharpness of human hearing is
usually measured at various frequency
octaves. An octave of any pitch has a
frequency twice (or one-half) the pitch
itself. Thus, 250 c.p.s. is one octave
higher than 125 c.p.s., and 500 c.p.s. is
two octaves higher. Similarly, 500 c.p.s.

is one octave lower than 1,000 c.p.s.

The ear has a legarithmic and not a
linear response to the loudness of
a sound. That is, a sound which is 100
times as loud as another (in units of
sound energy) appears to the ear to
be only about twice as loud. The deci-
bel system was developed to compare
sound intensities in units that are very
much like the way the ear hears them.
The formula for comparing two sounds
in decibels (db) is:

db=10 log P‘_',‘Pl

P, is the intensity of the first or
reference sound, and P- is the intensity
of the sound to be compared with it.
In practice it is usually easier to dis-
pense with this formula and use a table
like Table I or a more complete one if
needed.
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One db is about the smallest change
in sound intensity that the human ear
can detect. However, this varies with
the frequency because the ear is less
sensitive to loudness at the very high
and the very low frequencies than in
the middle range of frequencies. A
sound intensity of about 120 db above
the least perceptible sound will cause
pain to most people.

Modern audiometers have been de-

RADIO-ELECTRONICS for
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veloped to meet the need for more ac-
curate, uniform, and convenient means
of measuring hearing than were pro-
vided by older methods. The limitations
of those methods are now generally
recognized. Watch-tick, voice, or whis-
per tests, for example, are good only
as a rough check. A voice test is in-
accurate because even a well-trained
speaker cannot maintain a uniform
voice level. A recorded voice can be
made uniform, but it requires addi-
tional expensive equipment. Room re-
flections often introduce a large error.
Reflections also influence the accuracy
of watch-tiek tests, and in addition re-
flections from the head of the listener
may confuse the results. Furthermore,
watch-tick frequencies are confined to
the region around 2,000 ec.ps., and
therefore give only a limited picture of
the hearing in the speech range.

Tuning forks have long been used to
test hearing. With a series of cali-
brated forks an experienced operator
can make fairly accurate tests, but the
procedure is tedious to both patient and
tester, and this is a source of error.

Nevertheless, the tuning fork is an
ancestor of the modern audiometer,
which essentially is a vacuum-tube os-
cillator for generating pure tones that
can be controlled more conveniently
and acecurately than can tuning forks.
The tone of the audiometer ean be
sustained indefinitely, and can be in-
creased or decreased accurately in in-
tensity. Its frequency can be varied at
will. Early audiometers, in fact, con-
tinued to use the fixed frequencies of
tuning forks and were usually eali-
brated at octaves of 128, 256, 512, etc.,
cycles.

With an audiometer, the ear special-
ist ean measure the ear's ability to

NOVEMBER,
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Fig. 1—S8chematic of the essentials of an audiometer, Most instruments have a
complex switching circuit for various tests, but basically they are the same.

hear sounds throughout the entire spec-
trum of human hearing. In the original
audiometers that had only a selection
of tuning fork frequencies, the fre-
quency of the oscillator circuit was de-

ter to cover the frequencies in a con-
tinuous range rather than to have only
a few frequencies at octave or half-
octave intervals. This requires con-
tinuously variable elements (capaci-
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Fig. 2—A typical hearing aid circuit. This one is the Maico Precisioneer "K".

termined by combinations of inductance
and capacitance and a rotary switch
selected various inductances or capaci-
tances (depending on the particular
design) while the other circuit con-
stants remained fixed.

But the ear specialists found it bet-
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tance or inductance, but for the fre-
quencies in the audio range, the induc-
tors and capacitors have to be so large
that it is impractible to make them
continuously variable.

One way to get around this difficulty
is to use an R-C oscillator whose {re-
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quency is determined by the R-C time
constant of the resistance-capacitance
pair. Then either a variable resistance
ot variable capacitance can be used.
Many such circuits have been devel-
oped, and they are familiar to most
technicians.

A typical instrument is shown in
Fig. 1. Here, an L-C combination is
used, together with a pentagrid con-
verter, in a transitron negative-resist-
ance oscillator hook-up. The maximum
frequency of the oscillator tank circuit
is determined by the combination of L
and C. However, the variable resist-
ance R1 between L and ground varies
the frequency of the signal. decreasing
it as the resistance in the circuit is
increased. The oscillator output is then
fed through a conventional resistance-
capacitance-coupled amplifier with a
beam-power output stage. The power

SOME

supply has a voltage-doubler arrange-
ment and is electronically regulated to
insure oscillator frequency stability.
The amplitude of the output signal is
controlled by the potentiometer R2 in
the first audio stage. This dial is cali-
brated in db loss of hearing. That is,
the volume level at which the normal
ear can just hear a signal is marked
0 db. As the volume has to be increased
for a hard-of-hearing person to hear
the tone in the bone or air conduction
headset, the reading on the dial also
increases. Thus, if the volume level
must be turned up to 40, the person
has a hearing loss of 40 db. (Sounds
have to be 40 db louder than normal
for him to hear them.)

A hearing aid is nothing more than
a compact miniature audio amplifier
built with sub-miniature tubes, midget
volume controls and sometimes printed

NEW USES FOR CRYSTALS

By A. V. J. MARTIN

By using two bars of erystal cemented
together it is possible to get vibra-
tions at frequencies as low as 30 cycles
per second. One such composite crystal
vibrates at 50 cycles and has been used
to control an electric clock. The dimen-
sions of the crystal are 80X10X0.3 mm.

The same crystal, when clamped at
the two nodal points as shown in Photo
A will vibrate at 150 c.p.s. The nodal

Photo A—This composite crystal is vi-
brating at 150 c.p.s. The crystal is
made up of two thin sheets of quartz.

Photo B—This twin crystal has a very
narrow bandpass and a pure spectrum.

points are at 22.4% of the total length
from the ends.

In the other direction, ring-shaped
crystals have been used for high-fre-
quency work. The advantage of these
is that a suitable ratio of inner to outer
diameter gives the crystal a very low
temperature coefficient over a fairly
wide range of temperature. The spec-
trum of these crystals is very pure—
they are free of parasitic frequencies.
This is very important if the crystal
is to be used as an r.f. filter.

The drawback of most crystal filters
is that the crystals do not have a single
resonant frequency but a spectrum of
frequencies. The parasitic frequencies
are often as close as 4 ke to the funda-
mental and sometimes have an ampli-
tude that is 50% of the fundamental.
This is no problem with oscillators be-
cause the crystal will always oscillate
at the frequency which requires the
least energy, which is the fundamental.
But when the crystal is used as a filter,
it will allow oscillations of these para-
sitic frequencies to pass., and if these
parasitics should lie within the band-
width of, say, an i.f. amplifier, they can
cause much interference.

A twin crystal is used to eliminate
this problem. This device, shown in
Photo B, consists of two silver-faced
crystals having the same resonant fre-
quency and clamped one on top of the
other. A screw varies the pressure be-
tween the two c¢rystals. Because they
are held together tightly, the two crys-
tal blocks have what is equivalent to a
mutual inductance between them. The
selectivity is varied by varying the
pressure with the screw. This changes
the mutual inductance and also changes
the effective resistance of each crystal.
When these two effects add. the band-
width varies from about 500 c.p.s. to
5 c.p.s. or less.
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circuits. The circuits may vary in
minor details but they are all resist-
ance-coupled amplifiers, with small ear-
phones and microphones. Fig. 2 is a
circuit of a typical hearing aid and the
troubleshooting chart, Table II, should
be a help in servicing.

Audiometers and hearing aids there-
fore are simply audio oscillators and
audio amplifiers, and any radio tech-
nician who has standard audio serv-
icing equipment, such as an audio os-
cillator, oscilloscope and multitester
will have no trouble servicing them.

Front and back view of the insides of
a hearing aid. It is a three-stage audio
amplifier reduced to minimum size.

RADIO.ELECTRONICS for
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Presenting a simple way to draw the

calculated amplifier response curve

By GEORGE FLETCHER COOPER

N THE first article of this series we
examined the basic principles of neg-
ative-feedback amplifier design and
saw that the quantity of key impor-

tance is the feedback factor 20 log
(1 + KB). This we can write as 20 log
(KB) if KB is fairly large. This, of
course, is equal to
20 log K + 20 log B,

so that most of our attention can be
centered on the gain of the amplifier
without feedback, which is K (20 log
K db).

The first thing to do is decide what
you want. This may sound platitudi-
nous, but even professional designers
sometimes try to produce amplifiers
which are not possible. Some of the
basic design problems were indicated in
the previous article. For example, if a
6AQ5 beam power output tube is to
give 4.5 watts, the distortion without
feedback will be, according to the mak-
er’s list, 8%4. To get only 1%, it is
necessary to use about 20 db of feed-
back. The mutual conductance is 4100
umhos, the optimum load 5000 ohms;

WY

&
1

L FEEDRACK
b

Fig. 1—Three common ways of applying
voltage feedback to an amplifier input.
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therefore the gain will be about 20 or
26 db. The input stages of the amplifier
must therefore provide most of the
total gain we need.

If we want, say, 50 db all together, the
gain without feedback must be 70 db.
Since the 6AQ5 will supply 26 db, the
earlier stages must have 44-db gain.
This is an awkward example because
44 db is just about on the limit for a
single high-gain pentode. We should
have to look closely to decide whether
to use two stages before the 6AQ5 and
have the advantage of the extra feed-
back or risk the distortion rising to
perhaps 2% at full output.

Where to apply feedback

In this preliminary design, we must
decide where the negative feedback is
to be applied. Vo tage feedback can be
applied either to the grid or the cathode
of the input stage in the ways shown in
Fig. 1. The second way (Fig. 1-b) is
useful only for feedback around a
single stage because the resistances in
the feedback connection must be very
high and stray capacitances then be-
come important. Method 1-a has the
disadvantage that the secondary of the
transformer is not grounded; but as
the resistance R is usually only about
100 ohms, this is not serious. This
method allows the cathode to be by-
passed, thus increasing K and there-
fore BK, the feedback factor. The cath-
ode R-C circuit is sometimes useful for
increasing the stability margin. Method
1-¢ is simple if the loss of gain due to
the unbypassed cathode can be allowed.

If the feedback voltage cannot be
taken from a transformer, there is no
way to reverse its polarity. In that case
1-a or 1-b must be used with an odd
number of tubes and 1-c with an even
number. Otherwise the feedback will be
positive. This assumes that the output
is taken from the plate and not from a
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cathode load. When the feedback is
taken from the output side of an output
transformer, circuit 1-a is the best be-
cause there is no d.c. in the feedback
circuit and no capacitors are needed. If
1-¢c is used, a blocking canacitor must
be used to keep the cathode voltage of
the output line. This capacitor us.ally
must be very large beeanse of the low
impedances normaliy used in this type
of circuit. Sente output transiormors
have separate windings for feedback.

Safety margins

An amvulifier will be unstable if the
phase shift through it renches %9
while at the same time the value of the
feedback factor BK is greater than oae.
Let us look at the typical amplifier re-
sponse shown in Fig. 2. At the mid-
frequencies, the amplifier gain is K.

Instead of using 180° as the phase
limit. we shall vse 170 to give us a
safety or phase margin of 30 . At some
low frequency the phase shift wiil reach
150° and the gain will be less. Let us
say the gain is K/C at this frequency
where C is some number greater t a
one. In other words the gain is reduc.d
by the fraction 1/C.

To nieet the conditions of stabilitw.
the produzt B8(K C) cannot be more
than one; the largest value we can
allow for @K is simply C. This meas
that the feedback factor can be no
greater than the amount by which the
midband gain (without feedback) is re-
duced at the frequency where t:e phase
shift is 150°,

In Fig. 2 the drop in gain at the 15'°
point is shown by A. We can reduce the
gain by this amount when we apply
feedback. If we use more feedback tha
this, BK becomes greater than the 150°
point and the circuit is unstable.

Exactly the same conditions apply to
the high-frequency end. Here we also
use the 30° phase margin. In Fig. 2, C
is the 1imit we must observe to keep the
amplifier stable at the high end.

At more extreme high and low fre-
quencies the phase shift will reach 180°.
At these points the difference between
the actual feedback and the amount the
resnonse without feedback has fallen is
called the “gain margin.” These are in-
dicated by B and D in the response


www.americanradiohistory.com

26

curve. The phase and gain margins are
merely safety factors chosen so that the
amplifier will not be running too close

Audio

the transformer primary and R; is the
resistance presented at the transformer
primary. If the transformer has a

| AMPLITUDE

DB BELOW MAXIMUM

256

41
82

L 4 4 -
2048 8i92 32000 ISBOOO

1024 4096 16384 6400

FREQ IN CPS

Fig. 2—Typical amplitude and phase characteristics of an audio amplifier.

to its instability limits. A typical value
for the gain margin is 10 db.

The phase shft can be allowed to be
more than 150° as long as it dips back
to that value. This is shown in Fig. 3.
Point B on that curve is the one to use,
and not A. This is true even if the
curve dips below the 180° line at C. In
this case, however, the amplifier is only
conditionally stable and might oscillate
when first turned on. It is best for the
beginner to avoid such a condition be-
cause it is hard to handle.

PHASE DEGREES

[
180 l,
4

ot
T
G
|

64 128 256 sI2 1024
FREQ IN CPS

Fig. 3—Curve showing how the phase
shift may go beyond the phase margin.

2048 4096 8192

Calculated response

We are now faced with the problem
of calculating the response of the am-
plifier. Let us first concentrate on the
low-frequency end. Two things cause
the low-frequency response to drop off.
One is the reactance of plate, screen,
and cathode decoupling capacitors; and
the other is the reactance of the inter-
stage coupling circuits. The effect of
decoupling is usually considered a re-
finement and will be considered later
in this series.

At the low frequencies the interstage
coupling looks like Fig. 4-a, and a trans-
former-coupled output stage looks like
Fig. 4-b in which L is the inductance of

turns raito of n:1 and a secondary load
of R,, then Rg = n*R_.

Fig. 5 is the low-frequency response
curve of the R-C interstage circuit of
Fig. 4-a. This curve is “normalized,”
that is, the frequency marked as 1 is
the frequency at which R, is equal to

Fig. 4—Low-frequency equivalent c¢ir-
cuit for R-C and transformer coupling.

the reactance of C. The curve can then
be used for any similar coupling circuit

0625 .25 .25

regardless of the values of R and C.
This frequency we shall call f.. but we
shall be more concerned with ., the
angular frequency, to save the trouble
of multiplving by 2z every time we
1 or
R.C’
in the case of the output stage,

R
w, = —.

L
The numbers on the frequency axis of
Fig. 5 are the ratio of the frequency at
that point to the normalized frequency,
O M), Ore.

You will notice that this curve is
drawn on linear scales rather than the
logarithmic one usually used for fre-
quency-response curves. Various mak-
ers use different spacing for their log-
arithmic paper, and, since we are going
to make a template from this curve, we
could only use the template with the
same make of paper if we use log paper.
If you transfer this eurve to centimeter-
square paper or inch-square paper, you
won't have this trouble. Besides, linear
paper is much cheaper than log paper
and an amplifier design may use up
quite a lot of paper.

To make the template. transfer the
curve to a stiff sheet of paper. Cut out
along the curve itself and along the
broken lines as indicated in Fig. 5.
Draw in the numbers indicating fre-
quency on the template which is now
the upper part of the normalized re-
sponse curve cut out.

have a frequency. Thus w. =

A sample problem

Suppose we wish to draw the re-
sponse curve of the amplifier shown in
Fig. 6. The first step is to prepare a
sheet of graph paper with the same
size squares as are used on the tem-
plate. Dvaw in the decibel scale the
same as in Fig. 5 and put in a fre-
quency (o) scale. Notice that equal in-
tervals on the frequency scale represent
a doubling of frequency.

Now we determine the three values

FREQ (t/tthy)

Fig. 5—The amplitude characteristic of amplifier coupling circuits. To make
the template, cut out along the curve and along the broken lines as indicated.
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of . for the three coupling circuits.
R3 is the resistive load on the plate of
the output stage.

1
Wy RICI 1,000 (160 c.p.s.),
i
o= R2 C2 100 (16 c.p.s.),
s RLS = 125 (20 c.p.s.).

First place the template on the paper
so that the reference line is at
o) = 1,000 and trace the curve. Move

RI:5Kn

s
AN

Fig.' 6—A simplified amplifier circuit
to illustrate the interstage coupling.

Auvdio Y

the template sidewavs so the reference
line is opposite m» = 100, and trace an-
other curve. Then place the reference
line opposite o 125 and trace the
third curve. Now you should have three
curves like 1, 2, and 3 on a graph that
looks like Fig. 7. Each of these curves
shows the low-frequency attenuation of
the coupling circuit in question.

To get the over-all response add the
attenuation of these three curves. At
some frequency, measure the distance
from the 0-db line to curve 2 (a pair
of dividers or a compass is handy for
this). Then, below curve 1 mark a point
equal to this distance. On our curves,
for example, at 50 cycles we mark off
distance A to curve 2, then mark off
this same distance A below curve 1. If
you do this for a number of points, you
will have points on curve ! plus curve 2.
In exactly the same way measure the
distance from the zero line and mark
off this distance below the new curve
(1 + 2). Draw a continuous line be-

1L
8007 1600 3200 6400
1000

FREQ ()

Fig. 7—Graph showing the amplitude response of each of the three coupling
circuits and the final curve (14+243) which results when the three are added.

0625 125

FREQ (w/Ub )

Fig. 8——The phase curve of the coupling circuits. This curve is normalized too.
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tween these points and you have the
sum of the three curves—the over-all
response curve of the amplifier.

The phase characteristic is con-
structed in exactly the same way using
a template made from Fig. 8. It is sur-
prising how quickly curves can be
added in this way. When more than two
curves are added, only the points need
be plotted until the final curve is drawn.

By now we can see the course of the
design, The first step is to decide what
we want, thus settling the main outline
of the amplifier. We then use the tem-
plate find the amplitude and phase
characteristics. The point where the
phase curve cuts the 150° line is the
critical point: the amplitude at this
point must have fallen by more than
the required feedback factor. If this
condition is not met, we will have in-
stability at the low-frequency end and
must make some changes in the inter-
stage coupling circuits.

R i

L}
4
T
i

!

|

Fig. 9—The amplifier coupling circuits
as they appear to the high frequencies.

The high-frequency response

At the high-frequency end we must
repeat this process. The two basic cir-
cuits are shown in Fig. 9. The resis-
tance-coupled stage has an anode load
resistor R and stray capacitance C.
made up of the tube output capacitance,
the input capacitance of the following
stage, and other strays. Of these, the
capacitance to ground of the coupling
capacitor can be the most important.
In one compact amplifier the stray
capacitance to ground of a 0.1-uf capac-
itor in a rectangular metal can was
40 pupuf.

The inductance of the circuit in Fig.
9-b is the leakage inductance L. of the
output transformer. Both these circuits
can be represented by the curves of
Fig. 6 except that they are backward.
All we have to do is turn the template
over. Now the normalized frequency is
given by w/0.. Thus if m. is 10 ke, the
frequency 20 ke corresponds to '2. The
response characteristic is constructed
in the same way as for the low fre-
quencies and the stability is checked by
observing where the curve crosses the
150° line.

Of course this calculated response
curve will not exactly match the actual
response curves of the completed am-
plifier because there are many little
things that cannot be accounted for
without an undue amount of work; but
if all steps in drawing it are care-
fully carried out, it will be close enough
so that the amplifier’s performance can
be predicted with surprising accuracy.
The effort of making the curves is re-
warded with a good amplifier.

In the next article we shall examine
the characteristics of an amplifier of
known design.
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N LAST mifih's article we began

the discussion of monophonic instru-

ments, those which produce melodies

only, without chords. As was indi-
cated, heterodyne oscillators and code-
practice-type relaxation oscillators can
be used to generate the necessary tones
for such instruments.

It is more common, however, to use
more or less simple L-C oscillators and
to vary the frequency by substituting
either different capacitors or different
inductors in the tank circuit. The rea-
son is that an oscillator is most stable
when there is just enough feedback to
sustain oscillation. Audio-frequency os-
cillators are not necessarily more stable
(in percentage terms) than r.f. oscilla-
tors, but when the latter are used in a
heterodyne arrangement, the small per-
centage of inadvertent frequency varia-
tion at r.f. produces a very large and

————————
QUTRUT

—t
%az «
——=B+

Fig. 1—A simple oscillator circuit in
which the pitch is varied by selecting
taps on the transformer grid winding.

intolerable percentage of variation at
audio. For that reason it is seldom
practical to control a beat-frequency
electronic musical instrument with ordi-
nary keys which introduce fixed fre-
quency changes; the changes simply
will not remain fixed.

At audio frequencies, almost any
kind of L-C oscillator ¢an be varied in
frequency in fixed steps by having the
keys operate switches which substitute
various values of L or C in the tank
circuit. Representative circuits appear
in Figs. 1 and 2, which show methods
for inductive and capacitive tuning.

*Audio and Television Consultant, New York City.

Oscillator circuits

The oscillator of Fig. 1 uses feedback
from the cathode to the grid through a
transformer to create osciilations, L1 is
the transformer primary and L2 the
secondary. R1-CI is a grid leak bias ar-
rangement, C2 the tank capacitor, C3
the output blocking capacitor, and R2
the plate load resistor.

The frequency is varied in fixed steps
by using taps on L2. Each key controls
an s.p.s.t. switch to determine how much
of L2 should appear across C2. If two or
more keys are inadvertently pressed
simultaneously, the one putting the
least amount of inductance in the cir-
cuit is effective and the highest note
sounds.

The circuit of Fig. 2 is an ordinary
plate feedback oscillator with a tickler
winding on the osciliator transformer.
The frequency is varied with a string
of capacitors that may be tapped at
any point. The method of calculating
or finding experimentally the correct
capacitor values for the various notes
requires a little explanation. For this
purpose only five notes are provided for
in the diagram.

With all switches open, all the capaci-
tors are in series and the effective
capacitance across the tank coil

1
C= — :
141414141
Cl C2 C3 C4 C5

This is the minimum possible capaci-
tance and corresponds to the highest
note.

With S1 closed by pushmg the ap-
propriate playing key, C1 is shorted
and the net capacitance is the recip-
rocal of the sum of the reciprocals of
only C2, C3, C4, and C5, which in-
creases the C in the tank and gives the
next lower note. With S2 closed, only
C3, C4, and C5 remain, and the result
is the second lower note.

It might seem simpler to use a
switching system like that in Fig. 3,
where each capacitor is the only one
across the tank when its key switch is
closed and series values need not be cal-
culated. The danger, however, is that
the player may accidentally hit two or
more keys at a time, throwing two of
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Part V-Basic L-C oscillator circuits
and how to multiply their frequencies

By RICHARD H. DORF*

the capacitors into the circuit. The re-
sult would be that the C in the tank
would be the sum of the two and would
tune the oscillator to a note entirely
different from either one alone—and
probably one that had nothing to do
with the scale. In Fig. 2 that is not
possible, since hitting two keys at a
time would simply short fewer or more
of the capacitors; the note sounded
would be the lower of the two. In other
words, it is not possible to put strange
values of capacitance across the tank.

In designing or constructing the cir-
cuit of Fig. 2, start with the lowest
note. Place a single capacitor across the
tank and select the valte that gives the
lowest musical note desired from the
instrument. For the next higher note,
select a capacitor which, in series with
the first, will give the desired note, and
so on up the scale. Any but very rough
calculations are entirely unnecessary,
since a good deal of experiment is re-
quired anyway, due to relatively large
tolerances in marking capacitors.

The waveform of the oscillator out-
put depends largely on the amount of
voltage fed back from the tickler wind-
ing, which, in turn, depends on the rel-
ative number of turns in tickler and
tuning coil and on the value of the re-
sistor in series with the tickler. Experi-
ment also with grid-leak values.

Multirange instruments

In general, it is difficult to construct
an oscillator which will be stable and
have the same waveform over a very
large frequency range. For that reason,

B e

m —= +250V

1l
RAARR

Fig. 2—In this circuit a series com-
bination of capacitors is selected to
get the desired pitch. When all of the
switches are open the pitch is highest.
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some designers of monophonic instru-
ments have used oscillators with a rela-
tively narrow range—one to three
octaves, using frequency multipliers or
dividers to provide the other octaves
as they are needed.

Fig. 4 shows a simple arrangement
for a string of frequency multipliers
which needs no d.c. power for its opera-
tion. It is designed as a series of simple
fullwave rectifiers identical to those
used in receiver and amplifier power

supplies.
! )¢
{ f
T T

— I T
3—Parallel switching like this

Fig.
cannot be used because it will produce
off-key notes when two keys are hit.

GRID END OF COIL

—

o o+

Every radioman knows that the out-
put of a 60-cycle full-wave supply con-
tains 120-cycle ripple because the recti-
fier takes every negative alternation of
the original a.c. (dotted lines in Fig. 5)
and places it above the base line to
make it positive. There are then twice
as many positive alternations as before.
Now when the d.c. pulsating at the
doubled frequency is taken through a
capacitor or transformer which will
pass only a.c., the base line moves to the
effective center of the waves and we get
the a.c. shown in Fig. 5-b, which is
twice the frequency of the original
sine wave signal.

In Fig. 4 we have three full-wave rec-
tifiers in cascade. If the primary of the
first transformer is fed a frequency
corresponding to Ci4, 65.41 cycles (see
frequency chart on page 42, August,
1950, issue), each rectification will pro-
vide the next octave C above. If the
master oscillator is variable over one
octave beginning at C,;, then the top-
most note available from the third rec-
tifier will be Cgy, two octaves above
middle C. In the diagram of Fig. 4 the
outputs are labeled f, 2f, 4f, and 8f, to
indicate the appropriate multiple of the
master oscillater frequency f. Each fre-
quency is taken from the secondary of
a transformer through a capacitor and
a ‘“leveling” resistor. Since there is
some power loss through each rectifier
and transformer, the values of the level-
ing resistors may be adjusted to have
the output voltage at all points the
same. The load on the last rectifier is
a resistor.

As the drawing of Fig. 5-b indicates,
the output of each rectifier is not the
original sine wave. The presence of the
sharpened negative alternations will
introduce even harmonics, which may
or may not be desirable. If it is not, a

EHW :
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fairly large capacitor may be placed
across the primaries of the second and
third transformers and across the ter-
minating resistor, as indicated by
dashed lines in Fig. 4. If these capaci-
tors are large enough, they will round
the negative peaks fairly effectively.
They will also, of course, reduce the
available output voltage, but that is not
serious if the level is high enough in
the first place. Alternately, a pi-section
lowpass filter may be inserted in each
output following the leveling and isola-
tion resistor.

If the waveform remains unaltered
after the first rectifier, the shape of the
output of the second rectifier will be
different again, for the sharpened neg-
ative peaks will have been transferred
above the baseline. The second rectifier
output will look something like Fig. 5-c,
and subsequent rectifier outputs will be
even more complex, Again, the designer
must determine whether this is de-
sirable for the particular instrument
in which the ecircuit will be used.

< —

Fig. 5—Output waveforms of the first
two frequency multipliers of Fig. 4.

Obviously, the number of rectifiers
actually used may be greater or smaller
than in Fig. 4. 1N34 crystal rectifiers
may be used instead of vacuum tubes
(but watch the currents through them)
so that no power supply of any kind is
necessary. The transformers may be
interstage units with 1-to-1 ratios or
perhaps slight stepups. If level is suffi-
cient, the primary of the first trans-
former may be used as the inductance
of the oscillator tank circuit, depend-
ing on the type of oscillator circuit
that is used.

In the next article, more complex fre-
quency multipliers and dividers will be

i :

introduced.
o
S
i
%

Fig. 4—A string of multipliers for extending an oscillator’s frequency range.
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An Eye For Music

By OLIVER HORNUNG

“That symphonic music wouldn’t irk
me so much, if only a.v.c. was actually
what it is supposed to be.”

Jim was the fellow who spoke that
way. He was only a radio repairman
and not a connoisseur of finer musiec.
Or maybe he thought of that poor loud-
speaker cone, laboring so pitifully be-
cause of some excited musicians were
trying to out yell each other.

“Please, can’t you turn down the vol-
ume a little?” he yelled.

“Why, this is good music,” retorted
Eddy who did his repair work on a
bench clese by. “I'm listening to War-
bucksy’'s most famous symphony. He
was inspired by a beautiful woman.”

“Beautiful?” gasped Jim, “why that
conglomeration of sound couldn’t have
been inspired by a witch . . .”

“You just don’t understand gocd mu-
sic! You don't realize its depth . . .”

“Sure, sure, I've heard that malarky
before. All I've got to do is get used to
it. If an Indian fakir can sleep on a
bed of spikes, 1 should be able to.”

Well, anyone’s nerves would have
been a bit on edge after struggling a
couple of hours with a new-fangled,
three-speed record changer. The tone
arm was so light it jumped those micro-
grooves when the changer was shaken
just the slightest bit. And to make
things worse, Mr. Swiderski had writ-
ten: “It still jumps grooves when we
dance the polka.”

“Oh hum,” Jim muttered to himself,
“it will take more than a 5-gram pickup
arm to weather the floor-shaking prop-
erties of the Polish Hop. I'll just send
this changer back to him and tell him
to .. ."”

“Don't put it back in the box yet,”
just then spoke a feminine voice, “I
would love to hear this record first.”

Jim looked around and saw Marie,
that opera-loving office girl who could
be a pest at times.

“And now what must I endure?”’

“0Oh, 1 know you will love this . . . it
is Pili Pontinta’s most famous aria!”

Jim connected the amplifier, pushed
in the linecord plug and put the new
record on the changer. The amplifier
was warming up, the record had
dropped, and Eddy was coming over
to listen.

After a bit, Jim began to stare at
them both. Next he gazed at the
changer and than back at Marie and
Eddy. He also shook his head.

“Tell me, do you really enjoy her
screaming? If she isn’t in actual ageny,
'l bea...”

“Her voice is simply wonderful!”’

“Yes, if you only had an ear for
music, you would appreciate her voice.”

Jim reached for the changer; his
hand grasped a knob which he turned
from a number 45 to a number 331,

“Doesn’t she sound more happy now?
Sometimes my ear tells me to use my
eve . .. I do have an eye for music!”
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Getting Rid of TVI

For Improved Video

By ROBERT F. SCOTT

F YOUR TV receiver suffers from a

constant barrage of interfering sig-

nals which rips your picture to

shreds just follow along while we
point out causes and cures for about
95% of all TVI. You have probably
read the artiele “TV Interference
Problems,” by William L. Kiser, in the
January, 1950, issue. If you haven’t,
reter to that issue or send to this
magazine for a free reprint of the
article.

Because a television broadcasting
channel is 6 megacycles wide, 2 re-
celver’s tuned circuits cannot be made
selective enough to eliminate all inter-
terence adjacent to them. Furthermore,
the picture and sound i. f. channels
usually are in the 21-27-me range and
respond to strong signals in this range
so that interference patterns appear
in the picture.

Because the front end of a TV re-
ceiver cannot completely reject signals
outside the 6-mc channels, such signals
must be kept from the active circuits
of the receiver. Exaggerated adver-

Photo of the 300-ohm highpass filter.

tising has led the average set owner to
believe that a TV receiver is a perfect
piece of equipment and that all inter-
ference must be eliminated at its
source. This is not true!

All users of shortwave transmitters
have become TVI conscious and most
of them have taken steps to keep har-
monic radiation within the limits speci-
fied by the FCC—still there remains
plenty of TVI. Now that transmitters
are being cleaned up, the rest is up to
set owners and manufacturers. Some
sources of interference which can be
cured by shielding, traps, or filters at
the receiver are:

Shock excitation

Strong signals below 54 me may be
picked up by the antenna and lead-in

and fed to the front end of the re-
ceiver. These signals appear on the
grids of the r.f. or mixer stages and
may so overload them that harmonics
are generated in their plate circuits.
Because the plate circuits are tuned to
TV channels, harmonics in this range
will be emphasized and heterodyned
into the i.f. channels by the mixer.

Signals mniost likely to cause this
trouble may be generated by coninter-
cial shortwave, police, fire, public util-
ity. and amateur transmitters; and
scientific, electro-medical, and indus-
trial heating equipment operating be-
low 54 me. Shock excitation eauses in-
terference which blanks out all chan-
nels—active and inactive.

If the frequency of the interfering
signal is known, series- and parallel-
tuned traps, open quarter-wave or
shorted half-wave stubs, or highpass
filters may be inserted in the antenna
lead-in close to the tuner. The design
and construction of such rejection cir-
cuits will be described later in this
article.

Cross modulation

The receiver’s oscillator may radiate
a fundamental or harmoniec which
beats with signals outside the TV chan-
nel. This may produce heterodynes
(cross-modulation) which fall inside
the channel to which the receiver is
tuned. For example: When the average
receiver is tuned to channel 3, its os-
cillator is operating on 87 mc. Some of
this 87-mc signal may appear on the
grid of the r.. stage and beat with a
2-meter signal on 148 mc to produce a
61-mc heterodyne (148-87 = 61) which
falls directly on the video carrier of
a channel. 3. This unwanted signal will
be amplified by the €0-66-mc tuned r.f.
amplifier, heterodyned by the mixer,
and fed into the video i.f. amplifiers.
Thus the set creates its own interfer-
ence.

Likewise, when a receiver is tuned
to channel 5, its oscillator—on 103 nic
—can beat with a local TV station on
channel 7 or 8 to produce beats in the
71-77- or 77-83 -mc ranges. These beats
span the carrier frequencies of chan-
nels 5 and 6 and produce interference
patterns. Similar types of interference
can be produced on other channels
whenever the receivers’ oscillator radi-
ates signals which will heterodyne ex-
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traneous signals into the TV channel
being received.

The simplest way to reduce or elimi-
nate interference of this type on a
given channel is to connect a shorted
half-wave stub across the set’s antenna
terminals. Cut the stub to the receiver’s
oscillator frequency. If the oscillator
frequency is not in other TV channels,
the stub may be permanently connected
across the lead-in, In other cases, a
switch may be needed to cut the stub
out of the circuit. Sometimes a half-
wave stub cut to the interference will
do the job. If this type of interference
occurs on several channels, you may
have to cut separate stubs for each
channel and switch them in as the re-
ceiver is tuned to different channels,

Radiation from other sets

Table I shows the TV channel limits
and the carrier and heterodyne oscil-

lator frequencies for video i.f.'s of
TABLE 1
gg;n;;;-cii’.“:." ot Coviorl Mhe
| Amc}  (mc)  {mc) {mc)
2 54.60 5525  59.75 81
3 6066 | 6125 575 87
] 6672 | 6755 | NS ;)
5 76-82 | 77.25 | 8175 103
6 | 8288 | B35 8775 109
7 174-180 175.25 | 179.75 201
8 | 180-186' 181.25 | 18575 207
9 186-192 187.25 19175 23
10 | 192-198, 193.25 | 197.75 219
] 198-204| 199.25 20375 25
12 204-210 205.25  209.75 rE 1]
13| 210-216 211.25 | 21575 27

25.75 me. and sound i.f.’s of 21.25. Note
that when a receiver is tuned to chan-
nel 2, 3, 7, 8, or 9, its oscillator is tuned
to channel 5. 6, 11, 12, or 13, Sets with
other i.f.s may have oscillator radia-
tion in different channels. Radiation
from the oscillator may reach the an-
tenna and be broadcast into neighbor-
ing receivers.

The oscillators of most FM receivers
tune between 77.3 and 97.3 me. Radia-
tions from them will fall in channels
5 and 6 whenever the offending FM
receiver is tuned between 88 and 98.7
me.
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Fig. 1—Circuit of the 300-ohm filter.

'SHIELD

3"°300n TO RCVR = KEEP
4 Lm SHORT AS POSSIBLE

The oscillator operates below the
signal frequency on the high bands of
some Motorola receivers and it will
radiate signals which fall in channel
7, 8, or 9 when the set is tuned to chan-
nel 11, 12, or 13,
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Old TV reccivers with 8.25-me i.f.’s
are also offenders in this respect. The
oscillator, displaced from the signal
frequency by only 8.26 me, it is more
likely to cause interference on adjacent
TV channels. This is particularly true
when the receiver is tuned to channel
4 and its oscillator is on 80 mec—well
within the limits of channel 5.

Traps, stubs, and filters are usually
useless in eliminating interference
which falls directly on a TV channel;
but if the interierence is weak, cut a
half-wave stub for the channel being
received, Try shorting the stub with
a carbon resistor between 22 and 220
ohms. Sometimes you can eliminate the
interference without losing the video
and sound carriers. Use the largest
resistor that will reduce the interfer-
ence so it is not objectionable. If this
method does not work, try to locate the
offending receiver. Once it is located,
advise the owner to connect a booster
in front of his receiver. A booster will
help to attenuate oscillator radiation
into the offending set’s antenna. It will
not help if the radiation is direct,
rather than through the antenna.

If the receiver happens to be one of
the Motorolas with the oscillator fre-
quency below the signal on the high
band, advise its owner to take the set
to a Motorola distributor or service
technician who will modify the front
end to eliminate the trouble. This
change i3 made without cost to the set
owner.

Audio amplifier pickup

Pickup in the audio amplifiers is
similar to that in the video amplifiers.
Direct pickup in the a.f. amplifier is
present when the volume control fails
to attenuate the sound interference.
Such interference is most common in
TV-radio-phono combinations having
the a.f. circuits on a separate chassis.

When the interfering signal is com-
ing through, touch a 3-foot test lead
to each audio grid in turn until the
interference gets louder. Try bypassing
the grid of this stage to ground with
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Fig. 2—Circuit of the 72-ohm filter.
a .0002- or .0003-uf mica or ceramic
capacitor, Keep the leads as short as
possible. If this does not work, add a
47,000-ohm resistor in series with the
hot lead to the grid. The resistor and
capacitor will form a lowpass filter
which shunts r.f. to ground and pre-

vents its being detected in the a.f.
amplifier.

Diathermy

Interference from electromedical,

scientific, and industrial heating equip-
ment is usually below 50 mc¢ and can
be prevented from entering the re-
ceiver via the antenna by using a high-
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pass antenna filter. As additional pre-
cautions, try line filters and a shield
around the receiver chassis.

Constructing rejection circuits

Details for constructing m-derived
highpass filters for 300- and 72-ohm
transmission lines are shown in the
photos and in Figs. 1 and 2. The 300-
ohm filter will cut off all signals below
45 me. L1 and L3 are 15 turns of No.
200 enameled wire close-wound with an
inside diameter of % inch. L2 is a
center-tapped coil of 16 close-wound
turns of No. 20 enameled wire on a
%-inch form. Similar filters are avail-
able as kits and as wired units.

The 72-ohm filter shown in Fig. 2 is
more elaborate than the 300-ohm model.
It was used to prevent 75- and 20-
meter fundamentals from reaching a
TV receiver which had its antenna
within § feet of the transmitting an-
tenna. All coils are wound with No, 22
enameled wire and are % inch in diam-
eter and % inch long. L1 and L4 have
seven turns, L2 has four and one-half
turns, and L3 has four turns.

The layout and construction are im-
portant to the performance of high-
pass filters. The 300-ohm filter was not
shielded because this was not neces-
sary. If the TVI is severe, the filter
must be placed in a shielded box, as
was the 72-chm job. Individual shields
between the coils of the filter may also
be necessary. But in most cases it is
sufficient to mount the coils with their
axes at right angles to each other. The
components are soldered to lugs riveted
to a sheet of Bakelite. The broken lines
in Figs. 1 and 2 show how shields be-
tween the coils are placed.

Figs. 3-a and -b show parallel- and
series-tuned traps made from Ohmite
r.f. chokes and miniature variable
capacitors. Table 2 shows the values
of inductance and capacitance for traps
having different ranges. Ohmite chokes
which can be used are shown in the
column next to the inductance.

The length of a half-wave stub in
inches can be calculated from the form-
ula:

5904 X v ,
Freq. (me)
and the length of a quarter-wave stub
from:
2052 X v
Freq. (mc)

The factor v is the velocity of propaga-
tion of the signal in the line, expressed
as a fraction of the speed of light, and
is equal to .659 for coaxial cables, .68
for 75-ohm ribbon, and .82 for 300-ohm
ribbon.

10- and 11-meter ham signals

The 11-meter band (27.160-27.430
mc.) is within, and the 10-meter band
(28.00-29.70 mc) is close to the i.f.
passband of the average TV receiver.
Because the receiver’s i.[. channel is
6 mc wide, its tuned circuits cannot
keep out signals only one mc away.
Interference from nearby 11- and 10-
meter transmitters will be picked up
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even when such equipment is operated
well within the FCC requirentents.

Interference from these sources gen-
erally appears as blanketing on all
channels. Remove the antenna from the
receiver. If the interference is still
present. the components in the i.f.
channels are picking up the signals
directly.

This interference can be eliminated
by shielding the receiver and using r.f.
filters in the power line. Because the
interference can enter the shielded re-
cetver on the antenna lead-in, it may
be necessary to use a highpass filter in
the lead-in.

6-meter amateur signals

The 6-meter amateur band (50-60
nic) is adjacent to channel 2 (54-60
mc). The tuned circuits in the front
of the receiver are not selective enough
to eliminate entirely a strong signal
from a transmitter on the high end of
the 6-meter band while receiving a
channel-2 video carrier on 55.25 mc,

Because the 6-meter band is so near
channel 2, highpass filters are not too
effective in reducing 6-meter pickup.
Series- or parallel-tuned traps tuned
to the interfering frequency will work
well. For best results, the stubs or
traps should be tunable to follow the
transmitter as it shifts from one end
of the band to the other.

FM stations

The second harmonics of FM broad-
cast stations fall between 176 and 216

The highpass filter for 72-ohm coax.

me and can cause interference on all
high-band TV channels, and images of
103- to 106-mc FM stations fall on
channel 2. As the interlering signals
are directly on the TV channels, traps
and other rejection circuits are not
practical. This type of interference
problem can best be solved by using a
highly directive, beam-type, high-band
TV antenna with a high front-to-back
ratio. The antenna should be oriented
so the FM signals arrive from the back
or side. You are out of luck if the FM
and TV stations are in the same direc-
tion from the receiving antenna.

Electrical appliances

Cash registers, electric signs, motors,
hair dryers. and numerous other elec-
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Conducted by
WALTER H. BUCHSBAUM

NUMBER of readers have
asked about buzz in the sound
of television receivers using

the intercarrier system. This
system uses all picture i.f. stages to
amplify both the sound and picture i.f.
signal. At the second detector the pic-
ture i.f. carrier beats against the sound
i.f. carrier and a second i.f. of 4.5 me is
produced. This 4.5-mc signal is fre-
quency-modulated with the audio signal
and amplitude-modulated with the pie-
ture signal. In the sound section a
limiter stages removes most of the AM
components and a ratio detector, rela-
tively insensitive to AM, removes the
FM sound signal from the carrier.
The buzzing noise often heard in
these receivers is due to the ver-
tical synehronizing pulses which pass
through and are amplified by the audio
system. The theory of intercarrier re-
quires that the sound i.f. earrier be at
the bottom of the i.f. response curve, at

Television

\

least 20 db below the picture ecarrier.
The solid line in Fig. 1 shows what fre-
quently happens. The 21.25-mc sound
carrier is on the slope of the curve and
definitely not 20 db below the 25.75-mc
picture carrier. One method to improve
this eondition and thereby reduce the
buzzing noise considerably is to re-
align the i.f. section and make sure
that the sound i.f. is well below the
picture carrier. In some receivers the
i.f. design does not permit proper ad-
justment. Then it may be advisable to
insert a trap.

The 21.25-me¢ sound trap shown in
Fig. 2 is used in the cathode circuit of
one of the i.f. amplifiers. The reason for
using a cathode trap is that it does not
requite any major circuit change. The
alignment of the other i.f. coils is not
affected by the cathode trap except that
the trap, when properly aligned, will
reduce the strength of the sound earri-
er as indieated in Fig. 1.

Reduced sound signal will mean a
weaker signal at the ratio detector and
in turn less chance of a strong AM buzz
to ride through. The ratio detector is
quite sensitive to weak FM signals, but
strong AM signals can ride through.

Another frequent cause of buzz is
syne pulse clipping in the first video
amplifier. This distorts the AM enve-
lope of the 4.5-mc signal and causes
buzzing. To overcome this type of de-
fect the video detector load resistor
should be reduced in value. This will
reduce the video signal, but in many
receivers the gain control is set to less
than maximum anyway, especially on
strong stations, and on these stations
buzzing is most prevalent.

Occasionally an audio lead may pick
up the 60-cycle pulse while passing
near a vertical sweep section compo-
nent. The vertical blocking oscillator
and the output transformer are espe-
cially strong radiators and audio leads

GETTING RI!D OF TVl FOR IMPROVED VIDEO

(Continued from previous page)

trical appliances produce sparks and
ares which generate damped waves
over a wide band of frequencies.

The source of the iaterference can
usually be located by looking for this
obvious one and by timing the interfer-
ing signals to determine if they have
a particular pattern or cycle. For ex-
ample, if the interference is on and off
for b50-second intervals, it may be
caused by a traffic light; if it is more
frequent, look for flashing signs in the
neighborhood. Once you locate the of-
fending device, make a report to its
owner and to the power company. Urge
the owner of the equipment to install
line filters and shields to eliminate the
trouble. If you cannot get action in the
matter, make a report to the radio in-
spector in your district or write to the
Secretary of the Federal Communica-
tions Commission, Washington 25,
D.C. In the meantime, it may be worth-
while to try a highpass filter in your
lead-in and a filter in the power line.
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Fig. 3—Shunt- and series-tuned traps.

Video amplifier pickup

The video amplifier of the receiver
responds to signals ranging from low
audio frequencies to 3.5 or 4.5 me,
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Strong signals below 4.5 me¢ will cause
serious interference if they get into
the video amplifier. This is particularly
true of 3.5-4.0-m¢ amateur transmit-
ters. Most of this tyvpe of trouble is
from direct pickup by power lines and
unshielded components in the video
amplifier. Shield the receiver and in-
stall filters in the lead-in and power
line to prevent it. Sometimes, shielded
or coaxial transmission line will elimi
nate the interference that is picked up
by the video amplifiers.

TABLE 2
L Ohmite | C-uuf at C-unf ot/ C-unf o
wh type 3.5-10 me 7-21 me | 21-56 m¢
| |
.02 Z.28 | 100 |
007 Z-5) 75
1
02085 | 2.235 70
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should be kept away from them as
much as possible. Often the pickup is
magnetic, and ordinary copper shield-
ing is not sufficient. The best remedy is
to re-route these audio leaas.

25.75MC

EFFECT OF TRAP

Fig. 1—An i. f. response curve showing
the effect of inserting a sound trap.

1ITURNS N16 Enam ¢ Oupt
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Fig. 2—The sound trap in the cathode
circuit, and winding data for the trap.

In a few receivers the diod. used for
limiting the sync pulse in the sync sep-
arator circuit is part of the ratio de-
tector and audio amplifier tube, such as
the 6S8-GT or the 6T8. In this case the
buzz may be picked up inside the tube.
The only remedy is to use another diode,
possibly a crystal like the 1N34, located
near the sync separator tube socket.

Picture distortion

The top portion of the picture on my
Motorola 10VK12 appears blown up
compared to the rest of the picture.
The lines at the top appear further
apart than those at the bottom.—
ER. G. B., Albuquerque, N.M.

1 suppose you have tried adjusting
the vertical height and linearity con-
trols. The top part of the picture is
controlled largely by the resistance on
the cathode of the vertical output am-
plifier and the linearity control is part
of this resistance. Check to see if the
cathode of this output tube is shorted
to ground. This could be due to a
shorted 250-uf, 25-volt electrolytic.

With at least 1,000 ochms in the cath--
ode of the vertical output amplifier the
top part of the picture cannot stretch.
With the set turned off, measure the
d.c. resistance from this cathode to B-
minus. Check for a positive d.c. voltage
on the cathode when the set is operating.

New rectangular tube

Can you tell me when and where [
will be able to get the new 14-inch
rectangular tube? I would like to sub-
stitute it for the 10BP;.—G. L., Bronzx,
N.Y.

The 14BP4 is an all-glass rectangular
kinescope with a 70° deflection angle
and requiring a second anode voltage
of 12 kv. It is manufactured by Hytron,
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Sylvania, and several other manufac-
turers and should be available now.
The new tube cannot be substituted
for the 10BP4 because most receivers
using the 10-inch tube supply only
about 7 kv and only enough sweep for
a 52° deflection angle. To use the 14dBP4
you would have to change the horizon-
tal flyback circuit and put in a new
flyback transformer and deflection yoke.

A.c. hum

On programs originating in Wagh-
ington the picture on my Hallicrafters
T54 18 normal and steady. When the
programs originate in other cities, a
dark line appears on the screen, stretch-
ing horizontally across and moving
slowly up or down—J. W., Washing-
ton, D.C.

The cause for this dark bar lies in
the power supply. Your local programs
have their 60-cycle pulses synchronized
to the power frequency of the Wash-
ington, D.C., power companies. Since
your receiver is connected to the same
power line, any a.c. ripple will be locked
in with the picture and will not be
noticeable.

In other cities the power frequency
may be slightly different from that in
Washington and therefore will be dif-
ferent from the ripple frequency in
your receiver. As a result a 60-cycle
bar appears on your screen and moves
up or down, depending on the frequency
difference between the distant station
and Washington.

The remedy for this condition is to
improve the filtering in your receiver
power supply. Try shunting each filter
capacitor with one of identical value.
If this does not help, connect a 200-
ohm, 2-watt resistor in series with the
B-plus lead to the picture i.f. stages
and bypass this resistor on both sides
with an 80-uf electrolytic capacitor.
Improving the filtering will at least re-
duce the a.c. hun: on the picture.

Poor brightness and focus

I am using a Meisaner 24 TV televi-
gion receiver to drive a 16-inch tube
but the brightness is only fair and the
retrace lineg cannot be eliminated. I
would like to add gated a.g.e. and also
improve the focus.—A. P. H., Ingle-
wood, Calif.

To get better brightness and prob-
ably also better focus you should in-
crease the second anode voltage. Since
your set did not originally have a 16-
inch tube, you can increase the high
voltage by using a high-efficiency fly-
back transformer. I recommend any of
the available conversion kits such as
the Tech-Master Hi-Sweep Kit or the
Guthman-G-E 77J1 flyback transformer.

If the poor focus persists, a larger
focus coil, RMA No. 109, may help.
This coil requires the same focus cur-
rent but produces a stronger field.

Gated a.g.c. can be installed in your
receiver, but this is a job for an ex-
perienced technician only. Suitable kits
are available at most radio jobbers.

Retrace lines usually appear when
the picture signal is not strong enough
to blank out the retrace period. A new
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video amplifier tube or more i.f. gain
may remedy this defect.

Sound in picture

My late-model Magnavox scems to be
working all right but frequently « se-
ries of dark waves appear on the screen
when there is a loud voice, applanse,
or orchestral musgic.—M. E. M., Roches-
ter, N.Y.

These horizontal dark waves travel-
ing vertically across the screen may be
due to a number of causes. If your case
it is undoubtedly connected with the
TV sound signal and may be caused by:

A microphonic tube. A video i.f. am-
plifier or the second detector may be
microphonic and strong sound waves
from the speaker cause it to vibrate.

Improper alignment of the i.f. ampli-
fier. especially the sound traps. Incor-
rect a.g.c. bias on the i.f. amplifiers
may also be the cause.

Deterioration of a decoupling resistor
and capacitor in the audio amplifier.

Horizontal white line

A stationary white line runs horizon-
tally acirosg the screen of my Transvi-
sion 7-inch receiver. Replacing the pie-
ture tube did not get rid of it and it is
rather objectionable—M. S. K., Eliza-
beth, N.J.

See if this line remains stationary
when the vertical hold control is ad-
justed to let the picture roll. If it re-
mains stationary, the most likely source
is the high-voltage section. A filter or
decoupling capacitor may be bad.

If the white line moves when the ver-
tical hold is adjusted, then the defect is
in the vertical sweep circuit. Replacing
the 6SN7 oscillator and output ampli-
fier is the first step. Next try a resis-
tance and voltage check through the
vertical sweep section. As a last resort
the coupling and sweep discharge ca-
pacitors in the vertical sweep section
should be changed.

Convert to 16-inch tube

I would like to convert my Motorolu
VT105 for use with a I6-inch tube in-
stead of the 12-inch tube it nore hus.—
J. L., Detroit, Mich.

Several changes are required to make
this conversion.

If you plan to use a 16 AP4, the metal
envelope tube, you must get a plastic
mounting ring and hood to insulate the
hot metal shell. You will also have to
rearrange the mounting brackets, the
deflection yoke, and focus coil hood.
You can use the 16AP4 with no elec-
trical changes.

If you wish to use any round glass
16-inch tube, the mechanical changes
mentioned will also have to be made. In
addition you will have to install a 63°
deflection yoke in place of the present
54° type. It is desirable to increase the
high voltage, but since this requires a
new flyback transformer and some ma-
jor changes it is best omitted.

A 16-inch rectangular tube cannot be
used with this set because there will
probably not be enough deflection and
high voltage.
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Radio Set and Service Review

The RCA “Million-Proof” sets
have several all-new features

O IMPROVE stability, operating
efficiency, and interference rejec-
tion in fringe areas, a number of
new electronic circuits are incor-
porated in the new RCA MP (Million
Proof) TV chassis. Mechanical changes
in the chassis are designed to eliminate
many steps in the installation proce-

This trick phote shows how easy it is to focus the set while watching picture!

dures and make circuit compenents
more accessible for ease of serviecing
and adjustment.

A new centering lever which moves
up and down and side to side replaces
the three interacting screws which
were used as centering adjustments on
earlier models. The new focusing ad-
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Justment is a flexible sha$t extending
through the back cover of the cabinet
so the picture can be focused while
watching the face of the C-R tube. This
adjustment permits correct focusing
when anode voltages ave in the 7.5-
14-kv range. The horizontal oscillator
frequency adjustment has been placed
atop the chassis in a spot easily acces-
sible from the rear. A three-position
a.g.c. control switch replaces the a.g.c.
threshold control used on a number of
other chassis. This switch can be set for
best a.g.c. operation for any signal.

Twelve high-frequency oscillator ad-
justments are available from the front
without pulling the chassis. In earlier
models, oscillator adjustments for chan-
nels 6 and 13 were made from inside the
cabinet.

Circuit analysis

The latest RCA TV chassis use the
type KRKS8 front ends, the circuit of
which is shown in Fig. 1. Having a
6CB6 r.f. amplifier and 6J6 oscillator
and mixer, this unit is designed for
better signal-to-noise ratio in fring.
areas and for minimum osecillator radi-
ation. The 6CB6 has low input conduct-
ance with low-noise characteristics. Its
low grid-to-plate capacitance helps to
prevent the oscillator signal from feed-
ing through into the antenna circuit
where it will be radiated as interfer-
ence. The antenna feeds into a highpass
filter consisting of C202, 'L200, C20 ).
L202, C201, L201, 1.203, and C203. L2023
and C203 form a parallel-tuned FM
trap which is adjustable from the top
of the chassis and tunable from 90 t.
110 me. The 100-upf capacitor C202 re-
duces AM broadecast interference and
blocking in strong signal areas. The en-
tire input circuit is shielded to elimi-
nate stray pickup.

The r.f. amplifier is biased by a 27-
ohm ecathode resistor bypassed by a
12-upuf capacitor. These values are se-
lected to limit changes in input capac:.
tance with changes in a.g.c. bias. At
low values of bias, the apparent grid-
to-cathode capacitance rises and reflects
this added capacitance across the an-
tenna circuit to tune it to a slightlv
lower frequency. When the bias in-
creases, the capacitance decreases and
the antenna shifts to a higher fre-
quency. Thus, when the r.f. curve is
aligned flat for normal signals, the pie-
ture carrier will rise slightly above the
sound carrier at a low bias level-—when
the signal strength is low. With the
picture carrier level boosted, the set
has an apparent improvement in the
signal-to-noise ratio in low signal-
strength areas.

Microphonics in the front end are re-
duced by connecting the osciilator eir-
cuit to the section of the 6J6 which

RADIO-ELECTRONICS for
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does not support the getter and by
using low L-C tuning constants. Cou-
pling between oscillator and mixer is
adjusted by varving C7. This capacitor
is adjusted for optimum conversion
cfficiency.

A series-tuned network C8-L44 in the
mixer plate circeuit is tuned above the
highest TV frequency so it reflects—by
Miller effect—a capacitive reactance
into the mixcr grid cireuit. This re-
flected capacitance provides the proper
loading effect over the TV channels,
The 10,000-ohm resistor across the pri-
mary of the converter transformer
broadens the response of this circuit.

The converter transformer is link-
coupled to the first video i.f. transform-
cr through 75-ohm coaxial cable. Oscil-
lator radiation is further reduced be-
cause of the shielding and the low volt-
age in the low-impedance circuit.

The a.g.c. line to the r.f. amplifier is
also connected direetly to the paralleled
diwdes in the 6AV6 first a.f. amplifier.
The purpose of this diode connection is
to clamp the r.f. bias at -0.1 volt in a
type of delayed a.g.c. arrangement un-
til there is suflicient a.g.c. signal volt-
age (0.2 volt) to overcome the clamped
bhias and bias down the r.f. tube on
strong signals. This connection in-
creases sensitivity to weak signals and
reduess sensitivity on strong ones so
the r.f. and picture i.f, circuits are not
overloaded.

The video i.f. amplifier circuit con-
sists of the double-tuned converter
transformer followed by four stagger-
tuned i.f. stages tuned 0.25 mec lower
than in previous models. This slight
shift in the i.f. eliminates interference
due to video i.f. harmonics. The first
three i.f. stages are controlled by a.g.c.
voltage. Their cathodes are overcom-
pensated to cause a slight rise at the
picture-carrier end of the response
curve when the input signal is reduced.
This improves the signal-to-noise ratio
on weak signals and makes sonme im-
provement in the picture resolution on
strong signals. In other respects, the
video i.f. system is similar to that used
in earlier models.

The video detector and amplifier cir-
cuits are shown in Fig. 2. Note that the
video detector, pins 2 and 5 of the
GALS, is tapped down on coil L102.
This reduces loading on the coil and
provides the correct input signal level
for the video amplifiers. The video de-
tector is returned to ground instead of
a high negative bus as in some sets.
This change reduces the heater-to-
cathode potential in the tube and re-
duces the possibility of tube failures
due to shorts and breakdowns.

The a.g.c. rectifier, pins 1 and 7 of
the 6ALS5, is connected across the en-
tire coil so it is supplied with approxi-
mately three times the voltage at the
detector.

A novel noise clipper

The peak-to-peak voltage at the grid
of the first video amplificr varies over
a range of approximately 2 to 1. A
novel circuit clips noise at this grid,
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two tubes instead of three as in ea-lier

models. A higchpass filter in the antenna input circuit minimizes interference.

This tube is operated so the tips of the
sync signals are close to cutoff voltage.
The plate voltage for this stage is
taken off the junetion of R210 and
R211, dropping resistors for the plates
of the first and third video i.f. ampli-
fiers. These stages are controlled by the
a.g.c. signal so the drop across the re-

sistors is greatest for weak signals.
After filtering, this veltage, which va-
ries from 60 with a weak signal to 140
with a strong one, is applied to the
plate of the first video amplifier. Thus
the tips of the sync signals are always
near cutoff, and noise above the syne
tips will be clipped. This circuit helps
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to improve the synchronization of the
sweep oscillators.

The a.g.c. switch is adjusted for
optimum performance under different
signal levels. Position No. 1 is for nor-
mal signals. The switch should be ad-
vanced to position 2 if in'lpulse-type
interference prevails in the receiving
locality. Position 3 is for weak-signal
areas where impulse-type interference

DC RESTORER PLATE

12AU7
VI0T8 - SYNC SEP AMPL

BAVE
VERT SWEEP 0SC

"Television

(40 R200 _VERT SYNC PULSES

the grid of V107B, the second syne
clipper. This section of the tube (Fig.
3) is biased so the syne tips are clipped
due to cutoff and compressed due to
plate saturation.

The deflection circuits

The vertical sweep generator is a
free-running multivibrator of unusual
design. When the set is first turned on,
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Fig. 3—An unusual multivibrator is the heart of the vertical deflection circuit.

is encountered. In this position, a.g.c.
is removed from the set and the re-
ceiver may overload on signals over
200 microvolts.

Poor alignment of the fourth video
i.f. amplifier or a bad 6CB6 in this
stage can also cause overloading. Check
the alignment of this stage and try
several new 6CB6's to find one which
will develop enough a.g.c. voltage to
prevent overloading in strong-signal
areas.

V107A is the d.c. restorer and first
sync clipper. The a.c. video signal is
applied to the grid of the C-R tube
through C192 and R121. A portion of
the composite video signal is rectified
by V107A and applied to the grid of
the C-R tube. Because C133 holds most
of its charge for the duration of one
line and is recharged by éach syne
pulse, the <.c. level on the grid of the
C-R tube is held at the correct level
with respect to the picture information
and sync sent from the transmitter.
The plate voltage of this tube is ad-
justed so the video information is
clipped and only the sync pulses ap-
pear in the plate circuit.

The negative sync output from the
plate of V10TA is directly coupled to

—*=FROM SYNC SEP

minor circuit disturbances cause a
positive pulse to be fed from the plate
of the vertical output stage through
C179 to the grid of the vertical oscilla-
tor tube. This positive pulse causes the
oscillator grid to draw current, charg-
ing capacitors C139 and C140. The end
of the pulse finds these capacitors
charged negatively so the oscillator
tube is cut off until nearly all the
charge has leaked off through R200,
R148, and the hold control. While these
capacitors are holding the vertical os-
cillator tube at cutoff, capacitor C141 is
charging through the power supply and
resistor R155. This voltage is applied
to the grid of the vertical output tube,
causing its plate voltage to decrease.
When most of the charge has leaked off
C139 and C140, the oscillator conducts
and C141 discharges rapidly through it.
The rapid discharge of C141 causes the
plate voltage to rise on the output tube
and send another positive pulse to the
oscillator grid to keep it running at a
frequency slightly lower than the nor-
mal vertical sweep frequency.

When a signal is tuned in, positive
sync pulses are applied to the oscilla-
tor grid. If the oscillator is cut off be-
cause of the charge on C139 and C140,
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Fig. 4—The horizontal oscillator uses the familiar synchroguide a.f.c. circuit.
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the positive sync pulse will overcome
the negative charge and cause the os-
cillator to conduct prematurely and dis-
charge C141. By eliminating the block-
ing transformer—an essential com-
ponent in many circuits—servicing has
been simplified and the overall weight
of the set is reduced.

Another unusual feature of the ver-
tical deflection circuit is that the posi-
tive retrace pulse from the output stage
is applied to the cathode of the C-R
tube. The amplitude of this pulse is
sufficient to cut off the picture tube
during the retrace period, making the
retrace lines invisible.

The high-voltage and horizontal de-
flection circuits are shown in Fig. 4.
The horizontal oscillator and its control
circuit are similar to the synchroguide
used in earlier models. The oscillator
frequency is controlled by the position
of the slug in winding A-C on the
blocking transformer and the bias on
the oscillator tube.

The oscillator control tube is biased
almost to cutoff so it passes current
only during the positive peaks of a
signal applied to its grid. This incon-
ing signal is a complex one composed
of a part of the sawtooth generated
by the oscillator and the positive syne
pulse from the sync clipper or separa-
tor. The phase relationship between the
sawteoth and the sync pulse will deter-
mine the amount of conduction in the
control tube and the charge which it
places on C147 and C148 in its cathode
circuit. The voltage on these capacitors
is applied as bias to the grid of the
blocking oscillator. Because the speed
of the oscillator is a function of grid
bias and the developed grid bias is de-
termined by the phase relationship be-
tween the sync and oscillator voltages,
the oscillator is automatically locked in
with the sync pulses transmitted by the
station. Winding C-D and capacitor
C150 help to stabilize the blocking
oscillator,

The signal from the oscillator is fed
to the grid of the horizontal output
tube through a capacitive voltage di-
vider consisting of the 560-uuf coupling
capacitor and the horizontal drive
range control. By varying this capaci-
tor, it is possible to control the conduc-
tion of the output stage.

The sweep output cireuit is the con-
ventional direct-drive type used in
earlier sets.

The sound strip consists of two
6AU6’s as 21.0-me i.f. amplifiers cou-
pled through a single-tuned transform-
er, a 6AL5 discriminator, 6AV6 a.f.
amplifier, and a 6AQ5 power output
stage. The sound i.f. signal is picked up
at the grid of the third video i.f. stage.

The low-voltage power supplies are
conventional. A 140-volt power trans-
former and two selenium rectifiers are
used in a voltage-doubler circuit in the
12%-inch models and a 376-volt supply
with a 5U4-G rectifier is used in the
16- and 19-inch models.

The circuit features described here
apply directly to the 12%-inch models.
Minor circuit variations will be found
in the larger models.

RADIO-.ELECTRONICS for


www.americanradiohistory.com

Televis

{::7

Television DX Reports

HE peak of the dx season now

seems to be over and the flood

of letters that swamped us during

the summer months is now getting
back to normal. While it is difficult to
come to any definite conclusions about
‘ong distance TV reception, we do know
that reception over distances of a
thousand miles or more are not un-
common.

One such dx reception resulted in a
Gardner, Kansas, family getting a
much wanted puppy through a program
they saw on WPTZ in Philadelphia.
Roy Neal, conductor of a daily show
on WPTZ, recently offered a puppy to
the person who wrote in the best letter
on why he would give it a good home.
Two days later Neal got a reply from
Mrs. Arthur Pearce of Gavdner, some
35 miles from Kansas City. She had
scen the show and wrote that she
needed a pup to replace one that had
vecently been Kkilled en their farm.
Mrs. Pearce guaranteed wonderful care

The Pennsylvania SPCA, who spoa-
sored the give-away, immediately got
in touch with SPCA authorities in
Kansas who saw to it that the Pearce
family got a pup.

WPTZ claims no regular audience in
Gardner, Kansas.

Again we extend our thanks to those
readers who have sent in reports. Our
dx’ers—and we seem to have developed
quite a clan—have shown much en-
thusiasm. There scems to he a certain
thrill in picking up a station a thou-
sand or more miles away, presumably
because it isn't supposed to happen.

Actually these reports are valuable
from another standpoint. One of the
reasons the FCC has imposed the pres-
ent ban on additional TV station allo-
cations is that no one knew much about
the way signals at these frequencies
would behave. Engineers calculated
that TV transmissions would be line-
of-sight. and accordingly it would be
safe to have stations on the same chan-

adjacent-channel stations only 85 miles
apart. As soon as a number of stations
went on the air, it was obvious that
theory and practice are not the same,
and the FCC had to stop authorizing
additional TV stations. Many stations
were interfering with each other, and
in some locations you couldn’t tell
which station you would get when you
turned on your set.

This is where the dx reports come in.
They are a convincing addition to the
evidence that something must be done
if we are to have interference-free TV
serving all parts of the country. The
preblen is an important one, and we
hope that publishing these veports will
he a help in emphasizing the urgency
of the problem and alse in solving it.

The tables below list this month’s dx
reports and include only thoese of 1,000
miles or more, Table 1 shows the station
received, time of reception, and the mile-
age from receiver to transmitter. Table
2 shows the receiver location and the

for the puppy. nel as close together as 200 miles, and veceiver, booster and antenna data.
TIVE MILE- TIvE MILE- TIME MILE-
STATION REPORTED BY RECEIVED | AGE STATION REPORTED BY RECEIVED | AGE STATION REPORTED BY RECEIVED | AGE
KITV W, T. Reed 6 18, 5.45 pm| 1.000 WIJBK-TV C. H. Baldwin 22, WOAI-TV J. Monon 621 1,330
Channel 6 Channel 2 11.30 am | 1.000 Channel 4 W.T. Reed 6,18.19 7,12} 1,060
Tulsa, Okla. Detroit. Mich. 5ﬂ$ Antonio.
ex.
KPH)-TY Q. R. Smith 815 1.200 WKY-TV J. |. Weinschenk 78 20m 1.235
Channal § Channel 4 J. W. Collier 81, 8.30- WOC-TV E. W. Fenderson 6 28 1.000
Pho 'nix, Arir. Oklahoma 10 pm | 1,175 Channel 5
City, Okla. | H. L. Caldwell 7 27.10am | 1.010 Davenport,
K2RC-TV W. T. Reed 6 9 16. 18. 1,100 fa.
Channal 2 19, 26 WMAR-TV | H. L. Gerischer a 1.000
Haaston. Tex.| 79, 14,6-8 pm Channel 2 WOI-TV E. W. Fenderson 6 26 1.160
Baltimore, Channel 4
K3LD-TV w. T. Reed 6 16. 18, 19, | 1,000 d. Ames, la.
Channel 4 6-7 om
Dallas, Tex. | J. Monon 51 - 11100 WMBR-TY | E. W. Fendersan 6 28 1,150 WPT2Z H. L. Gerischer 715,16 1.020
Channel 4 J. C. Rhea 6 9,12, 22, 24| 1,000 Channel 3
WAGA-TV | E. W Fenderson 79 1.010 Jacksonville, Philadelphia,
Channel 5 Fla. Pa.
A.lanta, Ga.
WMCT E. W. Fendersan 714 1,180 WTAR-TV H. L. Gerischer 716 1,080
WBAP-TV W. T. Reed 61819 1,050 Channel 4 Channel 4
Channasl § Membphis, Norfolk, Va.
Ft. Worth, Tenn.
Texn wWTTG H. L. Gerischer 716 1,000
WNBT H. L. Gerischer 7 15,16, 17 | 1100 Channel 5
WJ3RC-TV E. W. Fenderson 1,710 Channel 4 J. C. Rhea 8 7,12, 14, 24| 1.000 Wwashington,
Channel 4 New York. 3
Birminyham, N. Y.
Ala. wWTV) E. W, Fenderson 6,27 1,380
WNBW H. L. Gerischer 7,18 1,000 | Channel 4 J. 1, Weinschenk 6 13. 3 pm,
wCBS-TV J. C. Rhea 712.14,24 | 1,000 Channel 4 Miami. Fla. 6 15. 2 pm 1,215
Channel 2 H. L. Gerischer 715,17 1,060 Washington, J. Monon 716 1,220
New York, D.C. 1. C. Rhea 6,24 1.220
N V.
wWOSy-TvV E. W. Fenderson 712 1410
Channel 8
New Orleans,
La
BOOST- i BOOST-
NAME LOCATION RECEIVER ER | ANTENNA NAME LOCATION RECEIVER ER ANTENNA
U, H, Baldwin Dallas, Tex. Transvision Circle X 1. Monon Brantford, Ont, Transvision Jerrold | Yaji
H. L. Catdwell Dana Point, Cal. Television folded dipole and W, T. Reed Marion, Ind. Motorola 10VK9 | R | stacked circular
Assembly Co, reflector J. C. Rhea Mt Moriah, Mo. | Sintinal TV-403 | Anchor | Lary H
J. W. Collier Kilmarnock, Va. Emerson 631 stacked conical Q. R. Smith Seattle, Wash, Hoftman 12-inch Walsco V
E. w. Fenderson Portland, Me, RCA 1C-inch doable V J.). Weinschenk, Jr.| New Castie, Pa. Admiral 20¥1 Masco | 2-bay conical
H. L. Gerischer Slayten, Minn. Admiral 24 16 | Astatic | Ward stacked array
NOVEMBER, 1950
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Television

How to "Soup up” TV Receivers

For Better Fringe Reception

N fringe areas the service technician

is often faced with the problem of

getting usable pictures on the tele-

vision screen when the signal
strength is very low. The antenna must
be the one best suited for the job, its
height and location as good as possible,
and its orientation and matching as
accurate as possible. But when all that
has been done and the sync still doesn’t
hold, the sound is a chirping whistle
and the picture looks like the Blizzard
of ’88, the service technician can still
do more than shrug his shoulders and
recommend a better set or a preampli-
fier for slight improvement.

Sets are designed for the more or
less realized aim of getting sharp,
steady pictures and clear sound over
a fairly wide range of operating con-
ditions. Many sets will do a fair job
in weak or noisy locations. The pro-
cedures outlined in this article will give
a noticeable improvement in operation
that may mean sales instead of returns
in borderline cases. In some cases the
improvement in picture quality will be
startling.

Use better tubes

The first thing to work on is the
tubes. I don’t mean replacing bad
tubes; we're assuming the set is work-
int normally. Tubes vary over fairly

P —vav\, —
160
3000 FROM ANT 11250 2o 300n TO RCYR
160
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Fig. 1—Hookup for a 6 db attenuator.

wide limits. Production tolerances on
good tubes are = 30% approximately;
the tubes can run anywhere from 70%
to 130% of average on any character-
istic and still be classified as good tubes.
A high-limit tube will be almost twice
as hot as a low-limit tube.

Test a number of tubes of the type
used in the if., r.f., and video ampli-
fiers, on a mutual conductance or simi-
lar tube checker. Put all high-limit
tubes in the set. In the case of
6AG5's, for instance, where the normal
transconductance on tube checkers
should read 3,000 pmhos, it is easy to
find tubes that run between 4,000 and
4,300. You will find that tubes made by
some manufacturers run higher on the
average than those of others, and this
will make your selection of the hot
tubes easier.

By LESTER S. PEARLMAN

The 6BC5, a new type recently re-
leased, is an exact replacement for the
6AG5 except for being hotter. The
6CB6, another new tube very much like
the 6AG5 but hotter, has a separate
suppressor grid connection. Replacing
6AG5's by these types will give the
same result as selecting hot 6AGH’s.
(When using the 6CB6, connect the
suppressor (pin 7) to ground; and the
cathode (pin 2) to ground through a
47-ohm unbypassed resistor. This re-
sistor is not large enough to supply the
required minimum grid bias of 1.5
volts. If existing bias arrangements in
the set will not supply this, add a 120-
ohm resistor bypassed with a 1500-pupf
ceramic capacitor in series with the
47-ohm unbypassed resistor.) If the
tubes in the set were average, the gain
will increase up to 30% per stage and
this is a remarkable improvement for
any TV receiver.

If you don’t have an adequate tube
tester on hand, the slower method is
to replace an i.f. tube by several others
until you find one that gives a notice-
ably higher gain. Use that for a stand-
ard and dig up other tubes that are
about as good. The gain can be checked
by measuring a.g.c. or peak-to-peak
picture voltage at the video detector,
with a constant test pattern signal
coming in.

Don’t discard or return for replace-
ment the lower-limit tubes. They are
perfectly good and can be used in other
sets in normal locations, or perhaps in
the same set in the sound i.f. if there
is plenty of sound volume.

Touch up alignment

Television sets are aligned on a pro-
duction basis. The set manufacturer
has certain minimum limits and sets
which meet them are passed and
shipped. By individual alignment us-
ing the factory recommended method
you can always get a little more out
of any set. The final touchup method
suggested here will give you still better
results. The important rule is to du-
plicate the operating conditions. You
don’t want the set to work at its best
in your shop or under ideal conditions
within line-of-sight of the transmit-
ters; you want best performance in
the customer’s home—not any custom-
er’s home, but the one where the set
will be installed.

The bandwidth and

i.f. response
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curve will vary with signal strength
and a.g.c. voltage. All final alignment
should be made with about the same
signal strength fed to the set as will
be present in the customer’s home.
Some adjustment can be made when the
set is delivered, but it is best to do the
alignment in the shop where all the
equipment is available and you can do a
thorough job.

First, use a field-strength meter when
installing the antemna and record the
readings on all channels received. Then,
in the shop, attenuate the signals with
a balanced step attenuator, such as the

: DIRECT DIRECT DIRECT
i :
A ERT=W
; fod] pef et
i1 i
f To
1250|160 1250 25018 faso [
180 160
aihe—d i |
— 6DB — 608 —808

Fig. 2—Several attenuators in series
are useful for weak signal alignment.

one to be described, until the signals
are about the same as those recorded at
the installation.

Check the alignment of the set ac-
cording to the manufacturer’s instruc-
tions. Then connect the attenuator and
go through all the i.f. and front-end
adjustments for the best possible pic-
ture at that signal level. You may have
to sacrifice some bandwidth for gain
in contrast, Vary the i.f. tuning of
each stage by a wide amount each way;
be patient and go through all the ad-
Jjustments several times. It will pay off
in a big improvement in picture quality
and contrast. If the alignment gets too
far off and the optimum can’t be found,
re-align the set according to the in-
struction sheet and start over again.
The result will be well worth the effort,
and the pictures received in the shop
through the attenuator will be the same
as those the customer will receive at
his location.

After you have made many installa-
tions in various areas you won’t need
to make field-strength measurements.
You will have enough accumulated
data to make a close guess of the micro-
volt signal strength in any particular
house. It is always best to take the ac-
tual readings at the receiver location,
however.

RADIO-ELECTRONICS for
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A practical attenuator

A simple 6-db attenuator pad which
matches 300-ohm line is shown in Fig.
1. This will cut the incoming signal in
half. Two pads in series will cut the
signal to %, three to !, cte. Use a
field-strength meter to check the signal
output from the pads and compare it
with that of the installation.

The leads on the resistors in the pads
should be short and the lead-in from
the antenna shou.d be kept away from
the ribbon line tfrom the pads to the
set. No other precautions are necessary.

For greater flexibility the pads can
be built to plug in one to another or
to connect in series by short lengths of
ribbon line. A more convenient ar-
rangement. using four-pole, double-
throw switches, or two d.p.d.t, switches
per pad is shown in Fig, 2, This was
designed by the author for use in a
regular factory test on receivers.

Circuit chaages

Do not change the circait except in
the worst possible locations. The steps
previously outlined will give adequate
pictures in any reasonabie location on
most sets. If the customer is really
down in a hole or very far from the
stations and would be satisfied with
poorer quality as long as he can sce
something, then try the following.

Increase the value of the loading re-
sistor across an i.f. stage that is tuned
to the high-frequeney end of the re-
sponse curve, that is, near the picture
carrier. How high vou can go depends
on the particular set. Try several
values until the set starts to oscillate,
then choose a slightly lower value. The
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!*'ig. 3—A narrower if. response will
increase gain but cut down definition.

set may not oscillate with higher values
but there won’t be any noticeable im-
provement for values higher than about
22 000 ohms, because the tube and cir-
cuit will then be limiting the Q. Then
reaiign the set for best pictnre. This
will increase the gain of the lower-
frequency picture components; the con-
trast will improve, but the definition
will be poorer, The gain in signal-to-
noise ratio will make this worth while
in bad areas. Fig. 3 shows what the
new i.f. response curve should look
like.

The video loading resistors in either
the video detector or video amplifier
circaits can be increased and will have
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the same general cffect on the picture.
Video load circuits gencrally consist
of a series peaking coil. a shunt peaking
coil, and a resistor ax shown in Fig. 4.
Increasing the value of the resistor R
will tilt the video response curve, mak-
ing it higher at the low-frequency end
as inlicated in Fig. 5. The resistor
shouldn't be increased to more than
double itx original value.
A.¢.e. voltage is another
work on. If the a.g.c. comes from the
video detector there will always be
some hias applied to the if. and r.f,
stages even on weak signals or no sig-
nal. This veltage is from contact po-
tenttal of the a.g.c. diode section and
rectifiecd noise voltage, Cutting down
this a.g.c. voltage, particularly on the
r.f. stage. by a high-resistance voltage

point to

DET AMPL

Fig. 4—Typical compensating ecircuits
in a video ampliier. Increasing the
value of R improves low-frequency gain.

divider also increases the gain and
does not affect the picture quality. In
some sets, the r.f. stage may be dis-
connected from the a.g.c. and its grid
return grounded. If there are strong
stations in the vicinity, this is not good
practice because these statious will
overload the receiver,

Using boosters

A booster can still be used after the
set has been souped up but the system
may oscillate because of the high set
sensitivity. Minimize this by moving
lead-in, connecting lead, and booster
around. Usually these are best when
in a straight line with the set and with
the booster away from the set. Try sev-
eral makes of preamplifier to see which
works best.

To check the effectiveness of a boost-
er, compare the results with the lead-
in connected directly to the set to those
with the booster hooked up and oper-
ating. Testing the set with the booster
connected and using its switch to cut
it out of the circuit will give false re-
sults. The picture is always poorer
with the booster hooked up anl turned
off than with the antenna lead-in con-
nected directly to the set.

Sezlection of s2¢

The  experienced technician should
recommend sets which will give the
customer best results. A sensitive re-
ceiver with full 4-megacyele bandwidth,
four high-gain i.f. stages, and a good
front end will obviously give better re-
sults than one with three stages using
lower-gain tubes. If the receiver has
only a 3-megacycle bandwidth, the im-
provement in sensitivity by further
narrowing the bandwidth will be less,
and the final results poorer than if the
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cet has full bandwidth and high sensi-
tivity to begin with.

You can’t do the impossihle. If there
is no signal, nething will bring in pic-

TILTED

Fig. 5—Video response curves showing
cffects of raising low-frequency gain.

tures. But with a good installation job
and the steps covered in this article
vou can get pictures where others have
tailed.

TV LIGHTNING HAZARD

Lightning Hazard from TV antenna
installations has brought a flood of in-
quiries to the National Board of Fire
Underwriters. The National Electrical
Code, in Article 810 and revisions ap-
pearing in the 1949 supplement cover
TV installations.

Arresters for ordinary antennas are
not suitable for TV, but proper ar-
resters are available. Each conductor
of a ribbon line lead-in should have an
arrester, and the same applies to both
inner and outer conductor of a coaxial
cable. If the outer conductor of the
coax cable is grounded, the arrester
mayv be omitted.

Antenna poles or towers, if made of
metal. should be proverly grounded.
The National Electrical Code rejuires
not smalier than No. 14 wire for
grounding, but if the installation is a
high metal tower. the grounding con-
ductor should approach the dimensio s
of a lightning rod down conductor.

Be sure that you protect your prop-
erty when making a TV antenna in-
stallation by using the proper precau-
tions against lightning. The small
extra work and cost of using proper
arresters is a worthwhile insurance.

TV TAKES TO POLITICS

Television may be a vital factor in
the presidential campaign of 1952,
a-cording to Brig, General David Sar-
noff, chairman of the Board of the
Radio Corporation of America. Speak-
ing at John Carroll University., Gen.
Sarnoff said by the time that campaig)
gets under way, America should have
a coast-to-coast television network and
more than 20,000,000 sets in use. His
advice to each candidate is: “He will
have to be telegenic, wear the right
haberdashery, flash a friendly smile
and be sincere. How sincere the candi-
date looks to the voter may be more
important than how eloquent he
sounds; a smile may be worth more
than 10,000 words.”
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New Tool for Nuclear Study

PARADOX of modern science
is the tremendous size and com-
plexity of equipment needed to
study the smallest and sim-
plest particles known to man. Protons,
neutrons, and mesons, a few of the

*Nevis Cyclotron Project, Columbia University

building blocks of nature, are weighed
in units of billionths of billionths of
billionths of ounces, yet require cyclo-
trons and similar machines weighing
thousands of tons to study them. One
such machine now in operation is the
385 - million electron - volt frequency-

SHIELDING
BLOCKS

An overall view of Columbia University’s 385-million electron.-volt ¢yclotron. The
two men in the foreground give an idea of the vast size of this nuclear tool.
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Fig. 1—A plan of the Nevis cyclotron showing how the neutron beam is formed
and also the thick concrete shielding. The protons begin their flight in the
spiral center and are accellerated each revolution by the oscillator voltage.
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By WARREN F. GOODELL, JR.*

modulated Nevis cyclotron of Columbia
University. Located on a 55-acre Hud-
son River estate north of New York
City, it is now furnishing information
about these building blocks and how
they are grouped to make our world.

Protons, the tiny electrically charged
central suns or nuclei of the hydrogen
atoms, are whirled in ever-widening
spirals by the combined action of a 40-
kilowatt frequency-modulated r.f. os-
cillator and a 2,500-ton magnet, until
their speed is almost three-quarters
that of light. If it were not for the
stopping effect of the air, these par-
ticles could go from New York to San
Francisco in about 15 second. Even so,
they have a range of some 200 vards in
air, and can penetrate 5 or 6 inches of
solid copper or lead.

The magnet takes 1,800 amperes of
260-volt direct current, and produces a
magnetic field of 17.000 gauss over a
164-inch diameter pole tip. The leakage
flux is strong enough to make it impos-
sible to use oscilloscopes within 30 feet
of the magnet. The r.f. oscillator con-
sists of two type 880 water-cooled
transmitting tubes driving a quarter-
wave resonant line. It is frequency-
modulated from 28 to 17 megacycles
120 times a second by a rotating vari-
able capacitor loading the quarter-wave
line. The electrical oscillations provide
the impulses which accelerate the pro-
tons, while the magnet bends the paths
of the protons into circles, allowing the
oscillator to deliver a kick each time
the particles come around. The protons
make about 100,000 revolutions in a
chamber 15 feet square and 18 inches
high before reaching their maximum
speed. If air were allowed to remain in
the chamber, most of the particles
would collide with air atoms somewhere
along their 300-mile path and be lost.
Therefore the whole chamber is evacu-
ated to a high vacuum by two continu-
ously operated oil-diffusion vacuum
pumps, the largest ever built.

A neutron beam is formed

One method of operating the cyclo-
tron is to insert a light material, such
as carbon or beryllium, on a probe and
let the protons crash into this material
and knock out neutrons, particles of
almost equal size but with no electrical
charge. These neutrons are the same
particles as those found in an atomic
explosion, but are traveling at much
higher speeds and with much more en-
ergy for each individual particle. How-
ever, since at most only a few million
million neutrons are produced each sec-
ond, the total power output of the cy-
clotron is somewhat less than that
needed to operate a soldering iron. (As
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the magnet alone requires 600 kilo-
watts, a cyclotron-propelled automobile
seems to be rather unlikely.)

These neutrons stream out of the
machine as shown in Fig. 1. As most
experiments require a small pencil-likes
beam of neutrons, most of them are
stopped in the massive concrete and
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Fig. 2—DProtons and neutrons act like
billiard balls. This effect is used to
determine the neutron heam’s energy.

lead shiclding surrounding the machine.
A 4-foot chunk of concrete with a hole
through its center sharply defines the
beam of neutrons. A neutron can travel
for nearly % of a mile in the air or
for 1% ft. in concrete before colliding
with another particle. Since several
collisions are needed to reduce the en-
ergy of the neutron to a low value, the
shielding is at least 6 feet thick in all
directions. This 2,000 tons of concrete,
when added to the 2,000-ton weight of
the building itself and the 2,500 tons
of the magnet, makes the cyelotron lab-
oratory weigh the same as three light
cruisers, or from 60 to 70 locomotives.

It is necessary to know the number
of neutrons having each particular en-
ergy or speed as this knowledge is
needed to interpret any experiments
done with the neutron beam. This basic
calibration of the energy spectrum of
the beam is now under way, using the
neutron-detecting telescope shown on
the cover. Designed by members of the
Nevis staff, the telescope will be used
for this purpose and for later experi-
ments which involve the scattering of
the neutron beam.

Measuring neutron speed

Since the neutrons are hard to de-
tect dirvectly, an indirect billiard-ball
method is used as shown in Fig. 2. The
neutron, acting as the cue ball, collides
with one of the proton billiard balls in
a paraffin or other hydrogen-containing
target. Some of the protons are knocked
out in the forward direction, their
speed depending upon the speed of the
cue-ball neutron. Faster neutrons will
knock out protons at a greater speed;
and by measuring the speeds of the
knock-on protons, the speeds ¢f the origi-
nal neutrons can be determined.

The direction of the protons is deter-
mined by the proportional counter tele-
scope shown in Fig. 3. The proportional
counter is one of a family of instru-
ments similar in construction and use
to a Geiger counter. The Geiger counter
gives a large electrical signal whenever
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a charged particle of any sort passes
through it. The proportional counter
gives 4 much smaller signal, but the
size of the signal varies’ with the type
and velocity of the particle passing
through. The signal from each counter
in the telescope is then amplified by a
video amplifier having a frequency-
response curve flat within a few db
from a few kilocyeles to 10 megacyeles.
The signals from the three counters are
compared in time; and if they all ar-
rive within a miliionth of a second, it is
assumed that one proten has triggered
off all three counters. The probability
of the three counters being simultane-
ously triggered by three different par-
ticles is very small.

To find the energy and speed of the
kknock-on protons, various thicknesses
of copper absorbers are piaced between
the second and third counters of the
telescope. Only those protons having
enougn energy to penetrate the copper
are abe to trigger off the third counter.
The coincidence telescope therefore
counts the number of protons having at
least this much energy. By inserting
thicker and tnicker absorbers, the tele-
scope can be made o count only protons
of higher and higher energies. By “a
process of subtraction one can find the
number or protons of any given energy.
By conswering the buliard balls of
Ikag. 2, one can then compute the num-
ber or incident neutrons of any given
encrgy.

Remote control for safety

While the thickness of the conerete
shielding around the cyclotron is great
enough to reduce the amount of radia-
tion outside to a level sate for humans,
there are still a large number of high-
energy particles whose exact biological
effeces are not known. Mainly for this
reason, much of tne experimental ap-
paratus must be controlled remotely. A
remotely controlled wheel to change the
thickness of copper absorber in the
telescope is shown on the cover. Any
of eight different absorbers may be
brougnt inte position by the motor-
driven wheel. A pair of 400%cycle
synchros run at reduced voltage on 60
cycles remotely indicates the position
oI the wheel, but a microswitch and pin
arrangement does the actual position-
ing.

The whole telescope, including the
changers, is mounted on an aluminum
I-beam pivoted at the target, and may
be rotated to detect protons knocked
out of the target in directions other
than straight ahead. The angular posi-
tion of the table is also indicated re-
motely by synchros. All the electrical
signals are carried by 125-ohm ceaxial
cables to the amplifiers and other elec-
tronic apparatus 300 feet away in the
control building. An intercom box (the
red box in the cover position) helps in
making adjustments between the com-
ponents of the system. The complete
electronic equipment, with provisions
for two four-counter telescopes and
two additional monitors, requires about
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400 receiving-type tubes, 200 crystal
diodes, and approximately 4 kilowatts.

The beam of neutrons coming from
the eyelotron can now be regarded as a
stream of bullets of known speeds. The
effectiveness of various materials for
stopping the stream can be measured.
Also, observing in what directions the
bullets bounce from more complex nu-
clei gives some idea of the shape and
size of these nuclei.

When the protens in the cyclotron
chamber hit the target and knock out
the neutrons discussed above, other
particles, known as pi mcs=ons, are also
created. They are lighter than protons,
but still weigh about 250 times as much
as electrons. They may have a positive
or negative charge, or no charge at all.
The charged variety live a few hun-
dredths of a microsecond. and then de-
cay into lighter mu mesons, The neu-
tral mesons live only one-millionth as
long, and decay into two gamma rays,
or bursts of pure cnergy. While these
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Fig. 3—Simplified diagram of the pro-
portional counter telescope showing the
three counters and the copper absorber.

mesons do exist in nature in cosmic
rays, the cyelotron furnishes a con-
trolled and intense source of them.

These are but a few of the uses of
this multimillion-dollar niachine. The
eyclotron was financed jointly by Co-
lumbia University and the Office of
Naval Research, and is under the direc-
tion of Dr. E. T. Booth and Dr. J. B.
Dunning of Columbia. At present, the
cyclotron is being used primarily for
pure research in physies—finding out
what protons, neutrons, and mesons
are, and how they affeet each other.
This is considerably different from in-
dustrial research, which is aimed at the
applications of new phenomena to
everyday life and to the commercial
gains that may be obtained from them.
But remember that Hertz, in his pio-
neer experiments on radio, was merely
testing a complicated mathematical the-
ory proposed by Maxwell a few years
before. He had no idea he was father-
ing the soap opera and the quiz show.
as well as television itself, in his ineci-
dental observation of the photoelectric
effect. This cyclotron and other similar
machines may never lead to discoveries
of such widespread use, but they may
help man to live longer (by some pos-
sible medical applications), or even (by
some of the industrial uses of tracer
isotopes) to build a better mouszetrap.
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Radio-Electronics in the Home

The Winners of the Final Contest

HIS final installment of the con-

test has for its first prize winner

a small bedside lamp that turns on

or off at the touch of a hand. No
fumbling for a tiny switch in the dark.
The second prize goes to an electronic
baby sitter that keeps an ear on baby
while you wateh your neighbor's TV,
Third and fourth prizes go to a tele-
phone amplifier and to a sound switch
with an automatic time delay.

This contest is being terminated be-
cause we have not been receiving
enough suitable entries. However,
RaADI0-ELECTRONICS is still interested ia
novel applications of radio-electronics
in the home and will give a special
welcome to and will pay its best rates
to articles deseribing such devices.

First Prize—Automatic Bedlamp
Thomas L. Bortholomew, Boltimore, Md.
A small metal bedlamp can be turned

on and off by body capacitance. If you

should be wakened during the night for

ﬁ; f
I

.
50/ 24

Fig. 1—Circuit of the capacitance-op-
erated switch. It requires two relays.

some reason, you simply reach out and
touch any part of the lamp and the
light goes on. When you touch the
light again, it goes off.

ﬁm‘-... . bt Mo

Photo of the capacitance-operated lamp.
It is all metal and the circuit com-
ponents are mounted in the large base.

While there are a number of circuits
that will do this job, this particular one
has a small number of parts and will
give trouble-free service over a long
period. (This lamp has been in service
for seven years without requiring serv-
ice.) Fig. 1 shows the circuit.

The relay RY1 operates on 115 volts
a.c. at 60 cycles. The one in this circuit

The Winners

Automatic Bedlamp
Thomos L. Bortholomew ... .......... $50

Baby Sitter
Leason K. Kington... ... ...... ... . $25

Telephone Amplifier
Normen L. Cholfin. ................. $15

Sound Switch
John D. Leymon. ................... $10

is an impulse-type relay, model 905
made by the Advance Electriec Co. Any
similar relay will also do the job. Relay
RY2 may be any s.p.s.t. unit with a
resistance from about 1,600 to 2,000
ohms.

When constructing such a lamp,
mount all the components on a base
made of some insulating material. Also
make sure that the tuning adjustment
of capacitor Cl1 can be reached easily
after the device is assembled so that
the sensitivity may be adjusted. When
the wiring is completed and the circuit
is ready to insert in the base of the
metal lamp, plug in the circuit and
cause the 0A4 to conduct. Then adjust
the spring tension in the plate relay
RY1 so that it works freely with the
tube current.

The value of capacitor C2 may seem

.
- .

The electronic baby tender. The 6-watt lamp on
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rather high, but it is necessary to by-
pass occasional flashes of the 0A4
caused by r.f. impulses on the line. The
resistor in series with this relay is
needed to limit surge currents that
might burn out the tube in one opera-
tion. Many other grid glow tubes were
tried, but the Sylvania 0A4 was the
only one to give good results in this
cireuit.

After the device is installed in the
lamp, put rubber feet or other insulat-
ing material on the base of the lamp so
if it should ever be placed on a con-
ducting material (metal table, etc.) the
adjustment of the capacitor will not be
aflected.

Second Prize—Baby Sitter
Leason K. Kington, Kenmore, N. Y.

When you and your neighbors have
small children and you like to visit
each other in the evening to play cards
or watch TV, who watches the chil-
dren? Baby sitters are expensive; but
if you don’t have one, you have to trot
back and forth most of the evening to
see if the little ones are all right. This
circuit eliminates most of the unneces-
sary trotting.

The heart of the circuit (Fig. 2) is
the 2050 thyratron. The line voltage is
across this tube and a 6-watt lamp in
series. Its bias is just negative encugh
so the tube will not conduct. The bias
is supplied by two 1%-volt flashlight
cells.

"When a noise is picked up in the
speaker, it is amplified by the 6SF5,
and this voltage swings positive enough
to cause the 2050 to fire. The thyratron
current is limited by the lamp in series
which lights up when the tube fires.

The lamp is placed in the window
facing the house of the neighbors be-
ing visited. If it lights, the kids need

the chassis serves as alarm.
RADIO-ELECTRONICS for
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attention. Operating the thyratron
from the a.c. line has the advantage
that the plate goes negative each cycle,

SWLAMP

IE FILS

fIL TRANS
17211726

6SF5
L5 470Kk
-

8 /180v—"

I

5PM
UNIV QUT TRANS

MUGK

Fig. 2—The baby sitter circuit. When
baby cries, the 6-watt lamp lights up.

and although any noise will light the
lamp, it will not stay lit unless the
noise persists. This saves running home
if junior goes back to sleep.

Third Prize—Telephone Amplifier

Norman L. Chalfin, New York, N. Y.

This device was built so the user can
talk on the telephone and at the same
time keep his hands free to record data
or do other work while talking and
listening.

This setup has an exponential horn
at the mouthpiece of the phone. In
some trials with a earbon microphone
and an oscillograph, a horn shape was
devised that gives a gain of 5 at the
carbon mike when the horn is directed
at a source of continuous sound.

The induction pickup for the phone
is a solenoid pancake of about 30,000
turns of No. 46 enameled copper wire,
This wire needs great care in handling;
but if it breaks, it can be repaired and
the winding continued. The coil has a
d.c. resistance of about 20,000 ohms.

Since the fields surrounding the tele-
phone are stronger at some points than
at others, the coil is mounted on a ro-
tating assembly built from an old tun-
ing capacitor frame. The coil can then
be adjusted for best pickup.

The amplifier is conventional al-
though it has somewhat more gain
than the usual microphone amplifiers.
The first unit built used a.c.-d.c.-type

tubes, but these were later replaced by
an amplifier using battery tubes as
shown in Fig. 3. The advantage of this
circuit is that the tubes need no warm-
up time and a microswitch on the phone
cradle puts the amplifier into immedi-
ate operation.

One very practical use of this de-
vice is when the youngster makes his
Sunday call from school or camp. The
rest of the family can all hear the ¢all
and can talk back to the caller.

Fourth Prize—Sound Switch
John D. Layman, Cloverdale, Va,

The best use for this device is to
silence a radio for a predetermined
length of time when a commercial
comes on. It can also be used as a baby
sitter, burglar alarm, or a number of
other things.

As Fig. 4 shows, the device is ar. am-
plifier with either a speaker or carbon
mike input. Following the two-stage
amplifier circuit is a selenium rectifier
and a relay circuit which operates the
circuit to be controlled.

Two sets of terminals are mounted
on the rear of the chassis. One set pro-
vides momentary switching action for
low-wattage circuits. The other set pro-
longs the switching action for a con-
trolled period after the triggering
sound impulse has stopped. By opening
S1, this second circuit also provides
momentary switching for high-wattage
circuits.

When a sound is picked up by either
the speaker or microphone, it iz am-

Photo of the telephone amplifier with
the phone mounted. At the right is the
exponential horn and the pickup coil
on its rotating assembly is at left.

with a time-delay thermostat so that
any voltage across the relay also ap-
pears across the thermostat. When cur-
rent flows through the heating wires
of the thermostat, the bimetallic strip
bends until it touches an adjustable
contact. This shorts out the relay coil
and ends the timing eycle.

The time delay can be adjusted in
two ways. One is by adjusting the
spacing of the thermostat contacts, and
the other is by adjusting the potentiom-
eter R1. These two adjustments give a
time range from about 10 seconds to
several minutes.

To use the circuit as a radio silencer,
connect either the normally open (NO)
contacts across the voice coil, or the

plified and energizes RY1. This relay normally closed (NC) contacts in
remains picked up just long enough to series with one speaker lead,
: SENSITIVITY .
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Fig. 4—Schematic of the sound switch,
The thermostat-controlled time delay
is varied by adjusting the variable
contacts of the thermostat or by RI.

close another circuit so that current
flows in the coil of RY2, a 117-volt a.c.
relay. This second relay is in parallel
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Fig. 3—The schematic of the telephone amplifier. The battery type tubes elimi-
nate warmup time, and a microswitch on the phone cradle turns the circuit on.
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THERMOSTAT

A view of the sound switch showing the
control circuit contacts at the rear.
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How an Electric Brain Works

PART II

Simon, the little moron deseribed

last month. now learns how to add

By EDMUND C. BERKELEY* and ROBERT A. JENSEN

N the last article we observed how
an electrical brain could store in-
formation in a register and transfer
information from one register to
another.

What do we mean by a “register”
and “information”? A register is any
physical equipment that can store in-
{formation, and information is an ar-
rangement of equipment that has mean-
ing. For example, the rrristers we

spoke of were relays, and the informa-
¢ Anthor: Ginnt Rrainy

tion stored in them was a pattern of
1's (relays energized) and 0’s (relays
not energized).

Relays vs. tubes

Why use relays instead of tubes?
After all, tubes can represent a pat-
tern of 1's (conducting) or 0’s (not
conducting). And in changing its state
from one condition to the other, a
tube is very much faster than a relay.

We shall discuss tubes later in these

COLUMNS 4 COLUMNS 4
Y k %\
-£-
AUGEND RELA\'S ADDEND RELAVS
T2 COLUMNS ~ 4 3 2 1
Ad } A3 A2 Al
TvE 2 4 B4 N B3 B2 B2 3| 31
< l
E4 a4 E3 3 £2 F2 Bl L Fl
[} ) ' 0
PARTIAL SUM RELAYS
T3 COLUMNS—+ 5
F4 F3 FZ
TIME 3 Lr quﬁ‘
mav RELAYS
T COLUMNS—» § 3 2 )
£3 E2 }EI
a |, 2
TIME 4
’
O] 52 = s
SUM RELAYS

Fig. 1—A binary adding circuit that is capable of adding two 4-column numbers.
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articles. In the meanwhile, there are
several reasons for concerning our-
selves with relays. In the development
of electrical brains, relays were used
before electronic tubes; and it is some
help in explaining electrical brains to
follow the course of their development.
In the second place, a circuit involving
relays can be understord simply by
seeing whether current will flow or not.
But understanding a tube civcuit in-
volves many more factors, such as plate
voltages, nature and strength of sig-
nal, the tube characteristics, values of
the resistances, ete. In the third place,
one relay may take the place of a num-
ber of tubes. For example, a six-pole,
double-throw relay has 20 terminals in-
cluding those of the pickup coil; a con-
siderable number of tubes is required
to do as much as that one relay. And
finally, after the logical relations of
circuit elements have been expressed
once in any one form such as relays, it
is easier to translate them into other
circuit elements such as tubes.

We have seen how we can store in-
formation in a register and transfer it
from one register to another, and now
we wish to manipulate that informa-
tion according to mathematical an-
legical processes. That is calculating.
And the first of the calculating proc-
esses is addition, How can we add and
calculate with electrical cireuits?

Calculation is possible only with a
good system for representing informa-
tion. For example, the decimal notation
using Arabic numerals, considered one
of the great human inventions, is a
remarkably fine system for represent-
ing numerical data. As a counter-
example, the ancient Greeks used let-
ters of the alphabet in a rather unsys-
tematic way for numbers, and never
got far with arithmetic. To calculate
with electrical circuits we first must
understand systems for representing
information.

Representing information

Suppose we write down a piece of
information such as 1,011, We are re-
ferring to a number which is equal to
one 1,000, zero 100, one 10, and one 1.
The positions of the digits report
powers of 10—1; 10; 100; 1,000;
10,000; ete. Numbers written in this
style are said to be in dec'mal notation.
This notation is convenient for a cal-
culating machine that contains dials
that may take one of ten positions, like
the speedometer of an automobile.

But this notation, convenient as it
may be for human beings and some
machines, may actually be inconvenient
for most digital electrical brains con-
taining two-position circuit elements.

Numbers may be written in other
more useful notations. Two of them

RADIO-ELECTRONICS for
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that are interesting and useful are the
notations called biguinary (pronounced
“by-kwy’nerry”) and bhinary pro-
nounced “by’-nerry”).

Biquinary means counting by 2's and
9’s; the *bi” refers to two and the
*qui” to five. It is the notation ex-
pressed in a limited way by the hands
and feet of human beings, Roman nu-
nerals in ancient style, and the earliest
of all calculating machines, the abacus
or bread-counting frame. For example,
in writing the number CCLXXXVIIII
(two 100’s plus one 50 plus three 10’s
plus one 5 plus four 1’s). we are using
biquinary notation, The more recent
Roman numerals used IX in place of
VIIII but this later style is not bi-
quinary.

Two of the big electrical brains that
have been finished by Bell Telephone
Laboratories use the biquinary system,
Seven relays are used for each decimal
digit in the pattern shown in Table I.

Table 1—Biquinary Relay System

) Decimal Name of Ra—luv: o

Digit 00 5 0 zZ 3 4

] 10 | 0000

) 10 01 000

2 [} 001 00

3 [] 000 1 0

4 10 0000 |

5 01 | 0000

[ 01 01 000

7 01 001 00

8 01 00010

9 01 . 000 01
1 means ‘‘relay energized”; 0 means
relay ‘“‘not energized.”) The first two

relays are called 00 and 5 and the
others 0, 1, 2, 3, and 4. To represent
any digit, either 00 or» 5 must be en-
ergized, and exactly one of the other
five relays must be energized. If either
of these conditiens fails, then the ma-
chine gives an alarm and stops at once.
When the operator examines the
trouble-light panel, he detects the cir-
cuit that failed. The machine acts as
its own policeman. This machine in
months of operation has not allowed a
single wrong result, except those due
to human errors in instructing it.
There are still simpler notations for
rcpresenting information in circuit ele-
ments having just two pesitions, such
as relays or tubes. One of these is bi-
nary notation and its relatives. In pure
binary notation, the base is not 10 as
in decimal or alternately 2 and 5 as in
biquinary. The base is 2, and the digits
—which are only 0 and 1—report the
powers of 2: 1, 2, 4, 8. 16, etc. Numbers
1, 2, 4, 8, etc., are represented by 1,
10, 100, 1,000, etc. Fractions %, %,
%. i, ete., are represented by 0.1, .01,
.001, .0001, etc. For example, the figure
1,611 now means one 8 plus zero 4’s
plus one 2 plus one 1, and so equals 11,
Other samples of equivalents of deci-
mal and binary numbers shown in
Table II. The last binary number in
the table is an example of a “recurring
decimal” (or should we call it a recur-
ring binal?) in binary notation.
Incidentally, if you, like the author,
prefer to pronounce new words and
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signs under your breath, the binary
numbers 10, 11, 1,000, and so on, should
be pronounced “one-oh, one-one, one-
oh-oh-oh’’ and so on. This way of re-

Electronics

Table 1l—The Binary Numbers
Decimal Binary
0 0
| |
2 1]
3 1]
4 100
8 1,000
13 10,000
17 10,001
32 100,000
058 0.1
0.25 0.01
0.128 0.001
1/3 or 0.33333.. ..
0.01010101
or 0.3 or 0.01

ferring to them gets away from con-
fusion with decimal numbers.

As shown by these examples, we can
convert numbers completely from the
decimal system into the binary system.
Some electronic brains do just that, for
so doing it simplifies the circuits of an
electronic machine. For example, the
electronic brain known as Binac (Bi-
nary Automatic Computer), completed
in 1949, handles all numbers in pure
binary notation.

Adding in Binary Notation

Before we proceed to other forms of
notation, let us consider how adding
in binary notation is carried out—on
paper, and by a relay circuit.

Adding in binary is carried out by
this addition table:

01
00 1
1 /110

To add with this table, select one of
the numbers you wish to add from the
top outside row and the other from the
left outside column. Draw a vertical
line (imaginary if you wish) from the
number selected in the top row down
through the column of numbers on the
inside, and a horizontal line from the
number in the left column across the
row of numbers on the inside. You will
find the sum of the two numbers where

No one could ask for a simpler addition
table! Instead of the 100 entries of the
decimal addition table, the binary ad-
dition table has only four.

For an examplé, let ys add 1,011 (8
plus 2 plus 1, or 11) and 1,101 (8 plus
4 plus 1, or thirteen):

1,011
1,101

11,000
The result is 11,000 (16 plus 8, or 24).
We may obtain it by the following
‘“‘schoolboy” routine: (column 1, start-
ing from the right) 1 and 1 is 10, put
down 0, and carry 1; (column 2) 1
and 0 is 1, and 1 to carry, is 10, put
down 0, and carry 1; (column 3) 0 and
11is 1, and 1 to carry. gives 10, put
down 0 and carry 1; (column 4) 1 and
1 is 10, and 1 to carry is 11, put down
1 and carry 1; (column 5) put down 1.

Binary adding circuits

Now let us design a set of circuits
which will carry out the operation of
addition in binary notation. We shall
begin with a preliminary circuit, pre-

RS

Fig. 3—A and B contact patterns that
are used to simplify the adding cirenit.

liminary because it uses many more
relays and more successive impulses
than are necessary. But it is useful
because it shows the steps needed to
reach a final circuit.

First, two binary numbers to be
added, each of four binary digits, are
stored in the two registers A and B
(called Augend “to be increased” and
Addend ‘“to be added”). The relays
marked Al to A4 store the digits in
the digit columns 1 to 4, counting from
the right—first the one digit, then the
twos, the fours, and the eights digits.
(See time 1 of Fig. 1). At some pre-
vious time these relays have been
picked up, and now terminal T1,
through the hold contacts of these re-
lays, holds them up while the later cir-
cuits operate. For example, suppose

the two lines c¢ross. Thus 040=0, 1,011 is stored in the A or Augend
0+41=1, 14+0=1, and 14+1-10, (i.e., 2). register. Then relays A4. A2, Al are
_COWMNS - 4 3 2 1
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Fig. 2—A 4-column binary carry circuit that will carry 0 as well as carry 1.
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energized and relay A3 is not energized.
Suppose 1,101 is stored in the B or
Addend register. Then relays B4, B3,
B1 are energized, and relay B2 is not
energized. In the diagram the relay
contacts that will be closed for this
particular state are shown in red. The
energized coils are marked with a 1
and the unenergized coils with a 0.

Let us stop for a moment to explain
the convention used in the fizures. The
coils of relays are not drawn next o
their corresponding contacts, as is com-
men in radio work, but follow a prac-
tice common in electrical diagrams:
The contacts of a relay are labeled
with the label of the coil. For example,
in time 2 of Fig. 1 more contacts of
the A and B relays of time 1 appear,
all drawn in the unenergized state. To
find which of the partial sum (E.F)
relays will be energized corresponding
to A 1,011 and B 1.101, follow the red
contacts.
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I"ig. 1—The final adding circuit after
simplification. The four parts of Fig. 1
are all combined in this one circuit.

Returning now to the discussion of
the circuit of Fig. 1, at the second
time (time 2) terminal T2 is energized,
and the E and F relays are picked up
and held. The E relay is picked up if
there is just a 1 and a 0 in the digit
column, and the F relay is picked up
if there are two 1's in the column,
causing the sum (without carry) to be
10. In other words, the F relay of a
column signals that a carry originates.
The E relay of a column reports two
facts: (1) the sum of the digits with-
out carry in that column is 1; (2) if
there is a carry into this column. it
should be transmitted into the next
column,

Third, at time 3, terminal T3 is en-
ergized, and the C relays (C for car-
ry) are energized. Contacts from the
I* relays report the originating of a
carry, and contacts from the E relays
do the transmitting of the carry.

Fourth, at time 4, terminal T4 is
encrgized, and the binary sum is re-

~ Electronics

corded in the S (8 for sum) relays.
Any sum relay will be energized under
two conditions: (1) the sum without
carry in a column is 0, and there is a
carry of 1 arriving in that column; (2)
the sum without carry in a column is
1, and there is no carry of 1 arriving
in that column.

Some circuit tracing

To test the circuit of Fig. 1, let us
follow through the addition of the first
two columns of the two numbers we are
adding (1,011 and 1,101), These two
columns will have 11 as the augend and
01 as the addend. To begin with, Al
and A2 are both energized to indicate
11; and B1 is energized and B2 is not
energized to indicate 01. When ter-
minal T2 is energized, F1 is picked up
to indicate that the sum of the first
column is 141=10 and that the 1 in
this sum must be carried to the next
column. E2 is picked up to indicate
that the sum of the second column is
140=1. So far we have added the two
columns separately and have indicated
where numbers are to be carried.

In the next step terminal T3 is en-
ergized. The carry from column 1 now
takes place and C2 is picked up because
contact F1 is closed. Adding the carry
from column 1 to the 1 already in
column 2 makes the sum of column 2
equal to 10 and the 1 of this sum must
be earried to the third column. This
carry takes place because E2 is closed
to indicate a 1 already present in the
second columin. and the new carry s
transferred to column 3.

In the final step T4 is energized.
Now S1 is not picked up because E1
was not picked up when T2 was en-
ergized. S2 ts also not picked up be-
cause E2 was energized, but so was C2
when we had to carry the 1 from col-
umn 1. So the first two columns of our
addition will be 00, which we know
checks with the sum of the two num-
bers we started with. By following
through the circuit we can see that the
rest of the circuit operates in exactly
the same way.

A simplified circuit

The group of circuits in Fig. 1 can
be considerably improved and con-
densed into a single circuit if we intro-
duce the concept “carry 0” as well as
“carry 1”. In general, we carry 0 into
a column if, and only if, the preceding
column contains either bhoth digits 0
or just a 1 and a 0 and is not receiving
a carry itself. A circuit that will estab-
lish both carry-0 and carry-1 conditions
is shown in Fig. 2. This circuit is the
same as part 3 of Fig. 1 except that
both make and break contacts of the E
and F relays are used and an extra
set of E relay contacts is needed to
periorm the carry-0 operation. The G
relays record the condition of carry 0.

We can now replace the F relay make
contacts with a pair of A and B relay
make contacts in series. When this is
done, the C relays are picked up only
when both A and B relays are ener-
gized, which is the condition we need
to indicate a carry.
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We further simplify by replacing the
E make contacts by the pattern of A
and B contacts shown in Fig. 3-a and
the E break contacts by the arrange-
ment of Fig. 3-b. Now the G relay is
energized through the A and B con-
tacts only for the carry-0 condition and
the C relays for the carry 1.

Instead of allowing the lines to lead
down to the G and C relay coils we
insert the E and C contacts of part 4
of Fig. 1, but immediately replace these
with a pattern of A and B contacts.
The circuit then looks like Fig, 4,
which shows the relayvs only for ecolumn
3. (Note that the adjacent B contacts
are combined in a single contact.)

There are four conditions when the
S3 relay must he energized:

1. A3=0, B3=0, carry 1 in;

2, A3=1, B3=0. carry 0 in;

3. A3=-0, B3=1. carry ¢ in;

4. A3=1, B3=1. carry 1 in.
For condition 1, the S3 relay is picked
up directly through the carry-1 line
from column 2 and the earry 0 is ap-
piled to column 4. For conditions 2 and
3, S3 is energized directly by the carry
0 from column 2 and carry 0 is also
fed to column 4. For condition 4, 83 is
operated by the earry 1 coming in, and
a carry 1 is fed to column 4. Under
these conditions, but no others, will the
S3 relay be energized. By similar rea-
soning, we can list the condition for
which we want S3 to remain unen-
ergized and whether we want a carry 0
or carry 1 to go to the next column.
Then with a little more tracing we
will see that the circuit of Fig. 4 will
meet all these conditions. Doubtless
this circuit also can be improved and
simplified.

ENGINEERS WANTED

Electronics engineers specialized in
the communications field are urgently
needed to fill jobs in the Signal Corps
research and development laboratories
at Fort Monmouth, N. J. Salaries
range from $3825 to $5400 a year.

Also in critical demand are experi-
enced technical writers and training
instructors with extensive electronics
or communications equipment back-
ground at salaries from $3825 to $4600.

To qualify for the basic electronic
engineering positions, applicants must
have a Bachelor’s degree from a recog-
nized college or equivalent education or
experience plus one year of profes-
sional electronic engineering experi-
ence or study for a Master's degree.

Technical writers must have at least
314 years experience in preparing rve-
ports, manuscripts or manuals con-
cerned with electronics. radio. radar
or communications. Additional experi-
ence is required for the higher grades.

Four years of technical experience
in such fields as microwave radio relay,
radar. radio electronics and central
office techniques, plus one year of
teaching experience is needed to qualify
for the training instructor jobs.

These jobs may be applied for by
mail or in person at the Civilian Per-
sonnel Branch, Building 530, Fort
Monmouth, N. J.
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Brain Waves Control Anesthesia

ITH a new electronically-

controlled device developed

by Dr. Reginald G. Bick-

ford of the Mayo Clinie, the
patient himself controls the amount of
anesthetic he receives, even when com-
pletely under its influence, because the
control is automatic and is actuated by
the patient’s brain potential.

The brain potential is a minute elec-
tric potential that can be picked up by
small metal electrodes from the surface
of the scalp. (RADIO-ELECTRONICS, De-
cember, 1948, page 28.) A normal
adult has a brain potential with an
amplitude anywhere from 1 to 100
microvolts and a frequeney from 1 to
40 cycles per second. The waveshape
is very roughly sinusoidal.

Electroencephalographers (those
who study these brain waves) have
found that anesthetics have an effect
on this electrical activity of the brain.
The effect is rather complex because
there are changes both in amplitude
and in {frequency; but the results can
be simplified by using a summation of
the brain potentials from some par-
ticular area. This is done by passing
the brain potential through suitable
rectifying and integrating circuits,
which measure the brain’s electrical
output in terms of energy. The prob-
lem of complex frequency and ampli-
tude changes is avoided because poten-
tials of all frequencies and amplitudes
contribute to the energy output.

When a patient undergoes anes-
thesia, the energy output of the brain
increases at first while he is under
light anesthesia. As the depth of anes-
thesia increases, the energy output
gradually decreases as the effects of
the anesthetic become stronger. Dr.
Bickford’s machine uses the brain en-
ergy output of a patient taking an
anesthetic to control the rate of admin-
istering the anesthetic.

The electronic circuit of the ap-
paratus is shown in Fig. 1. The brain
potential, after first being passed
through a preamplifier. is applied to
the input. The input stage is biased to
plate current cutoff so that it acts as
a rectifier. The amplified and rectified
brain potential charges the capacitor
C1l. When this charge reaches a cer-
tain predetermined value, the 6SN7
biased multivibrator fires and dis-
charges Cl. The discharge pulse fires
the 2D21 thyratron which momentarily
activates the stepping relay.

The photo shows the arrangement
needed to keep a cat under automatic
anesthesia. A is the preamplifier, B an
oscilloscope for observing the brain po-
tential, and C the integrator circuit
and automatic injection device. The
stepping relay is at a, b is a threaded
shaft, ¢ a syringe containing the anes-
thetic mixture, d a plastic tube that
carries the anesthetic to tabby’s veins,

NOVEMBER, 1950

The setup in this photo keeps the cat under automatic anesthesia. Tabby is
a part of a complex feedback network that is a variety of servomechanism.

e are electrode leads, and f are elec-
trodes applied to the scalp.

When the stepping relay is energized
as a result of the brain’s energy out-
put, the threaded shaft b is given a
turn and more anesthetic is injected
into the animal. The over-all circuit,
including cat, is a feedback network.
During the first stages of anesthesia,
when the energy output of the cat’s
brain increases, the feedback is posi-
tive because the increase in energy
causes an increase in the rate of ap-
plying the anesthetic. When the energy
output begins to decrease, the feed-
back becomes negative and the rate
at which the anesthetic is applied be-
gins to decrease.

When the system is running auto-
matically, an equilibrium is reached
where the rate of administering the
anesthetic exactly balances the rate at
which the drug is removed from the
body tissues. The depth of anesthesia
depends on a number of factors, but
it can be adjusted to any desired de-

8SN7

gree. The gain of the amplifying sys-
tem is adjusted so that the input po-
tertial to the integrating circuit is
about 5 volts. R2 and R3 are adjusted
to bias the input tube to cutoff, and R1
adjusts the proportion between brain
energy and anesthetic dosage. The lat-
ter adjustment can be made only by
following calibrations made in previ-
ous trials to get the correct degree of
anesthesia. This setting can be re-
adjusted at any time during the proc-
ess to establish a new equilibrium.

Because it is a feedback network,
the apparatus tends to compensate for
any disturbance that may occur in the
system. For example, if the anesthetic
should become diluted, it would auto-
matically be applied at a greater raie
to maintain the equilibrium condition.
This compensation is not complete as a
slight shift in the equilibrium point
occurs, but it is good enough to keep
animals automatically anesthetized for
as long as two or three days with no
readjustment.

=i-450V

NMULTVIB

STEPPING RELAY

Fig. 1—S8chematic of the control unit. The brain’s energy output controls the
firing of the multivibrator which in turn controls operation of the relay.
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A Portable Test Unit

For Al

i

MONG the many headaches
peculiar to radio service tech-
nicians is the problem of

nursing a loudspeaker to the
shop and back again when a console
chassis has been picked up for repairs.
Speakers require more care than a
crate of eggs. Several methods are
commonly used to protect speaker cones
but this substitute speaker has proved
to be an excellent way of eliminating
the time-consuming task of removing
and replacing speakers in a customer’s
home. It has been in use now for over
two years and should be a worthy addi-
tion to any service shop.

The features included in this unit
are:

1. A test speaker with universal
transformer connections for impedance
matching.

2. Field coil connections for resist-
ances from 400 to 1,800 ohms in 200-
ohm steps.

3. An 0-75 and 0-250 milliammeter
in the field coil circuit.

4, An output meter with five ranges
of sensitivity.

5. Jacks for direct connection to the
voice coil, primary of the output trans-
former, and the field coil.

The unit consists of a PM speaker,
a universal output transformer, and a

Loudspeakers

By SAMUEL P. WEST

400-ohm filter choke
and series resistors
which substitute for
the speaker field in
some sets. Three
toggle switches are
used to add resist-
ance to the field-
coil circuit. A meter
having 75- and 250-
ma scales may be
used to measure the
current drain on the
B-supply.  Shorted
bypass or output
filter capacitors will
be detected immedi-
ately berause of
excessive current through the meter.

The meter and a 1N34 diode can be
switched in series across the seconddry
of the output transformer to serve as a
sensitive output meter. S1 and S2 en-
able the operator to connect the inter-
nal speaker to jacks on the front of
the case so it can be used with sets
which have the output transformer on
the chassis. The primary of the output
transformer is connected to three color-
coded jacks. Blue is used for the plate
terminals and red for the center tap.

Many sets have standard 5- or 6-
prong sockets for speaker connections.
A 5- and a 6-prong socket are mounted
on the side of the case so the test
speaker can be connected to these sets
through cables fitted with plugs at
each end. This cable can be used with
sets having 5- or 6-prong speaker sock-
ets. Just be sure that the voice-coil and
field coil connections follow the stand-
ard wiring system. If you don't, you
may end up with the primary of the
output transformer in series with the
B-plus line.

The meter used was a surplus 3-inch
1-ma movement with 0-75- and 0-250-
volt scales. It was connected across a
35-ohm resistor in the field coil cireuit
for the 75 ma scale and by swit:hing a
15-ohm resistor across this the meter

www americanradiohistorv com

At left is a front panel photo of the portable loud-
speaker test unit. Above is a rear view of the unit.

O

]

then reads on the 250-ma scale. Any
other available meter might be used
by matching the shunt resistors to the
meter scales. The mcter reversing
switch completes the circuit. To save
space on the front panel, the meter is
mounted coaxially with the speaker
just as tweeters often are,

Using the speaker

In practically all cases the speaker
in the set can be quickly checked to
determine if repairs are needed. A PM
speaker can bhe checked with a pocket
ohmmeter. If it is O.K., a clear click
will be heard and a reading will show
on the meter when the test leads are
toached to the primary leads of the
output transformer. Field coils can also
be checked with an ohmmeter or the
plug can be loosened and voltage read-
ings taken from each side of the field
to ground. The field resistance can be
marked on the set chassis for future

use in connecting the test speaker.
VOICE COIL it
PLATE 2»;52
K o4
- e
sb 43885 e
vc 6sf 4 3 2 0FF
CATH

A=
VAT ETER SW | WETER REVERSING SW

TR VS
WYVl W N—
| 0] ® ] ® 250MA

o L 1 Laaalaa A
YWY Y

0 400 800
FIECD %1108

s,
w

O57004R0 SPKR SOCKETS

Schematic of the loudspeaker test set.
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Check the plate voltage of the output
stage or measure the resistance of the
primary of the output transformer to
determine the coadition of this unit. A
click when the output tube is removed
and replaced indicates that the speaker
iz probably O.K. If the speaker is good
it’s nice to be able to forget about it.

Connect the set to the speaker with
one of the cables and flip the meter
selector switch to MILLIAMPERES, The
meter will then read the current in the
field coil circuit on the scale selected
by the range switch. When the set is in
operation, the two rotary switches can
then be varied until good tone quality
is obtained. This eliminates referring
to the impedance matching chart of
the output transformer.

The field-coil resistance will be 400
ohms when the three toggle switches
are closed. When any one of them is
open its resistance is added to the cir-
cuit. All three up gives a total of 1,800
ohms. If the speaker is being used as a
PM ol course no field coil current will
show on the meter. By flipping the
meter switch (S2) to OUTPUT the meter
then becontes an output meter. Its sen-
sitivity can be varied by rotating
switch (S1) from positions 2 to 6.
When direct connection to the voice
coil only is desired rotate hoth switches
to the extreme right and plug in to the
two jacks marked v-c (voice coil)

The unit can be built into any suit-
able cabinet that allows room for
mounting the 8-inch speaker and the
switches and jacks on the front panel.
The parts layout is not critical and is
designed strictly for convenience.

Materiais for Test Speaker
Resistors: 1—8003, 1—400, |—200 ohms, [0-watt re-

SI1S70rs.

Miscell s | iversal output transformer,
Stancor A-3830 or equivalent: |—meter, |-ma, d.c.;
2—rotary switches, | circuit, & positions; 4—toggie
switches, s.p.s.t.; 2—toggle switches, d.p.d.t.; I—
speaker, 8 inch, PM; 1—IN34 germanium diode: 7—
pin jacks; |=filter choke, 15 henries, 75 mao, 400
ohms (Stancor C-1002 or equivalent). Miscellaneous
hook-up wire, sockets and plugs.

SCRATCH REMOYING PROCESS

Scratches in plastic escutcheons and
radio cabinets and on refrigerators can
be removed by the following process:

1. Remove scratch by sanding with wet
No. 400 (wet or dry) type sandpaper.
Use a free, easy, circular motion and
finish with light feathering strokes.
Use lots of water.

2. Clean the sanded area thoroughly
by swabbing with wet cotton, then dry
with another piece of cotton.

3. Apply a polishing agent such as
Simonize Kleener, Johnsons Carnu, or
Wright’s Silver Cream, and rub in
rapid, vigorous, circular strokes. It
will take several minutes to obtain
satisfactory results.

4. Remove all traces of cleaner by
swabbing with wet cotton. If the re-
sults are satisfactory, dry completely
and buff the entire surface with clean,
dry cotton.—Admiral Radio & Televi-
sion Service Bulletin
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Stethoscopic Probe

For Signal Tracing

By RUFUS P. TURNER, K6AlI

ELIEVING that the radio service

technician should be able to travel

as lightly as possible when he is

on outside service calls, we have
developed an efficient, lightweight
stethoscope for radio and audio signal
tracing, This simple device may be used
for following the progress of a signal
throughout a set. The complete stetho-
scope weighs only a few ounces.

Basically, this signal tracer is a
crystal probe. At the end of the probe
is a miniature phone jack into which
a pair of high-resistance headphones
may be plugged for aural signal trac-
ing. By using two IN54 germanium
diodes paralleled in a shunt rectifier
circuit, sufficient audio output is ob-
tained to produce a useful headphone
signal, even when the test prod is
touched to the antenna terminals of
the receiver. The test signal may be
supplied by an amplitude-medulated
oscillator or may be picked up from
the air.

The photo shows a Telex Monoset
plugged into the probe. Any high-re-
sistance phones can be used, but this
unit is exceedingly light in weight, its
[requency response is wide and its re-
sistance high, and the plastic stetho-
scope-type ear tubes carry the smallest
sounds directly to the ear where they
are heard with minimum disturbance
from nearby noises.

Fig. 1 is an exploded view of the
probe. The housing is a metal shell
cut from standard l-inch aluminum,
brass, or stainless steel tubing. The
shell is 4 inches long. Two end discs
or plugs are cut to fit into the ends of
the shell. The front one, made of bake-

BAKELITE OR POLYSTYRENE END DISC
$ INSULATING PAPER  PHONE JACK  METAL END PLUG
l'..\_. -

Fal A
BANANA PHOME
OR POIKTED PROD e

N34 METAL SHEATH
CLIP TO CHASSIS UNDER TEST

Fig. 1—Sketch of the construction de-
tails of the stethoscope signal tracer.

lite or polystyrene, holds the test prod.
The rear dise, made of metal, holds
the phone jack. A machinist can turn
these discs on a lathe in a few minutes.
Each dise is fastened to the shell by
two 4-40 screws passed through clear-
ance holes in the ends of the shell and
into threaded holes in the discs. There
is plenty of room inside the shell for
the capacitor, two crystals, and phone
jack. A length of paper tubing (or
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Photo of the test probe and headphones.

simply a wrapping of paper or plastic
sheet) insulates the components from
the shell.

The stethoscope is used in the same
manner as any other untuned signal
tracer: simply apply a modulated sig-
nal to the input terminals of the re-
ceiver under test and move the probe
through the receiver, touching the test
prod to appropriate circuit points in
each stage to determine presence of
the signal and whether it is being am-
plified properly. Hum, distortion, and
noise are spotted readily. As the probe
is moved from the input end of the set
toward the output, the volume control
in the receiver must be turned down
whenever amplification is great enough
to cause an uncomfortable signal in
the headphones. Signals may be traced
in an audio amplifier in the same man-
ner, progressing from the input termi-
nals to the speaker voice coil and tak-
ing care to reduce the volume control
setting as the test progresses.

The stethoscope probe will function
also as an r.f. probe for a d.c. vacuum-
tube voltmeter, with the meter plugged
into the phone jack at the rear of the
probe. The reading of the meter will
be approximately equal to the peak
value of the applied r.f. voltage (that
is, to 1.414 times its r.m.s. value).

We believe that this type of signal-
tracing stethoscope will meet with
favor among busy technicians, because
it is small and lightweight enough to
be dropped (headset and all) conven-
iently into a coat pocket, requires no
power, is tubeless, has surprising sensi-
tivity, and can be constructed in a
short time at small expense.

HI RESISTANCE PHONES

DIMICA
TEST PROD
x
CATH | IN%4 |CATH .
GND CLIP MINIATURE-PHONE JACK

Fig. 2—Circuit of the signal tracer.
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Some Hum Servicing Problems

HEN a set comes in with a

hum complaint, most service

technicians plug it in, turn

it on, and back the volume
control off to see if the hum is from the
power supply or audio section of the
receiver. 1f the hum is still there,
chances are that filter capacitors are
bad. Roughly three-fourths of all hum
trouble can be traced to this source.
The other fourth presents some inter-
esting problems.

One of the most useful instruments
for tracking down hum is an audio
signal tracer. If the hum seems to be
in the audio section, listen to the hum
level at the receiver B-plus first.
Electrolytic capacitors sometimes heal
themselves when a new capacitor is
shunted across them for test. By ob-
serving the B-plus hum level before
you try another capacitor, you can de-
termine if the hum level is decreased at
that point. Then even though the set
hum stays low after the shunting test,
you can be almost certain that it was a
capacitor and was not caused by a de-
fect in some other circuit.

After using the tracer a little, you
get to know what the hum level should
be in most B-supplies and, if it is
normal, you can proceed with a step-
by-step test of other circuits without
having to bother checking the filters
further. Even if you cannot locate the
hum with the tracer, you can eliminate
many possible causes without waste of
time.

Bad tubes, especially power output
tubes, can cause a lot of hum. A small
a.c.-d.c. set came in one day with a hum
complaint. Backing the volume control
off left the hum level the same. New
filters were shunted across the old ones
for a test. The hum level decreased
slightly but not enough. The rectifier
and audio tubes were O.K. in the tube
checker. A v.t.v.m. check between the
grid of ‘he output tube and ground
showed :.bout 0.3 volt a.c. Going back-
ward through the coupling capacitor to
the plate of the first audio showed a
slight decrease in a.c. voltage. A new
output tube made the hum disappear.
A fellow service technician pointed out
that it would have been just as easy to
replace the output tube without using
the v.t.v.m. I agreed, but the v.t.v.m.
was closer than the tube rack and the
trouble might have been elsewhere. The
signal tracer would have been just as
effective here as the v.t.v.m.

A.c.-d.c. tubes are the main offenders
because of the large cathode-to-heater
potential. Cathode-heater leakage in
the mixer tube of an a.c.-d.c. set, for
instance, will modulate the oscillator's

By ROBERT M. FIELD

output. 35Z5's (and similar tubes) are
another source of hum which does not
always show up in the tube checker.
When the hum level is above normal at
B-plus and filters do not correct it,
try a new rectifier.

Unbalanced emission of a full-wave
rectifier is not often a cause of hum,
but it does happen.

Very low hum levels

Occasionally a critical owner of an
a.c.-d.c. set will complain of hum even
though the hum level is as low as the
manufacturer’s design calls for. He will
usually say that the set is used in the
bedroom late at night, that the volume
must be kept low and that, at low
level, the hum is annoying. An easy
way to decrease the hum level, is to
provide an extra filter for the first
audio plate. A decoupling network, con-
sisting of a 10,000-ohm resistor and a
10-uf filter capacitor, in the plate-
supply lead of the first audio will help
quite a bit.

A set came in with a hum complaint.
A power transformer had bzen installed
in it during the war, and the customer
was never satisfied with the set’s opera-
tion afterward. Investigation showed
that inexperienced hands had done a
poor soldering job with wartime solder.
Merely cleaning up the mess and re-
soldering all the connections with good
solder and a hot iron restored the set to
normal operation and eliminated the
hum, which was caused by the high-
resistance of the poor joints,

One of the worst types of hum is
that caused by the sharp charging
pulses of the input filter. These pulses
contain a high percentage of harmon-
ics, travel back through the house wir-
ing, and are picked up in the antenna
circuit. This trouble more often occurs
where the house wiring is of the open
type. The hum may be noticeable at any
point on the dial or sometimes only on
a narrow band of frequencies or only
when a station is tuned in.

There are several remedies, any or
all of which may be necessary. Try a
new rectifier. Test a ¢.1-uf, 600-v capaci-
tor across the a.c. line. A 50-ohm resis-
tor in series with the lead from rectifier
cathode to the input filter is effective in
some cases. A ,01-uf, 600-v paper capaci-
tor from rectifier plate to cathode in
a.c.-d.c. sets is also worth trying. 1f the
set is transformer supplied, you may
have to bypass both rectifier plates to
cathode with .001-uf micas. The old
trick of reversing the line plug may be
effective.

Sometimes the hum originates in a
set other than the one under test. I

www americanradiohistorv com

once spent a half day trying to find the
hum in a radio, only to discover that
an office intercom (which was plugged
in nearby) was causing the trouble.
The intercom not only had to be turned
off, but its cord had to be removed from
the a.c. line before the hum would stop.
The trouble was obscured by the fact
that several other receivers on the test
bench were not affected. [ never learned
why! -

There are still a few old t.r.f. radios,
using filament-type tubes. around. 1 do
not usually repair these, but rather
suggest that the owner buy a new set.
However, some people are too fond of
their sets to part with them and are
willing to spend a great deal of money
to have them repaired. Almost without
exception, after getting the set to play,
hum troubles appear. The filter capaci-
tors are seldom bad. Most of the hum
is from these: hum halance control off
center, bad tubes, unbalanced push-pull
output tubes, detector tube shield miss-
ing, one side of the push-pull output
transformer open, or a poor ground
connection in the home. One thing about
them is certain: they never had as low
a hum level as the newer sets have, and
1 have wasted much time trying to get
rid of what sounded like excessive hum.
After working on 2 set for a while,
the faintest hum sounds like a roar.

Coupled-in hum

A case of excessive hum occurrved in
the a.c.-d.c. amplifier of a portable
record player. I tried the usual filter
and tube test and then noticed some-
thing unusual. The volume contrel was
mounted separate from the chassis and
the grounding wire carried, not only
the volume control ground return, but
also the a.c. from the line switch. Since
the first audio tube’s cathode went
straight to chassis, the grounding wire
was in the circuit between grid and
cathode. In just®a couple of inches of
wire there was enough a.c. voltage dvop
to cause abnormal hum in the amplifier.
Running a separate wire from the
switch to chassis and clipping the lexd
from switch to voelunme conirol brought
the hum level to normal.

One a.c.-d.c. set with a very loud hum
defied all my efforts. A fellow service
technician, whose specialty is electrical
appliances, got tired of watching my
aimless poking about in the set and
came over to give me a hand. In a mat-
ter of minutes he located the trouble—
a bare filament lead had been pushed
over against the grid of the i.f. tube, I
was so bent on locating a wmysterious
source of hum that 1 completely over-
looked such a simple possibility.
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Servicing—Test Instroments

Fundamentals of

Radio Servicing

CILLATORS are about as im-

portant to radio as women

are to mankind. Every radio

signal, from the tiny coded
“peeps” of the weather balloon trans-
mitter to the output of a multi-kilowatt
broadcast station, is born from an
oscillator.

Furthermore, after a radio signal
has grown husky enough to leave home
and has sallied forth into space from
the transmitting antenna, it soon meets
up with a radio receiver. If this re-
ceiver is a superheterodyne—and the
odds are better than a 1,000 to 1 that
it is—the exploring radio signal meets
another shy little oscillator that re-
minds him of his mother. Our radio
signal is no laggard in love and court-
ship and marriage take place in a frac-
tion of a microsecond. Out of this union
is born a beautiful little intermediate-
frequency signal that is the “spittin’
image” of its father; except, of course,
that it is not so high.

Right there the analogy between os-
cillators and women ends. Oscillators,
as you will see, are comparatively easy
to understand.

L1-C1

1—The oscillator circuit.
is the frequency-determining circuit.
L2 is the in-phase feedback “tickler.”

Fig.

The word “oscillator” comes from a
Latin word that means to swing back
and forth. The rocking chair and the
clock pendulum are good examples of
mechanical oscillators. If an empty
rocking chair is given a vigorous push,
it will continue to rock back and forth
through decreasingly smaller arcs until
it finally stops. A subsiding oscillation
like this is called a “damped” oscilla-
tion.

On the other hand, if enough aiding
power is delivered to a swinging object
to overcome the losses due to friction,
air resistance, etc., the oscillation does
not die out but continues as long as the
power is fed to it. Such a continuing

By JOHN T. FRYE

oscillator—and the clock pendulum is
a fine example—is called a “driven”
oscillator.

When we start thinking about an
electrical counterpart of the mechan-
ical oscillator, our mind naturally turns
to the coil-across-capacitor combination
discussed in Part VII (September,
1949, RADp10-ELECTRONICS) of this se-
ries. When a coil is suddenly placed
across a charged capacitor, the elec-
trons start rushing from the negative
plate of the capacitor through the coil;
and this current builds up a strong
magnetic field about the coil. The col-
lapse of this field continues to drive the
electrons toward the plate that was
positive, giving that plate a negative
charge. Then the whole process is re-
versed. The electrons keep surging back
and forth through the coil from one
capacitor plate to the other until the
losses of the circuit finally suecceed in
damping out the oscillation. The fre-
quency of these oscillating surges of
current is very nearly the resonant fre-
quency of the tuned circuit.

It stands to reason that if we can put
more electrical energy into this oscil-
lating circuit—extra power that will
work with the oscillating current, we
can replace the energy lost and so keep
the circuit oscillating indefinitely, just
as the tiny pushes given to the clock
pendulum through the escapement train
keep it oscillating. What is more, since
we can control the frequency of the
electrical oscillation by changing the
resonant frequency of the tuned cir-
cuit, such an oscillator is an a.c. gen-
erator (a generator with no moving
parts!) that will operate on any fre-
quency we choose, even up to many
millions of cycles per second.

The trick is to inject those little ex-
tra pushes of current with precisely
the right timing so that they will aid
rather than oppose the oscillating cur-
rent in the tuned circuit; and when you
consider that the current may be swing-
ing back and forth a hundred million
times a second, that might appear about
as difficult as trying to hurl an egg, in-
tact, between the whirring blades of an
electric fan. The feat is accomplished
by connecting our oscillating tuned cir-
cuit to a vacuum tube in such a way
that the oscillations themselves trigger
and direct the insertion of this “boost-
er” energy.

WwWWwW americanradiohistorv com

Part XXI-Some Oscillator Circuits

Vacuum-tube oscillators

Fig. 1 illustrates one way of doing
this. L1-C1 is the variable tuned cir-
cuit. C2 applies the voltage appearing
at the top of this circuit directly to the
grid of the triode. The grid leak R fur-
nishes bias for the tube in 2 manner to
be described later. Current flows from
the B-battery to the plate of the tube
through L2, which is inductively cou-
pled to L1.

Suppose now that a tiny disturbance
in the grid circuit causes the grid to go
slightly positive. This causes an in-
crease in plate current. The magnetic
field about L2 expands as this current
increases and the lines of force cut the
turns of L1 and induce a voltage in it.
This voltage is of the proper polarity to
add to the positive charge of the grid.
A further increase in plate current re-
sults along with still more inductive
coupling, or feedback, from the plate
to the grid circuit.

—lil||||||+—

L

Fig. 2—Some of the more commonly
used variations of the oscillator circuit.
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This current-building-up process con-
tinues until the voltage drop across the
reactance of L2 calls a halt. At this
point the instantaneous voltage on the
plate is so low that no more plate cur-
rent can flow even though the grid does
go more positive, The magnetic field
about L2 stops expanding and starts to
collapse. This induces a reverse volt-
age in L1 so that the charge on the
grid starts to move in a negative direc-
tion. This negative-going grid voltage
aids and abets the falling off of plate
current, and the decreasing plate cur-
rent, through the magnetic coupling,
keeps driving the grid more and more
negative.

Finally a point is reached where the
plate current is zero and making the
grid voltage more negative can produce
no further change. Then the voltage
ceases to be induced in L1 by L2, and
the grid voltage starts to go positive
again. The actual frequency of these
reversing surges of current is deter-
mined by the resonant frequency of
L1-Cl. The energy fed back from the
plate circuit simply helps the charge on
the grid to move in whichever direction
it is going. To be sure these oscillations
will be sustained, enough of this energy
must be fed back to compensate for the
losses in the grid circuit. The actual
amount of feedback depends upon the
amount of coupling between the tuned
eircuit and the tickler coil L2.

The grid leak develops bias for the
oscillator tube in exactly the same way
it did for the grid-leak detector de-
scribed in Chapter XVIII (August,
1950, RaADI0-ELECTRONICS). While the
grid is positive, it attracts more nega-
tive electrons to itself than can leak off
to ground during the part of the cycle
in which the grid is negative. The elec-
trons thus trapped on the grid give it a
negative bias.

When the tube is not oscillating, it
has zero bias. The amplification is then
maximum and the circuit is so unstable
that the least disturbance will set into
motion this chain of events that leads
to sustained oscillation. Under the more
stable conditions of fixed bias, the tube
would be much harder to start oscillat-
ing.

Grid-leak bias, too, automatically ad-
justs itself to the best value for sus-
taining oscillation when the load on the
oscillator changes. If power is taken
from the tank circuit and the amplitude
of the voltage swings is reduced, the
grid attracts fewer electrons, the bias
ts lowered, and the plate current in-
creases. The heavier plate current
surges help replace the energy lost
from the tank circuit to the load.

Some circuit variations

While these basic principles are true
for all oscillator circuits, there are
many ways to apply them. Fig. 2 shows
some of the popular ones. We see in
Fig. 2-a that the frequency-determining
tuned circuit can be in the plate circuit
instead of the grid circuit; or, as shown
in Fig. 2-b, it can be in altogether a
separate circuit that is inductively cou-
pled to both the plate and grid circuits.

Fig. 2-c reveals that two separate
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coils are not needed. Here the plate
current flows through part of the tank
coil. Inductive coupling between this
part of the coil and the whole coil
gives us a transformer action just as if
two separate windings were used. Fig.
2-d is a refinement of the basic Hartley
circuit of Fig. 2-c. If you have trouble,
at first, in seeing how 2-d provides cou-
pling between the plate and grid cir-
cuits, just remember that the plate
current also flows through the cathode
circuit. The pulses of plate current ap-
pear between the tap on the coil and
ground in 2-d just as they do in 2-c.

Fig. 3 reveals an oscillator circuit
known as the Colpitts. Here the cathode
goes to a tap on a capacitive voltage
divider instead of an inductive voltage
divider, as it did in the Hartley circuit.
The amount of feedback depends upon
the ratio of the capacitive reactances of
C1 and C2. The Colpitts circuit is some-
times used in slug-tuned push-button
oscillator circuits or for receivers
working on the long-wave ‘‘weather”
bands.

Fig. 3—This Colpitts oscillator cir-
cuit has a eapacitive voltage divider.

This brief discussion by no means
exhausts the many types of feedback
oscillator circuits, but it has touched
on the most popular types used in re-
ceivers. Just keep in mind that all you
need do to make a tube oscillate is to
feed back enough energy from the plate
circuit to the grid circuit, in the proper
phase, to overcome the circuit losses,
and you are in business!

Incidentally, as the capacitance of
the tuned circuit is increased, heavier
currents circulate in the circuit and the
losses go up. For this reason, an oscil-
lator usually oscillates much more vig-
orously on the high-frequency end. You
must always provide enough feedback
to insure that the amplitude of oscilla-
tion is satisfactory at the low end.

However, as the little boy explained
to the doctor who was treating him for
green-apple colic, you can get too much
of even a good thing; and feedback is
no exception. If you have too much
feedback, the oscillator is likely to de-
velop a second, unwanted or parasitic
mode of oscillation that will put birdies
to twittering on the signals as they are
tuned in, especially on the high-
frequency end of the band.

Oscillator tracking

And now we come to the subject of
tracking. Let me hasten to assure you
that this has nothing to do with sort
of trail-following at which the Lone
Ranger'’s friend, Tonto, excels. Instead,
it refers to the fact that the two tuned
circuits shown in Fig. 4 must follow
certain tuning paths if our superhetero-
dyne receiver is to work as it should.

You will recall that we found out in
Chapter XIX that the oscillator fre-
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How a whiff of stibine
led toward lower telephone costs

In the Bell System there are a million
lead storage battcry cells connected to
telephone circuits in the central offices.
Current seldom flows in or out of these
cells beyond the trickle which keeps
them charged. In the rare cvent of
power failure, however, they stand
ready to supply the current for your
telephone service.

Even in this stand-by service, cclls
require water to make up for electrol-
ysis. And they consume power and
eventually wear out. But Bell Labora-
tories chemists discovered how to make
a battery which lasts many more years
and requires less attention — by chang-
ing a single ingredient, the clue to

NOVYEMBER, 1950

which came unexpectedly from an-
other line of their research.

The clue was a minute trace of
stibine gas in battcry rooms which
elcctrochemists detected while on the
lookout for atmospheric causes of re-
lay contact corrosion. In small traces
the gas wasn’t harmful but to battery
chemists it offered a powerful hint.

For stibine is a compound of aunti-
mony—and antimony is uscd to harden
the lead grids which serve as me-
chanical supports for a battery’s active
materials. Tracing the stibine, the
chemists discovered that antimony is
leached out of the positive grid and
enters into chemical reactions which

wwWw americanradiohistorv com

At the New York Telephone Company’s
Triangle exchange in Brooklyn, emer-
gency batteries stand ready to deliver
3000 amperes for several hours.

hasten self-discharge and shorten bat-
tery lifc.

Meanwhile, in the ficld of cable
sheath rescarch Bell metallurgists had
discovered that calcium could be used
instead of antimony to harden lead.
And thecory showed that calcium would
not react destructively in a battcry.
The result is the new long-life calcium-
lead battery which cuts battery replace-
ment costs, goes for months without
additional water, and necds but V5 the
trickle current to kecp its charge.

It demonstrates again how diverse
lines of research come together at Bell
Telcphone Laboratories to keep down
the cost of telephone service.
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quency must always be spaced from the
signal frequency you wish to receive by
the intermediate frequency. Usually the
oscillator operates on the high-frequen-
cy side of the signal. That means that
if we wish to tune a band of from 540
to 1620 ke, and if our i.f. is 455 ke, the
oscillator must tune through a range
of 995 to 2075 ke.

MIXER

Fig. 4—In the superhet, the oscillator
and mixer tuning capacitors are on one
shaft as indicated by the dashed line.

In each case the total span of fre-
quencies being 1,080 kc you might
jump to the conclusion that identical
tuning capacitors on a single shaft,
used with two different values of in-
ductance, would accomplish our pur-
pose of keeping the oscillator circuit
always 455 ke higher than the signal
input circuit. But you would be wrong.
The spans of frequency are the same,
but the ratio of 540 to 1620 ke is exactly
1 to 3, while from 995 to 2075 ke the
ratio is slightly less than 1 to 2. If
identical capacitor sections are used to
resonate the two coils to frequencies
455 ke apart at the high end of the
band, the gap between the two tuned
circuits steadily narrows as the tun-
ing capacitor is tuned toward the low-
frequency end of the band.

One way to keep the tuned circuits
455 ke apart is to use a tuning capaci-
tor with two sections having different
shapes and sizes of plates. One sec-
tion of this capacitor varies from 8.7 to
170.7 puf, while the larger section goes
from 11 to 431 uuf. When such a capaci-
tor is used with proper coils, the oscilla-
tor will always be tuned 455 kc higher
than the signal input circuit for any
setting of the capacitor shaft.

The padder capacitor

This method, unfortunately, can only
be used on a single band—unless you
want to use more than one tuning
capacitor! However, a padder capacitor
together with a capacitor section that
has uncut plates can make that section
seem as though the plates were tailored
to the oscillator circuit needs; further-
more, different padders can be used on
different bands so that the same tuning
capacitor section can be used to track
the oscillator correctly on each of these
bands.

Fig. 5 helps understand how this is
done. The tuning capacitor C. and the
padding capacitor C, are in series
across the coil. When two capacitors
are in series, their total capacitance is
equal to their product divided by their
sum. Let us assume that the maximum
capacitance of C. is 431 ppf, just as is
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the section tuning the signal input cir-
cuit. C, is a semivariable capacitor ad-
justable by a screwdriver. If we adjust
this capacitor to about 280 uuf, we find
that the series combination of C. and
C, is very close to the 170.7 puf maxi-
mum capacitance furnished by the
cut-plate section of the other tuning
capacitor.

As the frequency of the oscillator is
tuned higher, the fixed capacitance of
C, has less and less reactance. At the
same time the reactance of C. steadily
increases. By the time the high-
frequency end of the band is reached,
the reactance of C: is so much greater
than that of C, that the tuning capaci-
tor is almost entirely responsible for
the tuning of the oscillator circuit. As
the circuit is tuned toward the low-
frequency end of the band, however,
the padder capacitor reactance has
more of a “hobbling” action on the
tuning capacitor and makes the effec-
tive maximum capacitance much less
than it would be without the padder.
By using the proper value of induct-
ance and the proper padder, an oscilla-
tor circuit can be made to track exactly
at three different points in the tuning
range and the deviation from the exact
frequency at other points is so small as
to be negligible.

Oscillator failures are usually due to
defective coils, bad grid-coupling capaci-
tors, or defective grid-leak resistors.
The best way to check an oscillator is

Fig. 5—For correct tracking, a padder
capacitor is placed in series with the
tuning capacitor as in this circuit.

to measure the negative voltage on the
grid with a vacuum - tube voltmeter.
No voltage indicates an oscillator that
is not functioning, and the amplitude
of the voltage at different settings of
the tuning capacitor reveals whether
there are any weak spots in the oscil-
lator’s output. But, as pointed out be-
fore, some falling off in output is to be
expected as the oscillator is tuned to
the low end of its range.

“Sure, I called both of you boys—I want
competitive bids on fixing my little set.”
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When television
wo
1S wings

How multiple uses for airborne cameras
and equipment were revealed by experiment

No. 10 in o series outlining high
points in television history

Photos from the hisiorical collection of RCA

® Put a television camera in the nose of an observa-
tion plane, and generals—many miles away—can
watch and direct the course of a battle. Such, in
World War II, was one of the suggested uses of air-
borne television as an “optic nerve.”

Feasible? Absolutely—yet this is only one of the
many ways in which television can serve in fields
outside those of news and entertainment. The entire
subject of the use of television cameras and receivers
in the air has been carefully investigated by RCA.

Not too long ago, at the time when plans for our
inter-city television networks were in discussion, the

RCA Laboratories in Princeton, N, J., as seen from the air. New
uses for television—including, for example, its adaptation to avia-
tion—are one part of this progressive institution’s research program.
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Mounted in the nose of an airplane, special RCA airborne tele-
vision equipment will give ground observers a sharp, clear, bird's-
eye view of land and sea.

idea of making telecasts from planes high in the air
was proposed.

From New York, a plane equipped with a televi-
sion receiver, set off on a flight to Washington—200
miles away. When above Washington, at an altitude
of 18,000 feet, passengers in the plane clearly saw
Brig. General David Sarnoff, of RCA, talking to them
from Radio City! Later, RCA placed a camera and
transmitting equipment in an airliner, and a bird’s-
eye view of New York was successfully telecast to
observers below!

It has also been proposed by authorities, that a
television camera might be used as the “eye” of a
guided missile. Placed in a rocket’s nose it would let
a distant operator see where the missile was headed.
If need be he could steer it in any direction to hit a
moving target.

But less on the destructive side, and more impor-
tant to us now, are the possible uses of television in
“blind flying” conditions, when airports would nor-
mally be closed in from bad weather. With a televi-
sionreceiver in the cockpit, and a transmitter sending
information from the landing field ahead, the pilot
could clearly see conditions on runways and ap-
proaches—come in with far greater security than
when guided by radio alone!

Radio Corporation of America
WORLD LEADER IN RADIO—FIRST IN TELEVISION
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Kirst Aid KFor The Radio

By HARRY LEEPER

ROLL of adhesive tape earried
in the service kit has ‘“saved
the day” for many service
technicians. Adhesive tape is

usually thinner than friction tape and

adheres better to many materials.
Some suggested uses of ordinary and
moleskin tape are illustrated below.

I’hoto 1. A strip of adhesive tape will
provide insulation in close quarters
in an auto radio for usual voltages
to chassis.

Photo 2. A few inches of tape unrolled
and folded over will stick to the
bench and also provide a sticky sur-
face for small serews and bolts and
hold them in place.

Photo 3. Many loop aerials may be held
in position and protected from dam-
age caused by sliding chassis in and
out of cabinet by a strip of tape as
shown.

Photo 4. Glass dial indicators often
loosen and vibrate or rattle at certain
frequencies. A layer of tape over
each end of the glass will usually
correct this condition.

Photo 5. Loose ends of loop aerials
when not connected to external an-
tenna are best taped to the cabinet.

I’hote 6. If not practicable to tape to
cabinet or other part, the end of the
aerial may be folded over and then
taped. Fingernail polish may be used
to change color of tape and to make
it more lasting or to seal it.

Photo 7. Many small test meters have
smooth cases and are light in weight.
It is easy to knock the meter from
bench to floor. Moleskin adhesive
tape is soft on one side and when
attached to a small meter eliminates
the slippery finish.
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Quality Line of

TEST INSTRUMENT KITS

= 3\
‘ \ L o®!
PHodere sTYLING o
\N\\.\‘oa
KITS THAT MATCH WS
Heathkits are styled in the most modern man- GR‘GS
ner by leading industrial seylists. They add "
beauty and utility to any laboratory or scrvice \_\_EN’
bench. There is a complete line of Heathkit [ ]
instruments allowing a uniformity of ap- NER
pearance. ° €
An attractive service shop builds a feeling
of confidence. Many organizations have stan- weh
dardized on Heathkits providing uniform ser- §
vice departments. £ tRAL
‘There is no waste space or false effort to C

appear large in Heathkits — space on service

benches is limited and the size of Heathkit in- t‘,\N\"‘s
struments is kepr as small as is consistent with
good cngincering practice. C\Nc‘“

ecanacy
ASSURED BY
PRECISION PARTS

1% ceramic resistors are supplied. These
require no aging and do not shift. Ne
matching of common resistors is re-
quired. You find in Heathkit the same
quality velaage divider resistors as in the
most cxpensive equipment.

The transformers are designed especially for the Heathkit unic. The
scope transformer has two electrostatic shields to prevent interaction of
AC fields.

These transformers are built by several of the finest transformer

companies in the United States,
Plsed BY LEADING

MANUFACTURERS

Leading TV and radio manufacturers use
hundreds of Heathkits on the assembly
lines. Heathkit scopes are used in the
alignment of TV tuners. Impedance
bridges are serving every day in the
manufacture of transformers. Hearhkic
VTVM’'s are built into the production
lines and test benches. Many manufac-
turers assemble Heathkits in quantity for their own use thus keeping
purchase cost down.

EXPORT DEPT.

13 East 40th St
NEW YORK CITY (16)

CABLE: ARLAB—N.Y.

NOVEMBER, 1950

Wherever required, the finest quality \

\ - . .
Heathkit instruction manuals contain

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—-USE ORDER BLANK ON LAST PAGE

HEATH COMPANY
BENTON HARBOR 20,

M Complete k115 WITH
25 PARTS THAT FIT. ..
O

RES\S‘ \ When you receive your Heathkit, you are as-
ot > sured of every necessary part for the proper

c T \ operation of the instrument.
Beautiful cabiners, handles, two-color pan-
ORMER \ els, all tubes, test leads whese they are a
necessary part of the instrument, quality rub-
< ber line cords and plugs, rubber feet for each
Nﬂlo\- instrument, all scales and dials ready printed
\ and calibrated. Every Heathkit is 110 V 60 Cy.
power tranformer operated by a husky trans.
E-‘ERS former especially designed for the job. Heath-

kit chassis are precision punched for ease of
assembly. Special enginecring for
of assembly is carefully considered.

Wa‘e
INSTRUCTION
MANUALS

simplicity

complete assembly data arranged in a
step-by-step manner. There are pic-
torials of cach phase of the assembly
drawn by competent artists with detail
allowing the actual idencification of parts. Where necessary, a separate
section is devored to the use of the instrumeni. Actual photos are in-
cluded to aid in the proper location of wiring.

Zlsed BY LEADING

UNIVERSITIES

Heathkits are found in every leading
university from Massachuseus to Cali
fornia. Students learn much more when
they actually assemble the instrument
they use. Technical schools often in-
clude Heathkits in cheir course and
these become the property of the stu-
dents. High schools, oo, find that the
purchase of inexpensive Heathkies allows their budget to go 1auch
furthet and provides much more complete laberatories.

MICHIGAN
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(Z Tmprovements \N NEW 1951

MODEL O-6

PUSH-PULL

Heathbct

K New AC and DC push-pull amplifier,
X New step attenuator frequency compensated input.
% New non frequency discriminating input control.

% New heavy duty power transformer has 68% less magnetic
field.

J% New filter condenser has separate vertical and horizental
sections.

* New intensity circuit gives greater brilliance.

%* Improved amplifiers for better response useful to 2 megacycles.
% High gain amplifiers .04 Volts RMS per inch deflection.

* Improved Allegheny Ludlum magnetic metal CR tube shield.

¥ New synchronization circvit works with either positive or nega-
tive peaks of signal.

* New extended range sweep circuit 15 cycles to ‘over 100,000
cycles. =

%X Both vertical and horizontal amplifier vse push-pull pentodes
for maximum gain. -

The gew T951 Heathkit Push-Pull Oscilloscope Kit is again the best
_%qy\ o other kit offers half the features — check them.

Zfecs \NEXPENSIVE MODEL $-2

. observe two trages at once — see [l?f(i“r]
the input ang oUiput traces of an ampli ed.
and amazlngly you can control the size anr_
posttion of each trace separately — suptfzo
imposc them for comparison of scparate for
observation —no connections _msnde s;t:}:;:
All operation electronic, nothing m::ca =
cal — ideal for ¢lassroom demons 6 .
— checking for intermitents, c;c. o
tion, phas¢ shift and other L_l%cc(s (\ w
up instantly. Can be used with any sylscf
or make of oscilloscope. So incxpen
you can't afford 10 bc.wnhouz one. .

Has individual gain controls, po_s:}:in
ing control and coarse and ﬁn% SwWitc u“g
rate controls — can also be used as sq‘ e
wave generator over limited range. a0
Vol transformer operated comes comple!
with tubes, cabinet and all pares. OccBue;:(lsi
very litle space beside the sco;ic. Betthy
get one. You'll enjoy it immensely. e
§.2. Shipping Wt., 1t Ibs.

Twice as much fun with your oscxlloscop!e y > :_r

EXPORT DEPT.

13 East 40th St
NEW YORK CITY (16}

CABLE: ARLAB=N.Y,

ELECTRONlCL SWITC !(IT

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE

The HEATH COMPANY
... BENTON HARBOR 20,

{ ¢ cither AC or DC on this new scope — the first oscilioscope
under $100.00 with a DC amplifier.

‘The vertical amplifer has frequency compensated step attenuator input
into a cathode follower stage. The gain control is of che non frequency
discriminating type — accurate response it any setting. A push-pull
pentode stage feeds the C.R. tube. New type positioning control has
wide range for observing any portion of the rrace.

The horizonal amplifiers are direct coupled o the C.R. wbe and may
be used as either AC or DC amplifiers. Separate binding posts are
provided for AC or DC.
The multivibrator type sweep gencrator has new frequency compen-
sation for the high range it covers: 13 cycles to cover 100,000 cycles
The new model 0-6 Scope uses 10 tubes in all — several more than
any other. Only Heathkic Scopes have all the features.
New husky heavy duty power transformer has 509 morc Jaminations.
It runs cool and has the lowcst possible magnetic field. A complete
electrostatic shield covers primary and other necessary windings and
has lead brought ouc for proper grounding.
The new filter condenser has separate filters for the vertical and
horizontal screen grids and prevents interaction between chem.
An improved intensity circuit_provides almost double previous bril-
liance and bereer incensity modulation.
A new synchronization Circuit allows the trace 10 be synchronized
with either the positive or negatve pulse, an important feacure in
observing the complex pulses encountered in television servicing
The magnetic alloy shield supplied for the C.R. tube is of new design
and uses a special metal developed by Allegheny Ludlum for such
applicacions.

The Heathkit scope cabinet is of aluminum alloy for lightness of
poruability.

The kit is Comﬁle(e, all tubes, cabiner, transformer, conerols. grid
screen, tube shield, erc. The instruction manual has complere
step-by-step assembly and ﬂiaorials of every section, Comparc it

with all others and you will buy a Heachkit.” Model 0-6. Shipping
We., 30 Ibs.

MICHIGAN
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Hew 1957 - - MODEL V-4A
Heathkit
VIVM KIT

HAS EVERY EXPENSIVE ‘P

Higher AC input impedance, {greater than 1 megohm at 1000 cycles).
New AC voltmetar flat within 1 db 20 cycles to 2 megacycles (600
ohm sowurce).

New accessory probe (extra) extends DC range to 30,000 Volts,

New high quality Simpson 200 microampere meter,

New %% voltage divider resisters (finest available).

24 Complete ranges.

Low voltage range 3 Volts full scale (¥ of scale per volt),

Crystal probe (extra) extends RF range to 250 megacycles.

Modern push-pull electronic voltmeter on both AC and DC,
Completely transformer operated isolated from line for safety.
Largest scale available on streamline 4% inch meter.

Burn-out proof meter circuit,

Isolated probe for dynamic testing no circuit loading.

New simplified switches for easy assembly.

LOW PRICE $23

The new Heathkit Model V-4A VTVM Kit measures to 30,000 Volts DC and 250 megacycles with accessory probes — think of it, all in one
electronic instrument more useful than ever before. The AC voltmeter is so flat and extended in its response it eliminates the need for separate
expensive AC VIVM's. + or — db from 20 cycles to 2 megacycles. Meter has decibel ranges tor direct reading. New zero center on meter

scale for quick FM alignment.

There are six complete ranges for each function. Four
functions give toral of 24 ranges. The 3 Volt range allows
33149 of the scale for reading one volt as against only
20% of the scale on 5 Volt types.

The ranges decadc for quick reading.

New 127 ceramic precision are the most accurate com-
mercial resistors available — you find the same make and
quality in the finest laboratory equipment selling for thou-
sands of dollars. The cntire voltage divider decade uses
these 1594 resistors.

New 200 microamper¢ 414" streamline meter with Simpson
quality movement. Five times as sensitive as commonly
used 1 MA meters.

Shatterproof plastic meter face for maximum protection.
Both AC and DC voltmeter use push-pull ¢lectronic volt-
meter ¢ircuit with burn-out proof meter circuit.

Electronic ohmmeter circuit measures resistance over the
amazing range of 1/10 ohm to one billion ohms all with
imcmnl_} Volt battery. Ohmmeter barteries mount on the
chassis in snap-in mounting for easy replacement.
Voltage ranges are full scale 3 Volts, 10 Voles, 30 Volts,
100 Volts, 300 Velts, 1000 Voles. Complete decading cov-
erage without gaps.

The DC probe is isolated for dynamic measurements. Negli-
gible circuit loadmg: Gets the accurate reading without
disturbing the operation of the instrument under test. Kit
comes complete, cabinet. transformer, Simpson meter, tesr
leads, complete assembly and instruction manual. Compare
it with all others and you will buy a Heathkit. Model V-4A.
Shipping Wt., 8 lbs. Note new low price, $23.50

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE

The HEATH COMPANY
... BENTON HARBOR 20, MICHIGAN
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Heew 30,000 vour DC

Beautj

voh::gu:”z;: rl':crac‘:\d black plaseic high
5 505 i

to llog“mcr-gohms reads 31(')"3'(; rl.‘s(;s:an(e
(90 range. High inpue : s
‘f;gll'mr;:lr;a{um loading of n::;kn‘r;j‘)eqxpce
g haasd‘largc laseic insu!.ttorwrl'sm"
fers Com,:'s e and point_for maxin‘isrsns
ey Complete with PL35 type

No. .
Pr?)b?}?,-f. High Voltage

3ypbing .. $550

Heatikiy
RF PROBE k7

¢ .
ryst::lncg;gd;éefrobe kie extends fange to
with aj} ares, crysulo ° comes complere

able and PLs5s Ton.

plug. e

No. 309 RF ;
Shipping W,,?‘P?g' Ki $ 5 O
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* New simplified circuit for easy calibration and assembly.
* New 2 band buili-in marker covers 19 to 75 Mc.

* New dual spider sweep motor for long life.

%* New blanking circuit gives base line for berer alignment.

% New variable oscillator gives high output fundamentals on high TV band.

% New standby switch keeps instrument ready far instant use.

* New 6 to 1 slow speed drive on both master oscillatar and marker tuners.
The new Heathkjt TV Alignment Generator incorporates the new developments required for
modern TV servicing. An absorprion marker circuit covering all possible 1F bands and cven
several of the RF bands. The new blanking circuit provides a base reference line which is

invaluable in establishing proper traces. The new sweep motor incorporates dual spiders in
the speaker frame assuring berter alignment and long life. The mounting of the speaker

sweep motor has been simplified for casy alignment.

The variable master oscillator covers 140 to 230 Mc. thus giving high output fundamentals
where they are most needed. Low band coverage 2 Mc. o 90 Mc.

A new step attenuator provides excellent control of output.

Planctary 6 1o | drives on both oscillator and marker provides smooth easy control seuwings.
A standby position is. provided making the instrumient always instantly available.
Horizontal sweep volwage with phasing control is provided. No other sweep gencrator under
$100.00 provides all these features — comes complete with instruction manual. Model TS-2.

NEw W
TRACER

Shipping Wt., 16 Ibs.

53950

SIG

AND UN vE
R
TEST SPEAKER SKA”l

$'95.0

- Features
: ghgh Sensitivity
~omplete gap
3 Impedances of SRESH
2315 microphon,
Systems =
® Tests both single ang

7(54{#181-

s factol scale-

o Powe istance.
. Meu‘u'e: I::kage. i push-pull SPeaker circyitg
e . 1€ popular Heathkje §
renal Tmcgr has now

Measur
o Checks paper

e\edldv"‘;'d’w“_

-miga-

t ‘n .
foliows sign,f from 1O 18CTease in prige. Thlzc::nf:’;ib’,?cd With 3 up;.
higl

quality tracer

@ Bridge WYPE C i or. pars quijck
o Magic e¥e IFC, operated. MFD o 1,000 INCOME ber service hoar S8 Valuable seryro €3 iNermittents — qor
110 V. tran 1 nel. NO V receiv, hour. " Works CIVICE time — g de
® Ll scales on panel over @ TANEC E - Nerom the PAN - er match oSTs. The test speak qually wel] oq b, 8ves greater
e e denscc:sth are fmsd R condensezroc‘o 500 pickupspu}sﬂ\.p"” 04 slns’c ;uez; has. assortment ‘of S;t‘_)t.‘c:,!’c_a 3= FA o
r . s ut j ing
:°b n Scu power transforme ™ b dmes ‘°’“1;T£:quab.'n 50 tos mfc,‘::ﬁgzéo
yectl: r - 5, A X3 :
\c;t;ad;“;“d p 2ssembiy and uge, Mo;dw“ probe, g0
t
4 use. Model

owther
Cc-2.

Heathbil”
TUBE CHECKER KIT

Peatures
Gear driven roller chart gives instant setup

Sockets for every modern tube — blank for
for all types.

new types.

Fastest method of testing tubes — saves time
— makes more profit.

Rugged counter type birch cabinet.

switch for each be clemen

Test vour tubes the modern way — dynamically — the simplest, yet fasiese and surest method — your Heathkit has a
t and measures thar element — no chance for open or shorted elements slipping by, all the

advaniages of the mutual conductance type without the slow cumbersome time consuming setu

Tests each element separately for open or

short and quality.
Beautiful 3 color meter — reads good-bad

and line set point.

Your Heathkit Tube Checker has all the features — beauriful 3 color BAD-GOOD meter — complete selection
of voltages — roller chart listing hundreds of tubes including the new 9 pin miniatures — finest quality Cenrralab lever
switches for each element — high grade birch counter tvpe cabinet — continuously variable line adjust control —
every feature you nced to sefl wbes properly. The most modern type tube checker with complete protection against
obsolescence. The best of parts rugged oversize 110 V. 60 cycle power transformer — finest of Mallory and Ceniralab
switches and controls, complere set of sockets for 2l type tubes with blank sbare for future types. Fast action brass gear
driven roller chart quickly locaies the sertings for any type tube. Simplified switching cuts necessary testing time to
minimum and saves valuable service time. Short and open element check. Simple method allows instant setup of new
tube types without waiting for factory data. No marter what the arrangements of tube clements, the Heathkic flexible
switching arrangement easily handles it. Order your Heathkic Tube Checker Kit today. See for yourself that Heath again
saves you two-thirds and yet retains all the quality — this tube checker will pay for iself in a few weeks — berter

assemble it now. Complete with instructions — pictorial diagrams — all parts — cabinet — ready to wire up and

52950
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opcrate. Model TC-1 Shji)pping Wi, 12 lbs.
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NEW 1951

Heatlhkil”

Peatures

@ Sine wave oudio modulation. ® Transformer operated for safety.
® Extended range 160 Ke. to 50 @ Calibrated harmenics to 150 megacycles.
megacycles fundamentals. ® New external modulation switch.

@ New step attenuator output. @ 5to 1 vernier tuning for accurate
@ New miniature HF tubes. settings.

A completely new Heathkic Signal Generator Kit. Dozens of improvements. The range on
fundamentals has been extended to over SO megacycles; makes this Heathkit ideal as a
marker oscillator for T.V. New step atenuator gives controlled outputs from very low values
© high outpur. A continuously variable control is used with each step. New miniature
HF tubes are required for the high frequencies covered.

Uses 6C4 master oscillator and 6C4 sine wave audio oscillator. The sec is transformer
operated and a husky sclenium rectifier is used in the power supply. The coils are precision
wound and checked for calibration making only one adjustment necessary for all bands.

New sine wave audio oscillator provides internal modulation and is also available for
external audio testing. Switch provided allows the oscillator to be modulated by an external
audio oscillator for hdelity testing of receivers.

A best buy — chink of all the feacutes for less than $20.00. The entire coil and tuning assembly
are assembled on a separate curret for quick assembly — comes complete — all cubes — cabinet — test
leads — every pate, The instruction manual has step-by-step instructions and pictorials. It's casy and
fun t0 build a Heathkir Model $SG-6 Signal Generator. Shipping Wet., 7 Ibs.

HANDIE
KIT

® Beaysiy,
vl 0
akelise “:::eam,'n’

e ot $quoTe P

. o . ® Conver:
Either $11¢ O Jreuite Avenieny
srable RrC h"d:i‘;";"“;de‘. B :d’uu ‘°Mrotumb type
10 20/ A icr
iov:::\on 1% distortion. e N ;‘0 v'eme::_’mpere Meter
es . : enefl- valip
ds of Heathkit Audio ufac- recrifigr. crodley Ac
Hundreds b speaker mami e ® Mulipyy;,
ators I used DY of their quahity fanges | "9 fYPe ohmg
ite proo re ® Al
mrers"de(m vw The added featu 0-30.

A precis;,
CCis
-F"umem‘?" Poruable .,

Ists, of, "9"_ Studenes :;jjﬂhm_ Ny
Mmove, ICian Mee lio
e cch,
3!'Cur;|cy i T“'Clvc ¢ anics,

e et
Pictoriy| d..‘“”}' asse, b]p € ranges
a, ed

COSt. Oy, ﬁﬁa";" An hoyr

BATTERY ELIMINATOR KIT

@ Provides variable DC voltage for all checks. ® Voltmeter for accurate check.
@ Locates sticky vibrators-intermittents. @ Has 4000 MFD Mallory filter for ripple-free voltage.

Even the smallest shop can afford the Heathkit Battery Eliminator Kit. A few auco radio repair jobs will
pay for it. 1c's fasc for service, the voltage can be lowered to find sticky vibrators or raised o ferret our
intermitténcs. Provides variable DC voltage 5 1o 714 Volts at 10 Amperes continuous or 13 Ampetes inter-
f mittent. Also serves as storage batiery charger. Ideal for all auto radio testing and demonstrating.

A well filteted rugged power supply uses heavy duty selenium rectifier, choke i

—'/‘ input filter with 4,000 MFD of electrolytic filter for clean DC. 0-15 V. volt- i
s meter indicates output which is variable in eight steps. Easily constructed in
a few hours from our instructions and diagrams — better be equipped for all

types of service — it means more income. Mode! BE-2. Shipping We., 19 lbs.

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER-USE ORDER BLANK ON LAST PAGE
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HUNDREDS OF LABORATORIES USE

FHearikic INPEDANCE BRIDGE o« Srandard

—
® Meosures inductance 10 microhenries fo 100 henries ® Meosures resistance .01 ahms
to 10 megohms @ Measures capacitance 00001 MFD to 100 MFD @ Measures "'Q"’
and power factar.
Measures inductance from 10 microhenries to 100 henries, capacitance from 00001 MFD to 100 MFD.
Resistance from .01 ohms to 10 megohms. Dissipation factot from .001 ro 1. "Q" from 1 to 1,
Ideal for schools, laboratories, service shops, serious experimenters. An impedance bridge for everyone
— the most useful instrument of all, which hetetofore has been out of cthe price range of serious
experimenters and service shops. Now at the lowest price possible. All highest quality parts. General
Radio main calibrated control. General Radio 1.000 cycle hummer. Mallory ceramic switches with 60
degree indexing — 200 microamp type binding posts with standard 34" centers. Beautiful birch
cabinet. Directly calibrated Q" and dissipation factor scales. Ready calibrated capacity and_inductance
standards of Silver Mica, accurate to ¥4 of 1% and with dissipation factors of less than 30 parts in
ne million. Provisions on panel for external generator and detector, Mcasure all your unknowns the
way labotatories do — with a bridge for accuracy and speed.

internal 6 Volt bauery for resistance and hummer operations. Circuit

o utilizes Wheatstone, Hay and Maxwell circuits for different measurements.

\ Suspllcd complete with every quality part — all calibrations completed
an

instruction manual for assembly and use, Deliveries are limited.
- Model 1B.1. Shipping Wr., 15 Ibs.

w #
RESISTANCE DECREE Featuncs

) ® Supplies 6.3 v. AC ot
N 3v. 4,
‘ Va% Accorocy ® Heavy duty commruerian. ~ 0%
® /% h Cobine! ® MHendy for school .
b4 Bc"‘:mic Swi!thl'99 599 ohm® ® Supplies vuriu‘l,;?:blgl?d';o"od\:ml"lite shops,
o Cer hm to 77, ® Sh oy olts.
® Covers 10 - Hc:nhk‘“h 3‘;,, Th.s Ows vol!uge OF current on k177% meter,
ne 3 a 1S new e .
—:.i‘s‘leaﬂce Da;«:::(:‘s_; school 6ll5” Rundreqe d:)l;-rn:/:dr;amc Power Supply Kir
100l for 12B0T80 T3 4y fof mental circuits — no noeg (s, 11 fOF experi-
and sCrVICe S0t aing 19 Power supply — yge ¢ fc fo build a separate
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o ceramic s¥IERES: foning o;\hrfx; Amperes A builpin 5 i’f 63 Yol ac 45
Cemu\ab ‘ch cabinet 999 o broper shunrs A 315" merer has
t pird o 99 to read 0.
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5! - 'y
decade (ERT0 ment. The 1 usage " | ZU%€S t0 vary the ourpur vy Y3 rectifier, (wo 1619 tubes as electron;
hboﬁ“’"’;m(:mps wi:hsund 5‘“;3?1g posts = gh x 13 714" Has .-nmug‘? with a single Potentiometer Caomc control
: ) indt - i i 10/ 5 se
il uality ‘hloulghol b::ﬂory ‘t‘l ?;gcmble"“’m 1PPing We., 18 [bs, " manual for assembly and use, Mod‘:-}uligf?
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TRUE FM FROM Rearikit
TWO HIGH QUALITY #eatikir SUPERHETERODYNE FM TUNER KIT

RECEIVER KITS 9950 ,

Model AR-1 3 Band
Receiver Kit covers
550 Kc. to over 20 The Heathkit FM Tunet

Model BR-1 Broad-
cast Model Kit cov.
ers 550 to 1600 K.

Shipping Wr., 10 Mc. continuous. Ex- | Model FM-2 was de-
pounds | tremely high sensi- signed for best possible ,

| tivity. Shipping Wt., tonal reproduction. ‘The circuit incorporates the

= 10 tbs. most desirable FM features — true FM — ready

wound and adjusted coils — 3 stages of 10.7 Mc.

s o LF. (including limiter),
s Tube lineup: 7E5 oscillator, 6SH7 mixer, two
®

GSH7 LF. stages, 6SH7 limiter, two 7C4 diodes
as discriminator, 6X5 recuifier.

. The instrument is transformer operated mak-
ing it safe for connection to any type receiver ot

51959

Two new Heathkits. Ideal for schools, replacement of worn out receivers, amateurs and custom L 1
inscallations: amplifier. The R.F. coils are ready wound —
Both are transformer operated quality units. The best of materials are used throughout — six mounted on the tuning condenser and the con-
inch calibrated slide rule dial — quality power and output transformess — dual iron core shielded denser is adjusted — no R.F. coils to wind or

LF. coils — metal filter condensers and all other parts. The chassis has phono inpur jack — 110 Volt adjust. L. . . .
outlet for phono motor and there is a phono-radio switch on panel. A large metal panel simplifyin, A calibrated six inch slide rule dial has vetnier
installation in used console cabinets is included. Comes complete with rubes and instruction manua drive for easy tuning. The finest parts are provided
incorporating pictorials and step-by-step instructions (less speaker and cabinet). The chree band with all tubes, punched and formed chassis, trans-
formers, condeasers and complete instruction

model has simple coil tutret which is assembled separately for ease of construction.
manual. Model FM-2. Shipping Wt., 10 Ibs.

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY (18)
CABLE: ARLAB-N.Y.

... BENTON HARBOR 20, MICHIGAN
RADIO-ELECTRONICS for
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ENJOY MUSIC AT ITS

NEW Heathbit
nen ol AMPLIFIER KIT

20 WATT
Peatarneo

@ Push.pull 616s.

@ Full 20 Watts output.

@ Fully enclosed chassis,

® Provisions for reluctance pickup
compensation stuge,

® Cosed high fidelity output transformer.

@ Treble and bass boost tone cantrols.

® Full range af output impedances 3.2 ohms
to 500 ohms.

The finest amplifier kit we have ever offered — check the features. This inexpensive

amplifier compares favorably with instruments costing five times 2s much. Nothing
has been spated to previde the best reproduction — an ideal amplier for the new

ECONOMY 6

FIER KIT

$1250

@
No. 304,
12-inch Speaker

A

’:’; 2750

Heathkit FM Tuner listed below. F
Dual tone controls for control of both treble and bass. Bass control is of the This ney Heathkic A
boost 1ype for maximum listening pleasure. Opcional preamplificr stage for use feproduction 4, , 3 mplifier ya designed
with G. E. reluctance pickup or microphone. Uses_inverse feedback to give excel- phase inverrer ‘seape :rd low pric, astred to give qualiry
lent fesponse over encre fange. Tube lincup: 65]7 preamplifier stage, 6J5 phase cg"‘l"ﬂq with six tubes PUSPPUL beam poe, PFEAMD stages
splitter stage, l)wo 6L6's in push.pull and 5Y3 rectifier. (6SC7 as optional com- 3:;,'{.', ;°'Ce 0ib), hushy Q(_l;aluy °"fputl:$;:,:;°$mp“" Comes
pensation stage). barts. Hag 46 i mer (1o 3.
Uses highest quality Chicago Transformer Corporation cased output iransformer has pictoriy f;: 'c‘:;"-‘ and volyme lzgxe;(r)]s!rans!o, mer gn?j ;,14,
with 1aps of 3.2, 8, 15, 60 and 500 ohms 1o match any speaker combination. 2+ 115 db from 2ssembly. Six gaig oy n L UCON manua]
Power transformer is Conservatively rated for continuous operation in sound systems. LAt new fow prpc, g 10 15,000 cyee™iPYf With responge
Tone control gives maximum bass boost of 6 db at 70 cycles, Amplifier has maxi- €. 7 Ibs. €. Better buiid one. MA quality amplifer
mum gain of 75 db. Response within 3 db 20 to 20.000 cycles. Shipping Wt., - Model A-4, Shipping.

17 1bs. Complere with all pares, tubes and instcuction manual.
Model A-5A Amplificr with preamplifier for G. E. cartnidges or microphone $23.50
127 20 Watt Speaker, No. 326 ) 7.50

HWeatitct RECEIVERS and TUNER CABINETS

Blonde birch vencer cabinet for cither the reccivers or tuner. Modern styling
is an asset to any room. 5 speaker fits in end of cabinet when used with re-
ceivers. Size 7 x 1315 x 814 inches. Shipping Wt., 5 lbs.

Order No. 345 for either recciver

Metal professional type communications receiver cabinet. Finished in deep grey
o fit the panel supplied with Heathkit BR-1 and AR-1 Receivers (ggncl shown
not included with cabinet). 5" speaker mounts in end of cabinér. Gives profes-

sional appearance 1o Heathkit receivers, §
Wt., 6 lbs.

ize 7 x 14 x 7% inches. Shipping

5” Permoflux_Speaker for cith
No. 320 5" Speaker. )

Order No. 350 for FM tuner.

er cabinet for use with either Heathkit Recei

= 3459

$2.75 No. 335 Cabiner for receivers only

BLANK

70 HEATH COMPANY | 22 S iy
BENTON HARBOR 20, [J Express
MICHIGAN [0 Freight

(PLEASE PRINT) [J Best Way

Quantity Item Price Quantity ltem Price

Heathkit Oscilloscape Kit — Model 0.6
Heathkit T.V. Alignment Gen. Kit — 15.2

Heathkit FM Tuner Kit — FM-2 N
Heathkit Broodcoast Receiver Kit — Model BR-1 |
_|Heathkit Three Band Receiver Kit — ModeI_AR-I

Heathkit VIVM Kit — Model V-4A
Heothkit R.F. Probe Kit — No. 309

Heathkit H.V. Probe Kil_— No._336

Heathkit R.F. Signol Gen. Kit — Model SG-6
LHea'hkiQ Condenser Checker Kit — Model (i-?

|Heathkit Amplifier Kit — Model A-4

Heothkit Honditester Kit — Model M.1

| Heathkit Amplifier Kit — Model_ A-5 (or_A_-SA)

Heathkit Variable Power Supply Kit — Model PS-1

|Heathkit Tube Checker Kit — Madel TC-1

Heathkit Resistance Decade Kit — Model RD-1 1

|Heothkit Audia Generator Kit — Model G-2
Heathkit Battery Eliminator Kit — Model BE-2
Heathkit Electronic Switch Kit — Model §-2

Heathkit Impedance Bridge Kit — Model 18-1

Heathkit Signol Tracer Kit — Model T-2

On Parcel Post Orders, include postage for weight shown and insur.
ance. {(We insure all shipments.)
On Express Orders, do not include transportation charges — they will
be collected by the Express Agency at time of delivery.

Enclosed find [[] Check [] Money Order for

Please ship C.0.D. [] Postage enclosed for— _Ibs.

EXPORT DEPT.

13 East 40th St
NEW YORK CiTy (16)
CABLE: ARLAB=N.Y.

The HIEE AT H
... BENTON HARBO

NOVEMBER,

1950

CONMPANY
R 20, MICHIGAN
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Power Supply For The BC-224A Receiver

HE BC-224A communications re-

ceiver is an earlier version of the

popular BC-348. Although certain

basic circuits are the same in all
these receivers, they usually have dif-
ferent tube complements and just
enough variations that ne diagram ex-
cept the specific one ecan be trusted.
Diagrams of the older model receiver
were hard to get and so one had to
trace out circuits with the continuity
meter.

The power supply was first removed
as a unit. Then the shield can was
stripped of the generator and all re-
sistors and filter capacitors in it. (The
label on the generater states that it
was driven by 13.3 volts and produced
250 volts d.c. at 0.050 ampere or 50
ma.)

A completely new power supply was
built with a plate transformer deliver-
ing 300 volts, rectified by a type 80
tube. The filter circuit consisted of the
two original filter chokes attached to
the shield can. A third choke, for the
filament circuit, was not used in the
new supply.

The regular B-plus choke could be
determined easily because it has a red
lead leaving the can and going to the
B-plus post in the receiver, The nega-
tive lead choke can be determined be-
cause one side of it is grounded. This
negative choke supplies the bias voltage
for the final audio type 41. Wire the
cireuit as in Fig. 1 since a shorted
choke will leave no bias on the 41 and
ruin it. Polarity must be obeyed strictly
and the bypass capacitor for the 41
cathode circuit may be critical.

The 6-volt filaments were connected
in parallel, in two sets of four. The
two sets of parallels were then con-
nected in series through a small re-
sistor to operate on the original 13.3
volts. The leads leaving the parallel
sets were snipped off and each set of
parallels connected to twisted leads
that went directly to the two little fuses
and then to the 6.3-volt filament wind-
ing on the power transformer.

The dial light socket was re-arranged
to work off 6.3 volts and the leads
connected together with the type VT76.

The filament switch leads in the
original were cut off and the hot side
of the a.c. placed on it before going to
the power transformer. Incidentally,
the a.c. leads were fed through the
other two little fuses first before going
into the receiver circuits.

All excess capacitors and resistors
tied across the original filament cir-
cuits were removed. The filament leads
were checked and rechecked until all
these components were definitely
cleared out. For instance, the 80-chm
resistor in series with the two parallel
sets of filaments was thus discovered
and removed.

By JOSEPH ZELLE

Some care must be taken with the
power plug. The two lewest prongs on
the plug are those of the output trans-
former, These can be determined easily
with a continuity meter, because the
phone jack is directly across the output
winding. One side of the winding is
grounded, Two impedances were sup-
posed to be available, 3,000 and 300
ohms. In purchasing a speaker, how-
ever, the matching transformer was
included in this conversion and replaced
the original.

The two prongs immediately above
the output leads will be found to be
the B-plus, interlocking the receiver
mechanically. This prevents the output
transformer operating unloaded should
the speaker plug be disconnected in-
advertently. In this particular cenver-
sion, the Jones plug was cumbersome
and the receiver would not sit right.
An ordinary four-prong tube socket
and plug were substituted.

The plug was mounted on the coil
shield and the other side soldered to
the power supply shield can. The two
small prongs carried the d.c. while the
large prongs carried the voice-coil cur-
rent. In this way, the danger of getting

heavy d.c. accidentally in the voice-
coil winding was obviated.

To have a standby switch, the
grounded side of the negative choke
was lifted from ground and connected
to that part of the volume control
switch which had been used originally
to control the voltage of the generator.
The bleeder was left in the power sup-

. T0 FILS
&

ORIGINAL FJL W

WTVAC g

: ORIGINAL 54
= 10 GEN

SEETEXT  LYELLOW +
570 GRID OF 41

Fig. 1—Schematic of the power supply.

ply circuit as shown in the diagram to
keep it loaded at all times. Therefore,
when this switch is in the Mvc or the
AvC position, B-voltage will be supplied
to the receiver. When in the OFF posi-
tion, only the filaments will be on,
while the d.c. will flow through the
bleeder resistor only.

HAM RADIO MAKES FINE HOBBY FOR GRANDMA

She may be Grandma to some, but to hams she is WANUB. Mrs. C. C. Hand, 67,
of Bay Minette, Ala. took up amateur radio a year ago to keep daily contact
with her son who lives 100 miles away. Mrs. Hand is an enthusiastic ham and

hopes to get a class-B ticket soon.

www americanradiohistorv com
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Like RADIO-ELECTRONICS? Why not

SUBSCRIBE NOW~-—

AT THESE
SPECIAL

LOW RATES

3 YEARS $5.50
2 YEARS $4.00
1 YEAR $2.50

REGULAR RATES
3 Years $8.00
2 Years $6.00
1 Year $3.50

SAVE UP TO 15¢ A COPY

If you like the crisp, readable way that RADIO-
ELECTRONICS gets right down to the core of the
subject; if you like its thorough, accurate coverage

of radio, television, audio and servicing, then take
advantage of these special low rates. Don't také a
chance on missing a single issue! Clip the attached
card and mail it today.

i Critonics

25 West Broadway New York 7, N. Y.

NOVYEMBER, 1950
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“AUTO-DIAL”
TV ANTENNA ROTATOR

With #qfamaﬁ‘a TRAVEL ACTION

i i new
AMPHENOL takes pride in cxnnoutmrner;gc1 r:heentirely
] Dial”’ TV Antenna Rotator. It featu .
o a different principle of rotator contro e
ngofnnatic travel action,’ and represents the greate
i tators.
Sir}lgl:etcdc‘lr:xenileoI?irc;:;?:::ab;?tons or switches tooih?tli
whilee tehe antenna is turning. An eﬂorlsl.e?’s: :g{:; e
knob to the correct setling and Auto- tlcx E et
Automatically—just like maqxc—th; cmsteon i
int directly at the TV station—then stops: -
P rately does it perform that even d oD
4 Sq'acc?ennaypositions, accurately returning to s’
! gn time. Rotation is in steps of 6 degrees,f -
rately erl'brat.ed on the indicator. Because o his
{alely cctl lfecxture servicemen can now d(;lex;]m; e
gvnhzc;;:;ncn cmlem;cx is iunctic;(nim%_ proggrlarl,h :;hf:-tr iet &
i front-to-back ratio anc
I;?cipte}:‘leyrleo?:]‘:tr:: for the best possible picture.

FEATURES

*Housing of cold-rolled steel,
copper flashed and with attrac-
tive baked-on enamel finish!
*Neoprene Sealed at I:aciory
Against Dirt and Moisture!

e Accommodates Mast Sizes from
3" ta 2" Diometer!

ic—no tire-
sCompletely Automatic—no
somoe :uﬂons of switches to hold
while antenna turns!
eAntenna Rotates Rapidly—one
revolution every 22 seconds!
Sturdy Con-
*Heavy-Duty Motor,
struction—easily handles stacked
arrays!
7 See ht At Your Jobber Or Write For Mlustrated Fold'e‘r '
Another AMPHENOL Development For Your Greater TV Enjoymen

AMERICAN PHENOLIC CORPORATION

1830 SO. 54TH AVENUE . - CHICAGO 50, ILLINOIS

New Devices
| FUSE KIT

Littelfuse, Ine.
Chicage, Il

For quicker on-the-spot servicing, this
fuse kit contains the ten most-needed
fuses in o 244 x /3-inch package. Eigh

basic types are inclyded, ¢

ncivoed, ¢ a

are duplicated to give mare adequate
coverage of the mast popular types
used in TV receivers.

The kit is made in o distinctive green

with biack and white lettering for easy
identification.

SOLDERING GUN

Weller Electric Corp.
Easton, Pa.
Dual spotlights on the new Weller
soldering gvn_climinate shodows and
| improve wisibility. This new madel is

considerably smoller and lighter than
the previous 135.wott models. Other
feotures are dual heat [100/135 watts)
5.second heating time, trigger-switch
control which adiusts heat ta the
| work, and a chisel-shoped tip for faster
heat tronster and speedier soldering.
The tip is reploceable.

l OSCILLOSCOPE
Jackson Electrical Instrument Co.
Dayton, Ohio.

The model CRO-2 oscilloscope uses
the 5-inch 5UPI C-R tube. The verticol
amplifier response is uniform from 20
cycles to 4.5 me. Sensitivity is 018
r.m.s. volts per inch with response yni-
form to 100 kc. Vertical input |
pedance is 1.5 megohms shunted by

{ 20 ppf. Horizontal input impedance is
megohms.

been

tuning to provide good sensitivity and
selectivity. The space required to mount
it is identical with that of most of the
leading switch-type tuners, and stand
ard maunting holes are used to make
the replacement easier.
his tuner works into the if. system
ot receivers havin
i.f. and it is ovoiloble with variations
n the mixer plote network so that it
can be installed without alteration inta
most separote sound TV receivers. The
input impedonce is 300 ohms. A sound
trap included in the tuner is optiono
and o chaice of either 21.25.ar 21.75-m¢
sound center i.f. is available. It comes

complete with tubes (68C5 r.f. tube ond
&J6 mixer-escillater), TV-FM dial scales
and mixer plote network and is ready
for installation.

CAPACITANCE BRIDGE

Simpsan Electric Ca.
Chicaga, Ill.

The model 381 bridge has three
capacitance ranges—20 nuf ta 005 uf
005 uf to 2 ui, and | uf to 500 ui. The
Bakelite-encased instrunient measures
3% x 54 x 2% inches ond its weight
15 13 pounds. Its small size makes
it handy for all types of service work
The dial is made of etched aluminum
oand no muyltiplying foctors or other

caolculations are needed for any of the
three ronges.

LINE VOLTAGE
REGULATOR

Standard Transformer Corp.
Chicago, Il
A new series of line odjusters has
added to the Stancor ling of

The sweep oscillator provides o saw
tooth wove {rom 20 cycles to 50 ke in
|| 5 steps. A &0-cycle sine wave sweep is
1a avarable. Direct ¢ ction
Through capocitors, can be made to the
C-R tube defiectian plates. A demodu
lotion probe to use for signal trocing
| in television or radio receivers is also
avoilable.

The oscilloscope is housed in on all
steel cabinet finished in gray Hom-R
Tex with a leather carrying handle. lts
| size is 13 inches high, 10'; inches wide

ond 15% inches deep. Net weight is
26 pounds.

TV TUNER

| Allen B. Du Mont Laboratories
i East Paterson, . ).

Designed to repiace switch type TV

| tuners, the Series T3A Inputuner pro

vides reception of FM a3 well as the

TV channels. It yses the Mallory-Waore

3-section spiral Inductuner plus antenna

tronsformers, These four units perm
operation of electrical devices at |15
volts when the supplied voltage is &5
75, 90, 100, 115, 130 or 145. They meet
power requirements up to 750 va, 50.60
cycles. The line adjuster input is cor
rectable in seven steps by means of
o selector swilch ond indicoted by on
output voltmeter. These units are also
useful for altering a 115-volt line gbove
or belaw thot level. They are eq ipped
with @ line cord and plug to fit a

standard outlet ond a plug-in recep-
tacle to accommodate devices to be
operated. The selector switch is mounted
on the top of the transformer.

RADIO-ELECTRONICS for
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New Devices

SERVICING TOOL KITS
JFD Mfg. Corp.

Brooklyn, N. Y.

The No. BR98 screw driver kit con-
sists of five tools whose shanks fit one
universol hondle. The five screw driver
blodes ore mode in vorioys sizes ond

tip thicknesses to caver mast TV ond
radio requirements. The steel blodes
ore bright codmivm plated with fully
polished graund tips. The universal
handle is mode of unbreckoble. non-
inflommoble, shack-proaf amber plos:
tic.

The Mao. BR9¥ nut setter kit cansists
of five hex socket wrenches: ‘4 x 3 inch,
5/16 x 3 inch, 11/32 x 3} inch 7/18 x 3
inch, 3% x 3 in. The sockets are elec-
trically heot-rreated for extro duro-

bility ond hordness. A shock proof
vellow plostic hondle offers mox mum
sofety and long life. The handie erm-
ploying o positive spring oction clutch,
resists most acids ond olkalies. Each
of these kits is packed in o hondy six-
seclion leotherette case that fits into
the pocket.

MICROPHONE

American Microphone Co.
Pasadena, Cal.
The American D 33 m crophone hos
o l-inch diometer heod that provides
f,1l vision for ortist and oudience, Its

pickup_is omnidirectionol ond no pre:
amplifier is required. Weighing oniy 7
ounzes. the D-33 is ovoioble in all
popular _impedances ond is equipped
with o Caonnon Lotch Lock o ug and
25 feet of Z:conductor shielded micro-
phone cable.

TAPE RECORDER

Amplifier Corporation of Americo

Hew York, N. Y.

The Magnemas’er Consoiette may be
operoted ot IS inches per second with
a frequency response of 50 te 15000
cycles; or ot 7/; inches per second with
a response from 50 to 10,000 circles =
2 db. Atfter the reel has run through,
the instryment outomaticolly chonges
direction of tape travel and plays an
equal length of time i1 the new direc.
tion. Thus continyous playing time of
30 minutes ot 15 in. per sec. ond &0
minutes ot 7' in. per sec. is possible
with the standord 7-inch diometer tope
reels.

NOVEMBER. 1950

Seporote sets aof heods for record-
erase ond monitor permit monitoring
off *he tope while recarding. The rwo-
lever con-ral tape mechanism hos ©
non-s ip non pinching Jrive ond uses
outomatic comrpensat ng ond se f iub-
ricoting clutches. S,nchron zed brares
give instontonecus siop with no over-
shoot.

The 10-tube recoraing ompolifier with
supersonic bins oscillotor ond seporote
erose omplifier ond 3.5 woit monitor
playback ampiifier has individuol tone
cantra's for bass and trebie. Inputs are
pravided far radia phono ond far high

or low impedence microphones. Input
mixing cirCuits are optional. A bES val-
ume level indicotor is built in ond iocks
are provided for connecling an ex-
ternal VU meter. °

Qutput connections ore provided for
ployback into o 500/¢00-ohm telePhane
line: external amplifier; external
speaker: or through o self-contained &
x 9 inch ovol speoker,

The comp ete unit weighs 52 pounds
ond its d'mensions are |7 inches wide,
17/, inches high, ond 17 inches deep.

BATTERY EL'MINATOR
Electronic Instrument Co.

Brooklyn, N. Y.
This & volt power supply kit. the

model 1040 K. ts designed for trouble
shooting and demonstrating auto ro-
dics. |t serves os both bottery elimi-
notor and battery booster and charger.
Continyous
ond

10 omps ot 58
rating is 20

rating is

volts, intermittent

omps. The output is variable from 0 to
15 volts d.c. A 100%0-uf caopocitor
provides the filtering. The rectifier hos
a full-wave bridge circuit using 4
heavy duty mangonese copper-oxide
rectifiers,

The meter on the panel
both current and voltoge. ond for
double protection the  tronsformer
primary is fused ond its secondory hos
an aytomatic reset overlood device.
The kit is supplied complete with all
ports and with comprehensive pictorial
and schemotic assembly instructions.

SOLDERING IRON

Palmer Manufacturing Co.
Woaodside, N. Y. C.

The solderweld is o new instont.heat
soldering device that operotes on
cbout & volts supplied by o bottery or
through o suitable transformer. The
heat is generoted between the two
points of o split corbon electrode. Be-
cause it drows currént onlv while ac-
tually seldering. the power consumption

measuyres

of the iron is very low. The worn cor-
bons moy be replaced, ond the tool
needs no pre-heating, tinning, or filing.
Its weight is 4 ounces.

LIGHTNING ARRESTER

La Pointe—Plascomold Co.
Unionville, Conn.
The VEE D-X 4 wire lighin ng orrester
{RW-204) s now being constructed of
tigh dielectric doub.e phenoiic. This

moterial, is far instoliotion in occard-
once with the Nationol Electric Code
and is also approved by Underwriter’s
Lobarotaries (UL). The errester is de-
signed tp occommodote 4-wite ratator
line as well os regulor 300 ohm trons-
mission line.

ANTENNA MOUNTING

Insuline Corp. of America
Long Istand City, N. Y.

This new muin posion 1V antenng
mounting odjusts ta practically any
position an a roof, paracet, side wall
ar corner of o build ng. It is con-
strucred af codmivm ploted, heovy
gauge steel and is reodily fostened n
ploce with common leg boits. Its
pivoted gesign enobles the antenno
instoiler 10 insert the antenno n a
lowered oesition and then raise it

69

TV INPUT COUPLER
Brach Mfg. Corp.
Newark, N. J.

Designed to operate rwo TV receivers
from one ontenno this 2set Coupler
receives signols from either o 75 or

300 ohm ontenna, filters out if. inter:
ference, and divides the signal ta twa
receivers which may be ether 75 ar
300-0hm sets. The unit provides more
thon 20 db of isclation to locol os
cillctor interference ond complete
isolation of lond ng aHect.

-

PLATE!

-

AND SO

re is
contact washer.

and be safe!
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SAFE AT THE

[T o
e

JULTTNL LT
IS =18eletron

R COMPANY. Inc. (BE

IArunrry

SELETRON "'Safe Center” plates in miniature rectifiers eliminate the danger
of arc-over, short circuits and excessive heating dve to high leakage
current at the center contoct point. Assembly prossure, or pressure applied
in mounting the rectifier cannot offect its performance. This SELETRCON
i lished by deactivating the area of the plote under the

There ore millions of SELETRON Selenium Rectifiers
in service in rodio and TV; millions more in other elec-
tronic circuits. That is why you can specify SELETRON

Loak for Howard W. Som's Red Book Supplement list-
ing SELETRON replacements , . .
of our new Bulletin No. RS-29.

and write for your copy

BIMISION
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Hi-Fi AM Tuner and Amplifier

PART I-A Variable Bandwidth AM Tuner

FILTER
CHOKE

POWER

HIGH Q
TRIMMERS

TUNING

BANDWIDTH/ ’

VOLUME

TRANS,

5Y3-GT BLEEDER

RECT.

6SA7
CONVERTER

B6SKY RF

Photo of the AM tuner showing how the parts are laid out above the chassis.

OST listeners still rely on
standard AM broadcasts for
the greater part of their radio
entertainment. There is some

pretty good fidelity in AM—if you have
a tuner and an amplifier to reproduce
it. Make the amplifier versatile by sim-
ply adding a selector switch and a bass
control, and you can reproduce any
hi-fi signal, whether AM, FM, or dise
or tape recording.

This AM tuner doesn’t depart from
the conventional in too many respects.
The superhet circuit, when it has vari-
able-bandwidth i.f.'s, can pass all you'll
get on the antenna, with little sideband
cutting. Add a couple of other features
and it will do a surprising job!

6SA7

The schematic for this tuner (Fig. 1)
shows some of these little additions
which give it hi-fi at low cost—a fea-
ture most of us are interested in. For
one thing, eliminating the conventional
cathode bias on the r.f. and i.f. stages
does away with numerous resistors and
bypass capacitors. This makes a cleaner
wiring job and reduces the over-all
number of components. A bleeder volt-
age divider puts the correct voltage on
plates and screens, confines the dissi-
pated heat where it won’t bother coils
and impregnated parts, and adds to
stability. To compensate for all the
parts and money saved by this feature,
separate decoupling networks are used
in all plate and screen leads. But with-

[ 6C5

By D. V. R. DRENNER

out them some serious common-imped-
ance-coupling problems might arise,
especially when the gain is rather high.
The screens are run near their maxi-
mum voltage for just this reason—a
compromise between high plate resist-
ance and a high transconductance.

The diode detector was scrapped in
favor of the infinite-impedance detector
which is just as capable of handling
large signals as the diode and which
handles small signals with less distor-
tion. The infinite-impedance detector is
nothing but a c¢athode follower with a
large cathode resistance to bias the
tube almost to cutoff. This detector pre-
sents a very high impedance across the
secondary of the last i.f. transformer
so that there is no loss in Q as with a
diode detector which has a relatively
low impedance.

There we have the most important
features of a good AM tuner. There
are some others, like variable a.v.c.,
which we will mention.

The construction—whether it’s on =«
new aluminum chassis, as the author's
unit was, or on a well-baked cake pan—
must be done carefully. The parts lay-
out shown in the photos has shorr,
direct leads, adequate separation of
components and shielding, and gives
stability in the r.f. and i.f. stages
where it’s really needed. And a hot r.f.
stage can generate a lot of things be-
side a strictly class-A signal. The 6SK7
is used in the r.f. stage because it keeps
the grid circuit where it belongs, down
under the chassis with the antenna
coil; and if the layout shown is fol-
lowed, there should be no unwanted
coupling between circuits. The 2,200-
ohm resistors and the two 0.1-pf capaci-
tors in plate and screen leads are
decoupling units.

The converter uses a 6SA7. This
tube has a higher gain at broadcast

TET ] SOt
3

Fig. 1—Schematic of the AM tuner. The
variable i.f. bandwidth provides high-
fidelity, yet gives ample selectivity
if the broadcast band is too crowded.
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frequencies than similar converters
because of a fairly high conversion
transconductance and a high plate re-
sistance. Because of its construction it
is reasonably stable under a.v.c. condi-
tions, and with a separate oscillator its
operation can be further improved.

A separate oscillator tube (a 6J5 in
this case) reduces the chances of fre-
quency drift due to the a.v.c. action on
the converter. At broadcast frequencies
this may be splitting hairs, but the
theory says it can happen even there.
So as a refinement worthy of a good
AM tuner, a separate oscillator it is!
As in the r.f. stage, scparate decou-
pling networks are used in the plate
and screen leads.

The i.f. stage has the older type 6K7.
This puts the grid lead above the chas-
sis and away from the plate lead, and
reduces the chance of regeneration,
Although the shielding of the single-
ended type tubes is good the 6K7 is
better for the variable i.l. transformer
used, since the grid lead is on the top
of the can. And here we have another
chance at getting some fidelity. The
secondary of the input i.f. has a tapped
auxiliary winding which broadens the
selectivity curve and lessens the side-
band cutting which otherwise would be
rather severe when the i.f. is peaked.
Other methods of doing this same thing
use variable coupling between the two
windings, but the result is the same—
the top of the i.f. curve is broadened,
and the skirts fall less sharply.

Following the i.f. stage is the 6C5
infinite-impedance detector. Since we
need some a.v.c. voltage, which this
detector can’t supply., a separate tube,
a 6HG6, is used. This also provides a
diode for the d.c. bias on the grids of
the r.f., converter, and i.f. stages. One
half of the 6H6 is led through a 50-puf
mica capacitor from the primary side
of the i.f. transformer. This voltage
will be higher than that delivered to
the grid of the detector, and will give
delayed a.v.c. This a.v.c. voltage is fed
through the 1-megohm resistor in the
a.v.e, line, and then to the grids
through their isolation resistors.

The R-C constant of the a.v.c. bus is
made variable, along with the varia-
bility of the i.f. transformer. On posi-
tion 1 of the bandwidth switch, the
R-C constant is fairly short (0.24 sec.),
so that the a.v.c. will follow normal
moderately rapid fading. But as the
bandwidth is increased (positions 2 and
3), the a.v.c. time constant is progres-
«ively increased, giving 0.36 and 0.66
sec. at maximum. This is necessarily
long to give good bass response; but
since the hi-fi broad position is normal-
lyv used on local or other strong sta-
tions, this long R-C constant does not
impair the a.v.c. action, such strong
signals being usually lairly constant
in level.

On strong signals the gain is re-
duced, of course, and the long time
constant takes appreciable time to re-
turn the gain to its normal high level.
For this reason, tuning with the band-
width switch in BROAD position will give
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an almost dead response if you tune
from a strong signal across the band,
until you hit another strong signal or
until the a.v.e. voltage falls and in-
creases the gain. It's a kind of un-
intentional quench circuit, but not
bothersome since tuning is normally
done in the SHARP position.

Along with the a.v.c. voltage a fixed
bias of about 3 volts is supplied from
the other half of the 6H6, through the
0.1-uf capacitor coupled to the 6.3
heater voltage. The two 100,000-ohm
resistors and the b50-uf electrolytic
form a filter and divider network for

this bias voltage, which is fed through -

a l-megohm resistor to the a.v.c. bus.
Thus, the proper bias is provided with-
out the conventional cathode resistors,
and there is no chance for the cathode
to go more negative than the grids
when a strong signal hits the grids.

When the tuner is completely wired,
plug in the a.c. and connect a pair of
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phones to the audio output. The detec-
tor will provide a healthy signal for
tuning purposes via phones if you
haven’t an amplifier handy.

If you've got a scope and sweep
generator handy, aligning the i.f.'s is
easy, and they’ll have about 20-ke
bandwidth in the BRoAD position, and
10 ke or less in the SHARP position.
Tracking and other alignment proce-
dures are conventional.

Materials for Tuner

Resistors: 6—2,200, 1—22,000, 1—230,000, 1—47,000,
5—100,000 ohm, !; watt; 2—| megohm, ‘2 wott; |—
25,000 ohm, 50 watt, wirewound adjustable; I1—I
megohm potentiometer.

gopuciiors: 3—50 uuf, 2—.001 uf, mico; 2—.05,
40,1, |—25 uf, 200 voit, paper; 10—0.1 uf, 600 voli
paper; 2—I16 uf, 450 volt, |—S0uf, 50 volt, electrolytic;
1—350 puuf trimmer; 1—365 uuf, 3-gong tuning.

Transformers ond coils: |—antenne; |—r.f. inter-
stage; |—456 kc 1.f. input with variable bandwidth;
|—455 ke i.f. output; |—oscillator coil; |—20-h, 70-mo

choke: 1—350-0-350 v.o0.c., 70 ma, Sv ot 2 omp, 6.3 v
at 3 amp power.

Miscellanecus: |—2-gang 3.position switch; |—
s.p.s.t. switch; tfubes, sockets, chassis, fuse, fuse
hotder, dial, hookup wire, and assorted hardware.

Modulation Check at Receiver
By ERNEST J. SCHULTZ

“How is my modulation OM?” is
asked of the average phone operator
almost as often as the time-worn “How
strong is my signal?” Few stations can
give an answer which is more than a
guess, but a few simple additions and
modifications to existing communica-
tions receivers enables them to meas-
ure modulation percentage of a
received signal.

The oscilloscope circuit diagrammed
in Fig. 1 is all that is needed to com-
plement a receiver and permit the op-
erator to see the other stations’ audio.
The circuit is no different from that
used in modulation monitors. The input
of the oscilloscope is connected by a
short lead to the plate of the last i.f.
stage. When the i.f. transformer is re-
peaked to allow for any detuning, the
job is.complete. A buffer stage could be
inserted between the oscilloscope and
the receiver to provide isolation, but
this is usually not necessary.

With the oscilloscope connected and
the horizontal internal 60-cycle sweep
adjusted for finely focused baseline, the
familiar r.f. envelope appears when a
signal is tuned in. The amplitude of the
envelope depends on the strength of the
received signal and the setting of the
r.f. gain control. The envelope changes
shape as the observed signal is modu-
lated and the percentage can he calcu-
lated. The oscilloscope may be fitted
with a transparent screen with ruled
lines to aid calculation.

This method of checking modulation
is identical with that used for testing
transmitters. Information available in
many textbooks and handbooks is ap-
plicable and a study of it is most help-
ful.

Owners of panoramic analyzers can
easily modify their instruments to read
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modulation directly. using the same
system. The analyzer is useful for de-
termining band conditions at a glance;
but when it comes to evaluating a single
signal, the scope image is not very en-
lightening. The reccived signal auto-
matically has its r.f. component re-
moved and only the audio component
with a d.c. component is applied to the

scope. This can be remedied without
disturbing the instrument’'s normal
functions.

The simplest modification is to re-
move the 6SQ7 detector-d.c. amplifier
tube and insert the leads of a .005-uf
capacitor into the socket pins which go
to the detector diode plate and triode
amplifier plate. The capacitor connects
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Fig. 1—Circuit of an oscilloscope for
observing modulation at the receiver.
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the i.f. signal directly to the oscillo-
scope tube, and the familiar wave en-
velope pattern is obtained. The ana-
lyzer’s sweep control must be adjusted

AI.PR-ODCO

008 LEXT 3
w Tl ALUMINY

-y TOWERS

Fig. 2—The three-position switch and
two .005 uf capacitors make the pan-
adapter useful for modulation checks. |

to zero and the frequency centering
control adjusted for maximum envel-

ope amplitude with a low setting of the
sensitivity potentiometer. HElEHI

FM RECEIVER ALTERATIONS

Mr. Robert C. Minnick reports that ionl
the performance of his FM receiver Peffectlﬂn.
deseribed in the March 1950 issue can
be improved considerably by making a
few changes in the diseriminator cir-
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cuit. Instead of using a capacitive
center tap on the secondary of the
transformer, he has center tapped the
winding and has changed the coupling
eapacitor from 22 to 470 ppf.
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ANOTHER CRYSTAL TUNER

This AM tuner performs well on the
broadeast band when used with a high-
fidelity amplifier and reprodueing sys-
tem. Because it has a crystal diode de-

VP VAT

tector, and does not use vacuum-tube Economy &' assembled
| amplifiers, it does not require a power Tower Sections for

supply. The bandpass eircuit consists

of two slug-tuned, broadcast-band, an- ONLY

50- z‘t’fnuf ' CATH, IN34 | 6 49
g e

I Part MNo. E-AT-6—

“5””‘“5‘”“’” R S 'OZL?—M Same as supplied in
5 '"Tower — Pac." Stand.
tenna coils connected back-te-back ard Alprodco daccesso-

through a coupling capacitor which
may be between 50 to 200 uupf. The
secondary windings are tuned by a
two-gang, 365-uuf tuning capacitor.
The tuner is aligned at the high end l
of the band with the 3-3C-puf trim-
mers and at the low end with the core
slugs., The tracking is almost perfect
with most coils. Some may require that
a few turns be taken off one of the
tuned windings.
Using the two antenna coils back-to-
9 back gives this little tubeless tuner COMMERCIAL HEAYY DUTY
KEMPTON, IND. sufficient selectivity for use on the TOWER NOW AVAILABLE.
broadcast band, and the tuner output WRITE FOR INFORMATION
MINERAL WELLS, TEX. on local stations is enough to drive
a high-gain audio amplifier.—Leon
Medler, W2YLRB

ries fit this new light
weight tower.

MINERAL WEL
KEMPTON, |

RADIO-ELECTRONICS “or

www americanradiohistorv com


www.americanradiohistory.com

7

4 Pages of TEST EQUIPMENT

at prices every serviceman can afford!

MONEY

Every single unit described on this and the
following pages is offered on a strict "money-
back-if-not-satisfied-basis.” No if's—no but's—
no maybe's. Simply send your order for any unit

GUARANTEE?

Every instrument sold by us is covered by a one year guarantee.
Guarantee registration card is included with shipment.

KITS?

We have discontinued advertising TEST EQUIPMENT in Kit form. The units offered on these 4
pages are completed instruments, NOT KITS! Every model is factorv-wired, calibrated and

ready to operate.

BACK?

cr units you select and try them out for 10 days.
I not completely satisfied—return for refund in
full. No explanation necessary. You are sole
judge.

TUBE TESTERS

THE NEw MODEL 247

Check octals, loctals, bantam
jr.. peanuts, television minia-
tures, magic eye, hearing
alds, thyratrons, the new
type H.F. miniotures, etc.

Features:

A newly designed element
selactor switch reduces the pos-
sibility of obsclescence to on
absoiute minimum.

% When checking Diode. Tri:
ode ond Pentode sections of
multi-purpose lubes, sections
con be tested individually. A
special isolating cireuit allows
each section to be tested as if
it were in 0 seporate envelope

% The Model 247 provides o
supersensitive method of check-
ing for shorts and leakages up
to 5 Megohms between any and
all of the terminals.

% One of the most impartant improvements, we believe, is the foct
thot the 4.position fast-action snop switches are all numbered in exoct
accordonce with the standaord R.M.A. numbering system. Thus, if the
element terminating in pin No. 7 of o tube is under test, button No. 7
is used for thot test.

Model 247 comes complete
with new speed-read chart.

$ 9 0 Comes housed in handsome
on portable hlnged cover is
NET ONLY

hand-rubbed ook cobinet
sloped for bench use. A slip-
indicoted for outside use.

Size: 103" x8%a"x5%".

DEPT. RC-11, 98 » ARK PLACE
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TO ORDER—TURN TO PAGE 76 FOR RUSH ORDER FORM

GENERAL ELECTRONIC DISTRIBUTING CO.

SUPERIOR'S NEW MODEL TV-10

Specifications:

# Tests all tubes including 4,
5, &, 7, Octal, Lock-in, Peanut,
Bantam, Heagring-aid, Thyra-
tron, Miniatures, Svb-Minia-
tures, Novals, ete. Will alse
test Pilot Lights.

% Tests by the well-established
emission method for tube qual
ity, directly read on the scale
of the meter.

% Tests for 'shorts’ and “Leok-
ages’’ up to 5 Megohms.

% Uses the new self-cleaning
Lever Action Swiiches for indi-
vidual element testing. Because
all elements are numbered cc-
cording ta pin-number in the
RMA base numbering system,
the user can instantly identify
which element is under {est.
Tubes having topped filomen:s
ond tubes wilh flloments ter.
minating in more thon one pin
are truly tested with the Model TY-I0 os any of the pins may be ploced in
the neutrol position when necessory.

% The Model TV-10 does na! use any combination type sockets. Insteod
individuol socets are used for each type of tube. Thys it Is impossible to

domage a tube by inserting it in the wrong socket.
* Free-moving built-in  roll chart

provides complete dato for all tubes.

% Newly designed Line Yoltoge Con-
trol compensotes for voriation of any
line voltage batween 105 Volts and
13C¢ Volts.

The Model TVY-10 operotes on 105-
130 Volt 60 Cycles A.C. Comes
housed in o beautiful hond-rubbed
ook cobinet complete wifh port-
oble cover.

NEW YORK 7, M. Y.
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EVERYTHING IN

TELEVISION!

your

fingertips,
for quick,
easy

reference...

THE

VIDEO

THE COMPLETE TELEVISION MANUAL

by MORTON G. SCHERAGA, Television

Research Consultant, Allan B. Du "Moni Labs,

and JOSEPH ). ROCHE, Edior, Radio and
Television Maintenance.

Nnw in nne volume—all the essential
know-how of television! All the up-to-the-
minute information on television 1s
arranged for quick reference—in easy-to-
understand language.

The VIDEO HANDBOOK gives you
practical answers to all your questions on
television. This best-selling TV encyclope-
dia tells you . . .

How Television Works

How to Plan and Engineer Television
How to Troublesh>ot and Repair Tele-
vision

How to Select and Install a Television
Antenna

How to Produce a Television Show,
Technical Aspects

How to Build an Operating Television
Receiver

How to Select a Television Receiver

The VIDEO HANDBOOK c¢ontains thou-
sands of vital facls—covermg everything you
need to know for working in Television. Every
important point discussed is visualized in dia-
gram or photographs (over 860 illustrations).

More than 900 poges . . . handsomely bound
in durable Fabrikoid, Oaly $5.95

SEND NO MONEY

You must see this book to apprectate il! 20.000
¢opi®s now working for nraehcal Televisson men! Mail
coupon for YOUR copy TOOA

— ——10-DAY FREE EXAMINATION COUPON— —

BOYCE-ROCHE BOOK CO.
Montcloir 24, New Jersey

Please send me The VIDEQO HANDBOOK
for 10-day examination. If 1 decide 10 keep it. |
I will send you $5.95 plus postage; otherwise [
will return the book postpaid. (We pay postage
if you send $5.95 with this coupon; same return
privilege.)

Name
Address
City

Radio-Blectronic

resistnr in the voice-coil circuit is 2/8
that developed at rated output. Connect
a v.t.v.m. between the transformer cen-
ter tap and ground and adjust the bal-
ance control for minimum voltage at
the center tap. As a final check, meas-
ure the voltage on the grids of V1 and
V2. Vary the balance control slightly
to equalize the voltages on the two
tubes.

If a v.t.v.m. is not available. connect
high-impedance headphones between the
center tap and ground and adjust the
control for minimum signal.

Circuits

The coupling transformer is not criti-
cal. The ratio of full primary to secon-
dary should not be less than 1:1. The
designer uses a step-up ratio of 1:3.

Use a high-grade output transformer
for best performance. If it does not
have a feedback winding. connect the
feedback loop to one side of the voice
coil winding and vary the value of the
feedback resistor.

Some nonstandard resistor values are
shown on the diagram; however, we see
ne reason why the nearest preferred
values cannot be used successfully.

WIDEBAND AMPLIFIER EXTENDS VOLTMETER RANGE

Designed to perniit accurate reading
on the low-range scale of a v.t.v.m.,
of a.c. or r.f. voltages of a few 1ailli-
volts, this amplifier is deseribed
through the courtesy of Cornell-
Dubilier Electric Corp.

The maximum gain of this instru-
ment is 500 and its response is flat
within 1'2 db from 50 cycles to 4 me.
Its circuit is shown.

The instrument consists of three
6AUG6's as video amplifiers. The input
signal is applied to a coaxial connector,
and the v.t.v.m. is connected to a phone
jack at the output. Except for unusu-
ally small plate and cathode resistors
and the peaking coils, there is little
difference between this circuit and a
resistance-coupled a.f. amplifier.

The peaking coils .1, L2, and L3 are
somewhat critical in construction and

BAUB(3) l-l
INPUT 1,600V
—IG- 7l é
IMEG IMEG
FILS 20] st
MICA GAIN
ar [ |

Ll_

physical placement in the circuit. Each
consists of 52 turns of No. 31 enameled
wire close-wound on a '»-inch Bakelite
or polystyrene form. The inductance is
approximately 24 microhenries. Mount
the coils as far apart as possible and at
right angles to each other tn avoid
magnetic coupling. Cl is a 0.1uf, non-
inductive, 600-volt capacitor. C2 is a
20-uuf, silvered wmica. compensating
capacitor. C3, C4. and C5 are 400-volt,
noninductive units.

No special shielding is required in
the amplifier but it is advisable to have
the power supply on a separate chassis.
Place a heavy steel shield between
them if both chassis are placed in the
same cabinet. Twist the heater leads
tightly and run them to the sockets by
the most direct routes. Use miniature
clamps to hold these leads close to the
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LI L2 LJ-SEE TEXT -

F. C. C. LICENSE

AMATEUR OR COMMERCIAL

Twice as fastas ordinary home-study methods:

Cuts training time in halt! You learn only the
essential facts that lead directly to your

.C.C. Amateur or Commercial License. With
“'PHOTO-SOUND' you not only SEE the mate.
rial, but you actually HEAR YOUR INSTRUC-
TOR'S VOICE!

ELECTRONIC TECHNICAL INSTITUTE
769 VENICE BLVD., LDS ANGELES 15, CALIF.

H]
Average pay reported by F.C.C. natuonmde

survey is $3,000 to $7,500 per year for F.C.C [\
ticket holders. \
ctensed technicians — an
proof of technical ability. Get YOUR F.C C
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'PHOTQ-SOUND'" Home Training.
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Radio-Electronic Circuwits

chassis to prevent excessive radiation.

To adjust the amplifier, connect the
v.t.v.nm. to the output jack and set it to
the 100-volt range. Connect to the in-
put an accurately metered 0.1-volt a.c.
signal of any frequency between 60
cycles and 4 me. Adjust the gain con-
trol so the meter reads exactly 50 volts.
Mark this setting of the gain control
as X500. With the same input signal,
adjust the control so the v.t.v.m. reads
10 volts and 1 volt. Mark these points
X100 and Xx10, respectively.

Set the v.t.v.m. to its lowest range—
usually 0-1 or 0-3 volts—and apply an
unknown voltage to the input terminals
of the amplifier. Adjust the gain con-
trol to the calibrated setting which pro-
duces a readable indication on the
meter. If the control is set at X500,
multiply the reading by .002. Multiply
by .01 when it is set at X100 and by
0.1 when at X10. Thus when the meter
reads 2.5 volts, the input voltage is 5,
25, or 250 millivolts when the control
is set at x500, X100, or X10, respec-
tively.

Use shielded test leads at the input
circuit and keep hands off them when
making measurements. Use the short-
est possible leads when measuring r.f.
voltages.

LOW-BAND BOOSTER

I tried almost every TV booster in
toewn in an effort to pull in WAGA-TV
on channel 5 without snow. Most of
them used G6AK5s which produced
more snow while amplifying the signal.
Unable to find a commercial booster
that worked, I decided to construct one
using triodes, which generate less noise
than high-gain pentodes.
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The push-pull booster described or
page 64 of the March, 1949, issue looked
like a good job. I decided to modify it
for use on channels 4, 5, and 6. This
circuit provides as much gain as two or
three of the ordinary boosters and
brings in WAGA-TV free of snow and
with a good picture.

All coils are wound with No. 20
plastic-covered wire on %-inch forms.
L1 and L4 are four turns each, inter-
wound with the centers of L2 and L3,
respectively. The latter coils have eight
turns each. The heater choke consists
of 12 turns of No. 20 insulated wire
close-wound on a ¥%-inch form—G. N.
Manning

TV BOOSTER COIL DATA

The channel 7 TV hooster described
on page 64 of the March, 1949, issue
works better than any I have tried. It
gives good performance on channels 2
through 7 when minor changes are
made in the coils.

The inside diameters of the new coils
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TIME will not
“"OUTDATE” Your

'RCP Tube Testers

Only RCP has these
“Obsolescence-Proof” Features !

TESTER MODEL 323
8773.

pught appear m the future,

Rolmdex with approsunately 1000 tuhe listings.

savings . . . conbming all festures of the 807,

® Tube Tester
® AM Signal Generator
® Audio Oscillator

BUY FROM YOUR JOBRBER.

WRITE FoR CATALOG 10RE

NEW DYNOPTIMUM FREE POINT TUBE

Don't buy a new tube tester that could be obsolescent over
night. That's what could happen with any other tester on the
market compared with the new R.C.P. Models 323, 807, and

In addition to being n free point tester, these new models
have two extra element switehes aned two extra dununy sockets,
They arve kept in reserve and provide for future new tubes with
extrn elements, Space is also provuled for new tuhe sockets that

Inchided wlso s the new &-prong snbmininture socket for
testimg henring aid ballast, pilot heht tunme jodientms, ete.,
also speedy-short leaknge and filmnent continuity tests,

Another part of the standard eqmpment a1z the new xpeedy

Model 323C—Counter model, metal case........

Model 323P (Illustrated)—Combination portable-counter model in beautfiul oak
CAITYINZ CASL +1vvvnvvnrccrnnnnarnnnnnenns

COMBINATION TUBE & SET TESTER

Comnbines model 3230, desertbhed above, with a modern minlti-
toster md condenser tester. Adiitionn]l Ranges
DC Voltmeter: 0-10-50-500-1000-2500
AC Voltmeter: 0-10-50-500-1000-2500
DC Milliammeter : 0.10-100-1000
DC Ammeter: 0-10
Decibel Meter: —8 to +16, 15 to 29. 2% to 49, 32 ot 55
Ohmmeter: 0-500-5000 ochms. 0-0.1-1-10 megohms
FHonsed in handsonse hand -rubbed carrving case with
tost lendds, DOtters, ele. oo i v i n e onacnn o

SERVISHOP MODEL 8713

Only R.C.P. has this antstanding, eomplete service shop in
i Iy worthwhile ¥

one unique Instrnment . . . priesd to give o real
@ Condenser Tester

® FM Signal Generator
@ Complete Multitester
Complete with tubes, batteries adl test leads. output lteads.

ete. aned housed in beantifol natoreal finish oak
CHRC ., . i i s i s it i e i s i r Al it aa i e c sy

INSIST ON R.C.P. INSTRUMENTS

MODEL 807

$69.95

$94.95

RADIO CITY PRODUCTS CO., INC. —

152 WEST 25¢h 5T - -

MEW YORK 1.

N. Y.

are % inch instead of 5% inch as in the
original model. For channel 2, L1 and
L4 have three turns and L2 and L3
have five. For channels 3 through 6,
L1 and L4 have two turns and L2 and
L3 three. Adjust the hooster to the de-
sired channel with the trimmers.

Physical size and placement of com-
ponents are critical. It was necessary
to add an extra turn to each coil on one
channel 3 booster so that it would
work properly.

Simple neutralizing capacitors for
this booster can be made from the No.
18 plastic-covered wire used for the
coils. Solder a 6-inch piece of the wire
to pins 1, 2, 5, and 6 on the base of the
tube. Twist wires 1 and 5 together to
3 or 4 inches. then twist leads 2 and 6

www americanradiohistorv com

PEN-OSCIL-LITE

Extremely convenient test osciilator or all radle
servicing; mlignment ¢ Small as & pen ¢ Seu
powered « Range from 700 cycles audio to over
800 megacycles uh f. o Output from zero to 125
v, » w in cost s« Used by Signal Corps
« Write for information.

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

together for the same number of turns.
Make sure that they are twisted so the
two neutralizers resemble the letter X
when looking down on the base of the
tube.

This booster is a little hard to tune
until you get the hang of it. Afterward.
you will be surprised at the results.—
Harold T. Hess
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GERNSBACK LIBRARY
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No. 39—Practical Disc Recording

\

\
W
\

JONTS SITONE KL IV EECH

J0/72 SS70008/7877 /¢ N
STHONKITL ALITIOLSHINK CFN

GREAT
NEW BOOKS
JUST ADDED

only 3825

Now the GERNSBACK LIBRARY BOOKS give you more for

ur money than ever before. With the addition of two new
oks, you get all the basic facts about almost every phase of

radio, audio and servicing—at just a fraction of what you’d

pect to pay for good technical books. They belong on every

book shelf. Order the whole set or individual books from your
jobber today.

TWO IMPORTANT NEW BOOKS
. 41—PUBLIC-ADDRESS GUIDE No. 42—HIGH-FIDELITY

. TECHNIQUES
Guy S. C h, 80 , 75
= orns A 4 By James R. Langham, 112 poges, $1.

10 POPULAR 64 PAGE BOOKS—50¢ EACH

No. 35—Amateur Radio Builder's
Guide

No. 36—Radio Test Instruments
No. 37—Elementary Radio Service
No. 38—How to Build Radio Receivers

29—Handy Kinks and Short Cuts
30—Unusual Patented Circuits
31—Radio Questions and Answers
32—Advanced Service Technique
33—Amplifier Builder's Guide
34—Radio-Electronic Circuits

23 West Broadway, N.Y., N.Y
Enciosed is $8.23 for the ¢nmplete
GERNSBACK LIBRARY Secries.

|
—96 pages =
No. 40—The Cothode-Ray Oscil- | Enetoxca is ... 0.l for books checked.
| 2 | 29 30 31 82 33 984 83
oscape pages i as 37 38 39 40 41 43
: NI . Gl ik T ot b 0 By et (4, B S g = )
See Your Distributor—or use coupon =
AQOTeSN . . . .. .ccet i ssanadatacas s bsnsseans
RADCRAFT PUBLICATIONS, INC. !
City Btate. Lk s ais
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Try This One

CURING STICKY RELAYS

If a relay is noisy or will not break
cleanly, place a small strip of masking
tape between the armature and the
pole piece. Scoteh tape can be used as
a substitute, but friction tape is not
suitable beeause it is sticky on both
sides.—0. C. Vidden

STABILIZING THE V.T.V.M.

Many commercial and home-made
vacuum-tube voltmeters show a shift
in the zero point when the range is
shifted. Particularly noticeable on the
lowest range, this effect is caused by
grid current flowing through the volt-
age divider which usually has a resist-
ance of 10 megohms or more. Because
the grid resistance is different for each
range, the grid voltage will change
accordingly and the zero will shift.

BMEG

Some balanced vacuum-tube volt-
meters are arranged to have the grid
resistance constant. This is an improve-
ment, but does not entirely eliminate
the trouble because most circuits do
not have a compensating resistor in
the grid circuit of the balaneing tube.

A typical unbalanced v.t.v.m. is
shown in the diagram. Zero shift will
be negligible if a suitable resistor is
inserted at X in the grid return of the
balancing tube. The value of this re-
sistor will be approximately equal to
the resistance between grid and ground
of the active stage on the lowest range.

This resistance usually being mod-
erately smaller than the 15-megohm
probe resistance, the optimum value
is likely to be slightly more than 7
megohms. This resistance is not criti-
cal, and 7 to 11 megohms should work
nicely.—/acob Schacther.

SALVAGING BROKEN TUBES

Constructors and experimenters
often have on hand a few octal-based
tubes which are practically useless be-
cause the key has broken off the base.

If the tubes have one or more pins
missing from the base, fill the unused
holes in the socket with solder. This
permits the tubes to be seated correctly
in the socket. The drawings show top
views of sockets prepared for 50L&,

5Y3-GT, and 6J5 tubes.—Dominic
Angelo, WIKGC.
.— — _FILL WITH SOLDER
N X
/ [+] Oo vror‘)}\ )‘;_‘0‘
lo o Q '\\ O L] o o Q
o o No©o o, o o/
50L6-GT 5¥3-GT 6J5
10P VIEWS

RADIO.ELECTRONICS for
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FOLLOW A0
THE LEADERS -

BUY WISE... @

VVestmghousc BUY THE ORIGINALS... Mcgnavox
@ suy HYTRON

16RP4 Admlral 16|RP4

V] TV FIRSTS
© =)
N
° T\ BENDIX /’[\
GT ey l QLYMPIC 6RP4| l
"\ : ' @ }[(em l 6(??5 r\
Sentinel J

—

CROSLEY T\

6805 /
cl:ﬂmRP4|
JRAV-LER \L
@ dﬂ]ﬁeml PHILCO
ssqs
GT
5le
)
STROMBERG- hallicraf T Jarchand-
a icra 1ers Cof
CARLSON /3/([/
i -_—_: !IBRPQ lGRP4|

] @r 16RP4
| @_\ Hoftman
4

GT

@ {ﬂtj b/m/é/z “‘ ‘“o“

16{RP4
Ask for the original Hytron TV firsts: Hytron 1x2 compact,
high-voltage TV rectifier. Hytron 6BQ6GT, 25BQ6GT extra-
performance deflection amplifiers. Hytron 6U4GT high-perveance )
damping diode. Hytron 128H7 twin-triode sweep amplifier with superior efficiency, (;G‘w(a

Hytron 16RP4 original rectangular TV picture tube. .
6BQ6
GT

MAIN OFFICE: SALEM, MASSACHUSETTS
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JUST OFF THE PRESS:
— Your Guide to
| \N\.“‘_, Better TV

7]%4':1' r',", Installations
o

1

»
Tand ¥
ANTENNAS

The New

TV and FM Antenna Catalog
Write for FREE Copy Today

Remember—every TV installotion is a loca-
tion problem—it varies with every set, every
street, every home or building ond in fact
every room. But WARD makes every type
of ontenna 1o cover and cure ony condition

or situation that may arise.

For thal reason customer’s satisfaction and
service engineers’ profit depend upon
ability to supply a style or lype of antenna
to fully meet every local need. That's why
it pays to standardize on WARD, with a
complete line, the last word in engineering
and construction, and @ written guarantee

thot means everything it says

THE WARD PRODUCTS CORP.

1523 EAST 45¢h STREET * CLEVELAND 3, OHIO

o4 WARD-

TV-FM-AUTOMOTIVE-A M-5PP

ANTENNAS

W Learn How To Run
s YOUR OWN
uils  SERVICE SHOP

is latest
librarv edition
of **Starting &
Operating A
Profitable Elce-
trical Or Radio
Business'' — for only
75e. Hundreds sold 3
$1.75%. You save S1.00
Fuily expialns how to start
vour own shon on small invest.
ment. Covers finaneing, loca-
tlon. record-keePing. Pri€ing.
advertising. merchandisingeg. Ra
to understand. fullv illustra
236 pages. case bound. Offer
mited. Send Name and address
ang only 73c¢ to:
Book Division, COYNE ELEC-
TRICAL & TELEVISION-RADIO
SCHOOL. 500 S. Paulina §t.. Dept.
BO-TI1. Chicago 2. (Il

WANTED
TO BUY

Lorge and small quantities of new or
used electronic goverament or manu-
facturers' surplus tubes and equipment.
Highest prices paid. State quantity,
condition and best price in first latter.

Box No. F-2 ¢/o Rodio-Electronles

25 West Broodway
New York 7, N. Y.
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Try This Oue

LOOP ANTENNA

The construction of a loop antenna
can be simplified by fastening a b-cent
plastic comb to each end of each cross-
bar, as shown in the photo. These
combs hold the wires securely and al-
low the turns to be spaced evenly, and
the combs are good insulators. As
shown, a hole can be drilled through
the center of the handles of the combs
so the combs can be secured to the ends
of the crossbars with round-head ma-
chine screws, or the combs can be fitted
into the slots cut into the ends of the

bars. The photo shows ene corner of
an all-plastic loop antenna using %
inch diameter Lucite rods for the
cross-members. If desired, the teeth
c¢an be shortened by clamping the combs
in a vise and sawing through the row
of teeth carefully.—Arthur Trauffer

SOLDERING IRON REGULATOR

A handy stand and automatic heat
regulator for a soldering iron can be
made from a smali chassis, a flush-
mounting duplex outlet, a small tin can,
and a surplus Fenwall Thermoswiteh.

Photo of the soldering iron regulator.

The switch is tacked to the inside of the
can with silver solder or a solder hav-
ing a higher melting point than that
normally used. The switch and outlets
are wired as shown in the diagram. A
neon-type night light is plugged in one
side of the outlet as a tell-tale.

v 7,!5“!5&5% /;‘

/
! |
L \i/ o
e = o]

The antomatic heat regulater circuit.

The switch has a wide range. It
works best when set to cut off the cur-
rent just below the melting point of
radio solder. This adjustment is made
with the iron inside the stand and next
to the switch.—Reid C. Simpson, Jr.

RADIO-ELECTRONICS for
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GERMANIUM PHOTOCELL
Patent No. 2,505,633

Randall M. Whaley, W. Lafayette, Ind.
[assigned to Purdue Research Foundation)

Under special hrocessing, ermanium cun be
made sensitive to light and heat. First the ger-
manium is Alloyed with nitrogen under phressure
at hirh temperature to produce N-type semi-
conductivity : at certain points the alloy will con-
duet if it is negative with respect to a metal
contact on it. If the alloy is further heat-treated
in vacuum. P-type regions appear in addition to
the N-type ones. At a P-type point the alloy con-
ducts when it is positive with respect to a metal
contact,

{LLY1)JLIGHT BEAM 5
)\ 4

e W ¢
CATH 2
1
- + o
L T3

If a catwhisker contacts the alloy at a point
between an N-type and a P-type region, the
germanium becomes sensitive to light or heat.
Typical characteristic curves are shown. If the
alloy is kept in the dark at 25 C, curve A is ob-
tained. At a temperature of about 50°C, B is
typical. In both cases the voltage increases as
current rises from zero. Then a “trigger peak™ is
reached and the ecurve shows an abrupt change
to a nepative resistance portion. Finally, the
curve apain shows a positive resistance, with cur-
rent and voltage increasini torether.

If the temperature is raised to about 100°C,
curve C shows the operaling conditions. In this
case the trigwger peak is not present.

Similar curves are obtained if the temperature
is held substantinlly constant and various light
heams are focused on the eatwhisker contact. For
example, curve A shows conditions in the dark at
25°C, When white light of about .5 lumen/s«.
em. falls on the catwhisker contact, curve B is
obtained. € shows the result when about 2
lumens/sq. ¢m. falls on the contact.

To oherate a heat- or light-sensitive germanium
element, it is connected in a cireuit in series with
a relay and a hattery. The alloy is bhiased so the
operating point is close to the trigger peak. When
light or heat is apblied. this peak disappears and
the circuit current increases. A current rise of
500 times has been obtained.

PARALLEL-T NETWORK WITH
ADJUSTABLE LOSS
Patent No. 2.503,540
Herbert W. Augusf:{df. West New Brighton,

{assigned to Bell Telephone Labs, Inc.)

Issued to the same inventor who designed and
patented a parallel-T network in 1938, this patent
is an improvement of that cireuit, The original
circuit had no control over attentuation (which
was theoretically infinite at the resonant fre-
tiueney . The newer circuit is more flexible, since
it permits adjustment of the maximum loss.

AR

ouT

New Patents

8400
POWER
SERIES

A comprehensive line of 35 port num-
bers designed for replocement ond

STANCOR

TRANSFORMERS

Using Stancor replacement transformers
for your radio, TV and sound service jobs
is the sure way to fatten your bank account.
Here's why —

new constructlon. Wide range of op- ® Quality comes first with Stancor. Ability to ‘‘take

plicotions based on o thorough study
of todoy's power transformer needs.
Most rotings ovoilable in o choice of

it" cuts down call-backs—keeps your tustomers
happy with a good job.

verticol or horizontal mountings, o
Y OUTDOOR LINE
. ; TO VOICE
’ colL ®
Twe new units designed to fit most

d oppl . Primory
impedonces of 3,000/2,000/1,500/-
1,000/500 ohms; secondary imped-
ances of 16/8/4 ohms. Port Number
A-3333 roted ot 14 wolts. A-3334
rated of 25 watts.

Stancor has the largest line in the industry. A
choice of 450 part numbers, in some 30 mount-
ing aond terminal styles, enables you to get ex-
actly the right unit for almost any application,

Easy -to-reod instruction sheets and clearly
marked terminals moke your job quitker and
easier. Saves valuable shop time.

New Stioncor units ore coming out
all the time. Keep posted. Ask
your Stoncor distributor for owr
latest catologs.

o
2 k4 & 50 60 %0
FREQ (CPS)

NOVEMBER, 1950

Most Complete Line in the Industry

Finds Intermittent
Condensers Instantly

Pres-probe s shiding nip
J —

with, variable resistance
{:revents condenser

Poitpaid
u. 5. A,

ealing. Tests with
power on. Requires
no adjustment. Stops
guesswork, Saves
time. Convenient
robe size (7% ” long) .
atisjaction guaranteed

See Your Dist. or Order Direct

PRES-PROBE CO.
2326 N. THIRD ST., MILWAUKEE 12, WiS.
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g MAGNERIBBON

IMPROVE YOUR TAPE RECORDINGS

the Premivm Magnetic Recording Tape

Your tope recorder is guoranfeed to sound better
wilh MAGNERIBBON. Becouse of our assotiotion with
tope recording since its eorliest days, we now offer
Quaiity-Controlled tapes with less noise; wider
response; negligible distortion; extended dymomic
range; ond wide bies range. Eoch reel includes E-1
Thread leoder; tape-holder <lip; ond indexed, hinged.
top container. Write todoy for literature, prices ond
special intreductory offer.

AMPLIFTER CORPORATION

of AMERICA

Broadivay

New York 13. N.
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® High output to 5,000 microvolts.

® Checks relative receiver sensitivity;
hori: ontal and vertical deflection
circwils.

@ Permits alignment of linearity,
drive, width, height, hold and
horizontal AFC controls.

® Connects to receiver antenna.
¢ Blue hammertexportable steslcase.

SerVICE MAaN’s INCOME
BuiLDER...

Provides Stable Pattern
for Aligning TV

Anytime .., Anywhere
HOME OR SHOP

® Here is the instrument for
television trouble-shooting thot
is completely independent of
station operation.

A new portable instrument es-
peciolly designed to moke TV
: Warranty Servicing simpler
and more profitable.

Now you con prove to any customer
in his home, by an electronic instrument
that his set is properly oligned. Then, if
reception is still faulty, you are able to
show the receiver is not ot fault. Perhops
o better antenna installation is needed.
Mode! 620 is o compact, portable in-
strument built to the high HICKOK
standord. Technicions who seriously
considered dropping warranty servic-
ing now use the 620 and profit by it.
Ask any technicion whe owns one.
See your jobber for complete information.

THE HICKOK ELECTRICAL INSTRUMENT CO.

10531 Dupont Avenue . Cleveland 8, Ohio

Plegin agrd me complete detads on the rew HICEOK 20 Taluviska Lnearey Paitarn Cenerator

A M E

ADDRESS_
Y

hkhhkhhhhhhhhhhhhhhhdhhhhhhi

: ' : Teievision REMOTE TUNER for

x GREYLOCK S » oll makes and models—Uses o Standord Coil

* » Tyner, comes in a Kit form ($19.95) or completely

+* I * wired in ($45.95)—Operates up ta loo'—Remote

x » volume-contrast, fine tuning ond Stotion selec-

* * % tion. Write for literature—

¥ Crammed full of : PRAGER’S REMOTE TUNER

: * Great Money-Saving Values for : 3515 So. Bronson Ave., Los Angeles 16, Calif.

YOU

: * Bargains you can't afford to miss : TELEVISION RECEIVER {

% & More than TWENTY Standard * $1.00

3 Brond lines of Merchandise % || tmiete smetrucsons tor butling sour oen tleaton

% Write TODAY for your copy, to Dept. C-11 % I!III’IIIIII. rl:ll\;:l "im’l'“”” 'ITI“x‘!!r:mrzllnplel{e n:-llu-mulr
ETaN: L] vout. Alx t ol 1]

b REY K ELECTRONICS % || Inctrerions. Whiake & prstitmiee. tabiet. anct teowie

he SUPPLY CO. * «hogiing h'nts.—All for $1.00. Write for free catalogue.

Y » CERT'FIED TELEVISION LABORATORIFS

% 115 Liberty Sireet  New York 6, N. V. Dept. €. 5507-13th Ave.. Brookive 19. N. Y.

KRR RYE YRR YRR RRER R R RE |

wwWWwW americanradiohistorv com

New Patents

The figure shows that the new invention is a
conventional parallel-T (as disciosed in 1938)
except for RY and R4. In the original design R3
was infinite and R4 was zero. The components RI.
R2, C1. and C2. were related as follows:

R1eCl—4e2C2
and the resonant frequency was
1

reR1Y2eC1002
If the product 3 x R4 is equal to

2¢R12eR2

R1+2eR2
the resonant frequency is unchanged but the
maximum loss is reduced. Curves A and B show
how the attenuation varies. The value of R3 is
smaller in A than it is in B. R3 and R4 may be
kanged for adjustment but their product must
remain constunt to prevent change in resonant
frequency.

The new cireuit should be designed in two steps.
First, a conventional network iy built for the
desired frequency. Then R3 and R4 are added to
reduce the maximum loss.

ELECTRONIC ORGAN

Patent No. 2,506,723
Merwin J. Larsen, Villa Park, I},
{assigned to Stromberg-Carlson Co.)

The harmonic content of n sound determines
its tone quality or timbre. For example. a flute
Zenerates almost pure sine waves while bruss
instruments generate mainly odd harmonics.
Other tone effects are produced by instruments
which inherently strengthen or weaken certain
harmonies or the fundamental. An electronic
organ can be designed to control harmonies of
its output to wxive the desired tone quality.

This instrument shows a simunle method for
controlling tone auality. Each note is generated
by a pavallel-T oscillator which has nearly pure
output. Audio voltage is fed through to an
amplifier and speaker when key Kl—shown at
the left of the diagram—is depressed. Leads
from other oscillators and their keys carry dif-
ferent musical notes to the amplifier.

. T0 OTHER OSCILLATORS
Xe OF C22.2 MEG AT 0SC FREQ

The oseillator outbut also passes through a
A.7-megohm limiting resistor and a neon lamp.
The B-supply voltage ix insufficient to ignite
the lamp. but when the audio wave polarity
aids the d.e.. the lamn breaks down. This heavily
distorts the sine wave and introduces harmonies.
Onily alternate half-waves ignite the lamp since
the others have a polarity which opposes the
d.c. Therefore key K2 controls a tone which
possesses all harmonics because the bositive and
negative halves of the output wavex are dif-
ferent. An unsymmetrical wave must contain
even as well as odd harmonics.

A very-low-frequency renerator is controlled
by K3 to modulate the audio oscillators and
produce a vibrato effect when dexired.

For tones containing odd harmonies only. the
awlio wave must be symmetrical. Therefore n
second neon lamp must be used so that distortion
is produced on both halves of the sine wave,

CAPACITOR TESTER
Patent No. 2, 507,324

Frank G. Taborsky, Maywood, IIl.

(assigned to Western Electric Co.)
Production tests of radio parts must be made
quickly and accurutely. The actual valire is gen-

RADIO-ELECTRONICS for
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New Patents

erally unimportant, but the component must be
within specified tolerance. For example, a capaci.
tor may have a tolerance up to 10¢, of marked
value.

The test set is simple. An oscillator supplies
the plates of the double triode and conduction
takes place during positive half.cycles. A capaci-
tor, connected across #rid and plate of each
triode, and the grid leak form a voltaye divider
across the oscillator. The grid voltage is de-
termined by the size of the capacitor, If the ca-
pacitance is increased, there is less reactance
between grid and plate and these elements ap-
proach the same potential. A Jarfer capacitance
results in greater cathode current,

S|
-

The figuve illustrates a cnse where capacitors
have a tolerance of 1077, The standard capaci-
tance C5 has a value of .001 uf, equal to the
nominal capacitance of the units to he tested,
C3 is 107, less than Cl1. To calibrate the test
set. 82 is thrown to the left and Sl is set to
contact C1. Then the same capacitance (,001 uf)
is connected in each triode circuit and, if other
conditions are exactly the same, both cathode
currents will be equal and the meter will indicate
zero-center, If it does not, Rl is adjusted to
e jualize the circuits.

Now 51 is switched to the open tap, leaving
only 0009 uf across TI, This is 10¢;, less than
the value acroas T2 so the meter will deflect in
one direction. This point on the meter scale is
marked —10%. Then £1 is thrown to contact C2.
The meter will show a reverse deflection equiva-
lent to +10% and the point may be so marked.
The extent of these deflections depends upon the
setting of R2, the sensitivity control.

For production tests, 82 is thrown to the right.
Each test unit C4 is connected in turn, If the
meter needle stays within the marked limits, the
capacitor is acceptable, It is good practice to
check the test set calilirations periodically.

Improved radar, developed by the
United States Navy, will reduce the
threat of schnorkel-equipped subma-
rines. The schnorkel is a small breath-
ing tube which permits the submarine
to stay submerged indefinitely. The top
of the tube is so small that the old-type
radar equipment had little chance of
picking it up. The new radar, to be
carried by Navy patrol planes, can de-
tect the schnorkel with ease.

BE YOUR OWN BOSS!
MAKE MORE MONEY

s |, "CASE IV e
VALUE meney-make/is — doz-
ens of profitable tested
e c mail order plans, con-
fidential buslness se-
G crets. dozens of prac-
tical ;e:ted tf“t“h;'
40,000 | fuccsmsty este
schemes — sctual ex-
WORDS { periences of ‘men who
IN_ | Bece el o ot
string: ess n
$10  capital.  25¢ a
TEXT sopy _ pestpald.  Send
NO ADS|craer. o siin
ALL Money Back
“MEAT"t
Guarantee

NATIONAL PLANS COMPANY
1966R BROADWAY. NEW YORK 23, N. Y.

NOVEMBER, 1950

for

* TV Installati
l . .
*T\/ Expenmenter '
% TV Receptio” E nthusiosts

on Engineers

WITH ALL
THE ANSWERS

BETTER TV RECEPTION

in fringe and low-signal areas

By W. W. SMITH, author of the “"ANTENNA MANUAL"
and R. L. DAWLEY, editor of the “RADIO HANDBOOK"

With this book, many successful installations have been made
where all previous attempts failed. Gives you practical in-
formation on all "fringe area” problems of TV installation
and reception. Selecting the best transmission lines, boosters
and receivers; eliminating '"ghosts'’; minimizing fading: im-
proving receiver performance; reducing TV interference; eval
voting antennos . . . oll this and more, including full infor-
mation on rhombics, is yours in this new book . . . a "must"”

for every TV man and every TV fan!

$2.50

AT YOUR FAVORITE DEALER or direct by mail from

CALEFOR M,

per copy (paperbound)
By mail from us, $2.60 postpaid

Ly B
y BOAD  Jaads Bocbara

EASY TO LEARN CODE

It Is easy to learn or increase speed
Wath an lnstructogeaph sode Teacher,
AfMords the quickest aid most prac-
tical method yet developed. For be-
ginners ar sdvanced students. Avall.
uble tapes fromn beginner’s alphalnt
1 typieal messages on ail subjects
Speed range 3 10 30 WI'M. Alway:
ready—no (MM,

ENDORSED BY THOUSANDS!

_—
The InstructogTanh Coie .

- g
Teacher | @ =
ator-inrtructor and enables anvone to

Ierally lakex the olme of an npers
learn and master code without furs b
ther assistance. Thausands of suecesaful operators  have
arquired <he code’™  with the Instructozranh Syatem.
Write today for comenient rental and bDurchase blana,

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Depi, RC, Chicago 40. {11

HAVEYOU AJOBFORA |
TRAINED TECHNICIAN? |

We have o numbaer of alert young men who hove
zompleted intensive training in Radio and Tale-
vision Repoiring. They learned their trades thor-
oughly by working on actual equipment under
personol, expert supervision., If you need o
troined man, we invite you to write for an owt-
line of our course, and tor a praspectus of the
graduate. No fees, of course. Address:

Placement Mcnager, Dep?. P108-11
COMMERCIAL TRADES INSTITUTE

1400 Greenleaf Chicago 28

T
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TV's T-formation

A . LRI

New smooth action! New thrilling performance! Greatet all-
round team effectiveness for football gridirons and television
receivers with the T-formation — Thomas Yubes.

Banish the galloping ghosts and put your receivers in the clear
for consistent gains in popularity and sales. Try television's famous
T-formation—and we do mean Thomas! There are no finer tele-
vision picture {ubes.

THOMAS ELECTRONICS, Inc.

118 Ninth Street

Passaic, New Jersey

Over 43,000 Technicians Hove Learned

out
W TO GET THE MoST
l:)?: BASIC TEST EQUIPMENT

why Not You, OO-

SERVICING by SIGNAL SUBST TUTIUN

L}
R OVER 9 YEARS! (NEW, UP 10-0ATE, 11TH EBITION}

Dynamic¢ speed Approazh To Re-

V.
ndAllgnmem Problems, A AM-FM-T
non-bselescent

o Universal '
@ Employs Oaly Basic Test Equipment

A BEST SELLER FO

The Simple, Modern,
ceiver Adjustment a
@ HNothing complex lo learn
@ No extrd equipment 13 pY schase

Ask for “$.5.5." at your local

Radio Parts Jobber or order direct from factory.

100 paoges. Invaluable
information that will help *
you re-double the value of
your basic test equipment.

PRECISION APPARATUS COMPANY, INC. - 92-27 Horace Harding Bivd., Elmhurst 4, N. Y.
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Question Box

HIGH-POWERED OSCILLATOR

? Years ago when the 813 was first
introduced by manufacturers, you pub-
lished a circuit of a crystal-controlled
oscillator using this tube. Please 7e-
print this cioreuit.—L. F. H., Pitts-
burgh, Penna.

A. This circuit can be loaded to draw
485 watts and will deliver approxi-
mately 375 watts to the antenna when
the plate voltage is 2,200 and plate cur-
rent is 220 ma. It will deliver approxi-
mately 170 watts with 1,250 volts at
180 ma on the plate. Sereen inputs are
400 volts at 40 ma and 300 volts at 35
ma for 375 and 170 watts output,
respectively.

813

1.5t PEA METER

y-
R2  p02
3] :mvi

o

CONTACTS ON KEYING RELAY |
HAVING 5KV INSULATION

<0001 MICA
-

1200-2250¥
- —
Yo~

This circuit should not be used with
harmonic-type crystals. Use a 500-
watt, single-ended tank coil and select
the tuning capacitor for the lowest fre-
quency you plan to work. Its capaci-
tance should be approximately 1.5 ppf
per meter and its spacing sufficient to
handle twice the plate voltage. The
screen dropping resistor R2 will de-
pend on the plate voltage. Screen cur-
rents are 35, 30, 45, and 40 ma for
plate voltages of 1,250, 1,500, 2,000 and
2,250, respectively. The grid resistor
R1 should be 6,000, 7,600, 12,000 and
10,000 ohms for the plate voltages as
listed above. This resistor should be a
10-watt noninductive type.

Cathode cotl L is wound on a 1%-
inch form, the number of turns depend-
ing on the frequency of the erystal. Use
32 turns of No. 22 close-wound for
160 meters, 9 turns of No. 22 spaced
to 1 inch for 75, and 6 turns spaced to
5% inch for 40 meters.

This circuit can be used for 814’s,
4E27's, 4-250A’s, HK257's, and similar
husky pentodes and tetrodes if the
grid and screen resistors are adjusted
for proper operating conditions as
given in tube manuals.

CONVERTER AND FM ADAPTER

? Please print circuits of a crystal-
controlled converter and an adapter
for FM. I want to receive 31.34-me
emergency transmissions on my auto-
mobile radio.—R. G. W., Marion, Mass.
A. The crystal-controlled converter
is shown in Fig. 1 and the FM adapter
in Fig. 2. A 30-mc antenna is coupled
to the input of the 6K8 converter tube
through a 30-me antenna coil tuned by
a standard single-section, 365-upf
capacitor or padder. The ecrystal fre-
quency of 29.84 mec is selected so the
31.34-me signal will be received when

RADIO-ELECTRONICS for
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your receiver is tuned to 1500 kc. The
crystal should be the overtone type
manufactured for 1(-meter transmit-
ters. The oscillator tank ceil L1 consists
of approximately 12 turns of No. 22
enameled wire close-wound on a Na-
tional XR-50 form or equivalent. Cl
may be a 25-uyuf fixed or variable

TORCVR ANT
vl f

" :Lll

he
Wit 'K%ws

[ XTAL 20.84mc
“2.5MH
4250V
Fig. 1—Crystal controlled converter.
capacitor—the latter type is preferable.
The output transformer is a Miller
type 512-WT or equivalent. The ocutput
of this transformer feeds into the
antenna of the receiver.

Tune the oscillator coil by adjusting
its slug and the value of C1 for mini-
mum plate current to the triode plate.
Apply a modulated 31.34-mc signal to
the input of the converter and tune the
input and output circuits for maximum
output from the receiver. Signals be-
tween 30.39 and 31.34 mc can be re-
ceived by tuning the receiver between
550 and 1500 kc.

001
1 CATHI Im:u
E— -‘.E i‘:’. x i
L -T:tr\_uf".t'-.loon
E 2.5MH == & %1
= CATHTTIN34

| % 1- IO MEG

Fig. 2—The circuit of the FM adapter.

The FM adapter uses a 456-ke full-
wave output transformer or a special
discriminator transformer National
type SA-4842 and 1N34’s as the dis-
criminator. Replace the last i.f. tube
with its sharp-cutoff equivalent—a
6SJ7 if your set has a 6SK7. The FM-
AM switch shorts the eathode resistor
in the i.f. stage, thereby making the
tubz work as a limiter. For further
information on this type of circuit,
refer to the article “Narrow-Band FM
for Ham Radios” in the July, 1947,
issue of RADIO-CRAFT.

CROSSOVER NETWORKS

? I have two 8-ohm speakers which
I want to connect to a crossover net-
work designed from data given on page
83 of the April issue. As I see it, the
speakers will be in parallel so they
should be connected to the 4-ohm tap on
the output transformer. Am [ right?
I would also like to know why electro-
lutie capacitors should not be used in
the networks.—H. K., Marion, Kan.

NOVYEMBER, 1950

[

.01 800V ....% .12
05 ———— 600V 15
 J— 1 A7
.001 —— 1000 V 14
.004 1000 V 14
.035 1000 V a8
.05 1000 V 18
TV ELECTROLYTIC COND. ss°c
05 ———— 2500V 69
d ———12500V 74
05 ———— 3000 n
.003 ———— 5000V .66
01 ———— 6000V 5
.05 ———— 46000V 96
.0005 ———— 7500 V .65
.03 ———— 7500V 85
.003 ————7500 V 69
.005 ——— 7500 V 74
40-10-80 MFD—450-150 V. 1.37

40.40-10 MFD-450 ¥ ... 1.49
80-50 MFD—450-50 V .... 1.49
40-10-10 MFD-450-350 V. 1.37
40-20-80 MFD—-450-350 V. 1.49
250-1000 MFD-10-6 V... .98

Factory Guaranteed

PM SPEAKERS (ALNICO #5)

3" ,...% .98 8" . 1.98
4 ... 029 | 8" ... 397
vees V.49 | 127 ... 5.63

3-UNIVERSAL BALLAST TUBES

Replace 3000 Types

Set of 3 .........52.49
TUBE CARTONS iv LOTS OF 100

Small Peanut ....c.c....

Large Peanut .......... .98
GT Type .............. 1.06
Smoll G Type .......... 1.39
Large G .............. 1.59

112 W, GO BLVD.. (05 ANGEIES 15, CAUF,
‘ %end wltnout obligation, your Big Book con- |
taining hundreds of TV-RADIO Facts-Ideas [/
\! n will call, r |

I|I|-'|

80X, 0.5-

¥ 12 BIG KITS
OF RADIO

PP OUTPUT TRANSFORMER, (304 3005) $ .72
PP OUTPUT TRANSFORMER, (2251 2-5 .78
PP OUTPUT TRANSFORMER, [2-5Vé4 .82
UNIVERSAL OUTPUT TRANS., (c tube 1.17
YVOLUME CONTROL, witch meq .29
VOLUME CONTROL, less switch, | meg .29
VOLUME CONTROL, with switch /4 meg. 49
VYOLUME CONTROL, with switc > meg 49
VYOLUME CONTROL, wit witch g 49
YOLUME CONTROL, with swi 2 megq. 49
RADIO CHASSIS PAN, 5 tube, populor type b9
100 ASSORTED CONDENSERS, 00! to 02 4.95
100 ASSORTED PILOT LIGHTS, 44, 45 47 5| 4.95
100 ASSORTED SOCKETS, octol. lactal, & min. 4.62
100 ASSORTED KNOBS, :crew ond p 3.97
100 ASSORTED RESISTORS 3.84
10” TELEVISION NO GLARE FILTER .. B 1
12Y2"0r 14” TELEVISION NO GLARE FILTER = 1.27
16” or 17” TELEVISION NO GLARE FILTER. .. 1.85
19” cr 20” TELEVISION NO GLARE FILTER .= 3.62
TELEVISION TABLE ANTENNA . . 2.67
TELEVISION WINDOW ANTENNA 6.86
TELEVISION ROOF ANTENNA, w/ 'C" 8.98
671/, VOLT B BATTERY, 3%"” x 2% 3" 1.69
4!/, YOLT A BATTERY. 4-I " x 33 “ "o 57
5 TUBE SUPER AC-DC RAD'O omp ‘fe 16.97
UNDERDASH 6-TUBE AUTO RAD"O plete 29.47
AUTO ANTENNA, :id 2.98
AUTO ANTENNA, 3.74
AUTO VIBRATOR, 4 1.49

CUSTOMBUILT AUTO RADIUS 1949 1950

KNOWN MANUFACTURER ... LICENSED BY RCA

FORD ... DODGE ... PLYMOUTH

CHEVROLET . HUDSON . STUDEBAKER
FEATURES

& tubé, Super (8-tube performance),

lorge dynomic specker,
volume control.

YOUR CHOICE $3 9.47

3 gang condenser,
beam power ouiput, automatic

COMPLETE. READY TO INSTALL
SIMPLE INSTRUCTIONS INCLUDED

BRDUKS RADIO & TELEVISION CORP. 84 Vesey St., pes a New York 7, N.Y.

PLEASE MENTION RADIO-
ELECTRONICS WHEN WRIT-
ING TO ADVERTISERS

Every page of
"How to Sim-
pllfy Rodlo Re-
pairs’ is pock-
ed with on-the-

Every RADIOMAN

can use these

SERVICE HINTS!

Valuable Manual Yours—FREE _bench,pruchcul
Writc today—no obligation. 1G5
FEILER ENGINEERING CO. Dept. 11RC5
1601 S. Federal St Chicavo 16. 1L
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84 |

new ! amazing
Howard W.

nd edition SAMS
Radio & TV Industry

RED BOOK

y INDESTRY

L o T

e i A —— S AT

Complete

TV 2 Radio

Replacement Parts Data—
All Yours in One Volume!

NEW Second Edition of the
Covers 17,000 famﬁs nsbnnooxmt;hls y]«:u in
one volume all you to know
models fram about TV and Radio replace-
1938-1950 ment parts for approximately
22,000 sets made from 1938
through 1950! Includes com-
plete, accurate listings of ALL
22 major components. Provides
propet replacement listings for
22 product lines produced by
19 leading parts manufactur-
crs. Givea original parts num-
bers, proper replacement num-
bers and valuable installation
and service notes on TV and
Radio Parts: Tubes, Capaci-
tors, Transformers, Controls,
IF’s, Speakers, Vibrators,
Phono-Cartridges, Batteries—
plus the first complete TV parts
ilation, including repl
ment parts data for sweep os-
cillator and horizontal and ver-
tical output systems. Over 600
pages, 814x11”, sewed bind-
ing. You can’t afford to be
without the RED BOOK—pays
for itself with just a few days’
use. Order your copy today!

Lists 21 major

componials —

19 parts mfgrs.
represented

First complete
TY parts
compilation

Ower 600 poges
ONLY

§295

SAVE 95¢) i you own the First Edition RED BOOK, tear
out the first page, present it to your distributor, ond receive
95¢c credit or allowonce on purchase of Second Edition.

Order from your Parls Jobber to-
day, or write direct lo HOWARD
W. SAMS & CO., INC,, 2201 East
46th St., Indionapotls 5, Ind.

|
My (check) (money order) for $............ I
enclosed. I
O Send.............. RED BOOK (S).
$3.95 per copy. I
O Page 1 from First Edition RED BOOX is |
enclosed for 95¢ credit.

|

A. The speakers are not in parallel
because of the filter network between
them. The network is designed to have
an input impedance which is a constant
or nearly constant resistance equal to
the impedance of the speakers and the
secondary of the output transformer.
The product of the speaker impedances
should equal the square of the trans-
former’s secondary impedance.

Electrolytic capacitors have a high
resistive component which will be ef-
fectively in series with the speaker
voice coils, thus resulting in a power
loss. They require a d.c. polarizing
voltage if they are to maintain their
rated capacitance. Also, tolerances in
electrolytics are too great to permit
their use in networks which require
close tolerances for optimum opera-
tions.

ADDING A PUSH-PULL STAGE

® I have a model T-64 RCA rcceiver
which has u single-ended GFi-(; output
stage. I would like te convert this stage
to push-pull if the added drain i3 not
too much for the power transfornter.
Please show a simple transformerless
circeuit for adding the push-pull stage.
—F. G. M., Eagle Pass, Texus.

A. The circuit of the audio section of
the T-64 is shown in Fig. 1. Fig. 2 is

65Q7 6F6-G

SELa

4

10|MEG

= o +250V

Fig. 1—The audio circuit of the T-61.

the corresponding circuit of an RCA
model QU2C receiver. The GAD7 is a
triode and power amplifier pentode in
a single envelope. The pentode section
is equivalent to a 6F6. The triode see-
tion is designed as a phase inverter to
drive the push-pull stage.

The maximum-signal cathode current
for the 6F6 in Fig. 1 is approximately
44 ma. The maximum-signal cathode

N 6AD7-G
]
6sQ7 1
220ppt ylataxa
-
- ::

280V

Fig. 2—=Circuit of the push-pull stage.

current of the push-pull stage in Fig.
2 is approximately 53 ma. If the power
transformer in the set is not already
operating at top capacity, the added
drain should not cause overheating.

Replace the output transformer with
a 10-watt size having a 14,000-ohm,
center-tapped primary.
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Technical Bulletins

EACH §1.00 Postpaid  Foreign §1.25

Simpliified technical information on many
subjects of everyday usefulness, written
in simple, easy-tc-understand language.
They contain no complicated mathema-
tics, chemical and electrical theories, and
are not based on the assumption that the
teader has had a technical training.

(102) Cleaning Products for Many Pur-

poses—Over 35 effective chemical cleaners that
yuu can make and sell.

(110) Electroplating Non-Metallic Ob-

jects—Includes wood, leather, ylaster, glass,
fluwers, insects, fabrics. Complete directions.

(114) Thermostats Easily Made —Designing
and making automatic control units of many
types forr maintaining uniform temperatures.
antomatic furnace regulation, safety controls to
prevent overheating, ete.

(115) Glue Molds for Casting Novelties
—Mukinxg flexible glue molds for casting small
objects, using plastics, magnesite.

(119) Electroplating with Alloys—Bronze,
brass and cadmium-silver. Improves finish and
provides duruble coating.

(123) Mirror Silvering—Make money re-

silvering old mirrors and making new ones.
Colored, front-surface, transparent and photo
niirrors.

(124) Soldering All Metals —Includes alumi-
num and diecast alloys, Secrets of using the
right flux and correct technique.

(125) Buffing & Polishing—All details on cor-
rect polishing. How to select the right abrasive
for different kinds of metal. Gives wheel speeds,
types and sizes of motors for best results.
(129) Coloring Metals Chemically —Tested
formulas and directions to produce durable fin-
ishes in many colors on brass, copper, iron,
aluminum and their alloys by chemical processes.
(130) Glass-Working Technique—How to
cut. Jrill, grind and mount glass correctly; in-
cludes cutting of circles and internal openings.
(132) Working with Plastics—Covers all de-
tails of cutting. tooling. bending, cementing and
polishing. KEnumerates various kinds. Shows how
to design articles. Tncludes using liquid plastics.

(139} Rubber Molds for Casting Novel-

ties—Used for same purpose as glue molds but
where greater elasticity is required.

(141) Recording Thermometer—How to
make device to record room temperatures over
12-hour periods on a disk. Has alarm-eclock
mechaniam.

(146) Simplified Casting Methods —Mak-
ing small eastin®s of soft metals without use of
sand molds. For novelties, toys, etc.

(147) Drills and How to Use Them —How
to use drills in different metals, plastics and other
materials. How to sharpen correctly. Includes
churts giving speeds and rate of dJrilling.

(149)  Electroplating with Copper.
Nickel, Chromium, Zine, Lead and Cad-

mium—Enables anyone to do this fascinating
wark on a small scale.

(156) Home-Maintenance Formulas &

Repairs—includes a large number of simple,
;‘ﬂ'ﬂ-ti\'e solutions for evervday household prob.
ems.

TECHNIFAX, s~ tietisenare
Enclosed find $...... for which send the following

Technical Bulletin at $1.00 aach (Foreign $1.25) os
indicated by numbers:

Name
Address
City & State

RE11
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HARD TO GET ITEMS

AT BIG SAVINGS TO YOU
AMAZING BLACK LIGHT

250-watt ultra-violet ligh*
source. Makes fluorescen:
articles glow in the dark
Fits any lamp sockat. Fo!
elpuumennng entertain-
ing, vnusual I|gh!|ng effects

Ship. wt. 2 Ibs
$2.45

ITEM NO. 87
-l'!. ¥ "'."\-_‘

1

A SAVING AT

LITTLE GIANT MAGNET

Lightweight 4 cz. ALNICO per-
moanent magnet. 134" x 114~ Lifts
more thon 20 TIMES ITS OWN
WEIGHT! Ideal for hobbyists, ex
perimenters. Shipping weight 3%
Ibs

1ITEM NO. t59

BIG VALUE AT 51-50
POWERFUL ALL PURPOSE MOTOR

Sturdy shoded pole A C. induc.
tion motcr. IS watts. 3000 rpm
3"x27°x1%"; 4 mounting studs;
" shoft, 3/16” diometer; |10-
120 volts. 50-60 cycles. AC.
only. When geared down, this
umit can operate an 8" turn.
toble with o 200 |b. deod
weight. Use it for fans, dis.
ploys, timers and many other
practical purposes. Ship. wt

2 Ibs
$2.45

{TEM NO. 147
UNUSUAL BUY

WATTHOUR METER

Leading mokes — com-
pletely overhouled
ready for service 100
110 volts, 40 cvcles. 2
wire AC. § amp
Heovy metal case 8:/;"
x 6%" x 5", Easy 1o in 4
. Shipping weight
bs
ITEM NO. 33

NOW ONLY 14-50
WESTERN ELECTRICBREAST MIKE

Lightweight | Ib. carbon micro
s 7hone. Aircraoft type Breastplote
-i_)noun?lng adjustable 2-way
swival. Eosuly fastened straps For
home broadcasts, communica
tions etc. Complete with & foot
cord, hard rybber plug. Shera-
dized plate, non-rusting finish

Ship. wt. 2 Ibs
ITEM NO. !'1.10
TELEPHONE TRANSMITTERS

. 152
NEW LOW PRICE
Genuine tronsmitters

mode by Kellogg

Western Etectric

Stromberg Corlson
Work on two dry ceiis

For P A systems. in |
terComs, other praoc 1

tical uses. Shipping %
1TEM 160

waight | Ib
REAL VALUE 52'45
250 POWER TELESCOPE LENS KIT

Moke your own high powerad & ft. telescope!
Kit contains 3" diam., 75" focal langth, ground
and polisheg objecnve

P » lens ond necessary aye
- A preces. Magnities $0x to
E a ,‘- 250x.  Full  instructions

) Ship. wt. | Ib

Vo'shve'sr 92,95

T
1 HUDSON SPECIALTIES CO.
1 40 West Brocdway. Dept. RE-11-50
i New York 7,
' um eNcluning full I‘emlunnco for lile:ns circled below.
’ \Inpnlng charges Included.
]
N a t IR aonog
VAT mlm BT "omoeR "4 do.
' €.0.0. OROERS ACCEPIED ONLY WITH 2090 OEFOSIT
I INCLUOE SHIPPING CHARGES.
L}
1
'
|
[}
[}
[}
[}
]

t

t

[}

]

]

Ship balance C.0.D. :
1

]

Clrcle ltema wanted b
]

]

LY 159 147 33 182 180 123
NaM@. it suiunveter.tiasseassuatatranassers.ons ]
Please Print Clearly '
AdArEBE . oviiaiaraariansrannan Ceraaaraaiaaaa t
t
LN 1 L L LR e Zone State. .. ... [}
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PUSH-PULL FEEDBACK

2 I have several high-quality output
transformers which have tertiary feed-
back windings. Pleuse show how these
windings are wsed to apply feedback to
rarions  tynes  of eircvits.—E.N.H.,
Drooliyn, N. Y.

A. Figs. 1 and 2 show how feedback
can be applied around a transformer-
coupled power amplifier. T1 may be an
input, driver, or interstage trans-
former; T2 is a push-pull output trans-

PWR AMPL

25-100

N7YAC

Fig. 1—Filament tube feedback circuit.

former with a tertiary feedback wind-
ing; and T3 is a filament transformer
having a separate heater winding for
each directly heated power-amplifier
tube.

Fig. 1 is used with directly heated
(filament-type) tubes. Tl may be re-
p.aced by conventiona' resistance-
capacitance coupling if the power am-
plifier is operating clars A and the
speech-amplifier tubes deliver sufficient
voltage. Low-re istance potenticmeters
are connected across each filament
winding and to the outside leads of the
feedback winding. These are adjusted
for minimum hum. The cathode biasing
resistor R and its bypass capacitor C
are cohnected between groand and the
centertap on the tertiary.

If you use a driver transformer hav-
ing a split seconlary, connect the feed-
back loop as shown in Fig. 2. In this

-

e
A I |

—_—_—
|
- -
WSS

=B+
(-

8=

B+ - |__

Fig. 2—Feedback applied to the grids.

type of circuit, a single heater winding
can be used for both directly heated
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PHOTOFACT BOOKS

Photofoct Telavision Course. Covers TV principles, oper.
otion ond proctice, 216 poges; profusely illustroted; B2
x1 1% Order TW-1 L iuiuiiivvaiiinssssssseOnly $3.00
L]
Television Antennas. New 2nd edition. Describes oll
TV ontenno types; tells how to select, instoll, solve troubles.
Soves time; helps you eorn more. 200 poges; illustroted.
Order TAG-V oooiivunnn 05000 Only $2.00

Television Tube Location Guide. Accurote diogroms
show position ond function of all tubes in hundreds of TV
sets; helps you diognose trouble without removing chossis.
200 poges; pocket.size. Order TGL1..... ... Only $1.50

1949-195D Record Changer Manual. Vol. 3. Covers
44 models mode in 1949, including multi-speed chongers
and wire and tope recorders. Original doto bosed on octuol
analysis of equipment. 286 pages; Y2 x 11%; poper-
bound, Order CM-3, ... ... e v vrvesess0..0nly $3.00

194 8-1949 Changer Monual. Vol. 2. Covers 45 models
mode in 1948-49. Deluxe bound. Order CM.2. Only $6.75

1947-1948 Changer Manual. Vol, 1, Covers 40 posi-
wor mode!s up 10 1948. Order CM-V ........ Only $4.95

Recording & Repr of § d. A complete ou.
thoritotive treotment of all phoses of recording and amplifi-
cotion. 6 x 9¥. Order RR-1..........00000..Only $5.00

Post-War Audio Amplifiers.

Vol. 2. A complete onalysis
of 104 well-known oudio amplifiers ond 12 well-known
tuners mode in §949.50. 348 poges, 812 x 117, Order
[ Y S 45650000005000000R0808 880066 vrseeerOnly $3.95

Post-War Audio Amplifiers. Vol. 1. Covers 102 ampli-
fiers and FM tuners mode through 1948, 352 poges. Order
ARV . iiietiiannnrrsnrnrirosanasssansOnly $3.95
Auto Radio Manual. Complete service dota on more thon
100 post-wor outo radio models. Covers over 24 mfgrs.
350 poges, 82 x 11”, Order AR-1 . «..Only $4.95

C ications Recei M I. Compl onalysis

of 50 populor communications models. 246 poges, B2 x
117, Order CR-Juviiiiannnrinananes v.o0 . Only $3.00

Radio Recei Tube Pl Guide. Accurote dio-
groms show where lo reploce eoch tube in 5500 radio
models, covering 1938-1947 receivers. 192 pages, pocker-
size. Order TPV, ............ 00BBG 600 Only $1.25

Dial Cord Stringing Guide. Vol. 2. Covers rectivers made
from 1947 through 1949, Shows you the one right woy to
string o diol cord in thousands of models. Pocket-cize. Order
DC-2......0.0u0 G000oG0o00aaa0aa 0006000 Only $1.00

Dial Cord Guide, Vol. 1. Covers sets produced 1938
through 1946, Order DCelen ' nveeene. ... Only $1.00

HOWARD W. SAMS & CO., INC.

: Order from your Ports Jobber Today, or write direct :
1 e HOWARD W. 5SAMS & CO.,INC., 2201 E. 46th 5¢t., 1
1 Indionepolis 5, Ind. 1
1 My [check) [money order) for $.........enclosed, 1
1 Send the following books: ]
1 O Ocms grel DAk ODC2 |
1 O1AG1 OCm-2 Oaa2 OCr1 ODC-1
1 OG- Oowm-y OAAT OTP1 1
1 1
: Nome..ooorvrannns cerreerrane teseesssissene :
[} 1
b Addressee..veeeerninnonnnanees [ |
] ]
] ]
g Cityoeeeeniiiinee. Zone...... Stote. .ooian.s '
e |
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(8 cw) Miss Robero Quinlan, beautiful and talented singing star of the Mohuwk Showrcom,

RADIO AND
TELEVISION
TUBES

Raytheons are Right. .. for Sound and

Sight because they are designed by the
plone«rs and lecders in the field of radar and elactronics — by
enginsers wha never sacrifice quality of consteuction and

perfamnance for price.

Ouestion Box

feedback desired, the characteristics of
the driver tubes, and the amount of
feedback voltage supplied by the wind-
ing.

If the driver tubes have a common
catholde or a common cathode resistor,
feedback can be applied to the driver
grids. The centertap of the tertiary
should be grounded and capacitors of
approximately .01 uf inserted between
the series resistors and the outside
leads to the tertiary. If feedback is to
be applied to the power amplifier alone,
connect the ends of the feedback loops
directly to the power amplifier grids.
Series capacitors should be inserted and
the centertap grounded as when apply-
ing feedback to the grids of the driver
tubes.

In some cases it may be desirable to
add feedback from a push-pull output
to the single-ended input of an ampli-
fier having three stages. To do this,
ground one side of the feedback wind-
ing and connect the other side either
to the grid circuit or the cathode cir-
cuit of the input stage through a suit-
able resistor. The size of the resistor
depends on the amount of feedback de-
sired.

Usually it is not advisable to carry
the feedback around more than three
stages because instability is likely to
result at either the high or the low end
of the amplifier response. In general,
negative feedback adds to the stability
of the circuit, but the coupling circuits
of several stages may add enough
phase shift that the feedback becomes
positive at either the high or the low
frequencies,

Reverse the connections to the feed-
back winding in all these circuits if the
amplifier breaks into osciilation.

Wherr you Replace with Raytheons you glve your customers

finer ~isual and audio reception, o clearer picture, purer tone,

and langer, more dependable performance. When you

Replace with Roytheons you give yourself satisfied custamers, ", d

TVl PROBLEM

My TV receiver is a G-E model 810.

Ask your Raytheon Distributor about Roytheon Quality Tubes When it is tuned to channel 7, I have

ond ebout Raoytheon’s Investment In Your Future

the exclusive,

business building RAYTHEON SONDED ELECTRONIC TECHRNICIAN PROGRAM.

HOT DFF THE PRESS!I The Roytheon TV Picture

Tube Chart
el <h

You've deen Walling forl Contoim al physicol and sl

ties = Including banng diagrams — of all RMA aanounced TV Picture Tubes regardless
of manu otturer. Compiled a3 @ 1ervice 1o the feld by RAYTHEON, this new chort
it desigred for woll or banch service baok yse, FREE| Write for your topy, today,
BAYTHESN MANUFACTURING COMPANY, Receiving Tube Divisian, Depastment F

85 Chopel Strarl, Newion 58, Masnochuietts.

tubes. The centertap of the filament
winding c¢an be grounded and fixed bias
applied through the centertap on the
feedback winding.

Cathode-type tubes can also be used
in the cireuit in Fig. 2. The circuit is
shown for fixed bias. Cathode bias can
be used by grounding the cathodes
through a biasing resistor and ground-
ing the centertap on the tertiary.

Use the circuit in Fig. 3 if the feed-
back is to be applied around two push-
pull stages. Resistance-capacitance cou-
pling is shown but transformer cou-
pling can be used. Feedback voltage is
applied to the cathodes of the drivers
through resistors R. The value of these
resistors depends on the amount of

RAYTHEON
MANUFACTURING. €D.

#eceiving Tube Division
Newran, Mass, Chicaga. L, Atlanto, Jou
Lo+ Angeles. Coill
#RADIC AND TELEVISION RECEIVING TP EES
CATHODE RAY TUBES, SPECIAL PURPOSE TU I3,
SUBMINIATURE TULES. mICROWAVE TabES

‘T"A
p-p *

:Lj Ty
9

Fig. 3—Feedback applied to two stages.

AALAAA.
VY
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severe interference from channel 11 in
the form of dark wavy lines which
completely wipe out the picture. Re-
ception on channe! 7 s perfect when
channel 11 is off the air. What cause:
this and how can it be cured? F. R.,
Pawtucket, R.I.

A. Most likely one or more of your
neighbors has a Motorola receiver
using a TS-14, -18, -23, or -52 chassis.
These sets have the local oscillator
below the carrier frequency on chan-
nels 7 through 13. The oscillator is
tuned to 176.15 mec for reception on
channe] 11. It radiates a signal which
falls on channel 7 (174 to 180 mc) and
produces interference which varies
from a slight herringbone to a complete
picture blankout.

If you are able to locate the offend-
ing set or sets, the owner or owners
should be advised to return the set to
the distributor or Motorola service
technician. The tuner will be modified
to prevent this trouble at no cost to the
set owner.

When these Motorola receivers ar»
tuned to channels 13 or 12, they radi-
ate signals which can cause interfer-
ence on channels 9 and 8, respectively.

RADIO-ELECTRONICS for
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~ Question Box

SELENIUM RECTIFIER CIRCUIT
? T would like to use a selenium rec-
tifier in place of the 117Z3 in the cir-
cutt of the portable three-way receiver
i Fig. 15-2 in the RCA Receiving Tube
Manual RC-15. Please show how this is
done.—K. M., Bronx, N.Y.

A. The circuit is shown. It may be
necessary to increase the value of R21

90V
c f,ﬂv 70 RCVR
SEL RECT NE ~g=Y
a1 i00pn tasow VNE L[ ASSC
-;r»Tavw —o M| |o 3
2w + R20 OFF +
RZI - N R, Sov
ol | o——0 Mo

HIVAC €331 23k/70W S
Al
O—l rO Q

"‘| 20[isov >
r——o o

1
RSNl
so the voltage applied to the filament
string does not exceed 9 volts under
load. We suggest using a 2,500-chm,
10-watt resistor with slider in this posi-

tion. Codes on the components corre-
spond to those in the original circuit.

T |
—

CURING DYNAMOTOR WHINE
2 I am using a surplus 6-volt dyna-
maotor to supply 300 volts d.c. to a small
veceiver. When I use a common battery
for the dynamotor and the heaters, I
hear nothing but a wvery annoying
whine. I do not have this trouble when
I use separate batteries. What causes
this condition? I've tried connecting a
10-henry choke and 10-uf filter capaci-
tor to the positive and negative sides
of the high-voltage line. Nothing helps.
What is wrong and how can I eliminate
the trouble?—L. V. L., Marsetlles, 1.
A. Most likely the dynamotor whine
is entering the receiver circuits through
the heater leads. The first step is to re-

[ g = -
* 0003 ICA RFC ] +
——ytp— . —
TO BATTERY ! o T0 OYNAMOTOR
-

g ¥ SHiELD
L

v
TO HEATERS

duce the hash as much as possible by
cleaning the brushes and commutator.
Construct a small r.f. filter as shown
in the diagram and install it close to
the dynamotor. The r.f. chokes may be
20 turns of No. 12 insulated wire
close-wound on a %-inch form. The
filter should be installed in a small
metal box or shield ean. Try connecting
it to a good ground. Use heavy leads
in the 6-volt circuit to minimize voltage
drop.

The copper of the commutator bars
wears faster than the mica which
separates them. If the copper is worn,
carefully eut down the mica so that it
does not stick up above the leve! of
the copper. This will help to reduce
noise.
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MORE VALUES

cONCORD-CHICAGO

GET THEM QUICK AND 5

SESSION SWITCH ALARM

C
Model W-31 timer me
wrn radioor electric applian ]
tically. Allcontrois easily ope b
rna" feature turns radio on in the
\llnfrns on any desired radio progra
set time. "'Sleep-SWw
with the radio playing and tur e
matically at 2 pre-set elasped
131
minutes. Size: 31
face. Includes moun
n‘:(l;ck Less case. For 10 v. 50-60 cyele A

33-254727-Shpg. wt. 31ibs. .-
33-254731-1\‘[01381-\\1-26 same as above ex

without ""Sleep switeh™.
ally. Shpg. wt. 3 lbs..

to

nlsm permits you
a ce on or off auto-
ateqd . "Wake-

m at a pre-
leep

h' lets you g0 @ $
e nsg radio off auto-

/ dia., 2 in. deep from
e ting ring and brac-

on automatlc-
Turns 4.95

FROM VAST STOCK AT

AVE MONEY

AMP FOR SOUND SYSTEM
OR FOR HOME MOVIES °

15-wattamplifier for sound projection or P. A
Systems withno conversfons. For sound p-rol-
jector use, receptacles are provided for photo-
eiectric cell and exciter lamp. Freq. range
40-10,000¢ps. Distortion less than 2. Treble
tone control andbass com pensated volhme con-
trol.  Input for high Impedance microphone
4,8, and 250 ohm speaker outlets. Power plug
has 3-connectors, canbe replaced with 2-con-
nector plug. For 110-125 v, 50-60 eye. A.C
Size: 12-1/2 x 7 x 51/4” high. Less tubes.

99-96407-Shpg. wt. 14 Ibs. 2 2.45

99-9551J-Tube kit for above has 3-6Ve
- + 6SN7,
635, 6J7 & 5Y3 rectifier. Wt. 2 |bs....6.75

99-70417-Hi-Fi 10" PM speak. Alnico V mag.
8 ohm volce ¢coll. wt. 6 Ibs, 3.95

99-1407-Photo elect. cell, type 921..._ .. 95¢
99-143J-Photo elect. cell type CE-25-C.95¢
99-1447-T5 Exciter lamp, 6V at lamp. . .. 30¢

or

90

C.

cept

]
]

Foruse in standard broadcast
recelvers for replacing vari-
able condenser and associated
coils witha single unit. Sim-
ultaneously slug tuned. Can
be individually adjusted for
tracking alignment. Complete
with antenna coll, oscillator
coil, and schematic diagrams
for building 5 tube superhet
receiver.

Size: 3-3/4 x 2-1/8 x 2-1/4"
Dial drum: 1-1/2" dia
99-3584]-Shpg. Wt. 2 lbs4 9C 99-225J. ..

FREE

high-tidelity

easy on you

78 RPM reco

BIG CATALOG
JAM PACKED WITH VALUES
Let it be your guide to
GREATER SAVINGS

YOUR COPY

Long-life, Sapphire-tipped,
edle was made exclusively
for Concord Radio by Walco.
Its "Floating Jewel" point is

10,000 plays.

PERMEABILITY FLOATING JEWEL GI 13 CHANNEL TV
TUNER PHONO NEEDLE FRONT END TUNER
1t D=y |
] '_‘&:J&'Z.“...:.‘.‘E.." g i

1A ) e i, . 2
t Y DR 1730 W
el

el - 7

U Ui S

Brand new General Instrument T V
tuners used inmany famous T V sets.
Completely wired and pre-aligned.
13 channel switchincorporating fixed
inductance and variable capacltance.
Converter output transformer is att-
ached for dlrect use with separate
sound and video 1. F.'s. Uses 3-6J6
tubes. 2 1/4" shaft length, and exc-
ellentbulld Infine{requency Control.

TR 4 lbs.5- 4 5

99-3565J-Shpg. Wt.

phonograph ne-

r records up o
For standard
rds. List $2.50

59

CONCORD RADIO

Mail Order Center and Showroom

901 W. Jackson Blvd., Chicago 7, Ill.
Branch Showroom: 265 Peachiree 5., Atlanta 3, Go.

EXPORT

For prompt service on or-
ders and inquiries send to
Concord, Chicago.

e = o = o o 1
r CONCORD RADIO CORP. Dept JL50 1
' go1 W. Jackson Blvd., Chicago T, lL. y

O Send FREE lalest Bargain Bulletin [}
: Name. .. [}
) Address.. :
=S Wansmamidemione., J
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MIX BUSINESS
WITH PLEASURE

FFER!
T-39/APQ-9 RADAR TRANSMITTER

ESSE'S SPEC!

This is the transmitter described in the
February *'CQ" for conversion for the 420-

- 450 M¢. Amateur band and Is now being sub-
RG- 8 EC;ZA&LAL ;SAﬂg%Eper 100 jected to approval by tixc F. C C. for the 465
RG-21/U 53 Ohm '5.95 per 100° Mc Citizen's band. The oscillator has excel-
RG- 7/U 90-105 Ohm 5.95 per 100 lent frequency stabifity. Two-way communi-
cations for distances of 22 miles have been
reported.
|

1f conversion is not desired, the transmitter
contains many excellent parts for the VMF
experimenter such as a cavity osciflator usirg
2—RCA, 8012 tubes rated at full cutput to
500 Mc. Tubes are forced air cooled by 24 V.
DC motor which is easily converted for 110
V., AC operation. Other valuable parts such
as switches, potentiometers, gears, revolu-

BC-242 RECEIVER

Covers 1,500 to 18,000 Kc. Crystal
filter. 110 V. 60 cycle operated. Com-
plete with 9 tubes with 2 RF stages,
mounting rack.

PRICE, NEW $125.00 tion counter, etc., make this an offer not to
be repeated.
USED . 80.00 18012 tubes only, incl.)
RADIO KNOB v T
ASSORTMENT o°*;+°
£
Za[knob;.l 0@ <
ALL W, ST. e
Consists of following PPS1/APQ-9 POWER UNIT $1.50 Ea.
knobs, all for %4 stand-
AIRCRAFT ard radio shafts. All are set Used for operation of above unit. Con-
GYRO g (o y SGPe A Z tains 2—4 Mtd. 1000 V. cond., 2—1 MHd.
HORIZON, s_ssh‘k Pointer knobs 134~ in dia, 1500 v. cond. Transtormers, power resis-
$4.50 5—Gray Plain knobs 134" in dia. tors, etc. A useful item for parts or in con-
’ S Gray Pointer knobs 1 3/167 in dia. version of above unit for amateur use. Unit
Mere is an expen- §_—Black Plain knobs 17 in dia. complete except tubes.
sive instrument used S5—Black Pointer knobs with
on aircraft, at a the word audio 1V~ in dia.
fraction of its value.

These  instruments Kit of 25

just as removed from
aircraft

PRICE

$4.50

110 V. VENTILATING FAN....$14.95

Ideal for kitchen ventilators, etc. En-
closed explosion-proof motor. Built for
rugged. trouble-free requirements. Specifi-
cations: Maximum dimensions 1247 dia. x
T3. tnput voltage 80-110 V. AC. Fre-
quency 5S0-60 cycle single phase. Rmp. 1550
at 110 V. AC. Finish, 1 coat Navy gray
g‘yptai ever 1 coat of zinc chromate primer.

ew.

PRICE

BC-312 RADIO RECE(VER

1,500 to 18,000 Kc. operation. 110
V. operation.

PRICE, USED

115 V. 60-CYCLE SELSYN
INDICATOR UNIT

Type XV Selsyn contained in this unit, mak-
ing an ideal beam position indicator. Mount into
your control console by cutting 614 square hole
and fastening by 4 corner screws through holes
in panel. Scale is calibrated 0-360 degrees. By
use § another Selsyn on the beam and a suit-
able relay connected to your beam motor, you
have but to set the position desired on the cali-
bration and the beam will stop when reaching

$80.00

the correct set position. Unit has self-contained
6.3 V. transformer for illumination of scale at
desired brightness by rheostat adjustment pro-
yided on front pancl. Size 634x634x834".

PRICE, While Small Stock Lasts

wwWw americanradiohistorv com

PNEUMATIC DRILL. .$8.95
Model D No. 301. Manufactured by
Chicago Pneumatic Tool Co. Good used

condition.
PRICE

. $8'9§

RADIO.ELECTRONICS for
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We are especially interested in 2 TERMS :
any factories, dealers or other out- 8 Cosh with order for qu':ck s:ip- e RADIO CO.
lets, giving us a list of surplus elec- ¢ ment or 1/3 cash with order, g
tronic equipment that is for sale 8 balance C.O.D. . pAELA T
in large quantities, so that we may e :‘Z :'dG; "::" ‘2-090;’“?:' . Indianapolis, Ind.

H H L] ve 7o ese spec| rice

submit our bid. ® Concestions peciel P .

OUTPUT TRAMNSFORMER. ... . ... ... 39 BLUE HEC FAMOUS MAKE AC MOTOR STARTING CAPACITORS
eq:?:allezn'?g? ﬂ,"ﬂ,"'"‘ to B+ single ended 785 or SEC. 1} Here's a chance to stoek practically a full line of motor starting ca-
Sec. 200 Ohm headset at 50 Milliwatts level. RED BLK-YEL pacif:rs :_f very little money. Stock is clean and fresh, guaranteed quality
. ions: " " - merchandise.
3'.'::::"::;’,:8:."‘.3 ;;,‘,{":r‘ni::/w"‘ Applicaﬁun‘:’ These np:cit:rs are for use in s:arfing AC dupulfor
H Vs re Ly 3 type motors and replacement wherever motor capacitors are used,
'i":\leuae lead lengths 312" to 913+ stripped and g e vEL ROUND TYPE:
_ Catalog No. M#d Volts AC Size (Dia, x L)
_ MSUI21 26 110 134x234~
BLK. MSvI122 32 1o Vigx23,~

. 9G1006 — BRAND NEW
SCHEMATIC

VIBRATOR POWER TRANSFORMER
Manufactured for Harvoy-Wells for use in alrcraft
transmitters. These are brand new quality merchandise,
Dimensions 2557x2157x2 3/16”. Secondary consists of
3320 turns No. 34 wire center tapped. Primary 6 V
consists of 54 turns No. 16 or larger center tapped. Pri.
12 V. consists of 126 turns No. 20 or larger center
tapper. Core 17 stack with electrostatic shield between
windings. Will deliver 300 V. 65 Ma. with 4.6 Amp.
at 6 V. input, or 1.8 Amp. at 12 V., input.
C-8075—2 6 V.. .. ...85¢ ea.
..49¢ ea.

E-8075—1 12 V... .

RED
RED-TR,

YELLOW
YEL. TRACER

MODULATION AND QUTPUT
TRANSFORMER ... ... 30¢

Transcaiver transformer nrlgln;iiy manutactured for
Harvey-Wells aircraft transceivers.
NJ'": Pri. 10,000 Ohms P-P, push-pull 7C5's or equiv.
a.

Freq. 300-3000 CPS.
Sec. 1—6000 Ohm 50 Ma. DC modulation wind.
Sec. 2—200 Ohm .5 Watt level tapped at 3.2 Ohm 3
Watt level. Used in 3 modes of operation:
1. Pri. 2—7C5's Sec. 1 6000 Ohm lead Sec. 2 open.
2. Pri. 2—T7C5’s Sec. 1 open Sec. 2 3.2 Ohm load.

GRN.
BLK.

3. Pri. 2—7C5"s Sec. 1 open Sec. 2 200 Ohm load.
Transformer vacuum impregnated with varnish.
Dimensions: 2 13/16"x153"x13;,

Wire leads approx. 4-6/' long.
9D1003 — BRAND NEW

PRI. “ SEC.
RED

BLUE

TERMS: rl‘ b
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RYSTAL HOLDER BODIES
r
These orystal holder bedies idesl for 300
Ohm televisian plugs aroend your shop. Just

solder 300 Ohm lead o pin terminals.
h BRAMD MEW.................... 25 tor THe

NOVEMBER,

1950

RECTANGULAR TYPE:
Size
W.x L. x H.)

Catalog No. Mfd. V. AC
PEC-181 RECTIFIER — Mssggzo a; ”8 % x;}/ xg:g
M 21 5 x x J
T N o A 1 DA
The PEC-181 rectifier is a tube M ax8lax ;"
rectifier desi;nec'f for float charg- M3F229 124 110 1%axdlaxdin
ing a lead-acid battery of 57 cells MS5G2 145 110 2 "31/ “3‘ .
or may be used to supply current M3G231 161 110 2' ﬂ'lfﬂl
without connection to a battery, M3F232 161 110 1 /2“4'4"4"':
Conversion of AC supply line cur. MS5G250 26 220 2 x31hx3Vye
rent to ditect current is accom- MSG251 32 220 2 '3'2"3' "
plished by means of two CE-306 MSF252 32 220  1%x4laxdVa~
.grid controlled gas rectifiers, A MSG253 43 220 233y
constant voltage section is em- o
ploy:d 07' main'lain un;fovm fgla- E\ P
ment voltage to rectifier tubes. iy
is controlled by o 2

Output voltaic
means of 2 6F6G Amp. tube and
a2 313C voltage regulator tube.
The output current is limited to
a selected max. value (7.5 Amps)
by means of a small gas filled
thyratron tube, type 20;0.

A time delay relay provides a
period of 14 minutes before ap-
plication of plate voltage to the
CE-306 tubes. Input to rectifier:
105-125 V. or 210-250 V. 50-60

cycle AC. Output: 110 to 135

. 0-7 Amps.

Unit measures 3215 hish x
20!?" wide x 1414~  deep.
Weight approx. 265 Ibs. un-
packed.

. Provision for connections by
rigid or flexible conduit.

Unit brand new, moisture-
proof packed. Shipped complete
with tubes and all spares.

PRICE .............$89.50

-k

T-24 MICROPHONE __.............$1.75

Carbon, for use with BC-222 and BC-322
Walkie-Talkies. Comes moisture-proofed

packed.
PRICE

$1.75

RECEIVER TUNING

;
=

HEAD CRV-23253 7T5¢

Used with CRV-46151
Receiver for vemier tuning.
Has beveled dial with hair-
line cursor. Bands are 200-
560, 560-1600, 1600-4450,
4450-9050 Kes. Each band
spread over about 280 de-
grees of dial edge. Has pro-
vision for flexible tuning
shaft or can be adapted tor
direct drive on any tuning
shaft. Black erackle finish.
Size 5''x3”x2" gverall.

FRICE, Brand Mew. 75¢

BC-348 POWER SUPPLY ... $9.95

To convert the BC-348 receiver for
110 V. AC operation. Constructed espe-
cially for E. R. C. by a leading trans-
former company. Filament supply 24 V.
Rectifier tube used: 6X5 (not included).

PRICE ...

6 V. DYNAMOTOR $6.75
Manufactured by Electrical Apparatus
Corp., Chicago, for police radio. These units
ideal for your mobile operation. Output is
200 Volts at .050 Amos. Input & Volts 4.5
Amps. Has filter self-contained in base.
Wgt. 13 Ibs. Size over all 8 x7 x4y,

PRICE

www americanradiohistorv com
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DPPORTUNlTlES
EVERYWHERE
There are more elect

motors than any other type
of appliance. Almost every

ONEY-

sack GUARANTEE!

Dept. RE-110. Murray Hill Books,
232 Modison Ave., New Yorl( '|6,

10-DAY "

1413

inc.,
N. Y.

5—in
home has from 6 10 2 Enclosed find $ or ooks checked: or O send C.0.D. for

washers. cleaners, this amount plus postage. If lmoks are nm satlsfactory rm .my reasoNn.
clochs, s it is understood | may return themt lo 10 duys and you Tuarantee 10
refrigerators. oll burners. 1 that pur¢hase price. (Note: Cash only outside U.S. A _same

etc. and there are
mitiions more In office and
factories. Be the well-paid

enpert who tan keep them

wnrklnﬂ'

O PRACTICAL TI:LEVISION SERVICING. $4.00
$4.50 ou'slde U.§, I
) MODERN OQCllls.LOS‘COdPESU AND THEIR USES. $8.00
outs|
ELECTRIC MOTOR RFPAIK. s's 00 I
($3,30 ouiside U.S.A) |

| i
I 10-day syewrn privilege

Name .. . chs
Address. .. . - -

City, Zone. State. .
T ——— —— — — AN N T S S— ——
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Miscellany

RADAR TRACKING CIRCUIT

A target is automatically tracked by
this radar which continuously indieates
range. It keeps an antenna or search-
lights and anti-aircraft guns constantly
on-target. The system was recently dis-
closed in patent 2,508,384, issued to
Milton H. Gross of Berkeley, Calif. This
particular radar was known during the
last war and it still is basically impor-
tant although many improvements have
since been made. Most of these are, of

| course, classified as secret.

The automatic tracking equipment is
shown in the upper part of the figure.
An af. oscillator feeds the keyer which

| pulses the transmitter. The T-R box is

T

e g - B
PHASE LY
77| suFTER ) :L\\ —l

EFF[REM\AL R( lTAN[ SERVD M“TOR SVSTEM1

| S - p

Diagram of the radar syvstem. The sive
or position of the pips on the scope
screens controls the two serve systems.

the usual type to protect a receiver B
during transmission. Radar pulses ra-
diate from antenna R.

The af. oscillator also controls a
sweep generator and a square-wave
generator. The first produces a linear
horizontal sweep on the scope screen.
The square wave alternately adds and
subtracts from the sweep voltage. This
displaces alternate sweeps. One sweep
starts at the left of the screen, the next
starts nearer to the center, and so on.
The square wave also synchronizes the
sweeps with a lobe switch. The anten-
nas L move as a single unit, but they
have individual lobe patterns as shown
by dotted lines. During one sweep one
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of the antennas feeds receiver A. Dur-
ing the next sweep (which is displaced
from the previous one) the other an-
tenna feeds the receiver.

Because of the antenna switching,
two pips are visible for each target.
The pips have equal amplitude only
when the target is located along line T.
One of the pips will be larger (as
shown here) when the target is not on
T. In that case one antenna will pick up
more echo signal than the other.

Two square metal plates are fixed to
the outer surface of the oscilloscope as
shown in the figure. Together with the
glass envelope and the internal fluores-
cent coating, these plates form capaci-
tors. Each capacitor is charged by the
electron stream. Discharge takes place
through the center-grounded resistor.
If the pips are of unequal amplitude, a
greater discharge takes place through
the corresponding portion of the resistor.

The resistor voltage drops are ampli-
fied by a push-pull stage. This stage
has no output when L is on target. In
that event the pips have equal ampli-
tude and the square capacitors are
equally charged. When the antenna is
off-target, the amplifier feeds a servo
mechanism which corrects it. The servo
system includes an amplidyne A and
motor M, which are stationary until
the target moves off line T. Then the
antennas are moved to track correctly.

For continuous ranging the echo is
picked up by R and fed to receiver B.
The pulses are applied to an oscillo-
scope similar to the one described pre-
viously. A differential amplifier and
servo system are also used. This is
shown as a simple box since the setup
is similar to the equipment aiready de-
scribed (see lower portion of figuve).

There is no alternate displacement of
the scope sweep here, so only a single
pip is visible for each target. At any
instant its position depends upon the
target distance. It can also be displaced
by varying the phase shifter between
the a.f. oscillator and the sweep genera-
tor. As a target approaches the radar
station the pip tends to move to the left
because the echo arrives earlier during
each sweep. If the shifter is varied to
increase its phase, the pip may be re-
stored to its original position.

Normally the pip is adjusted to ap-
pear midway between the square capac-
itors. In this position neither capacitor
is charged. The servo system must be at
rest because the differential amplifier
has no output. If the target distance
varies, however, the pip is displaced.
The servo is then set in motion to con-
trol the phase shifter. The phase is
varied until the pip is again brought to
the center of the screen and the servo
comes to rest. For continuous ranging
the phase shiftcr is calibrated in terms
of target distance.

The servo motor systems are used to
control not only the antenna, but also
a searchlight or anti-aireraft gun. In
the case of the gun, the system must
not only track correctly, but also keep
the range adjustments of the gun set
properly. Many modern radar systems
do this as well as correct for speed
of target, windage, and other factors.
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HUGO GERNSBACK
Founder

Modern Elestries. ..
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Telovislem News ........... ...
Wireless Association of Ameriea

Some of the larger fibraries still nave eoDied of ELEC-

TRICAL EXPERIMENTER on fie ler intorestod readers.

ELECTRICAL EXPERIMENTER
NOVEMBER, 1916

Wireless and Aeroplanes Aid Euro-
pean “Gun Spotters”

When Amateur Wireless Was Young,

by H. de Scott

A 10 K. W. Poulsen Arc Radio Station

Court Declares Audion an Infringe-
ment on Fleming Valve

New Hy-Tone Radio Testing Buzzer

A New Magnetic Amplitier for Wire-
less Purposes

Construction of a Reinforced Wood
Mast, by H. W. Offins

Experiments with a Radioson Detector,
by Frank M. Kuss

Long Sparks and Quenching Tubes,

Radiation Current in Radio Antennae,
by C. L. Whitney

A “Secret” Code Chart, by Raymond
S. Sutcliffe

Simple Detector Shunt, by Warner N.
Crosby

A Wireless “Hound” That Dogs Your

Foot-Steps, by F. A. Steinbrook

EVERY
RADIOMAN

Can Use These

SERVICE HINTS!

of ~*How to Slm-
'71 1o irs’’ s

the experience of experts.
Partial list of contenta: How
to Localize Trouble; How to
Service Amplifiers: How to
Test for Distortion; How to
Test Audio Circults; How tn
Test Speakers: How to Find
Faults in Oscillatora: How
to Test Radio Parts—an ‘s
all yours—FREE! No oblle
zation,

SEND COUPON OR PENNY
POSTCARD FOR YOUR
FREE COPY TODAY!

s e S ——— — — — — — — — S— o

FEILER ENGINEERING CO., D-:t. 11RCS

1601 S. Fedoral $t., Chicago 18, lllinois

I Plesse RUSH my FREE copy of ‘*How to Simplity
Radic Repairs.’*

|Nnm. e8sesesesennense seesesecses vesasesceses
l AQAresS +oesststotsstssctessosoassssann

L ClUy. . coconans ses0ssee Zone... State.........

When writing to adver-
tisers please mention
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TELEVISION-
RADIO

ON REAL
TELEVISION SETS
RADIO RECEIVERS
F.M. RECEIVERS

w THE GREAT COYN E

SHOPS OF

Big opportunities are waiting for men who know
the practical and technical end of Television and
Radio. That's what you get at COYNE—besides
practical Shop Training in F.M.. Electronics and
other branches of this giant field. Remember, Tele-
vision is the fastest growing opportunity field
today, and Radio is one of the biggest.

NOT “HOME STUDY” COURSES

All Coyne Trainingisgiven inour mamouth Chicago
training shops. We do not teach by mail. You train
on actual equipment. under friendly instructors.
Previous experience unnecessary. Hundreds of firms
eniploy Coyne trained men.

OLDEST, LARGEST, BEST EQUIPPED
SCHOOL OF ITS KIND IN AMERICA

Come to the Great Shops of Coyne in Chicago,
Established 1899 —now in our 5ist Year. Fully
approved for G.l. training. Finance plan for non-
veterans.

MAIL COuPoN FOR FREE BOOK

Send today 1!01; big new book

cked with large pictures
?:ken in Coyne Shops. No
obtigation, No salesman
will cali, Get the facts now!

COYNE ==
ELECTRICAL & TELE-
VISION-RADIO SCHOOL

. Paulina $1., Dept. 30-3H,
800 8 Ancaro 12, linois

B. W. COOKE, Pres,
COYME Elecirical, & Television-Hadin Schand,
£ai) 5. Punlina Street, Dept.88-8H  Chilcage 15, LI
2] FHEE BOOK and full detslls nn Telew
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ﬂemd your

STRAIGHT LINE
TO NEW

CONTINUING
PROFITS

camplete set

5397

with 50’ cabte

“2liadlch

Electronic 2-Way Communicator

CALLMASTER is your straight line be-
cause its's priced right for the ripe,
moderate-price communicator market
. . . because it's built right for you . ..
NO "surplus” parts in Callmaster!

SERYICING DEALERS end SERVICE-
MEN everywhere . . . are selling Call-
master now .. . by demonstrating Call-
master on outside service calls. A quick,
easy, 2l minute demonstration that
pays off in quick, easy . . . and GEN-
EROUS . . . profits!

* IN HOMES

especially where there are chil-
dren. With Callmaster parents
can keep canstant check on baby
while busy with other tasks . . . or
viewing television!

e IN OFFICES

doctors, dentists, business . . . and
cafes, clubs, stores, garages . . .
anywhere that dependable, eco-
nomical inter-communication is a
must. Because Callmaster pro-
vides every feature usually found
only in more expensive equipment.

Callmaster available in single sets
(illus.)]—Multi  Sub-station systems with
selective Master — de luxe All-Master
systems.

FIND OUT NOW . .. how you
and Callmaster together . . . con
make every service call a selling
call, Ask your Supplier about the
Callmaster “Profit Package'

or write, on your letterhead, *o

Gl Cmallch

Wu. M. SNITHE COMPANY

70 FERGUSOM AVE, BRODMALL, PA.
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USEFUL JEWELER'S TOOL

A small jeweler’s eyeglass, known as a
loupe, is useful for lo"aln:n.l.r broken ends
of a fine wire coil, examining a phono-
graph needle for wear, and many other
fine jobs. A four-power glass with a 2-
inch focal length is good, and its cost
is not high.—Jack Darr.

Patent infringent suit has been
started by the Standard Coil Products
Company of Illinois against the Auto-
matic Manufacturing Corporation of
Newark, N. J. Standard Coil claims
that the Automatic Manufacturing
Corporation has so carefully copied
Standard television tuner units that in
some cases TV set manufacturers have
returned units manufactured by Auto-
matic to the Standard Company.

Stop listening to
BISTORTED

- ASUSIC

The connoisseur of music
» listening wants to recog-
nize the clear brilliance
of symphonic sound and

._ BROOK
All Triode High Quality
AUDIO AMPLIFIER

Gives It To Him

(JNius Model 10C31-30 watts)
Also available  Model 12A43.10 watts
with
s Distorrion and intermodulation at a new low.
® Reduction of listening fatigue
e Brilliant, clear tone.
e Separate controls-stepped-for Bass and Treble.
o Extremely low volume without any loss of quality,
Write TODAY for FREE Technical Bullewn
and Detailed Pistortion Analysis
BROOK ELECTRONICS Inc.
Sales Agent
Dept.EK-0.34 De Hart Place, Elizabeth, N.J.
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o b5 THE L0335 OF NEW
MOLIED RIBBON

« 0.5 DB LO5S PER
100 FT. AT 200 M.C.

& POLYSTYRERE

TELEVIGN
ANATEUR
CIMMERCIAL
FRINGE AREAS
LONG RUNS
BEACH AREAS

E[!HSET C0., BURBANK, I]AlIF

FOR BETTER TOWERS

AT LOWER coOST!
Ask about AERO..

COST LESS

Becouse Aera Towers are aircroft-de-
signed, lower manufacturing costs offer
you o lower price. Lower weight and
lower shipping costs are passed on as
sovings to you.

 LAST LONGER

Coated INSIDE and OUT. DIP-COATED
process keeps Aero Towers Bright ond
new. Rust resistant. Will not brown.

 EASY TO CLIMB AND SERVICE

Strong eleciric aircraft welds at EACH
joint (not just one or twal prevents
sway. Provides sturdy, sofe, lodder.like
Cross members a

* QUICKER TO INSTALL

Aircroft precision tolerances assure oc
curote fit of camponents. Light and easy
to erect, Strong durability ossures cus
tamer sotisfaction

R —
H 'i I I

e

B ¥
L

L]
N

~ il

' AERO TOWER DIVISION

Knepper Aircraft Service

1018 Linden Street
allentown, Pa.
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Whether you require large quantities of relays for

production runs or single units for luboratory or
amateur work, Wells can moke immediate delivery

and save you a substontial part of the cost.

STOCK NO.
R-503
R-749
R-804
R-250
R-579
R-294
R-686
R-246
R-246A
R-611
R-283
R-614
R-262
R-245
R-527
R-544

R-255
R-669
R-660
R-651
R-295
R-230
R-813
R-275
R-716
R-620
R-629
R-778
R-720
R-500
R-816
R-811
R-524
R-838

R-839
R-840
R-841
R-842
R.843
R.844
R-845
R-831
R-837
R-835
R-836

R-566
R-710

VOLTAGE

12/32 vOC.
600 vDC.
550 VAC.
LIS VAC.
220 VAC.
21.5 vDC.
115 VAC.
115 VAC.
115 VAC.

24 VAC.
12 vDC.
18 24 vDC.

12 voc.

6 12vDC

12 24 vDC.

75 VAC,

6 v0C,

24 VDC,
12 vDC.

$ 8v0DC,
12 vDC.
12 vDC.
24 v0C.

6 12 vDC.
9.14 vDC.
8 vDC.

24 v0C.
12 vOC.
12 vOC.
48 vDC.

24 VAC

90 120 vOC.
100 125 vDC.
115 vDC.

115 vDC.

115 vOC.

115 vDC,

115 VOC

220 VAC.

1.5 29 VDC.
110 VAC.
24 V0C,
220 VAC.
115 VAC.

OHMAGE
100

200

10 10

10 15
925
1200
1200
1200
925
1200
1200
Intermit.

6.5

2800

CONTACTS
3A, 2C
Max. 28 Amps.
18/38 Amps.
Adj. Cir. Breaker .04-.16A
18
18
2C
18
1A
1A 30 Amps.
AC 10 Amps.
1A 15 Amps.
IC
4 In. Micalex Lever
In Series
I1C

1A

1B. 1A

“x" Stroke
Solenoid Valve
Annuncitar Drop
2A,1C

Wafer

1A.18. IC

2A 5 Amps.
2C. 1A

1C 10 Amps
1C 5 Amps.
2C. Ceramic
2C 6 Amps.
2C 6 Amps.
ic

2A

3A

2A

4A

3A

3A

3A,18

3A

1A 250A, 10J0A Surge
2A 30 Amps.

1A Oble. Brk. 10 Amps.
2A Ddle. Brk., 10 Amps,

(Coil only, Not a complete relay)

150-Ohms. Coil Onty

Write For New Wells Catalog

WELLS

SALES, INC.

NOVEMBER,

1950

MANUFACTURER & NUMBER

G.E. Ant. Keying 500W 2C6530-653AR1

Allen Bradley 810 Dashpot

Culter Hammer C-261173A34 Contactor

Westinghouse MN Overloaa
Adlake 60 Sec. Thermo Delay
Edison 50 Sec. Thermo Delay
Leach 11577-5 20 Sec. AD). Delay
Cramer 2 Min. Adj. Time Delay
Cramer 2 Min. Aoj. T:me Delay
Durakool BF-63

Onan Rev. Current 3H4512 R24
Rev. Currenl Cutout 3H2339A E1
W. U. Tel. Co. 41C Single Current

227668 For Scr-274N

G.E. Push Button Remote Relay
«CR2791-R-106C8

G.E. Pressure Switen 29278100-C2
Clare 400

Cannon Plunger Relay #13672

Guardian Ratchet Relay

Ratenet Relay From Ser-522
Guardan BK-10

BK-13

Guardian BK-16

Guardian BK-17A

Kurman BK-24

45A High Power

Str. Dunn. Latch & Reset
Guardian Latch & Reset

Sigma 4R

Edwards Alarm Bell

Allen Bradtey-Bulletin 702
Motor Control

Allen Bradley-Bulletin  200E
Motor Control

Allen Bradley-Bulletin <209 Size 1
Motor Control W Type “N'' Thermals
Allen Bradley-Bulletin 709 Size 2
Motor Control W Type “N°° Thermals
Allen Bradley Bulletin 709

Motor Contrel W Type "N’ Thermals
Allen Bradley-Bulletin 200
Motor Control

Allen Bradley-Bullehn - 202

Moter Control

Allen Bradtey-Bultetin , 704

Motor Control

Leach B-3

Leach 6104

Wheelock Signal, BI, 39

Wheelock Signal, A7, 37

Leach 6104

Guardian ! 38187

L

This list represents only a few types of Special Relays.
We also have huge stocks of Standard D.C. Telephone
Relays, Midget Relays, Contactors, Keying Relays,
Rotary and Slow Acting Types as well as many

others. Write or wire us about your requirements.

PRICE

$225
§.95
350
12.95
6.95
4.2%
4.95
8.95
8.95
4.25
1.00
150
375
95
.95

1.65
.95
.95
95

2.50

2.15

2.15

4.2%

2.75

1.4%

1.05

1.25

2.1

1.35

2.85

2.85

1.65
.95

4.50
4.50
9.50
25.00
.50
4.50
4.50
4.50
3.50
2.75
1.95
3.45

75
50

€aoch relay is new, individually boxed, and unconditionally guaranteed by Wells
World's Lorgest Display of Rodio and Electronic Components
9,000 Square Feet of Display All On One Floor

320 N. LA SALLE ST., DEPT. Y

www americanradiohistorv com
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Forcign News

OUTSTANDING - TV - VALUES
7 MCDEL # 300

= g Folied  dibole enmplete with
reficetor  and  high frequency
1 0 ]mauter. i)

m— alum. vonsiruction, Less
i mast. Shpg. wi. 7 lbe. Price: s4.95

MODEL #200-D

Stacked arrav. Conalsts of 2
complete conicals and connect-
in? bars. Verv pigid conatrucs
tion. Covers all 13 chanhels,
Mntahes 100 Dhmw or 72 Ohm,
Center impedance 150 Ohm,
Ideal for low awnal areas. An
outstanding buv. Shoz. wt,

BT Garia o S5
MODEL 200-8

Sinmle arrav. Same construces
tion aa above, Shpg, wt. 7

Corers 13 channels

=

-,
Price. leaa maat. .. .. =

—T_MODEL #6500

All-hand folded dipole antenna,
— = ‘ lrl?ll for rnmmv use Maximum
== on

Ra
caostrucllnn, Icu M--( Shue.

| ectfically fur frige area
;ﬁ'"k:f";num cunlulrurlhm Cut
1 wpeCife rhannels S5 o
4 Ths, Chaml.‘l ] $4.50; Chnn-
rel =0 $4.2%; Chanbel w11,
$4.00 ne Chnnnnl -1, $3.75.

T e antenaa. price’ 54,25
ANTENNA ACCESSORIES

CM-100 Chimney Moun
WwM-100 ll‘ \V“I_II Brache! l .................

WM. 1o II llnu het, . oun
. on s M -v Plulod
. * oD Alum Mast ... ...
5 ft. 1= on Aluny, Mas«t i
*1'a% B00.0hm stand.off fnsuiatars (L coax cabler—
53 00 per 131 $12.00 ner 300 20.00 1er 100
Bolt Asnmhlnn—mtnl for _most couplinge—

tor $1.50
Rest Quality 300-ohm tv.in lead—

ilv 72-ohm Coax Cablé=
High Quajilv -l Sena tbr nrir‘-;!

Falded Dipole Hi-Frequence Adapter:
Conical HE- Frﬂmenrv Adapters. .. ...
S-ratoht Dipo t«Frequency Adapters
TERMS: an -h-pm.«n F.0.B. Newark. New Sers
rey. 259, deposit with orders, balance €.0.D.
Minimum order $2.00. include ample postage.

EAST COAST ELECTRONICS

40 8t. Francis Street Newark S. New lersev

50 fur $S 00
Send for prices.

nv channel A,
wt, B Iba. Price.......... 20 54-95
MODEL # Y-100 rf‘* =
5 element Yuxi Hh-Galn heam de- - =

“Multi-
Cellular”
TWEETER

°

®

)

®

®

®

®

®

°

°

°

°

°

°

®

®

®

e SIX CELL, WIDE ANGLE

3 DISTRIBUTION: 100° x 50°
. Clean and officient to 15,000 cycles
®
®
°®
®
®
®
®
®
)
)
)
)
)
°
®
°

25 watts of pregram moterial above
1000 cycles

' Alnico-V-Plus’’ super
efficient magnetic cir-
cvit. Heavy die cost
sectoral hern, flush
movnting 634" wide,
3V2'* high, 8°' deep. A
new high in reolism—
smooth and ¢clean
musical brillionce.
Perfect arliculation
and Sibvlance in
voice reproduction.

Variable
High Pass
Filter

Model FN-1

WRITE FOR COMPLETE
DESCRIPTIVE CATALOGUE
ATLAS SOUND CORPORATION
1443 39th St Bkn. 18, N. Y,
[ EE RN NN NN NN NNNN]

WHEN WRITING TO
ADVERTISERS,
PLEASE MENTION
Rabp1o-ELECcTRONICS

ITALIAN RADIOS USE PERMEABILITY TUNING

Permeability tuning is used in many
of the newer Italian radio receivers.
One such receiver, a three-tube a.c.-
d.c. regenerative job covering the

broadcast band is shown in Fig. 1 and
Photo A.

PPhoto A—A typical Italian midget set.

The American equivalents of the
tubes in this diagram are 12BASG,
35B5, and 35W4. For the tuning coil,
a standard permeability-tuned coil
covering the broadcast band may be
used for L1-L3, The feedback coils L2
and L4 should be wound on the same
form with L3 and each should have
about 25% of the number of turns on
L3. A little experimenting with the
number of turns on these coils and
their spacing from L3 should produce
good results. The capacitor C controls
the regeneration,

Photo B is of a new Italian receiver
which has differential permeability
tuning, Three tapered iron cores direct-
ly in back of the tuning dial vary the
inductance of the coils by varying the
thickness of the core and not the
length, These cores are not exactly
conical because their shape determines
the frequency spread on the dial and
by tapering them corvectly, the
crowded end of the band can be spread
out,

Besides covering the broadcast band.
this set has two short-wave and one
long-wave band plus a bandspread
tuner which covers five additional
short-wave bands of about 1 mec each.
In Italy, as in all Kuropean countries.
almost all the medium- and high-priced

R

ke uLal zaillgm
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Fig. 1—Circuit of the Italian midget.

receivers have several short-wave
bands and even the smaller a.c.-d.c.
sets usually have one or more—D. E.
Ravalico

ITALY PLANS TV NETWORK

Italian TV, at present restricted
chiefly to industrial use, will begin
regular broadcasts on a three-city co-
axial hookup sometime next year. Mr.
John Geloso, head of one of Italy's
largest radio manufacturing firms.
stated that the network will include
Milan, Turin and Rome and that con-
struction on the cable is now under
way.

Italy now has only one commercially-
owned TV transmitter located in Turin,
but it has no regular broadcast sched-
ule and operates on an experimental
basis. Few private individuals own TV
receivers at present, hut the Italian
radio industry is now preparing to pro-
duce popularly-priced sets on a mass-
production basis.

Photo B—One of the larger Italian receivers which has permeability tuning.
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FREDDIE FUND BREAKS $3000.00 MARK

We are genuinely happy to announce
that RADIO-ELECTRONICS’ readers this
month have passed the $3,000.00 mark
in contributions to Freddie, the Arkan-
sas radio technician’s two-year-old son,
born without arms or legs. This is
most  gratifying, but it is only the
bheginning.

Your Editor did a lot of research
work recently to find out the frequency
of such unfortunate births, but it be-
came speedily apparent that totally
armless and legless births are so rare
that no medical authority ventured to
give any opinion.

At the present time Freddie has been

- fienrae Van Phato
Freddie gets some help from a nurse

fitted with his first set of artificial legs
which he works by twisting the lower
part of his body which will make him
walk in the future. So far he has only
learned to balance himself. Walking
will not be possible for some time to
come.

Last month we had a visit from
Freddie and his mother, accompanied
by Dr. Henry H. Kessler of the West
Orange, N. J., Kessler Institute for
Rehabilitation. This Institute rehabili-
tates cases like Freddie's and war vet-
erans’ as well as accident cases where
legs or arms have been lost.

Freddie himself at his visit seemed
to take his fitted legs, strapped to his
body, philosophically enough. although
one could sense that he did not like the
idea particularly. It will be a long road
of torture and persistence before he
can walk. Much later will come the
fitting of arms.

Several times a year Freddie must
come up North with his mother and
stay at the Kessler Institute for treat-
ment and fittings and each trip costs
over $500.00. These trips will go on for
many years and the incidental expenses
come very high. For this reason we
urge our readers once more to send in

NOVEMBER, 1950

generous contributions. Freddie, being
a radioman’s son, we feel that all of
our readers have a stake in his future.
Sconer or later Freddie too will be in
radio—of this we feel certain. So keep
up the good work by sending in your
contributions—even the smallest is
highly welcome,.

Make all checks, moncy orders, ete.,
payable to Herschel Thomason. Please
address all your letters to:

Help-Freddie-Walk-Fund
c¢/o RADIO-ELECTRONICS
26 West Broadway
New York 7, N. Y.

Balance as of August 22...... . . $2725.51

New Contributions:
A-| Electrical Supplles Co.—Portland,

Oregon .. .. ..o v e e $ 20.00
Abery Radm—HarNord, Conn,. . 2.00
Anonymous—Glendale, Calif.... .... ... ... 1.00
Anonymous—Glendale, Calif.............. .. 1.00
Anonymous—San Francisco, Calif. 1.00
Anonymous—Chicago, IN. 1.00
Anonymous—Blaomfield, N. J... .. .. . 1.00
Anonymous—Braddock, Pa.......... .. .... 10.00
Anonymous—Cheyenne, Wyo.. . 1.00
Anonymous—Sao Paulo, Braiil, S Amer.. .70
Normon Ayalo—New York, N, Y........... 3.00

Birmingham Chapter Refrigeration Service

Engineers Society—Birmingham, Ala.. 10.00
Joseph C. Bolbot—Chicago, II........ 2.00
H. L. Bumbaugh—Los Angeles, Calif.. £.00
C & H—Boston, Mass.. 2.00
Robert ). Chcrry. Phllco Corp —Phllud&l‘

phia, Pa. . ... . .. ... .. 10.00
Mr & Mrs. Glenn D CIcyton-—-MeIrose Park,

....... 10.00
-udahy Rodno—Kenosha Wuc 5.00
Frank Damino—Mollis, N, Y.. ... o 2.00
Kenneth G. Davis—Annapolis, Md..... 3.00
Frances & Orville Dennis—Yacoma, Wash. . 10.00
W. G. Wehlau—Forest Hills, N, Y.......... 2.00
Harry Farmati—Stockton, Calif. ..... 5.00
J. C. Freyberg—Chicago, III.. . 1.00
John Gleneski—Portiand, Oregon... 5.00
H. Goldstein—New York, N. Y...... 2.00
Graves Book Store—Barnesville, Ohio...|. 10.00
Harry E. Holl,—Detroit, Michigan . . 1.00
Stanley w. Hoske!ll—Cambridge, Mass. 2.00
Eugene L Hickey—Brookiyn, N. Y....... 5.00
Eugene Irwin—Bel Air, Md.......... .. ¢ 2.00
Melvin Jordan—Oblong, 1Il.. 1.00
Alexandcr L. Kaczor (WZMZN) New York

NoY. e 5.00
Mrs. !aa Kuplan Brooklyn, N. Y.......... 50.00
Mr. & Mrs. Arnold Kincoid—Lokewood, Ohlo 10.00
Joseph W. Krellner—St. Mary's Pa...... ... 2.00
D. Kruse—Portland, Oregon .. 10.00
Le-Hi Electrical Company—Newark, N. J 25.00
Peter Lehner—Bloomington, |II...... ..... ', 5.00
Albert A, Lim—San Francises, Calif....... 1.00
Livengood's Radio Service—Wray, Colo.., 5.00
Frank T, Lucos—West Mifflin, POennn.. ] 2.00
R. N. McKinney, Philco Corp.—Philadelphia

[%:1 aoaoon coo 0ooo o oscaspeanaassbanoss i 10.00
william Meiners—Edinburg, Tex......... 1.00
Jakab S. Melnick, W3IHS—Callingdole, Pa!  1.00
Ross Monks & Dan Fullerton—West Orange

NoJ o 1.00
John B. Marrow—Wesf Hartford, Conn.. 1.00
L. A, Marrow—West Hartford, Conn...... 3.00
Motorola, Ine.—Chicago, IIl.............. 100.00
Mr. & Mrs, A, L. Pammer—Allentown, Pa... 2.00
Reha Cut Glass Company—Denver, Colo... 1.00
Reiss Advertising=—New York, N. Y.. ...... 5.00
Mr. & Mrs. F. L. Reynolds—N. Hollywood,

Calif. . 5.00
Herbert Ribond, Philco Corp.—PhnIodal-‘

phia, Po. ... .00
Bedford Robertson, Jr.—Waoshington, D. C. 5.00
Turnstile Maintainars of B.M.T. Surfoce Sub-

way, Shop 849, Nostrand Ave.—Braaklyn, |

(o Yoooonaoennanossaancanasonsaosaasasscs 10.00
WéDXA & Son—San Anselma, Calif........ 2.00

TOTAL TO SEPTEMBER 22.. ..$3134. 21
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Do a Better Job
Eliminate Troublesome
and Costly Complaints

and Servicing !
TV INSTALLATION TECHNIQUES

by Semuel L. Marshall

What are all the factors of a good TV
installation? How can you do a better job,
faster and more profitably? The answers to
these. and many other questions and prob-
lems confronting the installation and servic-
ing technician, are covered fully in TV
INSTALLATION TECHNIQUES, This in-
formation-packed RIDER book is the
ONLY text that gives every installer of an
antenna system complete information per-
taining to the mechanical considerations of
TV antennas—ice loading, wind surface.
receiver adj and mounti require-
ments whether for short chimney-attached
mast or an 80-fc. tower, mcludlng founda-
tion. ll also contains municipal regulations
governing che lmullauon of TV antennas
and masts for all cthe major cities and areas
of the United States. TV INSTALLATION
TECHNIQUES is a book for every person
who does or intends to do television in-
stallations. It points the way to better and
faster workmanship that reflects itself in
fewer service calls. This volume is a prac.
tical aid that will put dollars in your pocket,

Approx. 336 Pages. 270 lllus.

trations, 8'%” x 51", Cloth $3 60

Bound
ForaBetterUnderstanding
of FM Systems in all
Phases of Radio and
Television . . .

FM TRANSMISSION ano RECEPTION
by John F. Rider and Seymour D. Uslan

With the rapid grawlh of Televmon and
FM radio. with expansion in the various
types of communication systems, the mate-
rial contained in FM TRANSMISSION
AND RECEPTION is increasingly valuable
to the experienced technician and beginner
as well. The more you know about FM. the
more thorough your job can be—the greater
your earning power becomes. The entire
subject of frequency modulation is covered

fully . . . all types of sysiems employed in
television, radio, amateur radlo. rallroad.
aviation, marine, police, point-to-point and

mobile receivers. Basic theory, transmission,
reception. circuit design and servicing are
covered, with mathematics kept to a mini-
fmum. Almost all of the presently used FM

commercial transmitters are described in
detail. A question section follows each of
the “‘meaty’’ chapters.

416 Pages, Profusely Ilustrated 53.60
10-DAY FREE TRIAL

Order these books today. Keep them for
10 daoys . . . if you are not completely
satisfied, return them to us and your
money will be refunded,

Rush This Coupon Today

JOHN F. RIDER PUBLISHER, Inc.
480 Canal 5¢., New York 13, N, Y,

Please send me the follouing hooks on your
16-Day Money-Back Ofer.

TV INSTALLATION TECHNIQUES...S

FM TRANSMISSION AND RECEPTION.S

NAME .... . ..... .. .
ADDRESS . .. ....... .. .. ...
CITY .. ZONE. .. STATE ... .
Check for §... . Money.Order for $.... Encl, §
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Technotes

TRAP INTERFERENGE
g/ﬂcﬁwﬁy

with DON GOOD TRAPS

TELEPASS*—TELETRAPS* (FM &
TVI TRAPS *

DIA,)

DON GOOD TRAPS, known as “DARN GOOD
TRAPS™, do their job—they do elummate unwanted
mderference. That's why they're so well Dhhed —arud
used.

POPULARLY PRICED—ALL AT $3.95 . . .

NEW ITEMS.

New DON GOOD TELEPASS*® llere's n TV HIGH
PARS FILTER that elinmmates or @eatly reduces
interference which may Le |

ALL

fier or TV Reeever and

urise from strong, local low-frequeney fiel

ated from Amatenr Radio Stations, Diuth

X-Ray Equipment. hidustrnl Induetion Heaters,
Applinnecs, Neon Suns, ete, . . Pre-tuned nt
factory—no adjnstments rn-qlllrml Euasily installed
nt receiver nntenna terminak. ln com et Jow - lms
Polystrene ease—2%" x 11,"—x 44" ., 2

B00—Ffor 200 Ol Lime. . . . No. 72—for T2 (llnn
Line. Price—either—$3.95.

DON GOOD VARIABLE TELETRAPS*
NO. R-301 FM—88 MC to 110 MC. Tlus efiectiy ely

elnmnates interference from 1. M. Stations oper-
ating within irs tomng range,

NO. R-302—DA—26 MC to 32 MC. Thi=s effeetively
eliminntes  interference  from DIATIHCRMY i
AMATEUR SIGNALR swithin o~ toning range,
E!THER TELETRAP* ABOVE — PRICE: $3.95. For
quick, simple installation ot TV receiver antenno
terminals.

DON GOOD VARIABLE T.V.l. TRAPS*

NO. T-301 LB—LOW BAND. Heduces or effectively
elimmates harmonie interfirenee on TELEVISION
CHANNELS=2  thnweth  t—within s tommg
range—>50 MO to 90 MO,

New 1-:302HB—HIGH BAND. Reduer~ vr effectivelv
eclinmates harmome interferenee on UELEVESION
CHANNELS—7 through 185—within #~ towimge
range—1 70 MO to 220 M,

Either T.v.!. TRAP* ABOVE—PRICE: $3.95. . . .
For tunable, quick, easy-installation on antenna
feedlines of AMATEUR TRANSMITTERS.

DON GOOD ADJAGENT CHANNEL TELE-
TRAPS*

These cffeetively trap adjacent channel signalx with
1espect 10 any desited chanoel, No, -103—1L,B—
1.OW B\\]) Tnmcl»h to trap any single ehannel—
2 through & . R-104—UHRB—1IGH BAND.
Iunuhh to trap nm ringle el mel—7 threngh

S, .. Easily installed on “I'V receiver antenna
\ummuh .. . PRICE—$3.95

NOTE: All abore TELETRAFS* and T.V.J.
TIeAP'S* gre tunable and are enclosed o a round,
compact, dow-lose Polystyrene caze: 33 diameter
T 1% thick.

PATENT PENDING °*TRADE MARK
ASK YOI'R LOCAL DEALER OR WHITE

@m%ﬁw@i.mc.

1014 FAIR OAKS AVE., SOUTH PASADENA, CAL.
PHONE: SYcamore 9-1194

WESTINGHOUSE H-196, -208, AND -217

To prolong the life of the low-voltage
rectifier tube in early chassis in the
H-196, replace the 5Z4 with a 5V4-G
which has a higher current rating. No
circuit or wiring alterations are re-
quired.

The Y%-amp fuse in the horizontal
output ecircuit should rever be replaced
with a jumper. If the 6BG6-G becomes
defective, the transformer is apt to be
damaged. A blown fuse in this circuit
usually indicates a gassy 6BG6-G. The
tube should be replaced if the trouble
is not located elsewhere in the receiver
circuit.

There has been confusion as to the
correct method of adjusting the sensi-
tivity control on these models. If the
set is on the service bench, set the con-
trol for 0.6 volt on the a.g.c. line. If it
is in a customer’s home, turn the chan-
nel selector to a dead channel, set the
contrast to maximum, then turn the
sensitivity control fully counterclock-
wise for maximum sensitivity. The
raster will then be filled with snow.
Turn the control clockwise until the
amount of snow just begins to decrease.
The screen will still be saturated with
snow. Lock the contrel in this position.
Its slot will be approximately hori-
zontal.

1f the control is set below the correct
point, the set will not be sensitive
enough in weak-signal areas. If the
control is too high, the set will over-
load on strong signals.—estinghouse
Service Hints

HALLICRAFTERS T-54 AND 505

Noise was visible on the raster and
could be heard from the speaker but no
station could be tuned in. All tubes
checking good on the checker, we tried
substituting tubes. The set was restored
to normal operation as soon as the
6C4 high-frequency oscillator tube was
replaced with a new tube known to be
good.—Ray Dirba

EMERSON TV MODEL 600 AND 639

If the picture size decreases to well
below normal and cannot be adjusted
to fill the mask, check the B-supply at
capacitors C34 and C35. If the voltage
is low, it is possible that these capaci-
tors are too low. We have found some
which measured as low as 0.1 uf when
their correct values should be 120 and
150 uf at 150 volts for preper opera-
tion.—William Porter

LOCATING MICROPHONIC CIRCUITS

Poor connections and microphonic
tubes and components are sometimes
difficult to localize in a receiver. To
simplify the problem, connect a signal
generator to antenna and ground on
the receiver. Tune receiver and gen-
erator to a quiet spot on the band,
remove modulation from the generator
and turn the volume up on the receiver.
The set being hypersensitive to noisy
connections and components and miero-
phonic tubes when receiving a strong
r.f. signal, it is much easier to locate
the faulty component by gently tapping
each one in turn while listening for

| mierophonies.—*". Woychoski

www americanradiohistorv com

TVl CURE FOR G-E RECEIVERS

High-channel interference, such as
channel 8 being received on channel 5
and channel 10 on 6, may occur on G-E
models 810, 811, 214, 820, 830, 835, and
840. This trouble can be reduced con-
siderably or eliminated entirely by con-
necting a 1.5-15-puuf trimmer (stock No.
RCY-002) between the low side of L3
and ground as shown in the drawing.
S1, a part of the channel selector
switch, is open on the low channels.
Thus L3 and the trimmer constitute a
series-tuned circuit which can be ad-
justed to remove the interference. On
the high band, the trimmer is switched
in parallel with C2 (1,500 ppf) making
the trap ecircuit inoperative so it can-
not affect high-band operation.

L ¢! 1 €l

Tune the receiver to the low channel
which has high-band interference. Ro-
tate the trimmer from maxinuon to
mininnan capacitance. Two minimum-
interference points will be observed.
The first minimum occurs when the
trap is tuned to the high-channel funda-
mental and the second when it is tuned
to the second harmonic of the local os-
ctllator., The best adjustment is the
second minimum, Tune for the mini-
mum interference at the lowest setting
of the trimmer. This attenuates the in-
terference by approximately 83 db.—
G-E Radio Service Bulletin.

CHEVROLET 985793

Intermittents are common sources of
trouble in these auto receivers. In
some instances the signal distorts and
the volume drops to a low level, then
clears up for hours at a time. This
trouble has been traced to the spark
plate used as a bypass at the plate of
the 6SQ7. The s«park plate develops an
intermittent high resistance to ground,
thus affecting the operation of the a.f.
stage. Replacement spark plates being
almost impossible to obtain, simply
sever the connection between it and the
plate of the 6SQ7. The circuit is in no
way affected by the removal of this
part.

If the set goes dead and starts to
operate as soon as a voltmeter is ap-
plied to any part of the circuit, look
for a defective sensitivity control. Re-
place this with a good 2,000-ohm unit.
—C. A. Phillips

MAGNETIZED METAL C-R TUBES

If the metal cone of a 16AP4 or simi-
lar type C-R tube becomes magnetized,
it is likely to cause objectionable distor-
tion in the form of a kink in the edge
of the raster. The magnetism, caused
by close contact with a strong magnetic
field like that around the frame of a
PM speaker, is usually localized and can
be located with a pocket compass. Mag-
netism is most disturbing when it oc-

RADIO-ELECTRONICS for
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curs in the middle or small end of the
cone.

Demagnetize the cone with an a.c.
electro-magnet made by winding ap-
proximately 1,250 turns of No. 24 in-
sulated wire on a 7-inch form. Connect
the coil to a 117-volt a.c. line and move
its flat side over the magnetized areas.
Do not remove the power from the coil
until after it has been moved away
from the tube.

The coil draws approximately 1 am-
pere and will overheat if used continu-
ously.—IWestinghouse Service Hints

G-E MODELS 1273, 1274, 12C1Q7

Late production runs of these and
similar models have a single 0.6-am-
pere Globar resistor in the heater cir-
cuit to give the same current regulation
during warm-up as the two 0.3 ampere,
75-ohm Globar resistors used in earlier
sets. The heater bypass capacitor C457
has also been omitted from late cir-
cuits. The diagram shows the changes
in the circuit. The new resistor is
stocked as RRW-054, 35-ohm, 06 -am-
pere Globar resistor R455

YO THERMAL W R4S RaS4 VY20 O V4

Early production receivers of these
models have a 41.25-mc trap coupled
to the second video i.f. coil. This caused
an audio buzz when the set was tuned
for best picture at a low contrast set-
ting or when operating on a weak sig-
nal. This trouble was reduced in some
sets by shunting the trap and its tun-
ing capacitor C281 with a 5,100-ohm,
1% -watt resistor. If this resistor is
added in the field, the video i.f. need
not be realigned.

The trap is not included in later
production runs. Replacement second
video i.f. coils with trap are no longer
available. Replace the coil by part No.
RL1-096.—G-FK Service Bulletin

INTERMITTENT H-V SUPPLIES

Failure of a 1B3-GT high-voltage
rectifier in half-wave circuits will re-
sult in a dim picture or no picture at
all. Failure of a rectifier tube in volt-
age-multiplier circuits will result in
defocusing and increased size of the
picture.

Failure of the 1B3-GT rectifiers can
often be traced to poorly soldered con-
nections between the filament leads
and the tube base pins. Theze tubes
can be repaired and returned to serv-
ice by filing pins 2 and 7 as shown in
the drawing and resoldering them with
noncorrosive solder which is allowed to
flow freely to insure good connection.
~—Philco Television Service Bulletin

NOVEMBER, 1950

Y There is
no finer

TV made!

De Luxe

19” Chassis

the ulhmcﬂe in picture quallfy
Supplied “"recdy-to operate

Discriminate custom builders choose TECH-MASTER for they know from long

experience that "there is no finer TV made™
TECH-MASTER is designed by top-notch TV engineers...and constructed of the
finest components. Automatic Gain Control is built inta every chassis to provide

with TECH-MASTER seal of rigid test and quarantee.

thon o TECH-MASTER chassis. Every

Write Dept. RE today for complete literature on TECH-MASTER chassis from
19 inches to 10 inches ..o model for every type of custom installation.

TECH -MASTER
PRODUCTS CO.

d43-445 Broodway, New York 13, N. Y.

COMMAND RECEIVERS AND

TRANSMITTERS:

USED: NEW

llf‘ 'l"OBC Recelver—200-300 KC. $ 595

Recelver—190-030 KC. ..... 11.95

Mlnr—lthC......... 8.98

‘ed” Reretver £ to 4.1 MC. .95
BC-46f  Transmitter—4 to 6.3 MC. .. $.93 895
-4nR Tranwuntters—5 3 tn 7 MC, 5.95 8.95
BC-‘S’ Transmitter—7 to I MC. ... 1495 24,85

Transmitter—S8 to ¢ MC. 14.95 2495
'r-zx/Anc 5 ’l‘r-mmmerr—ll)o to 156 MC.

Y RPM ANTENNA
ROTATOR MOTOR

HIigh torque. reversthle motor
—uperates directly from 110
Volt 40 cyrle by use of con
drenser.  Light  welght. quiet
running. ruggedly bullt. posi-
tive stop, easily mounted.
Normally operates from 110 V
4 exrle. Lmnplete with in
....... New: $4.95
SPST Momentary
Resistor.,

slructions
10 MFD 400 Voit Cond.. $1.00;
Nwiteh. 35c: DPDT Momentary Swltch. 75c;

108 ohm 25 Watt 50c; 4 Wire Cahle. 5¢c per Fi.
COMITLETE KIT OF J'AR'I'S Motor, (und RPST

S|witeh. and Reslstor .. $6.50
DYNAMOTORS:

IND'IT: (ll'Tl'l'T STICK NO. PRICE
Uy oI 4.8, 60 1M 9450

w i VDO w Blower $3.95
120r 24 V. DC &

N-lo4 9.95

12 v, e BI)-886 7.95
12V, he BD-x7 5.95
1y he BD-s3 6.95
12V De B1y-77 7.95
12o0r 21 V. DC UsAa/0518 3.95
1Zor 23 V. DC 1'SA/0515 2.95

v & V. DC

BC-645-A TRANSCEIVER
15 Tube Transceiver, Ideal for consersion (0 480 MC
itizens Ihn«:. l-‘r‘cquonu; co\'erge qﬂﬁdlo 500 Mt”
Witls i nstructiont — New an
Bosed, e 645A o $14.95

TRANSFORMERS—110 Volt 60 cycle Primaries

Rec. 21 V. 1 amp.. $1.95 Rec, 2| V. .5 amp. $1.50
Bee, 36 V. 2.5 amps  2.95 Kec, 24 V, 4% amps. 3.95

More leadin
nicions hove bui
own use thon on

ad tech
an
yu 70"?;:he:AusPe' far their

y other Television Kit

WHIP ANTENNA—MAST BASES, INSULATED:

MP-132—1% nheasy coll sbring. 37 lasulatos. OIernll
length: 1114% Wi, 2% Ins. Price. .....83.
M1' 22--Spring action dlrecuan of bracket. 4° x 6'

mounting. Price [ 78 H

MAST SECTIONS FOR ABOVE BASES:
Tubular steel, copper coated. Painted. 3 foot sections.
screw-In type. M8-53 ran be used to make any lenzth
MS-52-51-50-49 ror taper. Any sectlon .... 50 Ea.
Sections MS.54 or MS-55 (Larger than MS-331 75¢ Ea.

BAG BG-56 f/rarryIng 5 mast sections............. 50e
MARK Il TRANSMITTER & RECECIVER

Lical far minbile or slationary use 15 Tube Set lrlrls-
mits and fecelyes 2 to 8 M. Phone, €W and MO\

25 Watt Master  (krillator Control.  Transinits aml
reccives 240 Mt Plone. Also an intercommunicating
ret, Comes complete with 15 Tubes, Heaudset, Micro.,
Antennas, Control Hox 12 29 Volt Power Supply. and
Instructions—ready to aperate. Neb slze: 277x10"x13%".
Prive USE (TERTED) $39.50
Avallable—A1l ['arts and Accessorles for Mark 11 Sels!

BG-223 TRANSMITTER and SPARE PARTS
1 AValt Transnutter with crystal or MO control on
four pre-selected channels. 2000 to 5250 KC., by use
of three plug-Iln colls. Five Tubes: two 801 & thre-
4. With T1°-17 Tuning Unit 2000 to 3000
K. and "able. less mtg. Used:. .. ... .
OPERATING MANUAL for BC-228.............92.00
SPARE TUBE KIT for BC- 223—Conlllm 8 lpm tubes
in metal hax. Price coveea. 485
TUNING UNITS: TUJ- 17?2 loC3 MC TU-18—3 to

-lJ\l(..TU25——4-w g
: $3.50 Ea. UBED: $1.50 Ea.

PE-125 VIBRATUR POWER SUPPLY for BU-228
Transmitter. 12/24 Volt Input; ouwur. 500 Volt 150
ML Price EW: $9.85
SHOCK HDUNTlNG for PE-128 ... .........ee 1,30
SPARE VIBRATOR & TUBE KIT. For PE-125—
Contains 2 gpare quhes. 2 spare vlhrators nnd fuses
In metal hox. Iries. ....34.95
CABLE oulv—Transmlitter to Power Supply...... |. 75

BLOWER 13 \olt [:1) (‘)(‘ll' Rlower. approx. 100 Cublc
F 31" Intake, 2" outlet. Motor size
3%° x 3% 525 Ill’\l Complete with mounting bracket
Gt ‘urplnx Hrand New and Boxed. Order s7 9

No. RE-3601

FAN OR BLOWE“ MOTQR—“" \nlh
Muolor size: 37 x 37, Shall slze: 3/16"

AC ELECTRIC MOTOR—110 V, 80 cyele ball bearing
motor. approx. 3500 RI*M. 1/25 HI' Shaft size: 3/14°
v 5% Motor size: 7" x 4. ldeal for mmhls, fans. eir
vonverted fram (iovt. mirplus. Onlv $3.00

1550 e
$3.95

Address Dept. RE ¢ Prices F.O.8., Lima, Ohlo o 25%, Deposit an C.0.D.'s » Minimum Order 32.00

FAIR RADIO SALES

133 SOUTH MAIN 5T.
OHIO

LIMA,

www americanradiohistorv com
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‘TROUBLEPROOF
. TELEVISION :

“THE 630 TV WILL WORK:
. WHERE OTHERS FAIL! ;

% Own the Television Set preferred by more Rodio ¥
and Television Engineers than cony other TY nf*
* ever mada!

4« THE ADVANCED CLASSIC 630 TV CHASSIS »
With the lotest 1950 improvements the 630 TV
# will out-perform oll other mokaes in every way. ¥
The 30 plus tube circuit should not be compared
% to the cheoply designed 24 tube sets now being
sold. *® Greater Brilliance *
*  Agsured by the new 14-16 KY power supply.
® Flicker-Free Reception *
Assured by the new Keyed AGC circuit—no
fading or tearing of the picture due to oir-g
planes, noise, or other interference,
& Greater Sensitivity
Assured by the new Standard Tuner, which has
# @ pentode RF amplifier and acts like a built-in &
High Gain Telavision Booster on all channels!
% The advonced 630 chassis will cperate where
most other sets fail, giving good performance in
& fringe Areos, and in noisy or weok locations. *
® Larger—Clearer Pictures—for 16" or
19" tubes
Assured by advanced circuits. Sufficiant drive
% is available to easily accommodate o 19” tube. ¥
® Trouble-Free Performance *
*  Assured by use of the finest materials such os
molded condensers, overrated resistors, RCA*
* designed colls and tronsformaers, efe.
® RMA Guarantee
*  Free raplacement of defective parts or tubes
*niﬂl'm 90 day period. Picture tube guarontesd &
fully for an entire year ot no extra charge!

# PRICE COMPLETE, $ 159.50:

LESS PICTURE TUBE.
*EXTRA CLEAR PICTURE TUBES *

* (Price effective Sept. 1)

N Standard Brands *
ONE YEAR GUARANIEE PRICE
& 167 Black Face {round)......... ceeeeo...939.50%
16” Rectangular {block)............. . 39.50
* DE LUXE TELEVISION

* CABINETS

& Beautifully dasigned to match the 630 chassis®
without any cutting or drilling. Solidly con.
#rstructed Like the finest furniture with o sanny ¥
piano finish. Shipped complete with mask ond*

% protective glass window.
$42.50%

t¢” Toble Model—Mohogaony or
v $44.95*

* Wolnut Price
# &' Consolette—Mahogony or
nut
*
* DUAL SPEED AC/DC
*PORTABLE RECORD PLAYERS*
% These units were monufactured for the Unitedx
States Goverament. Used, but reconditioned for
% rescle at o sensotionally low price. *
The motors are of the dual speed type—33.1/3
% and 78 RPM with fully odjustable speed control&
and will operate on either 110 Volts AC or DC.
% No noisy inverters required for DC use. Smooth %
silent operation
# Cabinets are solidly constructed for portoble s
use ond are covered with attractive leatherette.
% Complete with on electrodynamic loudspeaker, &
built-in pickup ond omplifier, just plug-in an
* Brieid Ridiculously Law While Th *
rice idiculously Law ile They
% Lost—Only $1695*

% SURPLUS 3 TUBE AMPLIFIER WITH LOUD-,
SPEAKER— ... ... ........ vioo.anly §$3.95
% Complete with 3 tubes—reody to ploy—I10 volts %
AC/DC, Uses |-6C6: 1-43; and 1-25Z5 tubes and
® an electrodynamic loydspeoker, Has ear-phone %

plug-in jock ond valume ond tone controls.

* Satisfaclion gua-anteed nn all merchandise. *
prices F.0.B. New York City

WRITE FOR FREE CATALOG C-1I *

“RADID DEALERS SUPPLY CO.+

* 154 Greenwich St. New York &, N. Y. %
* % % & K & ¥ Kk ¥ ¥ ¥ ¥ ¥ X

1

SENTINEL 400 SERIES

Tearing and picture noise may be
encountered when early models 400,
401, 402, 405, 406, and 411 are jarred.
The troubld is caused by a loose slug
screw in the oscillator padder C-11.
This lecose screw does not provide a
good ground contact and will produce
noise in the picture.

Install a lock-nut bushing (part No.
PST 500) on the slug screw as shown
in the drawing. Slide the lock-nut bush-

| arr

TRIMMER S5UJSG SCREW

ing on the blade of a small screwdriver
with the nut end toward the handle.
Insert the blade of the screwdriver
into the trimmer screw slot, then slide
the bushing down to the screw and
turn it on by hand until the nut end is
firm against the front of the tuner
chassis. Do not serew the lock-nut down
too tight for this may damage the
threads or the trimmer. Solder the nut
to the tuner frame. Check each local
oscillator trimmer for correct adjust-
ment after the nut is installed.—
Sentinel Service Bulletin

HALLICRAFTERS T-54, 505 AND 506

When the width control does not
precve effective in adjusting the width
of the raster, check the 47,000-ohm,
2-watt resistors in the plate circuit of
the 128N7-GT horizontal amplifier be-
fore looking elsewhere for the trouble.
These resistors open up at the slight-
est provocation and are a constant
source of trouble in these receivers.
—M. J. Kolo

GILFILLAN MODEL 154G

This set had a burned out 50L6 the
first time it came in for repairs. With-
in a few weeks, it was back again with
the same tube burned out. By checking
the heater voltages of each tube, 1
found the voltage on the 12SK7 to be
approximately 8. By replacing the
12SK7 with a new one, the heater
voltage went up to the normal 12.6.
No further trouble was had with
burned-out 50L6's. The old 12SK7
checked good in a tube tester.—Monwel
E. Silva, Jr.

7-INCH TV SETS

Most of these sets use electrostatic-
type C-R tubes. If the picture jumps,
changes intensity, is generally un-
stable, and snaps and pops come from
the speaker, clean the socket and base
of the picture tube. The high voltage
attracts dust and moisture which cause
leakage and arc-overs.—Gray Trembly
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ANOTHER THINKER
Dear Editor:

After reading your various articles
on television, I would like to congratu-
late you on the job you are doing to
help me and others like me get a
thorough understanding of television
and radio in general. I also heartily
agree with Mr. Peter Saveskie on every-

thing he said about RAD10-ELECTRONICS GIRCUITS
being a thinker’s magazine. TELE_)IISION SER v.I.cING
I would like to make it clear to all ON-THE-SPOT

the readers that the television station
here at Iowa State College, WOI-TV,
does put on programs other than a lady
showing you how to bake a cake, or a
man demonstrating the right way to
find corn borers.

o
- euTEuT

o -

MCDEL 104

SYNCHRO-SWEEP

JACK ANDERSON

Ames, lowa GENERATOR
0AK RIDGE PRODUCTS

CORRECTIONS & B

The parts list for the midget signal
tracer on page 33 of the August issue
calls for a .01-uf capacitor. Delete this L3
value from the list and use two .05-uf
units. If you have already purchased
capacitors according to the parts list,

hr

weepe |

use the .01-uf unit between B-minus e
and the case. We thank Mr. Dick e %
Goings, of Seattle, Wash.,, for this Transmidied Verilc
correction. .'tnn marvetouxly e gm.:
The “High-Sensitivity Voltmeter”, ¢ 3 LT

on page 62 of the August issue, is de-
seribed as an a.e. instrument. This in-
strument is for d.c. measurements only.
Do not use it on a.c.

We thank Mr. Carl T. Peterson, of
Seattle, Wash,, and others, for this
correction.

Yes, you get this great big, brand new book, \
“150 New Radio-Television Diagrams Ex- \
plained”, absolutely FREE! Gives you com- \
plete wiring circuits and diagrams on the
latest Radic and Television Sets. Easy-to-read, large 814
x 11" pages, with full instructions on how to read and use
the diagrams. This book is a “must” in every Radio and
Television service-man’s repair kit. You get this valuable
book as a FREE Gift just for asking to see Coyne’s great
new 5-book set, “Applied Practical Radio-Television”!

Here’s “Know How” that Makes You Worth More!

Coyne’s new “Applied Practical Radio-Television” is written
for men who want to get ahead fast in big pay TELEVISION
and RADIO work . . . men who know that a practical working
knowledge helps bring top earnings. Over 1500 ages, 5000
subjects. of the latest Radio and Television “know how"—with
1000 crystal-clear illustrations and diagrams.

N VEY
FREES
484

o

Color Television Included

COMPLETE SECTION ON COLOR TV AND UHF! How to install.
service. align, balance ALL radio and TV sets how to use testing
Instruments . . . jatest data on UHF adapters and converters. and
much MORE. Step-by-step photographs “break down' equipment
to show you what makes it “'tick’*. Fully indexed for ready reference
on the job or to study at home, Up-to-the-minute, complete, easy
to understand!

ELECTRICAL & TELEVISION-RADIO SCHOOL
300 §. Paulina St., Dept. FORTR Chicago 12, NI,

COYN

NOYEMBER,

1950

Y, TS T o IR R S TV,
A NEW INVENTION! |

%
STNCHRO SWEEP

Tooth and Sync Pulses for
® SYNC o SWEEP o HI VOLTAGE

With or Without Test Pattern, 'Scope, or
Bench Equipment!

OAK RIDGE ''MINIATURE MODEL 104
In BAKELITE CASE 5% x 4 x 24"
Sy 0-SwH 1 ¥

FIRST afd 1o date the ONLY
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| Saw Tonth SiEnals
& llorizontal Linearity Pat

new Instrument I8 acclnimed
h

af other o zine Oak
levision  Testing  FEauiament  at
rite for complele Infurmatlon to

OAK RIDGE PRODUCTS
(M 2 Vi

" 37-01-C Vernon Blvd.
Long Island City 1, Y.

ST.A. Rer. Apn. For  fat

Actual

photo of
Diathermy
interference
with no filter.

Provides Saw

Same TV
screen

with Drake
Filter in
antenna
lead-in.

THE R. L. DRAKE

High Pass Television Filter

profects the R.F. ond |.F, bandpass of the
TV set from strong rodio frequency interfer.
ence generoted by:

Amateur Radie Transmitters
Shortwave Broadcast Stations
X-ray ond Diathermy
Industrial R. F. Heating

Auto Ignition ond Motors
Neon Lights, Applionces, etc.

Two models ovailoble—TV-300.50HP for 300.
Ohm Twin Lead and TVv.72.50HP for Smoll
72-Ohm Coox.

5 LIST
Discounts to
dealers,
servicemen
and omateurs

ige own sync and
Ie-shooling of syne. Bwecl.
HUpP|

e Droke Filters ore sold by
all leading distributors.
T:y one todoy.

anizations.  Parts 3
h necied Invenuon for
Leing?

""n.-ln'l'crs' Nrt $44.50
yak Ride =M in e

oy Many dealers Include
one with each installa-

tion.

THE R. L. DRAKE CO.

11 Longworth St., Dayton 2, Ohio

our 1o

Get This Valuable Book " Just for Examining COYNE'S New 5-Volume Set

Blevision

o

e

]
{1

[
0

ON 7 DAYS
FREE TRIAL!

SEND NO MONE Yf Just mail coupon. We'll send you

¢ 5-volume set on 7 DAYS FREE TRIAL.
With it we'll include the book on 150 Radio-TV Diagrams. If you keep
8et. pay 33 In 7 days and $3 per month until $16.90 is paid. (Cash price
$15.40.) Return the set alone and you OWE NOTHING. Elther way.
the book of Diagrams Is yours to keep. Coupon is Just a request to
see Set free and get FREE BOOK. Ofer limited. Act NOW!

FREE BOOK — FREE TRIAL COUPON

COYNE Electrical and Television—Radio School
500 S. Paulina $t., Dept. BO-TB, Chicago 12, 1.
YES! Rush "Applied Practical Radio-Television'* for 7 days FREE TRIAL per
your offer. Include my gift of 150 Radio-Televisian Diagrams Book FREE

Digre ¢ 802300V
Y BT SrEVE
Whmson porisi wwrs
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m 'NAMES YOU CAN
mms DEPEND UPON

* RCA for Yop Quality Equipment !
% HUDSON for Best Yalve =Dependable Service!

Order by Mail or Phone, or Shap In Person at New York’'s Newest Radio,
TV and Sound Equipment Supply House ... 3 Great Floors featuring a Com-
plete Line of RCA Tubes, Parts, Batteries, Test Equipment and Speakers!

NEW! RCA 5155215/ Duo-Cone SPEAKER

Sensationai development of Dr. H, F. Olson, famous RCA speaker
authority. This new 15” Dual-Cone Loudspeaker provides amaz-
ing life-like reproduction at a moderate price! Delivers 25 watts
of high fidelity audio from 40-12,000 cps over 60° angle. Has
2 voice coils, each driving one of the duo-cones, which vibrate
as a single cone, at crossover frequencies (around 2,000 cps),
avoiding '‘crossover” interference. Requires no cross-over
network. 16 ohms. 2 Ib. Alnico ¥V magnet. Resonance (with batfle)

40-55 cps. 18 Ibs.
$48.50*

No. A33, RCA 51552 Speaker.........cocoenicrncans. Net
RCA Model 51351, No. AS2, 157 Duo-Cone Speaker. 18 Ibs. Net $35,57

Inciudes 2% discount

RCA TELEVISION COMPONENTS

All RCA Television Components are *'originals,’” designed with characteristics
which are correct both electrically and mechanically for the tubes and circuits.
They are ‘‘performance’’ proved and competively priced!

RCA INDUSTRIAL TUBES = Valuc Beyond Price !

RCA’s unparalled research facilities, engineering background, and manufacturing
experience contribute to the quality, dependability, and operating economy of
EVERY RCA tube you buy. The Quality of RCA tubes Is Unquestioned!

HUDSON

NEW YORK 7,N.Y.
Olgby 9-1192

Mosi Complete Stock of Rodio, Telewision,
Electronic ond Sound Equipment in the Eost!

RADID & TILEVISION CORP.

. I_lvludson Radio & Television Corp. Dept. 118 e |
| 212 Fulton St., New York 7, N. Y, I
i . I Please send: (] 51552 Speaker I
SEND FOR OUR | 3 Full Payment Ev(u:losed |
O Down Payment (10%)

NEW 1951 l [ SENO FREE HUDSON CATALOG—jJust Out! l
CATALOG | |
I NBIMIE....cviseisasssennaes e smeees crete s et sesames seene s s I
I Address.....uennnn. . - . |

212 FULTON ST. City Zone.......State

WHERE RADIOMEN MEET, EAT and SLEEP

Visit the

Fi

LOUNGE OTELQ TRA‘ND
Renowned for ——

Fire Food

Atlantic City's Hotel of Distinction

The Ideal Hotel for Rest and Rslaxation ¢
Beoutiful Raoms * Solt Water Baths ¢ Glass
inclosed Sun Porches * Open Sun Decks
otop ¢ Delightful Cuisine * Garoge an
premises. * Moderote Rate Scheduls.

OPEN

ALL YEAR Exclusive Pennsylvania Ave. and Boardwalk
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. Matthias Little was

PPeople

elected president of
the QUAM-NICHOLS
Co. He succeeds
James P. Quam
who became chair-
man of the board.
Mr. Little joined
Quam-Nichols in
1930 and has been

A

vice president of the firm since 1946.
Fred Kooiman, who had been general
sales manager of THoMAS ELECTRONICS,
INC., since that company’s inception,
died on August 23.

Rear Admiral Roy
M. W. Graham,
USN (Ret.) was
appointed as spe-
cial assistant to the
manager of the
Equipment Sales
Division of RaAY-
THEON MANUFAC-
TURING Co. His
work will be in connection with harbor
radar systems. Admiral Graham saw
important naval action in World War
IT for which he received the Legion of
Merit with gold star as well as other
decorations and campaign medals.

Ross Nichols, former secretary and
treasurer of the WESTON ELECTRICAL
INSTRUMENT CORP., was elected execu-
tive vice president. Weston also an-
nounced the appointment of Ihilip
Barnes as general sales manager and
Charles B. Denton as advertising man-

ager.
Anthony J. Albano, j

LT - ‘P'I
Tube two years jfm “/
ago, Mr. Albano

chief engineer of
production engineer for Allen B. Du

the TEgL-O-TUBE
CORP. OF AMERICA
has been elected
secretary of the
corporation. Prior
to joining Tel-O-

| Mont Laboratories.
| Ray O, Hill was appointed comptroller

of the CANNON ELECTRIC DEVELOP-
MENT Co., and John K. Trotter was
named production manager.

Ray Rice, public relations counselor,
died of a heart ailment at the age of
49 in New York Hospital. Mr. Rice
handled publicity for the RAYTHEON
MANUFACTURING Co. A former colonel
on the staff of General Omar Bradley,

Mr. Rice was buried in Arlington Na-
tional Cemetery with full military
honors.

L. E. P’ettit, manager of the advertis-
ing division of the electronics depart-
ment of GENERAL ELECTRIC, succeeded
Stanley H. Manson of STROMBERG-CARL-
SON as chairman of the RTMA Ad-
vertising Committee. Other RTMA
Committee appointments include: mem-
mership committee, J. J. Kahn, STAND-
ARD TRANSFORMER CORP.,, chairman;
export committee, V. S. Mameyefl,
RaytHEON MFG. Co., chairman; indus-
try statistics committee, Frank W.
Mansfield, SyLvanNiA ELECTRIC Prob-
UCTs, chairman; cathode-ray safety
committee, R. E. Carlson, TunG-SoL

RADIO-ELECTRONICS for
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LaMpr WoRks, INC., chairman; legisla-

tive committee, John W. Van Allen,

CrOSLEY Div. Avco MFG. Corp., chair- |
man; traffic committee, Richard C. Col-
ton, RCA VicTor DIVISION, chairman;
general standards committee, Dorman
D). Israel, EMERSON RADIO & PHONO-
GRAPH CoORP., chairman. RTMA also
announced the appointment of John K.
Koepf an assistant to James D). Secrest,
secretary and general manager. Rock-
well M. Gray, of the RAULAND-BorG
Corp., was elected chairman of the
Association of Electronic Parts and
Equipment Manufacturers. John II.

Cashman, of RADIO-CRAFTSMAN, IxNcC, Servicemen and others interested in custom installations will be quick to
was named vice chairman; Helen Stani- appreciate the many top features of the MEISSNER 9-1091-C AM-FM Tuner.
land of QuUAM-NICHOLS Co., treasurer Here is real quality — precision workmanship — outstanding design, all com-

bined to give you the very highest fidelity reception and at remarkably low price.

for her fifteenth annual term. Kenneth Frequency response — sensitivity both are phenomenal! Compare the specifica-

(,:' P}mce was re-elected executive sec- tions below and your choice will be the MEISSNER 9-1091-C Tuner.

retary and legal counsel. MEISSNER s designing a high fidelity amplifier for this tuner. Watch for the
i release announcement.

Personnel Notes See The 9-1091-C Tuner At Your Jobber

- - - Brig. Gen. David Sarnoff, chair- Or Write For New Meissner Catalog

man of the board of RCA, speaking

before the Fifty-first Encampment of 764[“4%

the Veterans of Foreign Wars proposed

.. . ., 1 . tivit 1 . It
a program of positive action against @ Frequency Response flat with plus o7 @ Sensitivity less than 10 microvolts

Communist aggression. He foresaw | minus 2 db 30 to 15,000 cycles @ “Broad” or “sharp” selectivity for AM
OTMUNISL ageression. e foresaw in- @ Bass Control provides 10 db boost st @ Hum level 60 db below full output
ternational television within 5 years 40 cycles @ Output 11 volts high imp. terminals
as a powerful medium for democratic ® Treble suppression of 12 db ot 8,000 2 volts on 500 ohm terminals
P1'0P9Ega':‘.lfl~h' Wall. former acsic cycles @ 300 ohm FM antenna input. FM an-

ks ol o O.l S LR L @ Input Jack for Crystal or high level tenna and line act as efficient AM
quality control engincer at SyLVaNIA, magnetic type phono pickup antenna

joined the distributor sales department,
Radio Tube Division, as manager.

. . . Roy Augustine was appointed to : MEISSNER MANUFACTURING DIVISION
the engineering staff of the MuTer Co. Maguire Indugiries, Ine., MI. Carmel, Wlingis
... John K. Herbert joined the Na-
TIONAL BROADCASTING ('OMPANY as as-

sistant to the president. NIAGARA—ONE OF AMERICA'S GREAT ELECTRONICS STORES
- . . George M. Hakim joined ALLEN B.

Du MoNT LaBS., receiver sales division YOUR MONEY BUYS MORE

as assistant advertising manager in

charge of cooperative advertising. Du AT THE NIAGARA STORE'
Mont also announced the promotion of .

George 1), Hulst to manager of the

Special Projects Laboratory of the elec-

tronic parts division.

.- - G. E, Burns was appointed field i
e "8

5 WATT AUDIO SAVE YOUR FRONT END!
AMPLIFIER —

Complete with speaker
amd 3 tubes i linped -
ance outpat for XTAL
J tike or 'honoe 1*ivkup

Volume und tone con.
Jd trols.

WITH A
TELEMATIC STURDY
TUNE DETENT

sales manager and W. C. Walsh as
Western regional sales manager of
GENERAL ELECTRIC'S replacement tube

t

3 W, amplif. with 5" speaker .  ....... 58-95 IL‘S"

sales organization. G-E also named 9.95
John l\'lenke as Atlanta district man- Sajue as abore with 87 speaker | 5 s . /‘Jﬁ- e
I
ager of the electronics department and l‘,-
F. W. Tietsworth as eommercial engi- TINIEST V.O.M. No need 1o tiow out your TV front cod tuning as-
neer for the Eastern sales region of IN THE WORLD ;5';';"{‘1' rt.‘i.-'"-!"""“i"x m”""n:ll“mr:”m e v
¢ RELH - gl € r
Pt . 1015 sliort shaft RCA T1I63 § .90
the tf;b: dl\;lslon.s.. . I . :":'j ;..'.'.'g <haft ::;‘t 1_;;'{‘7:3 23?
. . a AT d
R Y que( the b1l E IR 1617 long »haft Admiral T8R14 1.20
ELECTRIC Cou. of Chicago as head of the Irnm- Teletane Ly " shaft |.32
. . nas - - o i.
industrial sales correspondence depart- liusne Teletone .~ shaft 1.20
T e LS 1.44
8 * alth heating nlate Tess Joeating nlate

=it for comnlele renlacement Her.

. . Al Moeller, general manager of
iENERAL ELECTRONICS INC. since 1944,
died in Ridgewood, N. J,

. - . Emil Maginot joined the AMERI-
CAN TELEVISION & RaDIo Corp., St.

Zt®
(4 p NEW LOW pRiCE
BLOOP g anas

{up FAMOUS HIGH PASS

. FILTER
Paul, Minn., as sales manager of the 1/ 2
distributor sales division. Mr. Maginot — 3 9 Bapioh interterence with Nlagara's 111 pace Aliert
: * " Q‘ Tosit feelion agaln nterference from amateur
was ﬁOI mel‘ly Salfs mam:ge.l Of[ the re- 3 . * trann:nu::r;.n..l;::lh.-rn:y. l;:.l all nllluir nle;‘l)rr\xl Z(;ﬂ(‘l;li"
i ing radio frequenes interferenee helow Mes, De
new? division o the Nationa Unlon NIAGARY exclusively presentz the “"Universal Baby clgned for 300 ohm Iradin, No loss in brighiness or
Radio Corp. Tester.” measuring 3%% x 21,* x f. Containg a olarity. 2
. N 2 ~EOu e : .
. . . Harry I’. Weston was elected ex- Ty p ke RIS QTG Vel | Wit and tectea T ...m...”.;....$ .50
ecutive vice president of REEVES SoUND- © 0130V AC or DO 0 o 6156 DC MA. Frgnata %LJ:;I A B‘I;ﬂ:rc‘: L —
it - «0n- AN aluns
CRAFT CORP. i Olme adjust and  DE-AC-ONMS switeh, Ineludes R
L AW, IRhinow, l'ecently retired |]-'||Illln\-|rz|::::n:‘|.-:‘<f Wil it into your wateh packet. ‘"' “PF!-!" "F'
advertising and sales director of the Cat. No. N.258 58.95 s AT
SPECHAL - LI 1 60 Crrnenwich foeaat, Maw Yaak &, M. Y.

I'evERAL TELEPHONE & RaDI0 Corp.,

NOVEMSBER, 1950

www americanradiohistorvy com


www.americanradiohistory.com

People

]06}

LR I N SN JNE QIR NN ANB JNb JNB JNB 4

YES! PLATT DOES IT .

War or no war. I'LATT contlnues to offer radlomen
a wide varicty of merchandise at rock bottom prices.
You are assured of bargain prices, immediate deliv-
ery, and tgp-nolch cquipinent.

And by the wa¥. if you don't see what You want
1lsted he sure to write, Or better still, why not make
it a point to stop in at Platt’s big retall store at
489 Broole St.

Write for owr Free Christmas Cirewlar!

20 POUNDS OF ASSORTED
RADIO PARTS

Transforioers. (hokes. Wire. Condensers, Inobs,
Bmk.ls Swlilcles, l):nmnnlnr

ONLY .. . L -

274-N COMMAND EQUIPMENT

Sensational Buys!

BCra42
BC-450.

Recetver

Remote  Conteal. . . -89
-453 S

Racl
2 Tranami Ih'l’ Hat‘k

dents add sales tax to your remittance.)

Dept. B, 483 Brooma St., N, Y. 13, N. Y.
PHOKES: RE 2-8117 and WO 4-2916

* K k k k ok k k kK k &k X

*l*!***l**?*i&&l*tb!*!*l!**#*******lt!lb*#!**
3 FEE

PLATT ELECTRONICS CORP. .

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*

*

“I 21 Frequen v Meter—Excellent Condliion 579 50 %
* Cuoinpass Hecelver. NEW
HJ(- Compass Reeeh er—Exeellent Condition 39 50 &
DYNAMOTORS *
Dypamntor for DY-12 Power Supply for ART
anly $7.98 %
Tybe nM 0
ml NEW  1.9%
Exeoliti-Onen 138 k
. In. 220 Vv, A
.- ..«..BRAND NEW 1.9%
*
SENSATIONAL *
SAVING!
*
FIELD TELEPHONES

Army surplus. completely re.

comditioned  and r electeically %

lested. Guaranteed.

LIKE NEW. Onlv 510'95*
HEADSETS—Excellent Buys! *
113-33 with roril and plug. used.

gl eon Il?lur{\ $0.79 *
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\ WAR EQUIPMENT MAIL SALE!/

SAVE up to 70% on Electronic,
Radio, Mechanical Equipment!

For home experimenters, laboratoriss, schools,
etc. New fully guaranteed. Froction of original
cost. 100s of items including:

® 2500-watt A-C Power Plants........... 5279 00

® G.E. Selsyns (pair) . 3.39
® Roytheon |10-v Electronic Timer. ... . 8.94
e Meg-A-Lite Continvity Condenser 110-v

Tester . . L ... il 1.99
¢ Registor, Capacitor Asst. 4 Ib. 1.89
e City DasI( Telephones . .. 5.98
® Photo Cell Light Control I(|f 4.87
e Other bargains — Com rossors " Paint Sproy

Guns, Engines, Pumps, Tools, etc.
18 yrs. in business in Lincoln. Sotisfaction Guar.
We prepay oll shipments,

Card brings cotolog, 1000s borgoins.

BURDEN SALES COMPANY

843 'O St., Lincoln, Nebr.

became the business manager of the
Protestant Radio Commission.

. . . Henry Jaslik, of AIRBORNE INSTRU-
MENTS LABORATORY, was named a dele-
gate-at-large to the ninth general as-
sembly of the International Scientific
Radio Union representing the National
Research Council in Zurich, Switzer-
land.

... C. E. Willis was named assistant
sales manager of the electromechan-
ieal division of LEAR, INcC., and A. N.
Lawrence was made manager of the
Eastern office at Teterboro, N. J.

... J. Grayson Jones, chief engineer
at ‘CONRAC, INC., was elected vice presi-
dent.

... Raymond W. Ayers elected vice
president of FREDERICK HarT & Co.,
Inc., Poughkeepsie, N. Y. manufac-
turer of sound recorders.

. . . Frank Dillbahner, treasurer of
WELLS GARDNER & Co., died in St.
Luke's Hospital, Chicago, at the age
of 75.

. . . Harry E. Austin was named vice
president in charge of the Pacific Coast
district for RCA COMMUNICATIONS,
Inc.

... Walter F. Kram has joined the
engineering staff of the BALLANTINE
LABORATORIES, INC., as senior engineer.
... J. William Costello joined CaPE-
HART-FARNSWORTH as sales promotion
manager. Capehart also announced the
appointment of Lewis W. Reynolds
as manager of the Atlanta region and
William H. Rinkenbach as sales re-
search manager.

... Leonard A. Johnson named sales
manager for maintenance and contract-
ing trades in the electrical sound re-
cording tape division of MINNESOTA
MINING & MFG. Co. M. D. Benson suc-
ceeds him as West Coast sales head of
the division. A. ). Steele was appointed
sales supervisor of the St. Paul region.
. . . Walter Ostman succeeded T. W.
Kirby as Pacific Mountain territory
manager of the PHiLco Corp. Mr. Kirby
was transferred to the Allegheny di-
vision.

. .. Scott W. Donaldson, deputy as-
sistant secretary of the U.S. Air Force,
appointed vice president of TELE-KING
Corp. and Edwin Weisl Jr. joined the
company as advertising manager.

Fred S. McCarthy was made sales
promotion manager of the WESTING-
HOUSE TELEVISION AND RaDIO Div.
... L. M. Sandwick was named vice
president and general sales manager
of ScoTT RADIO LABORATORIES and sales
manager of JOHN MECK INDUSTRIES,
INc.

. . . Joseph Kattan was named dis-
tribution manager of EMERSON RADIO
& PHONOGRAPH CoORP.

. . . Larry Offenbecker was named di-
rector of advertising at Scert Rapio
LABORATORIES.

. .. T. R. Mathews was appointed dis-
tributor manager of the radio-television
division of the STROMBERG-CARLSON Co.
... Sol TPredeger was elected vice
president of MAJESTIC RADIO & TELE-
viSION, INC. The company also an-
nounced the appointment of Warren
Frebhel as purchasing agent.
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FATHER OF RADIO, The Autohiog-
raphy of Lee de Forest. Published by
Wilcox and Follett Company, Chicago.
613 x 91 inches, 592 pages. Price $3.00.

The life history of the Father of
Radio could never have been written
by anyone, however well briefed, but
the Grand Old Man himself. Dr. de
Forest is a writer of consummate skill,
with an ability to use the resources of
the English language beyond that of
most of our leading authors. He deline-
ates facts with the exactness of one
accustomed to drawing up patent
claims; his expression is poetic, break-
ing into versification in more than one
place and appearing in sustained pas-
sages which the author himself has
called ““prose poems.” For de Forest is
a poet, and a number of his poems—in
addition to those scattered through the
text—appear in a special Appendix.

The surprising thing is that the biog-
raphy of such a variegated and event-
ful life could be contained between the
covers of a single book. Fifty-one
necessarily short chapters were needed
to describe this life.

The bulk of the narrative is of course
concerned with de Forest wireless, and
especially the adventures—technical
and legal—with the Audion. The au-
thor’s other fields of interest are not
neglected, and we can see throughout
the book how his love of music con-
stantly spurred him toward that end
which today he views with mixed feel-
ings—broadcasting! Indeed, in 1910 he
made the first broadcast of entertain-
ment (earlier broadcasts were chiefly
for test purposes) and in 1916 put a
transmitter on the air with regular
programs. We hear of the “radio
knife,” not known to the majority of
radiomen as a de Forest invention. His
development of talking pictures is also
given prominence, though little is said
about his “vibration transducer” or
phonograph pickup, or about a number
of other inventions which he himself
did not follow up, and which have be-
come universal. The personal angle is
not neglected; and we see in de Forest
the romantic, to be expected from his
poetic rather than reasoning brain
which might bhe inferred from his tech-
nical inductions and deductions.

Three appendices include selections
from de Forest’s poetry, a paper “Evo-
lution of the Audion” and a list of de
Forest patents, which number over 200.
The second appendix should forever
put an end to all reference to the Au-
dion’s invention as “putting an addi-
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Now is the time ta change your dry
battery radio into a dependable hum-
free AC receiver with an Electro Bat-
tery Eliminator. Save money—com-
pletely eliminates batteries and high
operating costs, uses only 11 watts.
Fits most radios, easily slips into bat-
tery space.

Model 'S" with Selenium Rectifier

T

Electro Battery Eliminators. Complete
filtering provides perfect reception.
Operate any 1.4 velt 4, 5 or 6 tube
battery radio from 119 volt, 50 to 60
cycle source. On-off switch, standard
battery plug and sockets make opera-
tion extremely simple. Guaranteed for
three years.
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220 volt power source
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Unmatched in Quality, Price!
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Pioneer Manvufacturers of Battery Eliminafors

Boolk Reviews

tional electrode in the vacuum tube”
and similar statements. Together with
Chapter 19 of the text, this shows
clearly that the Audion is an inde-
pendent development, related more
closely in important respects to the
coherer (or more properly de Forest’s
anti-coherer) than to the Fleming
“valve” with which it has been con-
fused. And since de Forest considered
each of the embryo stages of the Au-
dion important, he put the discussion
out of the range of controversy by
leaving a historical trail of patents be-

| ginning in 1903.

To say that this book belongs on
every radioman’s bookshelf would be
trite. To report that de Forest’s artistic
skill has made the reading of the
“must” book a pleasure is to make an
almost unique statement about litera-
ture fathered by an engineer.

RALPH 124C {14, by Hugo Gernsback.
(Forewords by Dr. Lee de Forest and
Fletcher P’ratt.) PPublished by Freder-
ick Fell, Ine., New York, N. Y. 51, x
813 inches, 207 pages. ’rice $2.50.
Ralph 124C 414 is a novel written
around a young scientist of the year
2660 and the world he lives in—a
world where radar, television, arti-
ficial plant culture, microfilm, and ray
sterilization are commonplace. Indeed
—they are today, but this novel ap-
peared first in 1911, as a seria! in the
author’s magazine Modern Electries,
when most official scientists would
have pronounced them impossible.
Whether one thinks of Hugo Gerns-
back as the Father of Science Fiction
or leans toward the idea (as Gernshack
apparently did in 1926) that the title
may belong to Jules Verne, the book is
a classic—possibly the classic—of sei-
entifiction. It established the principle
that a story of future inventions must
be scientifically correct; and it contains
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398.10 Broodwoy, N. Y, C. l |

more justified predictions than any
other dozen books ever published.
Irvonically enough, those which have
not materialized are precisely thoese
which seemed nearest at the time. For
example, wireless transmission of
power had already *“almost” been
brought about by Nikola Tesla, and
the electric automobile was making
progress against its gasoline-powered
competitor in 1911, (Battery improve-
ments and fuel depletion may yet leave
the electromobile in full control of the
roads long before 2660.)
(Continued on page 111)
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MAIL US YOUR ORDERS

All orders filled within 24 hours. lllustroted paris
list on request. Standord Brand tubes 50% off list

G St

Fitth ot Commerce Fort Worth, Texas

Wholesale
Electronics

RADIO-ELECTRONICS for
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VACUUM TUBE VOLTMETER

Versatile top-qualiry laboratery-precision VTYM
for triggendast operation and lifetime
dependable service.

15 different ranges. Lorge rugged 4%4* meter,
cant-burn-aut circuit. New zero center for TV & FM
discriminater clignment. Elecrronic AC & DC ranges:
©-5, 10, 100, 500, 1000 v. (30,000 volts and 200 MC
with HVP.1 and P.75 probes). Ohmmerer ranges,

.2 ohms to TO0O megs. DB scale. New stabls double-
triode bolonced bridge circuit—extreme accurocy.

26 megs DC impwt irpedonce. Atiractive 3<olor eiched
rubproof panel; rugged steel case. T15v., 60 cycle AC.
9TNIxbn 5.

Model 221-K, KIT, only $23.95

Model 221, foctory wired, $49.95

RF PROBE

Sensitive Germanivm
crymal probe for
tignal tracing ond
meaiviements lo aver
200 MC. Eatends tangs
of VTVM3 snd scapes.

Model P-75K KIT_ for YTVM;
P-76K for Scope; en. $3.75

Model P75 ar P78,
factory wired, ea. $7.50

HIGH

A new profertional EICO-engineered M

processed handls. Compl

your initrument.

Model HYP-1, only $6.95

The brand asw beval
EICO Servica-Enginesred far

vpply

New BATTERY ELIMINATOR
& CHARGER

radia teiting.

Latesh-type fvll wove bridge circuit,
eati@-heavyduty 4 Hock manganese
topper-auide rectibers. Lotest
Votiot-typs trantformer: 0-15 voits
outpwl. Conlinvavs sperationt 3-8 v,

mid filter condenter. Rugged meter
measures currgnt and voliage owlput
Double protecrion: fured primory;
automatic reset overload device for
secandary. Hondiome rugged
hammertgne steel cabinet. 115v.,

40 cycle AC. 100 x 73 x BY

Model 1040-K, KIT, only $22.99

Model 1040, foctary wired, $29.95

ELECTRONIC INSTRUMENT

COMPANY, INC.

276 Newport St, Broo

ni12, NY.

© 1950, Eectronic lastrument Co., Inc., Brooklyn, N.Y.

NOVEMBER, 1950

VOLTAGE PROBE

carelully designed and insuiated for eswa
sofery and wersatility. Extends rangs of
¥TVmi and voltmetert up ta 30,000 walhy.
Lucite head. Llarge flarhguardi. multi-loyer
with inter.
changeable ceramic Multiplier to makch

tactricol power for all oute

10 amps. intermitient: 20 amps. 10.000
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over 50,000 SERVICEMEN must be right!

Instruments undKITs
give you Laboratory Precision qf l,owes"f

New 1use-TesTeR

The brand new professional tube tester and
maerchanditer EICO Service-Engineerad for
vnbeatable vafue!

Lorge 4% fullvision merer. Tests conventional and
TV tubes including 9-pln minictures. New laver-action
switches—tests every tube element. llluminoted
“Speedroll Chort.” 2 grid caps. Short and open-slement
tests. Spore socket for new tubes. Protective overload
bulb. Elecironic rectifier. Hendsome 3-color etched
rubproof panel; rugded steel case. 115 v., 80 cycle AC.
12% x 9% x 4%,

Model 625-K, KIT, only $29.95

Model 625, foctory wired, $44.95

V. probe

Easy-to-follow step-by-step EICO pictorial & schematic
instructions—mast explicit & comprehensive in electronics!—
supplied with each Kit. Anyone can build the EICO Kits!

P N
T T LA A
(s Sre e st
q

the exclusive EIC0 Make-Good GUARANTEE

5" PUSH-PULL OSCILLOSCOPE

All-new laboratory.precision scope gives you all
the extra sansitivity and response for preécise
servicing of TV, FM & AM receivers.

Push-pull undistorted vartical ond horizontal amplifiers.
Boosted sensitivity, .05 to .1 rms volts/inch. Useful

1o 2.5 MC. TV-type multivibrotor sweep circuirs. 15 ¢ps—
75 KC. Z-axis Intensity modulotion feature. Duol
positiening controls move trace anywhere on creen.
Complate with 2-6)5, 3-65N7, 2-5Y3, 58PT CRIT.
Hondsome 3-color etched rubproot panel; rugged
steel case. 115 v, 80 cycle AC. 8% x 17 x 13",

Model 425-K, KIT, only $39.95
Model 425, factory wired, $69.9%

New Deluxe Kit
AM-FM-TV SIGNAL GENERATOR

A laboratory-precision generator EICO
Service-Engineered with 1% accuracy.

Extremely siable, frequency 75 KC—150 MC in 7
colibroted ranges. Wluminated hairline vernier tuning.
VR siabilized Nne supply. 400-cycle pure sine wave
with less than 5% distartion. Tube complement:

&X5, 7F7, &C4. VR150. Handsome 3<color etched
rubproof panel; rugged sreel cose. 115 v, 60 cycle AC,
12x13x 7.

Model 315-K, KiT, only $39.95

Model 315, factory wired. $59.95

See these other EICO Instrument KITS:
Model 320-K Sig Gen KIT, $19.95
Model 360-K Sweep Gen KIT, $29.95
Model 145-K Sig Tracer KIT, $18.95
Model S11-K VOM KIT, $14.95

Due to unsettled condl
1lons. all prices are subject
to chnnge wlthout natlee

ta fook ot the EICO

Be s
line re you buy any
highee-priced equipment! From

X Each EICO Kit and Instrument is dovbly guaranteed,
L by EICO and your iobber to contfain only selected
quality components. EICO guarantees 1o replace any
component which might become defective.in nermal
use if returned to the factory within 90 days of pur-
chase. EICO guarontees all Kits astembled according
10 EICO's simplifled instructions will operate os speci-
fied therein. EICO guarantess sarvice and calibration
of every EICO Kit and lastrument ot the nominal
charge o3 stoted in the Instructions.

www americanradiohistorvy com

;!' \| 4 etched rubproof ponel to
'ﬁ'ﬁ- modern engintering design,
s each EICO Kit and Imtrument
;s is crom-poched whh
n unbelievable valve fo satishy
the most exacking enginesring
S fequirementi. YOU be the
ivdge—compare EICO of your
iocal jobber reday, ond
SAVEl Write NOW for free
Iatest Catalog € describing the
camplste EICO line.

B
Pricet $% higher an Wes Coodd
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BECOME AN

ELECTRONIC TECHNICIAN
IN 2 MONTHS

TRAIN NOW FOR
IMPORTANT
RESPONSIBILITIES

Do you have 12 months to
invest in a training progrém
that can bring immediate and
life-long opportunities?

Then investigate the Tech-
nician courses available at
this College of Electrical En-
gineering. For example, in
those valuable 12 months
you can earn your Electronic
Technician's Certificate. You
enter the fascinating field of
Industrial Electronics. You
are trained for responsibili-
ties of tremendous growing
importance to the strength
and welfare of the nation.

This world-famous course
also supplies the basic funda-
mentals so that you can pro-
gress into studies of radar,
television and other branches
of Communication Elec-
tronics.

® Orer35,000alumni
and 1,555 students ®
Faculty of BS ipecialists
® Train in modern,
weli-equipped shops.

MILWAUKEE

SCHOOL of ENGINEERING

Technical Institute o College of Electrical Engineering

is offered.

MILITARY, ACADEMIC OR PRAC-
TICAL training will be evalvated
for odvonced credit.

NEXT TERMS OPEN
JANUARY 8 ., . APRIL 2

6 additional months make you a
RADIO-TELEVISION
TECHNICIAN

It is academically possible for the Elec-
tronic Techmician to complete this course
in 6 months of study. You are then ready
for vital assignments in the fields of Com-
munication Electronics.

TV and other branches of advanced
Electronics requires men who are trained
under the daily, personal guidance of spe-
cialists — through an intensive course
such as offered here.

In 24 additiona) months become an

ELECTRICAL ENGINEER

Under this intesnationally-known educa-
tional system, the Technician courses de-
scribed here are complete in themselves
but also serve as umts of the Coliege pro-
gram leading to the B.S. degree with a
Major in Electronics Thus, if you must
leave school after completing your Tech-
nician course, you are ready for immediate
employment or specialized services. Or,
you can continue here immediately or at
any time and your Technician Course will
be credited toward your B.S. degree.

Write taday for the help-
ful “Combination Catalog
and Occupational Guid-
ance Manual"",

MILWAUKEE SCHOOL OF ENGINEERING
Dept, RE-1150, N, Broadwoy and E. State
Milwaukee, Wils.

Rush free “‘Combination Catalog and Occupational

Guidance Manual®* plus facts on course iN..o.e.....
NI i ieeieioti it inuonan e enenaeannannn
Address.eeeieneiiinnaa., City State.....

ny. ...
0 Check if Veteran of World War il

B
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RADIO SCHOOL
DIRECTORY

RADIO
COURSES

Praparatory Mothematics Serv-
ice, Broodcast, Television Ma.
rine Operating, Aeronautical
Frequency Modulation, Radar.
Ciasses now forming for the
id-Year 1erm beginning Feb. 1st
Entrance exam, Jan. 15ih

Veterans. Literature,
COMMERCIAL RADI? INSTITUTE
s

(Foundea 1920)
38 west Biddte Street, Baltimore 1, Md,

ELECTRONICS-RADIO

Modern Laboratory
Instruction In

® SERVICING
¢ BROADCAST

OPERATING
® ELECTRONIC and
TV ENGINEERING

LOG
INSTITUTE, lnc.

21 HENRY, DETROIT 1, MICH.

Your Future in

RADIO-TV

Your future In radio-TV begins right now. witb proper
traluing. The Don Martin School of Rasdio Arts, estan-
lished in 1937, offers the training you want . . . for
every type of job In Radio-TV—seript wrlter. an-
noncer, disk jockey. newseaster, techuivian. Free job
nlacement serviee for Rraduates. Day and night elasses.

.. Write for gur FREE booklet, “YOUR FUTURE
IN RADIO.** Approved for velerans,

Don Martin School of Radio Arts

1655 No. Cherokes, Hnllywood 28. Calif. HUdson 2328)

auvpio eMginfEgNG scHooL

E 1Talsing b Andin fildamefiabe
Apnflic Heesniing. amd Audlo fre-
: ]

¥l lon
E wark
Approeed Tor Veleraas

HOLLTWOOD SOUMD INSTITUTE, ine.
H0-E Norlh Kenmers, Mollywesd £, Culif.
Bosarfy 17 Vebsrad ar Men-Vebemn

Pirture,

D

i ‘‘kev'’ man learmn how to we

recelve messages in code by “‘r::i"::l’:
and radio. Commerve needs thousands of
men for jobe. Good pay, adventu n
tereating work. jearn ‘at home quickly

through famoux Candler Svystem.
ity ’of Amateur or Cmryl:nervlnlqul..'l
cenne. Write for FRFE ROOK
CANDLER SYSTEM CO.
Dept. 3-M, Box 928, Denver | .Colo,, U,S.A,

RADIO-ELECTRONICS for
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BUFFALO RADIO SUPPLY

B Laboratory and theoretical instruc-
joh. Radio ‘Tralning tion under the guidance of experis,
Approscd for v elerans covering all technical phases of

Radio, Frequency Modulation and

SEE OUR LARGE Television. Prepares for oppoftuni-

Buffalo 3, N. Y.

SIGNAL CORPS INTER-
CONNECTOR RELAY BOX 730A
Thiis valuanle upil, made hy Bell. and more familiarly
Known by the 1. & Army desi&nation BUGLE, (8 en-
cased in a highly polished aluminum ease fitgxilex2ls
and contawms 130 mfd. of condenser capacity, sensitive

= i AD ON PAGE 11 ties in Broadcasting. Essential In-
Sprayberry dustry or Own Business.
: Acodemy of Radio TOTAL TUITION $450. NO EXTRAS.
Dept. 20-P, 111 N. Canal $t., Chicago &. 11l Morn., Atr., or Eve. Smoll Weekly Poyments.
Free Placament Service. Stote Licensed.

APPROVED FOR VETERANS.
ENROLL NOW FOR NEW CLASSES

Apply Dally 8.9; Sat, 8.2

‘ 219-221 Genesee St., Dept. RE |1
}

relays. resistors. and terminal strips. Urder St'\'l'r:l at
. 1 R

| VISIT. WRITE of PHONE the giveawas hrice of only

() RADIO ENGINEERING| || RADIO-TELEVISION
F};\—Television—Brocdccst INSTITUTE

olice Radio, Marine Radio. Radlo Kervicing, Avia- Piencers in Television Training Since 1933
Pliee e and Ultra High mobile applications. * 480 Lexington Ave., N. Y. 17 (46th St.)
Thorouch training in sl branches of Itadio amd Elec- | Plaza 9-5665 2 blocks frem Grand Central
tronics. Modern laboratories and equipment. Old es-
tablished school. Ample housing facilities. T acre
campus, Small  classes. enrollinents ~limlted.  Our = S

graduates are in demand, Write for catalog.
uniquely quantitatlve variations In either forward or

Approved for ML | reverse directions. 97x7"x8" hlack erackle aluminum
cverse rtions. 97x7™X8" g ckle minum
D VlLI’AIlAISO Tsc:'l!‘!fgkllsuosrllglll}[ENA o— T E L E " I s I 0 " — case. Hraml m-:' in original carton $9.95
t. C A » |
b . THE RADIO AMATEUR'S HANDBOOK

CYBERNETICSI

RTi463 12 Siage Elecironic Brain contalning 3—7F7,
1—7Y4, 3—7N7. 4 potenliométers. Nutcrous Tesistors.
fllter aml hypass condensers. filter chnkes. power aml
audlo transforiners, and 8ix semsitive plate relays. A
military development that provlded amazing stepless
\ controi propertional to correcilon required. In the orig-

Inal applicatlon. This phenomenal unli. with ils 3 mul
tistage push-pull ampliffiers and six 5.000 ohmn Telays
in heluge circuits. will accurately wntrol any 3 opers-
tions, related or unreisted. in mmnutely adjustable

Jam TELEVISION 2257 | TELEVISION i |

. o - PREPARE FOR A GOOD JOB! (The Biggest Bargain in Radlo Literature)
| : 24th Editlon $1.00 26th Fiition $1.50
H O COMMERCIAL, OPERATOR (CODE) 23h Ealitlon $1.25 27th Kditlen $2.00
i
RADI RADIO SERVICEMAN FAMOUS MAKE TUBULAR
Comblete Radio E . TELEVESION SERVICING | L CONDENSERS
plete adio ngineenn - IR + " .
coglrscBixécL [;l'elev.. (I;J.H.F.. alr;d BROADCAST ENGINEER ;”""' lln::: t ll"t ::.: s:ga
.M. B.S, Degree Lourses also V. A. Furnishes Books and To~ls UUTIRY 11 for 1,00
in Civil, Elect.. Mech., Chem,, and A Eng. ; ey e A 400 \° 13 tur 1,09
Bus. Adm., Acct, Visit campus, gene welelr:'qui::ed SEND FOR FREE LITERATURE 00 V. 12 for 1.00
l:ht Low (;?:5- P'ecl’- I E‘;:asonali:eg in- BALTIMORE TECHNICAL INSTITUTE I 130 ¥ clectrol 2 for 1.00
struction. s suceessful. Foun 1884. Enter | 3 . MO
e i Tamm Sopt. Wris o aaiog. | | 145 Butaw Plsee, Dept G, Balimore 11306 || | WBGETA ATE TAANSMTILE fni ol

TRI-STATE COLLEGE A2t c"saufitn | - = T || i e Tt ractieals ui e giag,

. DELUXE SUPERHET
A.C.-D.C. RADIO KIT

SERVICING s, WAL bz el o, o e
couRsE 2 Ran olyeths e insulntrd ¢ s

e
wound antenna loop. 12AT6, 2BAS. 12BES6.
I tubves suppiled. lReccives broadeast band from 5050

0 it K. Kit furm $8,25 or 2 fur $12,00 Assem

HOME 3TUDY T

&
S

ALDIE [SOUMD] ENGIMEERING TV H-ECTROMAGNE"a

Practical Shop and Laboratory Training ot

| Largest Resident TV School in the East! | | v wiced & Tewted $12.95 o 2 for M

HOLLYWOOD TECHNICAL THITITUTE Also RADID SERVICE & REPAIR, F-M & TELEVISION TOROIDAL COIL FILTERS
$NEE Narin Wt jon. Wb, vod 2T, £ :npamln for F. C.C. LICENSE EXAMS o st IO e "i“‘l'j,’“" Tose o Lass
- — == Approved for Veterans X R T AV ey

DELEHANTY SCHOOL of TELEVISION st Y, Navy 1'D-32011-1 21 Tow pass audin flters

o that are the exact electrical aml physical equisalent of
.Rﬁplvmﬁlﬂlﬁm“ﬁz? mHT"i | m’A EAST 13th STREET + NEW YORK 3. N. Y‘J commercial audio Niters zellin® for $35.00 whalesal
DEGREE 1m Fur nlxllu-rinr to xurplus Radlo Rnnlm' l-‘llu-:'p umrs- being
fered. Twive as selective as Q-tiver sectlon of 271 ..
Lulensag, speordliced wolise JoUulllid BLIONE  basla — = l N 8 3 . our” -
In mathemabics and rl:-cl;:cal engineering, advanced G (L0 ||rulluu~1I(!' l.'“."mﬂh l:“ T“lhu\r\-: |Illxl;i.‘l
rudio theory and design, television, Modern lab, Low B a0
tudaon,  Self help m;nurlunlllw:. Also  Z7.montlt B EVles CLchiy c . B -
coursts 0 Aeranautieai. Chemlesl, Civil. Electrical. ooK R
: 3 i TERRIFIC BARGAIN IN SPAGHETTI

amt Mechanleal Engineering.  Approved for G.L°s.

Enier Dee., Mareh. June, Ssnt. Catalogue. CON ] m page 108 Al lower than carioad lot prices.
INDIANA TEGHN'GAL coLLEGE ( tin ed fTO n pag ) Ilastic Spaghett] made to U, &, Alr Foree Spees
(511 E. Washington Bivd., Fort Wayne 2, Indiana et 1 e e for 10000 ol (p—
- - —_— ) 3 aine i
S — ——————— | The reader is likely to overlook |} 921000 O 50 o
RADIO d TELEVISION some of the predictions because of the “l_' " - e Tt
an matter-of-fact way they are treated. | | s i/ hos i, ooue fenmhe or o et
Over 30 years N.E. Radio Training Canter. Train Magnesium masts are common lace
for Gl types FCC oparators’ licenses. Also Radio £ b tod W }: nmonp HEAT GUN
and Television servicing. FM-AM broadcasting enoug oday that the reviewer can Streamlined pistol grip heat gun.
transmitters at school. Send for Catalog R. forget that in 1911 magnesium was | [ b1l oL bopsine 20, Cu, WL, bt
MASS. RADIO SCHOOL || merely a constituent of fashlight | ol N, o e of
« - 3 X . | 'S &
271 Huntington Avenue Boston 15, Mass. powder. Night baseball is another of hurrlcwie of Hot or cold air llaw out
., ) B A 5 ¥ H dus! ront radio chassis ey iknitin
Lic. by Comm. Mass. Dept. Educ today s Commonplaces which would s)'s\ltlrm. llen‘! rarhurlt-lnrs.“ullfllrll:c-ll(r;-l p||n|i Thaw bul
B - — H 1 H railiators or water pipes. W ry ¥ vife ir i
R — havc: eb:e_n cons}(:eiid ;F“posts}?[bleb b{ O:uII; lhe|l|:‘l:e of or(lllrnmy hlll“ :lr::'j:-].r :In: !'Iul(xnl.lrrnl:
> rying stockings ol t 1. lefroat i el e
RADIO and TELEVISION LS ..glneels 8 h .= pme . 1Y ‘ lInﬁunll_\', ()nh”i ;I;.;S. "-:ll(;:'(l:‘ﬂrﬂnl: rl‘zﬁul:nn 1‘.(:-:“':::
Thorough Training in All was written. On the other hand, the monev refunded If returned nrenabd within 5 dave
Technical Phases { I i i
o e AN l Bacillatorimn is so described that few WE CAN MAKE IMMEDIATE DELIVERY
APPROVED FOR ANS readers would recognize a chamber GN THE FOLLOWI IG TUBE TYPES IN
DAYS—EVENINGS WEEKLY RATES . 0 S REASONABLE QUANTITIES.
FREE PLACEMENT SERVICE FOR GRADUATES lined with germicidal lamps. 245 1.10 65 80 128L7 140
Tor Free Cawlog Wrie oot 1O | Gernsback’s near misses are almost | H B G 14 2% a0
RCA INSTITUTES, Ine. as interesting as his hits. He describes °Y3 75 87 ‘a0 ;gu 5
A Service of Radio Corporation of America i 5 . 523 1.08 6.6 1.60 o .
350 WEST 4TH STREET  NEW YOHK 14, N, Y. hydroponics minutely—without the 2’;?7 174 67 tse 29 '§§.
— N —— | hydroponic tanks. His wire spirals miss ALK R 120 e a1
| modern luminescent-tube lighting by = o o 7; a0
RADIO COURSES | o7 impressively navrow margin. And | 88 38 85 = %55 8
e RADIO DPERATING & COOE | his steeloniitm seems to have many— gg;i ] :g:;gm ngg ﬁ:u lzgg
® RADIO SERVICING @ ELECTRONICS but not enough—of the qu'lhtles of Muany of The alunc are JAN tubes, Manufacturers auan
® F.M. TELEVISIDN titanium. tities ar me af the above, No redm tipn while gfeaent

Preparation for Civilian. Maritime. Army vhortage lasts

and l.avy l‘cense requ rments.

Many of the predictions are neither

Write for Catales TE = 0 B
"‘nnt & r - hits HO.I' m]sses—Slmply upf:ulﬁlle.d. All Rlder .\lslllllu':inlnsnlcieigrllﬁlluroﬁfholgllnns {hramd
J iy wi:::.:..}?-:il'; | The reviewer of the 2050 edition will | | new, at substantial savings. Act quickly. Limlted Guan
SCHOOL no doubt have an interesting task. e

NOVEMBER, 1950
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AMPERITE

Studio- Microphones
at P.A. Prices

ldeal for
BROADCASTING
RECORDING
PUBLIC ADDRESS

“The vitimate in micro-
phone quality,” says
Evon Rushing, sound
engineer of the Hotel
New Yorker,

o Shout right into the
new Amperite Micra-
phone—or stand 2 feet
away—reproduction is
always perfect.

* Not affected by
any climatic conditions.
® Guaranteed to with-
stond severe “knocking
around.”

F

I?.E-Hl.;—Hl-lmp.
List $42.00

“Kontak” Mikes
Model SKH, list $12.00

il list $18.00

k Model KKH, 1

1l

sg:fﬂ:' ‘;Vt;h for Spo:‘l:s":
er:

troductary Offe":
ted folder

Toroaio

Conmda; Adlos Radie Corp., Lid., 5560 King 51, W,

TUBE — OHM — CAPACITY
TESTER!

MODEL 202

. |.me Voltage Cantiol.
hecks shoris and le-noe-
& Che*ks resistance to 4
+ Checks capacity from Dl Qo mid.
o Cheths condenscr leakige co : meqohm.
. Indlvndull sockets for every type tube

o lmll-m roll chart.
o Tests tubes from .75 volls to 117
filament voits.

Complete in sturdy. hand.rubbed port.
able'oak cate w:m carrying handle, $44 50
1dd 86 00 for 220V epernlion
s s s+ ® s s
Export Dept., 303 W. 42nd St.. N, V. C,

Weite Dept, B 11 fur Free Cutalog

Gives Mare Measurement Yolue Per Dallar
4

MEASUREMENTS
CORPORATION

M Yor

ADVERTISING INDEX

Aera Towers and Rototor Division 9%
Allionce Monuiuciurlng Company 8
Allied Radia Corparation . 51
Almo Radia Corporation 112
Alpiodco |-c. 7
Americon Phenalic Carporation 68
Amperite Campany, Inc. .

Amplifier Corporation of America 83, 108. 113
Astatic Corporotion

Atlos Sound Corp. . 48
8ell Telephone Loboratories, Inc. €S
Boyce-Roche Baok Company . . 78
Brook Electronics PP 9%
Broo%s Radio Dist. Compony 87
Buffalo Radio Supply 1
Birden Soles 108
Cali‘ornia Elecironics & TV Institute . ...87
Capilol Radio Enginesring Institute 7
Certified Television Loboratories 84
Cleveland Institute of Rodic Elecironics 20
Ciippord Instrument Lab., Inc. 108
Commercial Trades Institute 85
Communications Equipment Company . 102

Concord Radio Corporotion

Cayne Electrical School 82, 95, 103
DeForest's Training, Incorporoted

Don Good, Incorporated 100
Droke, R. L. & Compony 103
DuMont, Allen B.. Lobs. b
East Coast Electronics 9B
Editors & Engineers .. . . 8s
Electro Praducts Lobs. 108
Electro-Technical Industries 16
Electronic Instrument Company 109
E.etronic Measurements Compony 112
Electronic Technical Inst. . 78
Esse Rodio Campaony 92, 93
Fair Rodio Sales .. .. 181
Feiler Engineering Company 87, 95
General Electronic Dist. Company 73,7475, 7%
General Test Equipment Company 79
Gonset Campany . 9%
Greylock Electronic Supply .. . 81
Heath Compony 59, 60, 61 62, 63, 64, &5
Hickok Electrical Instrument Company 84
Hotel Strand 104
Hudson Radio & Television Company 104
Hudson Specialties Company 89, 113
Hytron Radio & Elecironics Corporation 8]

Industrial Development Engineers Associotes
(Regency Division) Inside Back Cover
Instructograph Compony 85

JFD Manufocturing Company 10%
Jersey Specialty Company 13
Lo Painte-Plascamo'd Corparatian Sé
Leader Radio & Electronics Corporation 13
Leotove Rodio Corparotion 106
Littelfuse, Incorporoted

114
Mallory and Co., Inc. P. R. Inside Front Cover
Meissner Monufacturing Company 10!

RADIO SCHOOL DIRECTORY

Pages 110-111

Baltimore Technical Institute

Candler System Company

Commercial Rad.o Institute

Delehanty Insti.ute

Electronics Inst., Inc.

Hollywood Sound Institute

Hollywoad Technical Institute

Indiona Technical College

Martin School, Don

Mos: Radio School

Milwautee School of Enginesring

RCA Institutes

Radio-Televisian Institute

Sproyberry Acodemy of Radio

Tri-State College

Yalparaiso Technical Institute

YMCA Traode & Tech. Inst.

Midwest Rodic ond TV Corporation s3
Murray Hill Books, Incorparated L. 94
National Plans Company -3
National Radio Institute . 3
National Schools H
Niagara Rodio Supply .. .. 108
Oak Ridge Products ... 103
Ohmite Manufacturing Company 17
Opportunity Adlets 102
Platt Electronics . 105
Prager's Remote Tuner 84
Precision Apparatus Company 86
Pres-Probe Company 83

Progressive Electronics Compaony

CA Service Compony
RCA Victor Division

{Radic Corparation of Americo) .
Radcroft Publications, Inc.
Radio City Products
Radio Corparation of America
Rodio Dealers Supply
Radic Receptor Company
Ravland Corparation (The&
Raytheon Manufacturing Company 90
Rider, John F., Publisher 99
Soms & Company. Incorporated, Howard W. 4, 88, 89
Simpson Electric Company 18

Smith Company. Wm. M. 9%
Sprague Products 14
Sprayberry Academy of Radio [}
Standard Transformer Corporotion 83
Sutton's Wholesale Electronics, Bill 108
Swedgal Rudio, Incorporated e 107
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ELECTRONICS TECHNICIANS
WANTED

The RCA Service Company, Inc., a Radio
Corporation of America subsidiary, needs
qualified electronics technicians for U. S.
and overseas assignments. Candidates
must be of good character and qualified
in the installation or maintenance of
RADAR or COMMUNICATIONS equip-
ment or TELEVISION receivers. No age
limits, but must have at least three years
of practical experience.

RCA Service Company offers compre-
hensive Company-paid hospitalization, ac-
cident and life insurance programs; paid
vacations and holidays; periodic review
for salary increases; and opportunity to
obtain permanent pasition in our national
and international service organization,
engaged in the installation and mainte-
nance of AM, FM and TV transmitters,
clectronic inspection devices, electron mi-
croscopes, theatre and home television,
r-f heating equipment, mobile and micro-
wave communications systems, and simi-
lar electronic equipment,

Base pay, overseas bonus, payments for
actual living and other expenses, and ben-
cfits mentioned above add up to $7,000
per year to start for overseas assignments,
with periodic review of base salary there-
after. Openings also available at propor-
tionately higher salaries for specially
qualified technicians with supervisory
ability.

Qualified technicians seeking an ad-
vantageous connection with a well-estab-
lished company, having a broad-based,
permanent peacetime and wartime serv-
ice program, write to:

Mr. G. H, Metz,

Personnel Manager,

RCA Service Company, Inc.,
Camden 2, New Jersey

WEBSTER- CHICAGO

RECORDING WIRE
Your Cost

15 "rute $1.00
30 Minute $1.49

60 " $2.43
Made from finest 0036 non-rusting stoinless steel
Nylan leader prevents detochment from supply spool.

*Write for FREE Broaodcaster News-magazine
10% Coash With Orders

LMO RADIO CO,

509 ARCH STREET = Philadelphia
6105 MARKET STREET » Wesi Phila
&th & QORANGE 5TS5. »

mingian

4407 VENTNOR AVE.= Atlantic City
Sylvania Electric Products 19
Tech-Master Products ]
Technifax 88
Tel-A-Ray Enterprises, Inc. 15
Thomas Electronics 85
Trio Manutacturing Company 7
Turner Compony 12
Ward Products 82
Weller Eleciric Corp. S4
Wells Saies Compony 92

RADIO-ELECTRONICS for
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Book Reviews

THE RADIUM

gl ATOMIC

- " SPINTHARISCOPE

\x\'.. W

"g ?’g’ ‘. TIE SPINTIHEARISCOPE §s

Dk =, one of the most amazing
. e o sclentitie  instruments  ever
P — = invented, The SPINTIIAR]-
n Bt SCOPE  demonstrates  Uhat
7 ﬁ: “y tadium  actually deslros_‘a

B 3 “l i atoms. ook inte the RI"IN-

THARISCOPE and jon see
a whole firmament it un like
a brilllant night sky. You
observe thousands of “"stars™
and untold bright flashes
shintlar to showers of rbhont-
Ing stars. Every flash Is the vesult of the destructlon of one
utom of radium. Thege fast moving Helium atoms (also
called Alphu rays) produce s minute fach of Eight when
they strike a vrystal of zinc sulphide contained In the
BIINTHARISCOI’E. The magnifying lens of the instru-
went makes these flashes visible to your eye. The action
keeps on going for over 1800 years. Our SPINTHARI-
SCOPE actoally contsing s smaH quantity of radlum. If
30U want to kee a most awe-inspiring sight. witness the
sctual destruction of thousands of worlds (atoms are minia-
ture worlds), by simply looking through the lens of the
Instrument.

See RADIUM DISINTEGRATED AND DESTROYED

KIGAT BEFORE YOUR EYES|
The RADITM
SPINTHAKRISCOPE
Item Neo. 190

Price, Postpaid 756

HUDSON SPECIALTIES
CO.. 40 West Broadway.
New York 7. N. Y,

I.H. l-.f". 83
¢ ||I'-'-'. r

AR

(3888488280000 dstddsadtdd s

——THIS MONTH'S SPECIALS —

Television Power

TRANSFORMER

50 Mil.,, 800 Volt, center tapped

i v Z 5795

This and viher well known TV
eplacement.
ATR INVERTERS. 12V. D" tnput. 110V

AU output, B0 AW, Lieal for small busts $16.95
CONSERSA.FONE, 5 stathon. TIOV. A.C..

60 cycle. Master. with | remate

olt “ "

components for

122222232222 228 23222 ]
2 2223 P2 222222223333 3

Complate Line Of
*EICO KITS SPRAGUE PRODUCTS®
* MEISSNER PRODUCTS RADIART TELE-ROTOR:

*NEBSTER aitomativ record changers,
*MDTOROLA RADIOS Home—.Auto ("ortable.
T.V. ANTENNAS, all types from §4.95.
R (4il ur Welle far any of Jour radio & electronle needs.
Prompt Dellvery—257r deposlt required on
Canbn onder. ¥hibped F.OUL. New York.
Write Dept. RE-11

:LEADEB RADIO & ELECTRONICS GORP-:

* 215 FULTON ST.
x WO. 42882 New York 7, N. Y.,

'3 853888880t afssdtssotsssss

%%
(222 3 23 3

*

BETTER TV RECEPTION in Fringe
and Low Signal Areas, by Woodrow
Smith and R. L. Dawley. "ublished by
Editors and Engineers, Santa Barbara,
Calif. 6% x 9% inches, 141 pages.
I'rice $2.50.

The authors of this little book get
right down to business and talk about
their subject, their whole subject, and
nothing but their subject. Starting with
an introductory chapter which dis-
cusses the action of the TV signal in
fringe areas, it devotes chapters to
methods of obtaining satisfactory sig-
nals; TV receiving antennas; trans-
mission lines and distribution systems;
antenna, mast, and feed line installa-
tions; and interference in weak-signal
areas. In each subject there is an
almost startling concentration on
fringe-area conditions and a welcome
lack of discussion of general television
problems.

NOVEMBER, 1950

PRACTICAL TELEVISION ENGI-
NEERING, by Scott Helt. IPublished by
Murray Hill Books, Inc., New York.
612 X 9% inches, 708 pages. I’rice $7.50.

By covering both technical and prac-
tical aspects of television while using
mathematical examples and problems
which can be handled by persons with
a working knowledge of algebra, the
author has prepared a book which will
prove useful to service technicians, stu-
dents, engineers, and any other persons
interested in almost any phase of the
industry.

Beginning with a lucid and carefully
planned discussion of light and optics
and their relationship to the fundamen-
tals of TV transmission, the author de-
scribes the C-R tube and oscilloscope in
detail. Following this, he discusses im-
age pickup tubes, the TV sync genera-
tor with its shaping, timing and deflec-
tion circuits, camera chains, video am-
plifiers, voltage-regulated power sup-
plies; TV receivers, transmitters, and
antennas; as well as television broad-
casting techniques.—RFS

TV INSTALLATION TECHNIQUES,
by Samuel L. Marshall. Published by
John F. Rider, PPublisher, Inc., New
York, N.Y. 5% x 81} inches, 330 pages.
Price $3.60.

The television installer often deter-
mines whether a set will give good re-
sults 01 work poorly. This book is writ-
ten for the TV installer so that he can
get the most out of a set in any given
location, whether it be in the city or in
fringe areas. While the first three chap-
ters discuss television, radio propaga-
tion and antennas in general terms, the
rest of the book is filled with practical
advice and instruction on making the
best installation, even to the number of
sacks of cement to use for a mast
foundation.

One chapter deals with high mast
and tower installations—how to design
and construct them and how to get them
in position. The final chapter gives a
summary of the municipal regulations
governing TV installations of the larg-
er cities. The useful appendix has many
charts and tables that the installer will
find, useful. —A[TV

OCEAN ELECTRONIC NAVIGA-
TIONAL AIDS, prepared by the United
States Coast Guard. I"ublished by the
Government DPrinting Office, Washing-
ton 25, D.C. 6 x 9% inches, 73 pages.
Price 30 cents.

Intended for the seriously interested
but nontechnical reader, this booklet
nevertheless contains many facts of in-
terest to the radioman. The aids dis-
cussed include Loran, the marine radio-
beacon system, microwave beacons, and
other radio aids, and radar. Appendices
give advisory minimum specifications
for marine radar and for marine Loran
receiver-indicator equipment.

The booklet has many photographs of
the various types of navigational aids
and photos of oscilloscope patterns as
they appear on radar receivers. Many
diagrams are used to illustrate the
operation of the various types of equip-
ment and a number of maps show the
location of navigational routes.
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SENSATIONALLY NEW!Y

.. & -h.h'l}'lt_ - ‘H“‘H:‘_H:‘-‘:-.‘H“H.

Professional

TAPE
RECORDER

The MAGN EMASTER* Eonsnlelle
Featuring

® Two-speed two-direction operation!
50 to 15,000 cycles at 15 in. per sec.
50 to 10,000 cycles ot 7'2 in. per sec.
® Dynamic ronge better than 50 db!
@ Single or dval track recording without
changing heods!
® Simultaneous monitoring off tape while
recording (optional)!

Other Magnemaster features include:
Separate heads for erase, record and
monitor * Guaranteed lifetime head
alignment » Shuttle speed in both direc-
tions * Synchronized brakes for instan-
taneous stop * No overshoot or tape
spillage during play or shuttle * Flutter
= 0.05% at I5 in. per sec.; = 0.1%, at
7'/3 in. per sec. * Lifetime self-adjusting
spring cluiches * Gentle non-slip non-
pinching drive system.

Write today for complete literature.
*Trade Mark Reg.

AMPLIFIER CORP. of AMERICA
I98-90 Broadway, New Yerk 13, N. .

I

(59 (59
PLEASE
Be Patient!

No tears, but plenty of sweat a-
orders keep pouring in for fa.
mous JSC Twin lead 300 Ol
Television Transmission Wire.

Tremendous back log and luoge
demands  caused Ly present
scarcities make it impessible to
satisfy everyone. However, JSC's
allocation system is designed to
serve number of
clients.

the greatest

We will appreciate your patience
until the present emergency lifis.
Meanwhile, look forward to JSC’s
new Twin Lead Wire sensation
we hope to announce real soon!

Jersey Specialty Co.

Little Folls, New Jersey
LitHle Falls 4-0784, 1404, 1405
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A BETTER AEAL
Snap On Holders Ten to a Box

Here they are in Plastic
And it doesn’t cost a penny mare
Plastic box is free
Servicemen want to buy 'em by the box
And everyone wants

the box with 100 uses

TV SNAP ON FUSE HOLDER

No. 094025
Time saver for pigtail replacement. Snap on ]

blown pigtail, then use regular fuse in other
side. ‘No soldering. Demand item with service-
men. Bigger TV profits.

$3.00 per box, list

LITTELFUSE

4757 N. RAVENSWOOD AVE., CHICAGO 40, ILLINOIS

adiohistorv. com
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THE DB 400

% L1sT $3250
% IN BLONDE FINISH AT $37.50

IS THE LARGEST SELLING
1v SIGNAL BOOSTER!

B E c A u S E e » o Regency wins all performance tests in nationally-known

laboratories . . . Regency is the lowest priced QUALITY Television Signa! Booster
. Regency offers such features as simplified tuning centrol; easy installation; full

coverage on all 12 channels . . . and Regency is UNDERWRITERS' (U . AFPROVED.

REGENCY Division, I.D.E.A. INC. « 55 New Jersey Street, Indianapolis 4, Indiana
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Now,.a the new

RC-16

RCA RECEIVING TUBE MANUAL

... you should have these other “RCA firsts"

in authoritative technical literature

oA

Receiving Tubes for
AM, FM, and Tele-
’ vision Broodcast.

l Bulletin 1275-E.

Characueristics and
base diagrams on over
450 RCA receiving
types. 24 pages, Price
10 cents.

RCA Phcex

New RCA Triple Pindex
ot your fingertips . . . any
3 base diagrams out of
over 600 receiving tubes
and kinescopes. Price
75 cemis. |

RCA Talevision Pict-O-
Guides. For quick
and accuraie TV

\ S trouble shooting
HEL & by picture
",( L analysis.

REA RCA Tob
g lavision ube
= ;’IICT-G'GU'DE ‘ Distributor
A = for details.)
e =@
e

Mon(hs of planning and preparation
went into the new RC-16 Recciving
Tube Manual to produce what is
unquestionably the most complete
and authoritative reference guide to
receiving-type tubes ever published.

Patterned after the famous RC-15—
of which over 600,000 copres were sold
—and retaining its proved features,
the new and larger RC-16 contains
over 300 pages of detailed informa-
tion on more than 460 RCA receiving
tubes and kinescopes.

Features include
... tube and circuit theory with for-
mulas and examples for calculating
power output, load resistance, and
distortion for several classes of ampli-
fiers—plus new information on
cathode follower design.

For quick action— 3
=—=—=—=Mail this coupon to your RCA TUBE DISTRIBUTOR -———"

Mr. RCA Tuhe Distributor:

Please rush RCA Technical Literature checked
below for which remittance is enclosed —

Name

Address.

City_

[1 RC-16 RCA Receiving Tube

[0 Receiving Tubes for AM, FM,

Zone_ State )

ELECTRON TUBES

... new information on kinescope in-
stallation and handling.

. .. aclassification chart which groups
types baving similar characteristics
and the same filament or heater volt-
ages. Also shows miniature types and
their GT equivalents.

... expanded circuit section, includ-
ing many new audio amplifier and
receiver designs.

... design data and charts for resist-
ance-coupled amplifiers.

b4 4 4

A textbook in itself, the new RC-16 is
the most valuable day-to-day tube ref-
erence guide in the field ... yet it costs
only 50 cents! Get your copy today
from your local RCA Tube Distributor.

RADIO CORPORATION

of AMERICA

HARRISON. N.J.

and TV (10 cents)
Tell me how I can obtain Volume I [
Volume Il [] of the RCA Pict-O-Guide

Manual (50 cents)
[0 RCA Triple Pindex,
New Edition (75 cents)

*If you do not know your RCA Tube Distribu-
tor, orders may be sent to RCA, Commercial
Enginecring, Section K49U, Harrison, N. J.
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