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'repare Now For The Higher Rewards
The Electronics Age Offers You

Industrial ELECTRONIGS

1ere is an immediate and grow-
z need for trained technicians

Industrial-Military Electron-
5, Radio-TV Servicing and
ymmunications. Better than
erage jobs with high pay, in-
cesting work, bright futures

rait you in the fast growing
dustry of the 1960’s. Join thou-
nds of NRI graduates now
nefiting from career oppor-
aities in this Electronic Age.

aining Equipment Included

NRI ““learn-by-
practice” training
is the time-proved
way to higher earn-
) ings and advance-
& ment. Except for
e FCC License
irse, all NRI courses include—at
extra cost—special training equip-
nt to give shop and laboratory
serience in vour own home. Makes
[ training come to life in an easy-
grasp, interesting manner. Take

: advice of job counselors, invest:
¢ Electronics if you are dissatished
h your present job or pay, or you
nt to prepare for military service.

«dest and Largest School
r nearly 50 years NRI has featured
ectronics training at reasonable
st because it is the oldest, largest
me-study school of its kind. Take
: first step to a new career now.
1il postage-free card. """«

ational Radio Institute, :
=1shington 16, D. C.

The NRI course in Electronics-
Principles, Practices, Mainte-
nance prepares you for a career
as an Electronic Technician in
industry, business, government,
the military. Compulers, teleme-
try, automation, missiles, rockets
all employ the same basic Elec-
tronic principles . . . and that is
what this NRT course stresses
with illustrated lessons, special
training equipment.

Commercial |

You must have an FCC License
if you want to operate or service
transmitting equipment used in
TV and Radio Broadcasting,
aviation, marine, microwave, fac-
simile or mobile communica-
tions. Even a service Technician
needs an FCC License today to
work on C-Band Radio equip-
ment. From Simple Circuits to
Broadcast Operation, this new
NRI course trains you quickly
to take Government exams.

In NRI’s Communications course
you get actual experience as NRI
trains you for your choice of
Communications fields. Commer-
cial methods and techniques of
Radio-TV Broadcasting; tele-
type; facsimile; microwave; ra-
dar; mobile and marine radio;
navigation devices; multiplexing
are some of the suhje: ts covered.
You work with special training
equipment.

Radioc and TV SERVICING

NRI’s time-tested course in Serv-
icing not only trains you to fix
radios, TV sets, hi-fi, etc., but
also shows you how to earn spare-
time money starting soon after
enrolling. Fast growth in num-
ber of sets means money-making
opportunities for you in your
own spare-time or [ull-time busi-
nesg, or working for someone
else. Special training equipment
at no extra cost. Mail postcard.
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“America’s Hi-Fi & e S
Electronics Shopping Center” A

OUR 41st YEAR cATALOd —

Yours free for the asking — the biggest, best and
most comprehensive catalog in the 4l-year history
of Lafayette Radio. Audiophile, Experimenter, Hobbyist, Technician,
Engineer, Student, Serviceman, Dealer — you'll find what you want
in this latest Lafayette catalog.

LARGEST STOCK SELECTION. Stereophonic Hi-Fi equipment, Citizens Band,
Ham and Amateur equipment, Radio & TV parts, Optics, Industrial Supplies,
and much more, inciuding all the favorite name brands.

LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits . . .
* o dollar for dollar the best value for your money today. You'il also see
/ hundreds of Lafayette specials ... available only from Lafayette. And,
= as always, SATISFACTION GUARANTEED OR MONEY REFUNDED.

LOWEST PRICES. You'll save money too with Lafayetie's low, low
TUBE TESTER prices. The lowest prices are always in the Lafayette catalog.

TEAS ..o 15.95
24-HOUR SERVICE. Quick, courteous service is your guarantee
at Lafayette. Most orders are fully processed within 24-hours
after receipt in the mail Order Division.

NEW EASY-PAY PLAN.
Now, NO MONEY DOWN ...

P
COMPLETELY WIRED,
FULL SIZE

10,000
OHMS-PER-VOLT
MULTITESTER
TE10......9.95

cmnmglg‘r\an up to 24 months to pay.
ZEN D
y “WALKIE TALKIE” SUPERHETERODYNE
HE-29A........ gafch ;g:g COMMUNICATIONS
AIOVRATE RECEIVER
.7 ; . KT-200, Kit ...64.50
TRANSISTORIZED e HE-10, Wired ...79.85

PORTABLE TAPE
7 g RECORDER
;F@ RK-125............... 29.95

| FM STEREQ
MULTIPLEX TUNER
Rl LT-700 ... 128.50

A " A W EII" XX | lafayette Radio, Dept. EIC-2  P.0. Box 190 Jamaica 31, New York |
r A DX O § [ Rush my FREE Lafayette 1962 Catalog 620 1

165:08 LIBERTY AVENUE, JAMAICA 33, N. Y. | [] Please send me # , shipping charges collect. 1
OTHER LOCATIONS I am enclosing $ .

NEW YORK, N. Y. BOSTON, MASS. l l
100 6th Avenue 110 Federal Street i Name. —2x—J]
NEWARK, N. . PARAMUS, N. 1.

24 Central Avenue 182 Route 17 ] Addre |
BRONX, N. Y. PLAINFIELD, N. J. Ci
rgham R 139 W, 2nd St j City Zone State -1
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Record-Shattering Boom in Electrical
Appliances Opens Up Exciting Profit
Chances for Men Who Can Repair Them

OVER FOUR HUNDRED MILLION electrical appliances are in use right now in American
homes— and are increasing at the rate of 76 MILLION a year! No wonder that men
who know how to service them properly are making $3 to $5 an hour — in spare time or
full time. FREE BOOK tells how you can quickly and easily get into this profitable field.

Appliance sales in BILLIONS OF DOLLAR
= , _

'52 '53 ‘54 55 '56 ‘57 '58 59 ‘60

(Above) Based on chart in
.Electrical Merchandising Week Magazine.

Just look at how dependent American homes
have become on electric appliances!

Here are some of today’s common appliances. and
the number of U.S. homes containing each.

Air Conditioners (Room). ... ... 6,500,000
Bed Coverings. . . ... ... o

Clocks T dan' s s n. ddd P ..40,268,000
Coffee Makers (autamatic). . .. . 27,000,000
Freezers ot 8. o > 11,200,000
Frypan Skillets. . ...... .....20,600,000
Heaters, Portable (Elec.). . ..14,415,000
Heating Pads. . ... . ... .19,925,000

Hotplates. .. .. ..
Irons (Standard).

..12,105,000
. .44,850,000

Steam lrons. .. .. . .28,200,000
Mixers. .. ...... 27,000,000
Ranges. . 17,200,000

Refrigerators
Sandwich-Waffle Comb.

.. 49,605,000
..17,615,000

Shavers. . ... ... o i .. . 34,500,000
TOUMErs b i ioigos 4 gmm o g 4 - rin 40,195,000
Vacuum Cleaners. . . ..36,700,000
Washers. . .................. 47,100,000
EARN WHILE YOU LEARN
: with this
APPLIANCE
TESTER

— Yours at No
Extra Charge

Course includes all parts to assemble a portable,
sturdy Appliance Tester. Use it to locate faulty cords,
short circuits. poor connections, etc. in a jiffy; find
defects in house wiring; measure electricity used by
appliances; many other uses. Helps you earn while
you learn.

March, 1962

HE “ELECTRICAL APPLIANCE BOOM”

is in full swing. For example, an-
nual sales of coffee makers have
zoomed in the last decade from
900,000 to 4,750,000. Room air condi-
tioners have gone from 200,000 a
year to 1,800,000 a year. In just the
last five years Americans have
bought 26 million electric fans, 9
million electric heaters, 5 million
deep-fat fryers!

The coming of the auto created a
multi-million dollar service indus-
try, the auto repair business. Now
the same thing is happening in the
electrical appliance field. But with
this important difference: anybody
with a few simple tools can get started
in appliance repair work. No big
investment or expensive equipment
is needed.

We Tell You Everything
You Need to Know

If you'd like to get started in this
fascinating, profitable, rapidly grow-
ing field—let NRI give vou the home
training you need in Servicing Elec-
trical Appliances. Here's your chance
to build up “a little business of your
own” without big investment — open
up an appliance repair shop, become
independent. Or keep your present
job, turn your spare time into extra
cash.

You can handle this work anywhere
— in a corner of your basement or
garage, even on your kitchen table. And
you can earn $3 to $5 an hour — get
back the cost of the course before you
finish it. No technical experience, or

[ e e e e

NATIONAL RADIO INSTITUTE
' Dept. KC2, Washington 16, D.C.

[J Spare Time Earnings

Name.... ... o ol
Address... ...

(cH; e o e

[ e e o S —

08 S e .Zone, ...State. ...
Accredited Member National Hame Study Council

higher education necessary. We tell you
and show you everything you need to
know, in plain English and clear pic-
tures. And the training costs you less
than 20¢ a day!

FREE BOOK

and Sample Lesson

Our 24-page Free Book tells about
America’s “Electrical Appliance Boom”
— how we train you to “cash in” on it.
Free Sample Lesson shows how simple
and clearly illustrated our instruction is
— how it can quickly prepare you for a
profitable future.

Mail coupon, let-
ter, or postcard to:
National Radio 5
Institute, Dept. y'; -4

1
KC2, Washington s f'l
16, D.C. (No obli- T
gation — and no Aoy Ny !

salesman will call =
on you.) =

Please send me Free Book about your Electrical Appliance Repair Course
and a free Sample Lesson. I am particularly interested in:

-
|
|
|

[J Business of My Own i

I understand there i8 no obligation on my part; and no salesman will call. =
|
|
|
|
|

[ Better Job




Write to: Letters Editor, Electronics Illusfrafed,aﬂ’ <
.

® CB Offer

We of the Johnstown CB’s have
started a monthly newsletter for our
members and any others interested. We
would like to exchange copies of our
paper for those put out by other similar
organizations.

Any individual CBer who wants a
free copy can obtain it by sending me a
stamped, self-addressed business en-
velope.

Ronald Gombar
Secretary
Johnstown CB'’s
Box 852
Johnstown, Pa.

Any other CB clubs want to exchange
newsletters? Just get in touch with Mr.
Gombar. And if you want EI to list your
publication exchange offer, send us a
note.

@® Caw, CAW!

I don’t really know much about elec-
tronics but I would like to build a tran-
sistor portable phonograph for use in
hunting crows. What I need must be
able to play a record with enough vol-
ume to call and fool crows for miles
around. Can you help me?

Lawrence Kreuser
Green Bay, Wis.

Not much, we’re afraid, Larry. You
could try one of the transistorized port-
able PA systems and a crow call that
you can buy at any sporting goods store.
You might not fool the crows—but
you'll at least have fun scaring your
neighbors.

4

67 West 44th St., New York 36, N. Y.

® Real-live Antenna

Not long ago I was monkeying with
my tape recorder with the power on and
as I bumped a wire, the thing started
picking up WJJD here in Chicago.
When I took my finger away the station
went off. What gives?

Beecher V. Ruh
Chicago, I1L

It’s an old story, Beecher. The bias on
one of the microphone preamp tubes
was such that it enabled the tube to op-
erate as a detector. Your finger fed the
signal into the circuit and your body
was the antenna. The recorder’s high-
gain amplifier did the rest.

® Cindy’s Complaint

—————
e

HAM
SHACK
KEEPQUT!

The following verse is for the benefit
of the electronics-age girl friend. She’d
like to show more interest but you men
seem to think the effort is too great and
women are stupid. Give a gal a chance!

Tubes and wires, mikes and switches

Always give me nervous twitches.

Coax cable, signal check

Make a girl a nervous wreck.

“Tap that tube and check another”

And you feel just like his brother.
Cindy O’Connell
Utica, N. Y.

[Continued on page 106]

Electronics Illustrated



PICK YOUR OWN
SUCCESS STORY

FROM THIS PAGE

These are the true stories of people who
seemed trapped in routine, low-pay shaky
jobs. Handicapped by lack of proper train-
ing, they couldn’t get the things they wanted
out of life—more money, a job they liked,
security and happiness.

They are a small sample of the thousands
of men and women—young and old—who
turn to L. C. S. for help. Their will-to-learn
plus L. C. S. training have changed the course
of their lives.

pay and feel you can’t improve yourself be-
cause of lack of specialized education? Well,
these men and women were in the same boat.
With I C. S. training, one of these success
stories could be about you.

I. €. S. is the oldest and largest correspondence
school. 250 courses. Business, industrial, engineer-
ing, academic, high school. One for you. Direct. job-
related. Bedrock facts and theory plus practical

application. Complete lesson and answer service.
No skimping. Diploma to graduates.

For Real Job Security —Get an L. C. S. Diploma!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Wins $3000 contest—‘“After my
1. C. 8. courses I secured a new
Position." says Mr. Cecil Rhodes.
‘My income has more than dou-
bled and I recently won a $3000
sales contest.”

“As 3 college graduate, | found 1.C.S.
very valuable.” Robert Lee took the
I. C. S. Course in_Advertising, is
now Promotion Manager for a
large corporation. “I. C. S. got me
started on the way up,” he says.

3 FREE BOOKLETS-

From clerk to Assistant Estimator,
thanks to 1.C.S. “Any way you look
at it,” writes Mrs, Edna James,
“the time and money one spends
for I. C. S. Courses will be repaid
a thousandfold.”

Reports 20
Gregory C. Johns says, “
training gave me unlimited op-
portunity! I have completed one
course, and am now enrolled in
Practical Plumbing.”

intrease in salary?
C. S.

36-page pocket-size guide

to advancement, a gold mine of tips on “How to

Succeed.” Also a big catalog outlining oppeortunities

in your

I.C. S., Seranton 15, Penna.

field of interest and a sample 1.C.S. lesson.

Accredited Member,
Nationat Home Study Ceuncil

BOX 92390B, SCRANTON 15, PENNA.

ARCHITECTURE
and BUILDING
CONSTRUCTION

O Air Conditioning

O Architecture

O Arch. Drawing and

AVIATION

O Aviation Engine Mech.
O Reading Aircraft Blueprints

BUSINESS

Designing O Accounting
D Building Contractor O Advertising
O Building Esti Book and Cost

Accounting

O Carpenter Buitder 0 J 4
O Business Administration

O Carpentry and Millwork

O Heating O Business Management
O Painting Contractor O Clerk Typist
O Plumbing O Creative Salesmanship
O Reading Arch. Blueprints O Managing a Small Business
O Professional Secretary
ART O Public Accounting

O Commercial Art O Purchasing Agent

(In Hawaii, reply P.0O. Box 418, Honolulu)
Without cost or obligation, send me “HOW to SUCCEED” and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):

O Oil Field Technology O Electric Motor Repairman

O Aero-Engineering Technology [J Pulp and Paper Making a

CiviL
ENGINEERING
D Civil Engineering
[0 Construction Engineering
O Highway Engineering
O Protessional Engineer (Civil)
[ Reading Struc. Blueprints
O Sanitary Engineer
O Sewage Plant Operator
O Structural Engineering
O Surveying and Mapping
O Water Works Operator

DRAFTING
O :im_aﬂ Dratting

Elec. Engr. Technician
DO Elec. Light and Power
D Practical Electrician
D Practical Lineman

O Professional Engineer

HIGH SCHOOL
O Good English
D High School Diploma
D) High School General
D K. S. College Prep.
(Eng'r'g & Science)
3 High School Math
D High School Science
D Short Story Writing
LEADERSHIP

Drafting

(Partial list of courses)

O {Industrial Foremanship

ICS

O Industrial Satety

O Machine Shop Practice

O Mechanical Engineering

O Plumbing and Heating

D Professional Engineer

O Quality Cantrol

O Reading Shop Blueprints

D Refrigeration and Air
Conditioning

[0 Tooi Design [ Too! Making

RADIO, TELEVISION
3 Generai Electronics Tech.
L] Industrial Electronics
O Practical Radio-TV Eng’s'g
O Radio-TV Servicing
O TV Technician

RAILROAD

O Magazine fllus.
.0 Sign Painting and Design’g
[ Sketching and Painting

O Real Estate Sal
3 Salesmanship
(] Salesmanship and

Management
AUTOMOTIVE
O Automobile [ Tratfic Management
O Auto Body Rebuilding CHEMICAL

O Analytical Chemistry
D Chemical Engineering

and Refinishing
O Acto Engine Tuneup

D

O Dratting & Machine Deslgn
O Electrical Drafting

D Electricai Engineer Drafting
O Industrial Piping Drafting
O Mechanical Dratting

[ Sheet Metal Drafting

ELECTRICAL

D Industrial Supervision
D Personnel-Labor Relations
O Supervision

MECHANICAL
and SHOP
O Diesel Engines
O Gas-Etec. Welding
[ Heating tng Air Conditioning

O Genera! Railroad

STEAM and
DIESEL POWER
O Combustion Engineering
O Power Plant Engineer
[ Stationary Diesel Engr.
O Stationary Steam Engined

O Auto Electrical Technician O Chem. Lab. Technician O Etectrical Appliance Servicing Eng g TEXTILE

O Diesel Engines D General Chemistry O Electrical Engineering D Industrial Instrumentation O General

Name. Age Home Address

City. Zone State. Working Hours AMtoPM——
m R Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., Montreal,

€anada. . . . Special low monthly tuition rates to members of the U. S. Armed Forces.

March, 1962




THENTIG! COMPLETE' MODERN!

or

DOWN-TO-EARTH TRAINING

; that helps you repair any TV

radio set ever made!

Let these two famous training books
teach you to handle all types of AM.
FM and TV service jobs by approved
professional methods—and watch your
efficiency and earnings soar! Almost
1500 pages and over 800 clear pictures and
diagrams expla'n EVERY troubleshooting and
repair operation as clearly as A-B-C. No
needless mathematics. No involved theory.
You get straight-from-the-shoulder training
of the type that teaches you to do the best
work in the shortest timet

library complete!

SAVE §2.00 i=v:; oo

mous Ghirardi books at a saving of $2.00
under the regular price. See MONEY-SAVING
COMBINATION OFFER in coupon.

Make your service

Complete Training in

o You can repair ANY radio, TV

or other electronic equipment
lots easier, faster and better when
youre fully familiar with its circuits
and know just why and how each one
works . . . and that’s exactly the kind
of specialized train'ng you get in
Ghirardi’s 669-page Radio & TV CIR-
CUITRY AND OPERATION training
guide. It gives a compiete understand-

@ Complete guide to PROFESSIONAL SERVICE METHODS

Rad’o & TV TROUBLE-
SHOOTING AND REPAIR is a
complete 822-page guide to professional
service methods . . . the kind that help
you handle jobs faster more profitably.
For beg'nners, this giant book with its
417 clear illustrations is an easily
understood course in locating troubles
fast and fixing them right. For experi-
enced servicemen, it is an ideal way to

MODERN CIRCUITS

ing of basic modern circuits, then
shows what troubles to look for and
how to el'minate needless testing and
guesswork in servicing them. Through-
out. it gives you the above average
training that takes the headaches out
of troubleshooting and fits you for the
best-paid servicing jobs. 417 clear il-
lustrations. Price $9.00 separately.

develop better methods and shortcuts;
or to find fast answers to problems.
You learn troubleshooting of all types
from ‘‘static’’ tests to dynamic signal
tracing methods. Step-by-step charts
demonstrate exactly what to look for.
A big television section is a down-to-
earth guide to all TV service pro-
cedures. Price $10.00 separately.

CASH IN ON APPLIANCE REPAIRS!

Save

$6.75

When you consider
appliance repairs these days you’ll quickly recognize the

bills!

the prices

repalr Earn In spare time!

charged for electrical

tr

FOR THE

.\ COMPLETE
TRAINING

mixers;

oney
in this literally tremendous field!

At only a small fraction of prices charged for mail-order
training courses, this 370-page, low cost book teaches you
step-by-step how to repalr practically any home electrical
appliance.
quickly. Book even explains how to make your own inex-
penslve test tools and
refinishing melhods.
Std. & automatic washers; ironers; toasters; ranges; cleaners;
hot plates; razors; clocks; motors; water heaters; bottle warmers;
waffle irons, and many more.

ing opport ies open to trained men

Troubleshooting charts helb you locate faulis

trains you in modern appliance
Inctudes specific service detauls on:

Price $6.75.

=

31,-pound, 744-page

in print.

Just look up the how
data on that old radio!
times out of 5, this

;tl()—do-it

Ghirardi

HANDBOOK tells what is likely
to be causing the trouble . . .
shows how to fix it. No useless
testing. Covers every model made
by 202 mfrs. from 1925 to 1942.
The only guide of its kind still

Cuts service time in

FIX OLD RADIOS FAST! , Without

half! Includes common trouble
symptoms and their remedies for
over 4,800 models of old home,
auto radios and record changers.
Airline, Apex, Arvin, Atwater
Kent, Belmont, Bosch, Bruns-
wick, Clarion, Crosley, Emerson,

Four
giant,

Fada, G-E, Kolster, Majestic,
Motorola, Philco, Pilot, RCA,
Silvertone, Sparton, Stromberg

and dozens more. Price $10.00.

LEARN ELECTRIC
MOTOR REPAIR!
ﬁ} Handle ANY Job

from minor repairs
to complete rewind-
ing.

It pays to train for
something different!
ELECTRIC MOTOR
REPAIR is a complete
guide that helps you
cash in on this grow-
ing fleld. Shows how
to handle all repair
jobs (including com-
plete rewinding) on
practically ANY AC
or DC motor or gen-
erator in common use
—from fractional
horsepower to giant
industrial motors.
Special duo-spiral binding brings text
and related how-to-do-it diagrams side
by side so that you learn fast. easily
and right. It’s the ideal book whether
you want to train for a good-pay motor
repair job or simply want to fix motors
as a sideline or hobby! 560 pages; over
900 pictures. Price $9.25.

P

e
TThn veiew

CUTS TO TV
REPAIRS

Eliminate
needless testing!

Just turn the dial
of the pocket-size
PIX-O-FIX TROU-
BLE FINDER
GUIDE! When the
picture in the PIX-O-FIX window
matches the image on the TV screen
—presto!—you've got your clue. PIX-
O-FIX shows the likely causes of the
trouble—indicates the receiver section
involved—then gives clear repair in-
structions. Two PIX-O-FIX units Nos.
1 and 2 cover 48 different TV troubles.
Together, they're a comprehensive
guide to quick ‘‘picture analysis’’
servicing of any TV. Price only $3.95
for the two.

SHORT

Get your COMMERCIAL
OPERATORS LICENSE!

Train for radio's
best paid jobs!

This famous book
makes it easy to
train for your FCC
commercial license
as an operator
aboard ship, in
aviation, broad-
casting, telecasting,
ete. LICENSE
MANUAL FOR
RADIO OPER-
ATORS is a quick,
easily understood

guide that covers
ALL EIGHT FCC examination ele-
ments—not just some of them. Re-
views almost 2200 exam questions.
Covers everything you’ll need to
know to pass your examination for
1st or 2nd class radio-phone license
?older with flying colors! Price

6.75.

Electronics Illustrated



SPECIALIZED TRAINING GUIDES!

Complete, Easy-to-Understand!

Each of these famous books is
the equivalent of a complete
training course in its subject—
written for fast, easy understand-
ing—and priced far less than you
might ordinarily expect to pay for

such remarkably complete and
authentic training. Hundreds of
thousands of copies have been
sold for home study purposes—
because they are so clearly writ-
ten and so remarkably complete.

PRACTICAL TV

@SERVICING

s

It's what you know
about using instru-
ments that counts!

S e £rus MR YR “r

Guide to ELECTRONIC TEST PROCEDURES!

Rufus P. Turner’s 316-page BASIC ELECTRONIC
TEST PPROCEDURES manual with more than 190
illustrations, pattern photos and procedure diagrams
teaches you to test any circuit, equipment or com-
ponent in a fraction of the usual time. It is a com-
plete course in professional testing techniques! Ilor
instance. you learn to check for distortion by the
‘scope, rejection filter, harmonic distortion meter,
wave analyzer or oscillator methods. You learn to
measure resistance with a current meter, a volt-am-
meter, voltmeter, ohmineter, or via the bridge methoed
—and so on.

Includes Current checks;
pacitance, Resistance, AF, RF Phase, Distortion &
Modulation; testing Tuhes and Semiconductors:
testing Amplifiers; checking Sensitivity, RF Gain,
Fidelity, AVC Voltage, etc. Even includes industrial
electronic test procedures. Price $3.50.

measuring Power. Ca-

Here's What You Need to
Know About

Men who really know
how to use oscilloscopes
locate troubles faster, re-
pair them more accurately
—and this famous manual
teaches you the methods
they use. In short, MOD-
ERN OSCILLOSCOPES AND
THEIR USES gets right
down to earth in bringing
you the complete “know
how'* of using the handiest,
most versatile
of them all!

Particular
paid to realignment pro-

SCOPES!

cedures. Every detail of
testing is explained from
connecting the 'scope and
setting its controls to ad-
justing components in the
chassis being tested. Illus-

trated instructions teach
you to analyze patterns.
Even includes data on

quantitative measurements
(as used in color TV serv-
icing) and use of 'scopes in

instrument industrial electronics and
atomic work. 370 illustra-
attention is tions.
Price $8.75.

NEW! Practical guide to

Diodes
Transistors
Thermistors
Varistors
Rectifiers

Photo cells,
ete.

PLUS

use, test and
measurement data

_ This down-to-earth, 278-page book
gives you a good working knowledge
of all commonly used sem.conductors.
It answers your questions. It makes
semiconductor construction, curcuit
applications and use understandable
without a lot of highly techn.cal
train‘ng. In short Rufus P. Turner's
SEMICONDUCTOR DEVICES has been
specifically written for technicians,
servicemen and experimenters who
now find these tiny devices so im-
portant in their work. Standard and
special types are explained. Over 250
illustrations demonstrate semicon-
ductor circuitry, operational and con-
struction features. Semiconductor
test and measurement methods are
described in detail. Price $7.50. Use
coupon.
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01 Radio & TV Clrcultry and Operation
$

#708214) 8.00
O Radio & TV Repair

{#708578) 10.00
O Electrical Appliance Service Manual

(#708172) ___ 8.75

dio Troub:

(#708297) 0.00
0 Electric Mof

#708735) .- 25
0 PIX-O-FIX Trouble Finder G

#708412 .95

(OUTSIDE USA—
Add 50c to each

Most complete,
genuinely heipful
television training
in 10 years!

Written by a man
who has actually
done the work him-
self and knows how
to make things clear,
this big, fully revised book is an up-
to-the-minute guide to Television
troubleshooting and repair procedures.
Saves experienced men loads of time!
Is a complete training course for be-
ginners!

The "Cream' of Modern
Television Service
Methods—Clearly Explained

First, PRACTICAL TELEVISION
SERVICING by J. R. Johnson ac-
quaints you with receiver layouts,
sections and construction. A big
troubleshooting section teaches you
to pinpoint troubles in a minimum of
time. Case histories on specific serv-
ice calls demonstrate service proce-
dures as clearly as A-B-C. Over 40
pages describe critical alignment pro-
cedures including connecting and ad-
justing instruments. Common faults
in TV circuits are explained section by
section. A chapter on Color Television

383 Madison Ave., New York 17, N. Y.
Send books checked for 10 DAY FREE EXAMINATION at prices indicated plus
postage. Save! Send cash with order and we pay postage. Same 10 day return privi-

MONEY-SAVING SERVICE TRAINING COMBINATION—Radio & TV Cir-
cuitry & Operation; and Radio & TV Troubleshooting & Repair, only
$17 for both books. (Regular price $19 separately—you save $2.00).

Check here to order Individual Books

principles brings you up to date in this
fast-growing field.

448 pages and over 325 illustrations
help you handle any job by approved
professional methods—helps you say
“goodbye' to guesswork on even the
toughest jobs! Price $7.95.

o (L|cense Manual For Radlo Operators
#

TOB537) cocemcccc e e 36.75
0O Baslc Electronic Test Procedures
(#T708933) e e 8.50
0 Modern Oscilloscopes & Thelr Uses
(#708818) oot cccnce e 8.75
O Semiconductor Devices
0003) - e 7.50
0O Practical Televislon Servicing
(RTO565T) o scmd it 7.95

book. Cash with
order, but money
refunded if books
are returned in

10 days.) City
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DEW East . . . Stretching 1,200 miles from Baffin
Island in Canada, across Greenland to Iceland is
a vast new radar sentry system called DEW East.
It is an extension of our older DEW (Distant Early
Warning) Line—which begins in the Aleutian
Islands—to detect enemy aircraft and air-breathing
missiles coming across the North Atlantic. DEW
East uses a tropospheric scatter radio communica-
tions system with 120-foot dish antennas to link its
seven stations. Our photo shows a DEW East sta-
tion in icy Greenland.

)

distance of its flight increased.

(e

Cat Eyes . . . The Army Engineers at Ft. Belvoir,
Va., have updated the World War II sniperscope
until the infrared device now consists of a binocular
and a midget power supply mounted on a helmet
(see photo) which enables soldiers to work or fight
in pitch darkness. The binocular actually is a pair
of image tubes sensitive to infrared. The soldier
has an IR “flashlight” or transmitter on his belt.
When he shines its invisible rays on any object the
binocular picks up the reflected energy and converts
it to visible images.

8 Electronics Illustrated

Giant Midget . . . Even the gents who dreamed up the
publicity shot at left would have to admit their wrist-
radio takes a mighty strong wrist.
equipment still is striking, considering what it is.
her right wrist the little gal is carrying a five-watt
single-sideband transmitter and her left hand holds a
companion receiver. The Delco Radio people in Kokomo
Ind., did away with the usual bulk and high cost of SSB
by using some new RF transistors and high-Q tuning
elements enclosed in ferrite shields. Delco’s SSB midget
may cause quite a stir in handi-talkie circles, particularly
the Citizens Band. SSB apparently is legal on CB (see
the CB CORNER in this issue).

But the size of the

Light Fantastic . . . Although those streaks in the pic-
ture we show may look like a study of afternoon sun
falling through the bars of the county jailhouse, they
represent quite a photographic féat.
recorded by an electronic Image Converter Camera built
by Space Technology Laboratories and they show the
186,000-mile-per-second flight of light. Each streak rep-
resents a mirror at a different distance from the camera.
Through a sweeping action, the photo shows how light
from a single source took longer to reach the film as the

The streaks were

i




JOB OPPORTUNITIES!
EXCITEMENT!

MONEY!

can he
Yours as a trained

feggsTglllcs

OVER 6,000 FIRMS HAVE EMPLOYED
DeVRY TECH GRADUATES!

Thousands of companies in the United States and Canada who have
employed DeVry Tech men prove two most important facts: (1) Electronics
is one of the biggest, fastest growing opportunity fields of our time;
and (2) DeVry Tech graduates are “WANTED" MEN.

Whether DeVry Tech prepares you in spare time at home or in its modern
Chicago or Toronto Laboratories, your trainin is designed to get you
ready to meet the exacting standards of industry. You get practical
training that not only helps to fit you for a job or a service shop of your
own—but also gives you a foundation for a career that can be profit-
able the rest of your life.

You work over 300 learn-by-doing experiments at home, using DeVry
Tech’s exciusive Electro-Lab method. You build and KEEP valuable equip-
ment. With another DeVry Tech exclusive, you have the benefit of
training movies that you can show over and over until basic points are
crystal clear. Special texts guide you every step of the way as well.

HOW DeVRY TECH CAN “'BLUEPRINT” YOUR CAREER!

DeVry's faculty not only know how to teach Electronics, but they also understand men. They
most likely know the type of problems you face. From this staff you get help, advice and
wnderstanding. It is this “human” side of De¥ry's program that has caosed mn{ of emr
graduates to say: ‘DeVry Tech not only trains you for a job, they actwally beip you blueprint
a profitable future!”

Why don't you write for FREE FACTS taday? Learn how you T00 can be 2 member of
the great fraternity of DeVry Tech graduates across the continent . . . men who were
properly trained, enconraged, appreciated and understood! SEND IN COUPON NOW!

EFFECTIVE EMPLOYMENT SERVICE
DeVry Tech's effective Employment Service is avaitable to all gradwates
without additionai cost.

2 FREE BOOKLETS
Send Coupon TODAY!

“Qne of North America’s Foremosi Electronics Training Centers”
stk o o 5

b
Real
Earnings

Y
e

I

Accredited Member of
Notional Home Study Council

L

Electrionics in

DeVRY TECHNICAL INSTITUTE

4141 Beimont Ave., Chicago 41, fil., Dﬂp'.[|-3’r-s
Please give me your 2 FREE BOOKLETS, “Pockst Guide to Real Earn:
ings” and “Electronics in Space Travel;"” also include details on how
to prepare for a career in one or more branches of Electronics.

Name.

A SOLID
TAREIR IN
THIS

TELEVISION

COMPUTERS

MICRO-WAVES

__Age,

Street.

PLEABE PRINT

Apt

—_ Zone State

De

CHICAGO ¢ TORONTO

2075

March, 1962

1
, 1
R TECHNICAL W
I N s T l T U T E: : ) Check here if you face militory service.
1

Conadian residents oddress: DeVry Tech of Canaday Ltd.
970 Lawrence Avenue West, Toronte, Ontario
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. . the light before it hits the retina. The

lectronics in the news shutter consists of a chunk of plate glass
The Eyes Won’t Have It . . . Recon- With a polarized sheet on either side
naissance crews and artillery spotters 20d mounted between two small beams.
on the battlefield now face a new hazard Lbe beam-ends are held together by
when they use high-power binoculars, Stacks of piezoelectric ceramic wafers.
If the lenses pick up the light of a nu- A detector picks up a nuclear blast and

clear blast they magnify it and funnel &iVes the piezoelectric yvaf_ers a shot of
it directly to the retina, causing injury yoltage. The wafers shrink in size, caus-
or blindness. Electro-Optical Systems ;ﬁgtltl}:_i bcel:fa?Zets f}?:e;(flea ;ﬁiﬁﬁfso;r?}?;
has dgvised an apparatus called a light going through and effectively cuts
it off. All this happens in .0001 second.
After the blast the shutter “reopens”
quickly to reveal the after-effects.
_0—_

The Chargistor . . . That name may
sound like a new credit card system,

=

stressed plate shutter which mounts in
front of the objective lens and shuts out

M ELECTRON TUBE

FABULOUS LOW PRICES! i 'k ey Y e, -
LARGE, SELECT STOCKS! o o wied pupepoy be
DEPENDABLE, FAST SERVICE! 5

13Bceg
1%.¢

3an Surplus Tubesl

i LISTED

ALl TUBES SENT POSTAGE PAID
Please send 25¢ handling for orders under $5FSend 25%
deposit on C.OD. orders. Send approximate postoge on
Canodian and fareign orders

z3
7q7 14ge
M | C R o i
DEPY g,
~1-3 Fo
TUBEs § "OR OuR ¢
SPECIaL LMEE comp
PURPOSE THETE ¢
Tuses “'ST or

ELECTRON TUBE CO. Dept. EI-3, P. O. Box 55 Park Sta., Paterson 3, N. J.
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The Same School That Originated The RTS BUSINESS PLAN

A SPECIAL BUMPAM COURSE
i COVERING ALL THREE PHASES OF

BASIC ¢ INTERMEDIATE ¢« ADVANCED

The Entire Course Is Made DESIGNED FOR THE BUSY MAN OF TODAY

Up Of The Following: This is MODERN training for the MODERN man. You'll find no “horse and
- 35 LESSONS COVERING BASIC buggy” methods here. Every page of this streamlined course is devoted
AND INTERMEDIATE ELECTRONICS to imgortant Electronics prénciples and practical proTjgcts. You'LI bg
5 amazed how fast you grasp Electronics the RTS way. RTS has combine
WI?IHE%II:E‘SE:IJDKlgiT‘?gmzénE modern THEORY and PRACTICE to make this the finest training program
. SOLDERING IRON of its kind available!
. 25 LESSONS COVERING THESE SATISFIES NOVICE, TECHNICIAN OR HOBBYIST
ADVANCED ELECTRONIC SUBJECTS: Whether you're new to Electronics or an old “pro,” chances are you'll
: find this to be the ideal course for you. The novice will appreciate the
Thyratron Tubes - Semiconductors - | completeness of the training. It starts with the most basic considerations,
Electronic Symbols and Drawings - covering each important point thoioughly, yet concisely. The technician
Voitage-Regulators - Electronic- will enjoy the practical review of fundamentals and profit from the 25
Timers - Control Systems - X-Rays - advanced subjects covered.
Photoelectric Devices - Dielectric RTS GIVES YOU “TOP MILEAGE” FOR YOUR TRAINING DOLLAR

Heating - Geiger Counters - Pulse The price quoted below buys EVERYTHING — there are no extras to pay
Circuitry - Clippers and Limiters - for. RTS has gone “all out” to give you the best training value in America.
Multivibrators - Electronic Counters - Why pay hundreds of doltars for training such as we offer when it's avail-
Raar'c [Maga HB MBI MersAmog: able for this LOW PRICE? If you can find a better training bargain. ..
(éompu:ers 5 g:} Amphshel;s ° Dlglltal A BUY IT!
BNBIILES © SR SYRELTE © I CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS
%::leglztt;él:itnnewces- Servomectianisms - Some students will complete this course with “let-Like™ speed but we
£ allow up to two years if your circumstances require it. You study at your
60 EXAMINATIONS own rate. You are ENCOURAGED but not pushed. You'll find the Jessons
UNLIMITED CONSULTATION SERVICE professionally written but easy to understand. LET US SEND YOU ONE OF
KIT MANUALS THESE LESSONS ALONG WITH YOUR CAREER BOOKLET SO YOU CAN SEE
DIPLOMA UPON GRADUATION FOR YOURSELF. NO OBLIGATION!

AND MUCH MORE ... TL—7  *TERMS ALSO AVAILABLE

RYS' Membership in “"“ “% AS LlTTLE AS e

The Association of == |.- S < $ 00

Home Study Schools -4 SA 1

is your assurance of - 1 S ?® QQ 5 DOWN
Reliability, Integrity and =" Y 4‘

Quality of Training.

¢ s $500 pEr MONTH
\ THE FIRST TRAINING KIT IS SENT
IMMEDIATELY UPON ENROLLMENT

DON'T LOSE OUT — FIND OUT!
RTS ELECTRONICS DIVISION peot. €1-32

815 E. ROSECRANS AVENUE  L0S ANGELES 53, CALIFORNIA

Rush me full information by return mail. (Please Print)
815 E. ROSECRANS AVENUE .
LOS ANGELES 59, CALIFORNIA Name

Address

Age

City
NO SALESMAN WILL CALL ON YOU!
March, 1962 11
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CITIZEN BAND
CLASS “D”

TEXAS
i CRYSTALS
Al 22 Frequencies in Stock
3rd overtone. .005% toierance—to meet all
‘ | F C C raquirements. 95
Hermetically seated HC4/U holders. 12" -
pin spacing—.050 pins. (.093 pins availa- EACH

ble, add 15¢ per crystal).

The following Class ‘D' Citizen Band frequencies in
stock (frequencies listed in megacycles): 26.965, 26.975,
26 985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.065,
27.075, 27.085, 27.105, 27.115, 27.125, 27.135, 27.155,
27.165, 27.175, 27.185, 27.205, 27.215, 27.225.
Matched crystal sets for all CB units. . . . $5.90 per set. Specify
equinment maXe and model numbers.

RADIO CONTROL CRYSTALS IN HC6/U HOLDERS

Specify frequency. %” pin spacing . . . pin diameter .05 (.093
pin diameter, add 15¢) ...........c.. 000 $2.95

FUNDAMENTAL FREQ. SEALED CRYSTALS

in HCé/U holders

From 1400 KC to 2000 KC. .005% Tolerance....$4.95 ea.
From 2000 KC to 10,000 KC any frequency

005% Tolerance ... ..$3.50 ea.
SEALED OVERTONE CRYSTALS

Supplled in metal HC&/U holders

Pin spacing .486, diameter .050

15 to 30 MC .005 Tolerance .. ..$3.85 ea.
30 to 45 MC .005 Yolerance $4.10 ea.
45 to 40 MC .005 Tolerance .. ...$4.50 ea.
0000000000000 [ 11 (IX XXX Y]

QUARTZ CRYSTALS
FOR EVERY SERVICE

All crystals made from Grade "A" im-
ported quarti—ground and etched to exact
frequencies. Unconditionally guaranteed!
Supplied in:

¥1-243 holders MC-7 hoiders CRIA/AR hoiders FT-171 holders
Pin spacing ¥2” Pin spacing %" Pin spacing ¥/ Pin spacing %"
Pin diameter  Pin diameter  Pin diameter  Banana pins

.093 125 125

MADE TO ORDER CRYSTALS e SPECIFY HOLDER WANTED

001 KC to 2600 KC:
005% Tolerance ... ...$4.50 ea.
2601 KC fo 9000 KC'
5661"kc to 11,000 xc
.005% Tolerance ... ...$3.00 ea.

005% Tolerance

Amateur, Novice, Technician Band Crysfols
.01% Tolerance . . . $1.50 ea.—80 meters (3701-3749 KC},
40 meters (7152-7198 KC), 15 meters (7034-7082 KC), ¢
meters (8335-8650 KC) within | KC
FT-24| Lattice Crystals in all frequencies fram 370 KC to
540 KC (aH except 455 KC and 500 KC).......cc.oceoeeenn 50¢ ea.
Pin spacing ;" Pin diameter .093
Matched pairs & |5 cycles $2.50 per gair
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.25 ea.;
500 KC Crystals, $1.25 ea.; 100 KC Frequency Standard
Crystals in HC8/U holders $4.50 ea.; Socket for FT-243
crystal 15¢ ea,; Dual socket for FT-243 crystals, 15¢ ea.;
Sockets for MC-7 and FT-17] crystals 25¢ ea.: Ceramic
socket for HC6/U crystals 20¢ ea.

Write for new free catalog 7+961 complete with oscillatoer circuits

0000000000000 000

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
See big red display . . . or order from our Florida plant.

NOW! Enginecring samples and small guantities for prototypes
now made either at Chicago or at Ft. Myers Plant. 24 Hour
Service!

IN CHICAGO, PHONE GLADSTONE 3-3555

RUSH ORDER. Use coupon for 1st Class shipment

TEXAS CRYSTALS

Dept. E-111, 1000 CRYSTAL DRIVE, FORY MYERS, FLORIDA
For exiwra tast service, Phone WE 6-2100

ATTACH THIS COUPON TO YOUR ORDER FOR
SHIPMENT VIA 1ST CLASS MAIL AT NO EXTRA COST
TERMS: All items subject to prior sale and change of
price without notice. All erystal orders must be accom-
panied by check, cash or M.O. with PAYMENT iN FUEl.l..

-32
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...electronics in the news

but it really refers to an experimental
semi-conductor which has several con-
trol elements. A normal transistor has
only one. Developed by IBM, the
Chargistor has five working elements,
three of which act like the grids of
tubes, controlling electron flow. It can
handle up to 200 volts, or twice as much
as a transistor can take.

—_—O0—

Sub Whip . . . A whip antenna for use
on the conning towers of nuclear sub-
marines has been designed by Hoffman
Electronics (see photo). The antenna
is retractable, disappearing into the sub
in 40 seconds, and has the ability to

handle 5,000 watts anywhere between
2 and 32 me. The trick is a tunable load-
ing coil at the base and arrangements
whereby the whip element itself can be
fully or partially extended—either step
enabling the operator to change the an-
tenna’s electrical wavelength at will

Electronics Illustrated
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: F.C.C. LICENSE
o PREPARATION

WHAT'S IN YOUR FUTURE?

Are you planning your future or just
drifting into it? Now is the time to get
an F.C.C. license. Now is the time to pre-
pare for higher pay — make your future
secure.

11 YL [ GRANTHAM TRAINING
Joni - PREPARES YOU

- Grantham Schoo! of Electronics spe-
\ v- LL cializes in quality training in communica-
\ L R | tions electronics, preparing students to

‘ - pass F.C.C. license examinations.

i) b The Grantham Communications Course
teaches you to understand electronic
theory — teaches you the “why” of elec-
tronics.

If you already have practical experi-

' ) ence in radio-electronics, the Grantham

course can add a knowledge of theory and
an F.C.C. license to that practical experi-
ence. This should qualify you for higher
pay and greater job security.

This course can prepare you quickly to
pass F.C.C. examinations because it pre-
(] sents the necessary principles of electron-
ics in a simple “easy-to-grasp” manner.
Each new idea is tied in with familiar
ideas. Each new principle is presented
first in simple, everyday language. Then
. after you understand the “what and why”
' ] of a certain principle, you are taught the
technical language associated with that
principle. You learn more electronics in
less time, because we make theory easy
and interesting. NOTE: All necessary

math is included in the course.

#q,
C‘oo ]
Wo‘v '°o~ CORRESPONDENCE OR RESIDENCE CLASSES
R R R i o ru -g s o
! TO: GRANTHAM SCHOOLS, INC. x
NATIONAL HEADQUARTERS OFFICE !
: 1505 N, Western Ave.. Hollywood 27, Colif. 2sc ¥
{ ]
1 Please send me tull detoils on the course indicoted beiow. 1
- dited b : L2k, & & . . : | understond tho! there is no obligation ond no salesmon will caif. :
b name AGE 1
GRANTHAM SCHOOL OF ELECTRONICS ;
" ADDRESS 1
1505 N. Western _ 408 Marion 3123 Gillham Rd. | 821-19th, Nw QI Sl SIALE i
Los Angeles Seattle Kansas City ® Washington J [ ]
§ | om interested in: [[] Home Study [] Resident Classes §

March, 1962
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BURSTElN-APPI.EBEE C€O.

Dept. El, 1012 McGee St., Kansas City 6, Mo,
[} Rush me New 1962 B-A Catalog No. 621

Name....

: Address.

studying a.ntemuz system in Tn State’s
electronics lab

EI.ECTRONICS

degreein 27 months

Enjoy higher income . . .
Major corporations visit us regularly to

advancement.

interview and employ seniors. B. S. DE-
GREE IN 27 MONTHS in six branches of
Engineering. IN 36 MONTHS in Busi-
ness Administration. Campus. Dorms.
Low costs. Enter quarterly. Write J. A.
McCarthy for Catalog and Career Book.

TRI-STATE COLLEGE

4832A College Avenue « Angola, Indiana
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...electronics in the news

Bug-Size Beacons . . . Two unusually
small radio beacons were announced
recently. A wand-like Trailmarker (see
top photo) by General Precision is only
a foot long and a half-inch in diameter.
A few dozen of them dropped in feature-
less terrain mark out an electronic trail.

FUECECCSLICULNY SRy vy

The wand has no power supply, using
the energy from an interrogating trans-
mitter as its power source. The lower
photo shows a 2x2-inch Sperry trans-
mitter useful in rescue work and other
beacon jobs. It has a 200-mile range and
puts out half a watt on 242 mec.

—_——

Back-Talk . . . The rising use of closed-
circuit television in schools has created
a need for a means of answering stu-
dents’ questions during a TV lesson.
Community Engineering Corp., State
College, Pa., now has devised a system
to equip classrooms with overhead mi-
crophones and call buttons wired to a

Electronics Illustrated



want to
boost
your pay?

a successful plan for . . .
Electronics Training

gl

Get This Handy Pocket Electronics Data Guide
Free...

Puts all the commonly used conversion factors,
formulas, tables, and color codes at your fin-
gertips. Yours absolutely free if you mail the
coupon today. No further obligation!

Successful

Electronics
Training

find out how ...

1. You can get job security. Specialized education is the road
to higher salary and important jobs in the growing field of
electronics.

2. You can solve the problems that stump other techmicians.
Problems in electronics are becoming more complex. Your
ability to solve problems will help you get ahead in your
field.

3. You can handle new electronic devices. Every day, advances
are being made in electronics. Only through education can
you find out how to keep up with these developments and
how to use the new devices.

Sorry—Not For Beginners!

Please inquire only if you really want to get ahead
and to add to what you have already learned in
school, in the service, or on the job. Some previous
schooling or experience in electronics, electricity,
or related fields is necessary for ~uccess in Cleveland
Institute programs.

Cleveland Institute of Electronics
1776 E. 17th Street Desk EI-38 Cleveland 14, Ohio

Move Ahead
in

Get Al
Shtee!

Your FCC License
Or Your Money Back!

Completion of the Master Course (both Sections)
will prepare you for a First Class Commercial Radio
Telephone License with a Radar Endorsement:
Should you fail to pass the FCC examination for
this license after successfully completing the Master
Course, you will receive a full refund of all tuition
payments. This guarantee is valid for the entire
period of your enrollment agreement.

Investigate Our NEW Training Program
in Computers, Servo Mechanisms
Magnetic Amplifiers, and others

Accredited by the National Home Study Council =
RRAITCO (oS s
| Cleveland Institute of Electronics

ELECTRONICS

I

| 1776 E. 17th Street, Desk EI-38, Cleveland 14, Ohio |

Please send Free Career Information prepared to help me get
ahead in Electromics. | have had traiming Or experience in

Electronics as indicated below:
[ Military

[ Radio TV Servicing

{1 Manufacturing

(] Amateur Radio

{7 Broadcasting
(] Home Experimenting
] Telephone Company

[ Other mause st 4 ccdhais

now engaged? are you interested?

I
I
|
|
| In what Kind of work are you
I
I
|
|
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Build your own superb

SCOTT KITS!

HAVE
FUN...
SAVE

MONEY

Have fun . .. save money . . . build the best! Now you can
et world-famous Scott stereo components in kit form.

%hll’lk of it . .. you can build the fabutous new LT-110 FM
Multiptex Stereo Tuner . . your choice of two complete
sterec amplifiers, or a preamp and separate power amp .

all from H. H. Scott!

Write today. Find out about these exciting Scottkits.

Choice of 3 Booklets
FREE

H. H. Scott, inc. 111 Powdermill Road, Maynard, Mass. Dept. 130-03
Send me the booklets checked below :

0O 20-page “Guide to Custom Stereo” [ Complete technical information
on kits (O 16-page booklet explaining FM Sterec

Name
Address

City Zone State
Export: Morhan Exporting Corp., 458 Broadway, N.Y.C.

QUICKLY CUT HOLES

in metal, plastics,
hard ruhher...

GREENLEE CHASSIS PUNCHES

Make smooth, accurate openings in 1}

minutes or less . .. for sockets, plugs,

controls, meters, panel lights, etc.

Easy to use . . . simply turn -

with wrench. Many sizes -
i i g
and models. Write for literature. GREENLEE
-

GREENLEE TOOL €0.1915 Columbia Ave., Rockford, lllinois
16

...electronics in the news

control console within the instructor’s
reach. A student with a question presses

a button to alert the 1nstructor and his
voice is then picked up by the mikes.

00—

Bread, MADDAM? . . . The Burroughs
Corp. has taken a sock at the increasing
size and complexity of computers by
producing a single-purpose baby com-
puter that measures only 3x6x11 inches.
The MADDAM (for Macro-Module and

Digital Differential Analyzer Machine)
contains 5,500 components, weighs only
13 pounds and can perform several
thousand mathematical calculations per
second. Just the thing when your check-
book needs balancing.

Electronics Illustrated



lectronics in the ne

ths Is a Tube? . .. To produce continu-
ous-wave RF energy of 50 to 60 kmc
(kilomegacycles), Bell Laboratories en-
gineers use the odd structure below. It
is a traveling wave tube. The U-shaped
elements are new-fashioned horseshoe

magnets of enormous strength that
focus electron streams in the cylinder,

which is being inserted here into a hole
between the pole pieces. The Bell ex-
perimenters are using the TWT to
develop a millimeter wave transmission
system (mm waves run from about 30
to around 100 kmc in frequency).

—0—

Time Check . Can you imagine a

clock so accurate that it loses or gains
only one sécond in 300 years? That’s

the pedigree of a new space-age time-
piece, the Rubidium Frequency Stan-
dard, made by FMA, Inc., El Segundo,
Calif., for precision lab work.

Send for ( oz1cea

1-Volume Job-Training Set
on 7-Day FREE TRIAL!

TV-RADIO Servicemen or Beginner ;

The First
Practical
TV-RADIO-
ELECTRONICS
Shop

= Librory!

Like Having An Electromcs Expert Right At Your Side!

Answers ALL Servicing Problems QUICKLY ...
Makes You Worth More On The Job!

Put money-making, time-saving TV-RADIO-ELECTRONICS kncw-how at your
fingertips—examine Coyne's all-new 7-Volume TV-RADIO-ELECTRONICS
Reference Set for 7 days at our expense] Shows you the way to easier TV-Radio
repair—time saving, Practical working knowledge that helps you get the BIG
money! How to Install, service and align ALL radie and TV seis, even color-TV.
UHF. FM and transistorized equipment. New photo-instruction thows you what
*‘tick.”” No complicated math or theory—just practical facts
You can put to use immediately right in the shop, or for ready reference at home.
Over 3000 pages; 1200 diagrams; 10.000 facts!

SEND NO MONEY! Just mail coupon for 7-Volume TV-Radio Set on 7-Day
FREE TRIAL! We'll inciude the FREE BOOK below. [If you keep the set,
pay onl¥y $3 in T days and $3 per month until $27.25 plus postage is paid. Cash
price only $24.95. Or return set at our expense in 7 days and owe nothing.
Either way, the FREE BOOK is yours to keep. Offer limited, 10 act NOW!

makes equipment

“LEARNED MORE FROM THEM
THAN FROM 5 YEARS WORK!"
“*Learned more from your first two
volumes than from 5 years work."'"
—Guy Bliss, New York
“‘Swell set for either the service-
man or the beginner. Every service
bench should have one.''—Maelvin
Masbruch. fowa.

f oyre
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FREE DIAGRAM BOOK!

We'il aend you thia big book. 150 Radio-Tele-
vinion Victure Patterns and Disgrame Exp rined”
ABSOLUTELY FREE iust lorexnmmmx Coyne's

7-Volume Shop Library on 7- REE TRIAL!
8Bhowa how to cut servicing ume by reading pic-
ulrbnn".elm plus schematic dingrama for many
TV and radio sets. Yours FREE wheth=r you
}re(gn t;ve 7-Volume Set or not! Mail conpon

£ducational Book Publishing Division

ELECTRICAL SCHOOL

55 W. Congress Parkwoy Dept 32-£¢

Chicage 7, Mincis :

YOL. 1—EVERYTHING OK TV.
RADIO PRINCIPLES! 300 pages
of practical explanations; hun-
dreds of illustrations.

VOL. 2—EVERYTHING ON TV-
RADIO.FM RECEIVERS; 403
pages; fully illustrated.

YOL. 3—EVERYTHING ON TV-
RADIO CIRCUITS! 336 pages;
hundreds of illustrations, circuit
diagrams.

YOL. A—EVERYTHING ON SERV-
ICING IKSTRUMENTS! How
work, how to uss them.
pages; lHustrated. .

BOOKS HAVE BRIGHT, VINYU

vOL. S—EVERYTHING ON TV
TROUBLESHOOTING! Covers ail
types of sets. 437 pages; Hiva-
trations, diagrams.

YOL. 6TV CYCLOPEDIA! Quick
and concise snswers to TV prob-
fems in alphabetical order, In-
cluding UMF, Color TV and
Transistors; 868 pages.

YOL. 7—TRANSISTOR_CIRCUIT
HANDBOOK! Practical Raference
covering Transistor Applications;
over 200 Circuit Diagrams;

410 pages.

CLOTH WASHABLE COVERS

FREE BOOK—FREE TRIAL COUPON!

Yes!

per offer.

Name

Mblag‘e on C.O0.D.
Guarantee.

and cash orders

Educational Book Publishing Division

COYNE ELECTRICAL SCHOOL
1455 W. Congress Parkway, Dept. 32.El, Chicago 7,11l

Send _me COYNE'S 7-Volume Applied Practieal
TV-RADIO-ELECTRONICS Set for 7-Days FREE TRIAL
Include *‘*Patterns & Diagrams’' book FREE!

O Cheek here if you want Set sent C D. Coyne pays 1
yay Money-Lack §

17



TELEVISION-RADIO- i
ELECTRONICSRADAR

N As vou
/R— LEARN!

be  satisfied wltll less? CTS Sh(’p
Mcthod, Home Training makes learn:
ing easy. You receive Comprehensive &
training from the start. EARN AS
YOU LEARN! You become qualified to
open your own Electronics Repair
business or to gain high pay as a TV,
Radio, Electronics Technician.

19 TRAINING KITS INCLUDED!
Mulu Tester, Oscxllawr. Signal Tracer,
Signal G Elec

tronlc Timer, Regenerztnve l{adio 24’
TV set (Opuonal) and other valuable
equipment sent. Send today for 3
FREE BOOKS. No obligation.
lCHRISTY TRADES SCHOOL, Dept. T-1713,
13214 W. Lawrence Ave., Chicago 25

[Send me 3 Free Books and Special Form for PAYING LATER from
ILAR.NINGS MADE WHILE LEARNING.

..“LEADERS IN SPECIALIZED
RECEIVING EQUIPMENT”
A new high gain

345A rysial Contralled
Complefe Convert: Excel-

s29 95 lent sensltlvity

Rugged con-

MOBILE
FIXED
CONVERTERS

- POLICE
» FIRE da; lransis't!ol:
- COMMERCIAL ~ Re
aaND e I

KUHN CONVERTERS . . . the most advanced line
. designed for optimum performance.

348A 344A
Complete Complete
$34.95 $23.95

Transistorized, di-
tunable Converter.
Powered with self-contained new low cost
Crystal Conlrollcd Converter
designed for use with standard
transistor car radios. Operat es
directly from 12v DC. Rug
construction. Good sensitivi ly
Range 2-54 MC

315A Complete $14.95

A low cost Tunable Con

rectly

mercury cell. Excellent sensi-
tivity and stabillty. Designed
for car, home or portable re-
fceivers. Two types available:
Aircraft VHF ll5 130 MC or
150-162 MC.

ORDER TODAY or
SEND FOR FREE
CATALOG . . , con.
taining complete

Tl
g o 50-
MC. Easlly installed. For
information on a uae with home or auto
full line cofs EXTY Du*eu.ly Tunable
CONVERTERS AND Conyertermays
RECEIVERS FOR 0-!

EVERY APPLICATION Plets $21°95

20 GLENW0OO
CINCINNATI 17,
OHI0

...electronics in the news

ITEMS . . . Project West Ford, a satel-
lite program that put a belt of 350 mil-
lion tiny wires in orbit around the earth,
gave its USAF mentors a headache rlght
off: they had difficulty locating the orbit.
The 34-inch-long wires are sort of a
man-made ionosphere since their job is
reflecting high-frequency radio waves.
But the wires are more predictable.

Goodyear Aircraft Corp. has built an
instrument so sensitive that it can de-
tect a current of one-trillionth of an
ampere.

Trans-National Electronics of Mont-
clair, N. J.,, is marketing the off-spring
from a Japanese wedding of a tone arm
and a stethoscope, called a Stereoscope.
The mechanical gadget gives you “di-
rect-coupled” stereo. No amplifier dis-
tortion here!

Bacteria batteries, using the minute
current given off when bacteria attack
organic matter, have been developed by
Magna Products of Santa Fe Springs,
Calif. Such bio-power might one day
operate beacons at sea.

Russia has almost completed a huge
radio telescope whose two arms form a
cross on the ground. Each arm is about
3,280 feet long and 131 feet wide and
consists of a row of towers. Atop each
tower is a thin parabolic arm that looks
like one rocker off grandpa’s chair. All
these individual rocker arms can be fo-
cused at one spot in the sky.

Researchers at Bell Labs have come
up with a unique new material that is
like ferrites (see MIGHTY MIDGETS
OF ELECTRONICS, July ’61 EI) only
better. It is a crystal structure that is
an electrical insulator but also ferri-
magnetic. Unfortunately, the sub-
stance’s name is even more unique—
yttrium iron garnet. How do you pro-
nounce it? Don’t. Just say YIG.

Bendix’s marine department in North
Hollywood is distributing a free guide
listing the location and frequency of all
broadcast and aircraft beacon stations.

A method of breaking rocks that is
cheaper than dynamite and easier to
control than convicts is being tested by
GE at Salem, Va. They’re using huge
doses (25 kw) of RF energy to crack big
stones wide open via thermal stress. &

Electronics Illustrated



Pamphiets, booklets, fiyers,
application notes and bulletins ,

available free or at low cost. 1 1
Acoustic Research’s first compre- OLSON STORES
hensive catalog features their line of PLUS MAIL ORDER
acoustic suspension loudspeakers. In ——
addition to price and technical informa- Olson Stores In:
tion, AR lists the minimum amplifier
power needed to drive each speaker. AKRON, OHIO
Available free from AR at 24 Thorndike S NSl S
St., Cambridge 41, Mass. . ATLANTA, GA.
Thirty-five types of 12-pin mu(liti- 485 Peachiree Street
function Compactron devices are de-
scribed in a booklet available free from Bx':F:L,O’ s":;'Y'
the General Electric Receiving Tube e
Dept., Owensboro, Kentucky. The GE y CHICAGO, ILL.
devices are designed to function in place 4101 N. Milwaukee Ave.
of conventional tubes .ar}d trapsistors. CHICAGO, ILL.
Want to know why it is desirable that Tk E AR

your amplifier’s frequency range ex-
tends beyond your own hearing range?
Ever wonder what blend control actu-

CLEVELAND, OHIO
2020 Euclid Ave.

ally is? Then write to Harman-Kardon, CLEVELAND, OHIO
Inc., Plainview, L. I, N. Y., for a free 6813 'Pearl Road
q}lestion-and-answer brochure that COLUMBUS, OHIO
gives you these answers, plus some 142 N. High Street
more—and a good bit about their Cita-
tion hi-fi kits. INGLEWOOD, CALIF.
A chart of Sylvania replacements for 4642 W. Century Blvd.
oscilloscope cathode ray tubes of al- MILWAUKEE, WISC.
most 100 manufacturers is available 423 W. Michigan

from Sylvania Electric Products, Inc.,

1100 Main St., Buffalo 9, N. Y.
WEESKACFAACP is the title of

Itek’s light discourse on their line of

PITTSBURGH, PENN.
5918 Penn Ave.

? 1 i Fill in coupon for a FREE One Year Subscription to
cryStal ﬁlte.rs' If IS .mter('est(.ad it OLSON'S Fantastic Bargain Packed Catalog — Unheard
the theoretical and practical limits of of LOW, LOW, WHOLESALE PRICES on Brand Name

. o Speakers, Changers, Tubes, Tools, Hi-Fi's, Stereo
crystal filter design—and curious about Amps, Tuners and other Bargains. :
the title—write to Itek Electro-Products — S —
Co., 75 Cambridge Pkwy., Cambridge, B MALL TO:

Mass. for a free copy. \ OLSON ELECTRONICS
Centralab’s Catalog 100 tells all @ 427 S. Forge Street

about their switches, controls and pack- Akron 8, Ohio

aged circuits. Two control taper charts

are included for quick reference. Free e = - 3

from Centralab, Electronics Div. of | ,ppress.

Globe-Union, 900A. Keefe Ave., Mil-

waukee, Wis. 7Q ciry . ZONE STATE , =i
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ENGINEERING
SCIENCE

DEGREE IN
27 or 36 MOS.

B.S. degree — 36 mos. ® B.E. degree — 27 mos.

ACCELERATED YEAR-ROUND PROGRAM prepares
for early employment in fields of SCIENCE AND EN-
GINEERING. Regular 4-year program for B.S. Degree
completed in 36 months, special englneering degree
program in 27. Clasgses start—March, June, July, Sept.,
January. QUALITY EDUCATION. Graduates employed
Government approved for veteran
training. 50 states. 40 countries. 20
buildings; dormy, gym. Campus. SAVE TIME AND
MONEY. EARN BOARD while studsing. Write for

catalog and complete information.

INDIANA TECHNICAL COLLEGE

2432 East Washington Boulevard, Fort Wayne 2, Indiana |

Please send me free information on Bachelor’'s Degree Pro- I
' grams in Engineering and Science as checked below:

O Aeronautical Engineering {1 Mechanical Engineering
I [} Chemical Engineering i

[J Civil Engineering

from coast to coast.
Students from

O Metallurgical Engineering
{J Physics

[ Chemistry I
{1 Mathematics

FREE 1962

CATALOG
SAVE?50%

On World’s Largest
Selection of Auto
Parts & Accessories

Send coupon for FREE copy
of gigantic new J. C. Whit-
ney Catalog. See world’s
largest automotive buying guide
from world’s largest distributor of
ports and accessories—over 100,000 items!
Save UP TO ONE-HALF on all your automotive needs!
Features last minute releases of new 1962 items—parts
for new 1962 models, American ‘‘Compacts’’, Foreign
Cars—Ilatest Hollywood and Custom Equipment—newest
Hi-Speed Parts—thousands of hard-to-find replacement
items for all maokes and models. Rush coupon for FREE
Whitney Catalog now. Satisfaction guaranteed.
J. C. Whitney & Co., 1917 ( M3) Archer Ave., Chicago 16, HI.

o = - - - -

1 J.C.Whitney &Co., 1917 (M3) Archer Ave., Chicao 16, I11.
1 Please send me yoar giant 1962 Catalog of Auto Parts and
?  Accessories. | enclose 25c¢ to cover part of mailing and
I handling cost (refunded on first order of $5 or more).
: Offer good in U.S.A. only.
]
1
]
1
]

{1 Electrical Engineering
' {3 Electronic Engineering

Name.

Address___
City.

Zone. State.

- - - - -
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lectro:nic
Marketplace

Shooting Trouble . . . Federal Pacific’s
new pistol-shaped meter is made to
order for wild and woolly hobbyists and
servicemen. The one-hand Pistolometer
reads up to 600 amperes or 600 volts and

MAGNIFYING WINDOW

ROTARY SCALE
RANGE SELECTOR

Vs
LAMP mccﬂy
PROBE LIGHT
POINTER LOCK OHMMETER o,
2ERD }

ADJUSTMENT

5,000 ohms resistance. A rechargeable
battery fits in the handle. Furnished
with a sturdy holster carrying case. A
pistol-packin’ gent couldn’t ask for any-
thing more. Federal Pacific Electric Co.,
50 Paris St., Newark, N. J.

—_——

Baseless Bulbs . . . Westinghouse has
neatly done away with conventional
threaded or bayonet bases on a new

Electronics Illustrated



Marketplace

miniature. indicator lamp that has the
contact leads sticking out of a glass
wedge at the end of the envelope. The
wedge can be inserted in a special socket
with contacts that match the protruding
leads. Westinghouse Electric Corp.,
Bloomfield, N. J.
_O-—-—

Check Your Phasing . . . Are you get-
ting grey while slaving over your ex-
pensive stereo system because you can’t
get it to sound right? Chances are, your
speakers are not phased properly. Get-
ting them to work well together is easy
if you use RCA’s new WG-360A phase
checker. The phase checker has two
sensitive “receptors” (actually, high-
impedance intercom type speakers) and
is amazingly similar to EI's STEREO
OMNIMETER project (January '61
EI). The phasing of your stereo
speakers is indicated by voltage read-
ings developed by the two “receptors,”
which can be read on a VOM, VIVM

=
TS

or scope. About $15. RCA, Harrison,
N. J.
—0—

Custom Camera . . . One day a bright
young GE engineer must have been sit-
ting around watching rocket launchings
on the blockhouse’s closed-circuit TV
set when the idea struck him: rockets
and TV picture tubes don’t have the
same shape! Rockets are tall and slim.
Picture tubes are short and fat. The re-
sult? GE now makes a CCTV set with
a vertical picture tube! If you want one,

BUILD THE FINEST PWM&W@

CUSTOMIZED

TV KIT

A few of the Professional Quality Features:

Choice of push-pull 10-watt audio or output to
your Hi-Fi system...D.C. restoration...

““PROFESSIONAL"
Series—designed for
the perfectionist seeking
the finest in TV performance.
Easy to assemble. No technical
knowledge required. Anideal
“Learning” Kit with a Complete

On Easy ""Pay
As You Wire”
Terms. Only $15
for the Starting
Package!

Ultra-linear sweep circuits . . . Standard Coil
Guided Grid Turret Tuner . . . Super-sensitiv-
ity for fringe areas . . . Complete line of Acces:
sories for Custom Installations.

Choice of 19”, 23” or 27" CRT. Prices range
from $119 to $199.

U.S. Armed Services and over 4000 schools and
colleges have selected Transvision Receivers for
educational television.

Jderested in Electronics? #ﬁ‘%

Learn the basic principles of elec- ===

tronics from the Course available with the Kit.

Course of Study is available.

Beautiful Cabinets
designed to enhance sound
quality and blend with
modern decor. For TV or
combination TV and Hi-Fi.

ASSEMBLY MANUAL-$2
See how easy it is to
assemble the Trans-
vision Kit. Cost of

Also available:

WIRED
CHASSIS ‘ f‘ﬂ[‘m New Rochelle, N.Y. Manualrefunded on
purchase of Kit.
for custom NE 6-6000

————————————— START NOW — MAIL THIS COUPON =w=-—————————=
TRANSVISION Electronics, Inc., New Rochelie, N.Y.

O Send Free B-page Catalog O Enclosed is $2. for Assembly Instructions so that | might
see haw easy it is ta assembie the Transvision Kit. | understand thot this will be refunded if | purchase a kit.

installations
with a choice
of vertical or horizonta!
controls and the newest
197, 23" or 27"
Picture Tube.

O Enclased is $15 for the Starting Package. | understand that | can buy packages one at o time
as t wire. {Models range from $119 to $199.)

Name. e Address..

City. oo .Zone..............State.....
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studying antenna system in Tri-State’s
electronics lab }

become electronics
engineer in 27 months

College graduates enjoy higher income . . . sure ad-
vancement. Become a graduate Engineer. Employers
like Tri-State graduates. Major corporations visit us
regularly to interview and employ seniors. BACHELOR
OF SCIENCE DEGREE IN 27 MONTHS in Electrical
(Electronics or Power major), Mechanical, Aeronau-
tical, Chemical, Civil Engineering. IN 36 MONTHS a
B. S. degree in Business Administration.
Enrollment limited. Small classes. Campus. Well-
equipped labs. New dorms. Founded 1884. Low costs.
Enter June, September, January, March. Write J. A.
D MecCarthy for Catalog and “Your Career in
u%p Engineering and Commerce” Book.

ﬁ; TRI-STATE COLLEGE

. 4832 College Avenue . Angola, Indiana

Over 14 Years
Selling Electron Tubes
Direct to You . . .
At Low, Low Prices!

RAD-TEL'S
BRAND NEW TUBES

up 10 75% OFF

One Year Guarantee — Fast One Day Service

Trouble Shooting Guide!
Tube and ports circular!
m Send todoy!!

Over 400 types in stock at all times.

Not affiliated with any other mail order tube company.

RAD-TELTUBE CO.

[IYAN Ei-362

55 CHAMBERS STREET, NEWARK 5, N. J.

Maxrlketplace

just ask for a Kookie Kanaveral Kam-
era. Now how about some more spe-
cially shaped tubes to watch such things

&

middle), Lawrence Welk (square) or
Jayne Mansfield (varied)?

—_O0—

An Eye For A Tube . . . GE is offering
four new cadmium sulphide photocon-
ductive cells of varying sizes to perform
a variety of jobs. The cells react elec-
tronically to varying light intensities

and can control camera diaphragms,
street and auto lamps, TV contrast and
even toys. General Electric, Schenec-
tady 5, N. Y

Electronics Illustrated



Marketplace

The Powermeg . . . is a transistorized
power megaphone that can throw your
voice 500 or so feet. The 2%-pound port-
able operates on four D batteries and

has a volume control. Additional fea-
tures are a carrying strap and 50 feet of
mike extension cord. Its case is made
of durable plastic. About $13. Edmund
Scientific Co., Barrington, N. J.

———

Life Insurance . . . You can't get an in-
surance policy on your tubes, but ATR
has a good substitute. Their new plug-in
tube protector is a thermal device that
cushions filaments during the damaging
initial surges of electric current. The

¥ g
PROTECTOR
ey |

| _:.:.:_:.....‘n.:.w':n

gadget assures longer life for TV sets,
radios and hi-fi amplifiers. It is plugged
into the 117-volt outlet and the equip-
ment power cord into it. About $4. ATR
Electronics, Inc., St. Paul 1, Minn.
[Continued on page 112]
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EASIEST TO BUILD
f16mmed

DE LUXE HI-FIDELITY

KITS

101GTK
FM TUNER

Finest tuner kit offered! *Standard Coll'* tuning unit is pre-wired,
pre-ae.lsgned and can t -in as soon as completed, without
professional adjustments. Better reception than tuners costing 2
or 3 times a8 much. Latest circuits, matched crystal dlode detec-
tor, Foster Seeley Discriminator, AFC, Electronic Tuning Eye.
Quiet, drift-free. Simply and successfully assembled by anyone
with screwdriver, pllers and soldering iron. Step-by-step lnstruc-
tions. Model 101GTK, only. ... . ... ... ..c.ciooounnnn $66.00

20 WATT STEREO AMP.

De Luxe stereo at halt the cost! Two
10 watt channels with 2 pre-amps. 40
watts peak. Fre. Res. +0.5DB. 20-
20,000 CPS. Complete controls.

20LIK v - o ansin - [ e T $59.50

10 WATT AMPLIFIER

With bullt-In pre-amp. 20 watts peak.
Fre. Res. 4+ 1DB. 20-20,000 CPS8. 4
inputs. Output: 4, 8, 16 ohms. Auto-
matic Loudness Control.

g - e

Many other ks available—
At dealers or sent prepatd with check or M.O.

GROMMES Dlv. of Precision Electronics, Inc.
9101-T King Ave., Franklin Park, I,

Please rush detalls on Grommes Kit Line.

Name.
Address.

State

EIECTAOI

Train in the 7 )
R i

new shop-labs of
the world famous iﬂiﬂ.'@gjﬂﬁ

COYNE

ELECTRICAL SCHOOL
on a quarter of a million dollars worth
of equipment or learn at home in your
spare time with Coyne's modern tele-
vision training.

- —— e — — —— —— _——— e e — — — -
I Use this coupon to get our FREE BOOK |I
| "GUIDE TO CAREERS” |
|  COYNE ELECTRICAL SCHOOL training training |
| 1501 W, Congress Pkwy. at Coyne athome |
| Dept. of Electronics 32-6, Chicago 7, lll. I
= NAME |
I ADDRESS. :
| arr STATE {
I Unlike most other schools, we do not employ salesmen. l

———————————————————— -
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ELECTRO

Send
forit
today!

SAVE
MOoST
ON EVERYTHING IN ELECTRONICS

® New Sterec Hi-Fi Systems—Everything in Mi-Fi Components

© New Multiplex Stereo FM e All-Transistor Stereo Hi-Fi

® Money-Saving Build-Your-Own KNIGHT-KITS® for Every Need
© Best Buys in Tape Recorders, Tape, and Supplies

© Citizens Band 2-Way Radios @ Short-Wave Receivers

® Amateur Receivers, Transmitters, and Station Gear

® Latest Public Address Systems, Paging and Intercom Equipment

© TV Tubes, Antenncs, Accessaries  Batteries, Wire and Cable
© Test and Laboratory Instruments e Tools, Hardware
® Huge Listings of Parts, Tubes, Transistors, Technical Books

Satisfaction Guaranteed or Your Money Back

24

BESE

including the
complete

Jenight kit
CHIMOS
/1.7

1962

NCS

S
for ©V er“°“

ALLIED

-PAGE ELECTRONICS CATALOG

WORLD'S BIGOEST - MOST CDOMPLETE

EVERYTHING IN
ELECTRONICS
including exclusive
products & special
values available
only from

1962  Aiuen

oun A\sT vean

20
OO
?‘;1‘.1‘:- waos %

exclusive money-saving KNIGHT® products
SAVE MOST on famous ENIGHT Stereo Hi-Fi — comparable
to the best in quality, styling and performance, yet priced far
lower. Select super-value KNIGHT components or complete
systems (including latest Multiplex Stereo and All-Transistor
hi-fi) and save most. KNIGHT products are acclaimed by all
those who recognize integrity in design and manufacture and
who appreciate value.

NO MONEY DOWN
on Allled’'s new Credit Fund Plan
Now—enjoy 50% more buying power—up to 24 months

to pay—see our 1962 Catalog for simple details.
SEND FOR 444-PAGE CATALOG TODAY!
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B16 PLUS!

in your 1962

= IR fenight-kits |

anad simply great/

All-in-One FM-AM TYuner-Amplifier MULTIPLEX Self-Powered Deluxe Stereo FM-AM Tuner Kit ALL-TRANSISTOR 50-Watt
Kit with lotest built-in MULTIPLEX Adopter Kit, for Stereo FM with lotest built-in MULTIPLEX Stereo Amplifier Kit, less
Stereo FM, bess cose ...$129.95 reception. .......... $19.95 Stereo FM. ............ $99.95 cose.............. $79.95

. TIANSISIORIZED All-lRANSIS TOR 2.80nd
AIL-IIA.NSISTO_I Wireless Intercom Electronic Tach- Amozing 100.in.1 Electronic AM-Shortwave DX-er Radio
ystem Kit {2 units), . - ..34590 om’ eter Kil' 24.95 ﬂcei t - ver
Sy . 5 Scie Lab Ki 9 9‘ 9.9
$ T e..$29.95 Recei :
eceiver Kit, . , . 1
" o b 95

Knight-Kits offer the most _ m 5,

salisfying build-your-own
experience in the world!

5 BiIG REASONS WHY:

& Convenience Designed—makes you a kit-build- Phone gng cw
ing expert—even the very first time! / Transmi

60-wan Ham

........ Mut
® Wonderful to Build—you'll marvel at the sheer $49.95 Ki"“ 'jal Conductance
ease of assembly with the exclusive “show-how” L T Trreenn
manual guiding you like a good instructor. 4

You Own the Best—you'll enjoy with pride atrue

Her Kip

Tube Teste,
-+ $99.50

custom-built product, prof linits eng| -
ing and performance.

You Save So Much—because you buy direct Allf[” + World's Largest Stocks » Lowest Money-Saving Prices
from Allied at our money-saving volume prices— » Fastest Shipment » Expert Help » Easiest-Pay Terms
and because you do the easy assembly yourself. ELECTRONICS + Satisfaction Guaranteed or Your Money Back
Easiest to Buy—NO MONEY DOWN on Allied's  EaSSSREa s il o for th R

new Credit Fund Plan—easiest terms ever! ey ele‘:rlro:i;o:‘alasloggg

MONEY BACK GUARANTEE: Buy any

Knight-Kit. Build Itl Use Itl You must be = -
satisfled or you get your money back! ALLIED RADIO, Dept. 218-C2 I
-4 100 N. Western Ave,, Chicago 80, Ill. s
see more than 90 KNIGHT-KITS : [[] Send FREE 1962 ALLIED 444-page Catalog i
21 HIGR-FIDELITY KITS Send : J
25 HOBBYIST KITS . ]
31 INSTRUMENT XITS for lt : N{i’:-’;n:-v :

14 AMATEUR & CITIZENS BAND KI¥S |
tOd OY ! ! Address. 1
KNIGHT-KITS ar= also available in Canada \: :
. World’s Largest 3 - ]
‘-. Electronic ] City Zone State. 1
RA 5 2y e T S
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New

Semikit (electranics in

28W Integrated
Stereo Amplifier HF81

Stereo

TOW HF87:
28W HF86:

trom
Kit
$59.95
Wired
$89.95

New Metered
Variable AC
Auto-Transformer
Bench Supplies
Model 1073

(3 amps})

Kit $35.95 Wired $47.95
Model 1078 (7v2 amps)
Kit $42.95 Wired $54.95

BEST BUYS IN STEREO AND MONO HI-FI

Transis-

torized —

Stereo/

Mono I ®

4-Track b @ LI 4

‘[I;api S mom 8.8 N M-AM St T ST96
ec * 5 ew FM-A ereo Tuner
Rep LOD CEEER $89.95  Wwired $129.95

kit Incl. FET

form) $299.95 Wired $399.95

FM Tuner HFT90
Kit $39.95 Wired $65.95
Incl. FET Metal Cover $3.95

AM Tuner HFT94 Incl. FET

Kit $69.95 Wired $109.95 Kit $39.95 Wired $65.95

NEW FM-Multiplex

Wired Autodaptor MX99

T Ki ¢
100W HF89: $99.50 $139.50  Kit $39.95
$74.95 $114.95  Wired $64.95
$43.95 $ 74.95

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS

Citizens Band Transceivers *

(Patents Pending)

New 60W CW Transmitter =723
Kit $49.95 Wired $79.95

New 70-Watt Integrated
Stereo Amplifier ST70
Kit $94.95 Wired $149.95

New 40-Watt Integrated
Stereo Amplifier ST40
Kit $79.95 Wired $129.95

Stereo Preamplifier HF85
Kit $39.95 Wired $64.95

EXCELLENGE
IN
CREATIVE
ELECTRONICS

Bookshelf Speaker System
HFSI Kit $39.95 Wired $47.95

NEW Walkie-Talkie

Citizens Band Over 2 MILLION
Transcelver #740 EICO instruments in
Kit $54.95. -+ use throughout the
Wired $79.95, world. Compare, take
Complete with them home — right
rechargeable ‘“off the shelf” —

battery & charger. from 1500
neighborhood

BEST BUYS IN TEST EQUIPMENT whom offer <

Peak-To-Peak
VIVM 2232

& Uni-Probe®
Pat. =2,790,051
Kit $29.95
Wired $49.95

VIVM =221
Kit $25.95 Wired $39.95

budget terms.

DC—5 MC
5” Scope *460
Kit $79.95
Wired $129.50

5” Push-Pull Scope =425
Kit $44.95 Wired $79.95

RF Signal f oty
Generator LY -
=324 i % 3 () 1000
Tube Kit $26.95 | SARNE gy Ohms/ 200
Tester Wired $39.95 2 %@ ¥ o, Volt e
=625 V-0-M =536 ‘DSeﬂ ua { Course for
Kit $34.95 Wired $49.95 Kit $12.90 80 ‘-"pg'?,me re of neares
Wired $16.90 | ';‘,',f,'.ce License, ““denew 36-page
6. & 12V Encl%ﬁ%%a‘e' HLEL for hﬁ'&hc\?ng
Battery \Wpostage
Etiminator
& Charger Name
21050 NEW AC Multi-
Kit $29.95 Volt-Watt Signal address.
Wired $38.95 1 Meter 4260 T \ Jone . State
Extra-filtered for it $49.95 #145A City : est
transistor equipt. =1060 Wired $79.95 Kit $19.95 \ Add 5% in the W
Kit $38.95 Wired $47.95 Wired $28.95 S
tisten to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon,-Fri., 7:15-8 P.M. ©1962 by EICO, 3300 N. Bivd., L. 1. C. 1, N. Y.
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ANTENNAS

How to buy and install an antenna that will give you a
snappy picture whether you live in the city or country.

By Paul Daniels

OVER the last decade we've seen television antennas go through

some strange contortions. They started out with small dipoles and
have grown into huge centipede-like yagis and herringbone designs
that would do any herring proud.

But the biggest news in the TV antenna field is not some new shape
or pattern in the receiving elements. The big news is in the accessory
ling, the little pieces of equipment that help the antenna do a better
job. ;

TV and FM booster amplifiers have been around since the early days
of not-so-sensitive TV sets but they were once made unnecessary by
newer and more sensitive receivers. Now the little power rigs have

Two highgain TV antennas made by JFD Electronics are the Fireball (left) and the
Satellite-Helix. Fireball is priced at $37.50 and the Satellite-Helix carries list of $49.50.




The Taco Topliner has elght working elements on
the low end of the band; by splitting, they tum
into 19 on the high end. The price is $37.95.

T-Bird Electra by Taco comes with boom-mounted
transistor amplifier, two-set coupler. Finish is
anodized gold. Price range is $80 to about $110.

made a comeback and are used in deep-
fringe areas with large antennas to give
television reception to thousands of
families who previously couldn’t get
any station. Signal amplifiers also are
needed by many people who live in one-
or two-station cities and must look to
transmitters in neighboring towns for
telecasts not carried locally.

Signal amplifiers have undergone a
change since they last were popular.
The new ones are mounted right on the
mast or boom of the antenna and am-
plify the signal before it is weakened
and picks up noise during its trip
through the downlead. Both transistor
and tube types are available, each offer-
ing something the other does not. Power
for the boosters comes from a pack that
normally is mounted on the back of the
set and arrives via the same twinlead
that carries the signal down. Filters
keep the two separated.

A new accessory is tunable signal
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traps that cut out interference from ad-
jacent channels. These are handy when
you want to pick up a distant station
but have a local station on the channel
next to it. This situation normally leads
to interference on the weaker station’s
channel, and sometimes on the stronger
station’s channel.

Also in the accessory line you’ll find
couplers that permit you to hook as
many as four TV sets to one antenna,
and new types of indoor antennas that
run from improved rabbit-ears to
models that consist of metallic ribbons
imbedded in a plastic or cardboard sheet
that is put in the attic or under the rug.

Most of the improvements in actual
antenna design over the last several

Channel Master’'s newest antenna is 28-element
Crossfire for deep-fringe reception. Elements are
gold-coated. Largest model has $58.35 price tag.

Super 10 T-W by Channel Master has 10 elements
in herringbone configuration. Top of the line is
priced at $59.95. Note the rotor (extra cost) in photo.

Electronics Illustrated



Nothing new. but a popular antenna that has sold
by the millions is this Amphenol Inline dipole.
Arrays can be single or stacked. as shown here.

The Finco Atlas Duo-Twin-Drive has six elements
on low band, what amounts to 27 on high band.
Price begins at $58. or $63 with an amplifier.

years have been of the quiet, evolution-
ary type rather than revolutionary. At
one time it was difficult to get high-gain
signals on all VHF channels (2 through
13) with one antenna. Most popular
models sold today do the job easily. The
solution was simply to add as many ele-
ments as necessary to get the required
gain. The big yagis for fringe areas now
have 30 or more elements.

There is no antenna on the market
that will give you a flat (or equal) re-
sponse on all 12 channels, partly be-
cause of the simple fact that signals
on the higher-frequency channels are
weaker when they arrive. However,
some models get fairly close to this
ideal. The formula they use is an old
one—a little less than half the elements
are cut to the correct length to receive
the low-band channels and the same
number are cut for the high band. The
other elements in big arrays are dual-
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purpose and matching units that give
the antenna the desirable 300-ohm out-
put impedance to match the downlead.

The much-advertised gold color of
the new antennas does, in fact, serve a
useful function. It is a protective coating
that prevents corrosion of the elements
and hardware. And nowadays the pro-
tective coating is applied after the an:
tenna is assembled and all the required
metal-to-metal contacts are made. At
one time the process came before assem-
bly and the coating, an insulator, had to
be scraped off at all contact points.

Most of the antennas we picture with
this article are the more expensive
models designed for fringe-area recep-
tion. Less expensive ones are available,
of course, for televiewers in the primary
reception areas where large arrays are
not required.

Deepest fringe areas are the spot for Winegard
SP.-55X, which has 30 elements and comes with a
boom-mounted amplifier. List price is $104.95.

Winegard’s Color-Ceptor antenna has 11 elements
in low-priced model and 18 in top-of-line array.
Priced from $31.50 (for model shown) to $47.50.
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Antenna amplifiers soup up a signal before it
enters downlead. A good one costs $30 to $40.
Models shown are by (top to bottom) Winegard,
Channel Master. Jerrold and Blonder-Tongue Labs.

Nearly all the newer models are
easier to prepare for mounting than
were the older antennas. They are pack-
aged like collapsed umbrellas and the
elements merely snap-lock into place.
Any fairly handy do-it-yourselfer can
mount his own antenna today.

But do you need a new antenna? If
you are getting a clear, sharp picture on
your receiver and there are enough
channels to satisfy you, obviously you
don’t need a new one. On the other
hand, if your picture has snow or ghosts,
rolls frequently, or you are unable to
receive all the stations in your area, you
do need a new antenna.

What about antennas for color TV
and for UHF reception? As far as color
is concerned, you can confine your
worries to buying the set. No special an-
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tenna is required. One that gives you a
good black-and-white picture will do as
well with colorcasts.

Because of recent encouragement and
expressions of opinion by the Federal
Communications Commission regarding
UHF television, there has been a re-
awakening of interest in those long-
dead channels. Among other actions, the
FCC is financing a new UHF station in
New York City.

The function and operation of UHF
antennas are the same as for VHF
models but they obviously must operate
at higher frequencies, and have to be
purchased and mounted especially for
the job. A VHF antenna will not give
satisfactory (if any) results on UHF
channels. And, of course, most TV sets
today are of the VHF variety. A con-
verter costing $25 to $30 is required to
bring in UHF programs.

How big (and expensive) an antenna
you need depends upon how much sig-
nal from the TV station gets out to your
house. If you live 100 miles from a TV
transmitter but your house is on a high
hill in direct line-of-sight you have no
major problem. If you live only 35 miles
away but behind that hill, you have a
problem.

Problem locations need multi-ele-
ment arrays, sometimes more than one
antenna with each designed for a spe-

Special couplers permit you to hook more than
one TV set to your antenna. Some of the units
include an amplifier, as shown in bottom photo.

Electronics Illustrated
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Oddball indoor antenna is
mounted on a modern lamp
pole. Sold at $19.95 by
Snyder Co.. Philadelphia.

o

Jerrold’s Trap-Ease is a
tunable signal trap that
will cut out interference
from adijacent TV channels.
The list price is $19.95.

A dressed-up version of
old rabbit-ears design is
the tunable Magic Genie
by JFD Electronics Corp.

cific channel, tall masts and booster am-
plifiers. Homes within 25 miles of a
transmitter normally can use any of the
good wideband or all-channel antennas
on a 6-foot mast.

If you have few channels in your area
and want to go hunting for distant sta-
tions you will need an expensive high-
gain, directional, all-channel model
with many elements (ten or more). You
also may want a rotator to point the an-
tenna in any desired direction.

If you have many local stations but in
different directions you may need two
or more simple antennas coupled to-
gether.

If many stations are available and all
are in the same direction a single, mod-
erately priced all-channel rig will do.

When you buy any antenna make cer-
tain that it has strong insulation blocks,
a sensible snap-lock arrangement to
hold the elements in place and strong
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elements that don’t fold out of shape or
open at the seams when you bend them.

Be prepared to spend $75 or more
if your home requires a deep-fringe
model. If all you need is a good all-chan-
nel antenna you need not pay more than
about $25. Single-channel antennas cost
around $10.

How you mount the antenna depends
on your house. If you have a flat roof
you can use a tripod mount, or you can
mount the antenna on the parapet or
side of the house. If you have peaked
roof to contend with you can use a ridge
mount or chimuey straps.

Here are some mounting tips:

1. Snap all elements firmly into posi-
tion.

2. Be sure to point the front of an-
tenna toward the station.

3. Mount as high as practicable.

4. Don’t put your antenna too close
to another all-channel one.

5. Use 300-ohm twinlead.

6. Twist the downlead one turn every
foot.

7. Use standoff insulator screws or
nails to secure downlead.

8. Don’t have excess downlead.

A good antenna system, once it is in-
stalled properly, will give years of
trouble-free service. -

Signal amplifiers mounted on the back of TV set
boost input to first stage. They can drive more
than one receiver. requires top-quality downlead.
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LISTENER

Notes for the short-wave listener and DXer

OWN MEXICO WAY ... Back in
the Thirties old Doc Brinkley, the
goat-gland quack, proved that you could
do some odd things on American radio
and get by with them, providing your

AIA RADIODIFUSORA°° DE
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Mexican station XERF, home base for an oftheat
preacher. upped power after date of this QSL.

transmitter was located just over the
Rio Grande in Mexico. Brinkley held
forth on XERA, across the border from
Del Rio, Tex.

Ciudad Acuna, a town also opposite
Del Rio, now is the location of XERF,
broadcasting on a clear channel of 1570
ke with the tremendous power of
250,000 watts. Where XERA had its
Doc Brinkley, XERF has an evange-
list named Dan Gilbert. Though the
two men cannot be exactly equated,
preacher Gilbert also has his eccentrici-
ties. He rails against space exploration,
against the Demon Rum and against a
few other choice subjects you don’t
usually hear mentioned in church.
Some people call him a hate merchant.

“The Scripture plainly teaches,” says
brother Gilbert, “that the moon shall be
kept from the corruption of man’s un-
cleanness.” He refers to Dr. Wernher
von Braun as “an ex-Nazi swallowing
the Kennedy-Stevenson moonshine.”

Where Brinkley was confined to a

34
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By C.M. Stanbury II

Mexican station (and eventually to
jail), re-broadcasts of Gilbert’s mes-
sages can be heard on a few regional
outlets in this country and some other
border stations. But XERF is Gilbert’s
home base, and some odd things have
happened to the station since he’s been
around.

As DXers, we’re not interested in
whether Gilbert is right or wrong, but
the content of his sermons certainly is
unlike anything else you’re likely to
hear on the air.

One of the strange ingredients in the
XERF story is that the border power-
house suddenly went off the air in the
middle of last summer. A group of visit-
ing National Radio Club members tried
to find out why and were told the reason
was tube failure. That seemed plausible
until it was learned the XERF’s trans-
mitter was an RCA job installed in 1959,
and we all know that RCA does pretty

Studios of 250.000-watt XERF, Ciudad Acuna,
across the Rio Grande River from Del Rio, Tex.

well at supplying its customers. Could
the blackout have anything to do with

Reverend Gilbert?
A similar shut-down occurred at
XERF in 1960 and that time a veteran
[Continued on page 104]
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getting the most out of

By Ronald Benrey

RAPID GROWTH in popularity of transistors and the
miniaturization techniques that came with them have
created a demand for a suitable chassis system. Although printed-
circuit board is widely used in industry, among experimenters,
the perforated chassis board is by far the most popular method
of mounting components. Unfortunately, the hobbyist doesn’t
always use the boards wisely; in fact a large number of unsuc-
cessful projects can be traced to their misuse.

Small components can be secured to perforated chassis boards
by miniature nuts and bolts, clamps, etc., or by the leads of the
parts themselves. The latter method is possible because of the
light weight of most miniature components. Interconnections
are made using push-in terminal lugs (flea clips) as junction and
solder points. Thanks to the great number of adjacent holes,
a lug pattern can easily be made to suit any circuit, and by
simply removing the clips, the same chassis board can be re-used
many times. A variety of clip types are available for temporary
connections and experimental work.

Sizes and Shapes

Boards can be easily shaped to suit a particular application.
You can save money by buying large boards and cutting off sec-
tions for individual projects. A fine-toothed coping or jew-
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eler’s saw, using light pressure to pre-
vent splitting will serve nicely. Cut
along a row of holes whenever possible.
Airplane-type tin snips also can be
used to cut the boards. With a little
practice you can learn to break the
board (over a desk edge) along the
row of holes desired.

The best way to make large holes is to
enlarge one of the small holes with a
drill, then widen this pilot hole with
a tapered reamer. Chassis punches can
be used on high-quality phenolic board
but in general it's best to ream large
holes, not punch them. Odd shapes are
easily cut with a nibbling tool such as
the inexpensive Adel type shown.

Perforated boards are not very strong
and tend to crack under strain. Conse-
quently, they should not be used to
support heavy components such as
standard-sized transformers. Lack of
mechanical rigidity also makes them
unsuitable for high-frequency equip-
ment requiring a non-flexible chassis.

Heat-producing components should
not be mounted too close to the heat-
sensitive phenolic material. However,
as most transistor build-it articles de-
scribe low-frequency devices using
lightweight and cool-running compo-
nents, the above disadvantages are un-
important to the home experimenter.

A few simple tools will suffice for cutting out
even the most complicated shape chassls board.

Miniaturized vs Open Construction

There are two basic approaches to
using the perforated chassis board.
Maximum miniaturization implies
the use of the smallest possible board,
miniature and subminiature compo-
nents, tight layout and elimination of
such “luxuries” as transistor sockets,
insulation and comfortable working
space. And unless you're really skilled,
damage to components during soldering
and mistakes in component polarity run
wild. You'll find that troubleshooting a
miniaturized circuit is often more diffi-
cult than building it. Component prices
go sky-high as size decreases. Unless a
device cries for miniaturization, stick
to the open construction technique.
The correct approach is shown in the
photos. Note the use of buss bars at the
top and bottom edges and the squared-
off components and leads of the transis-
torized preamp. Although there are
about 30 major components in a fairly
small area, everything is out in the
open, and there is no doubt about po-
larity—and no danger of a short circuit.
In addition, all the components are
mounted so their values may be read.
Since it is easier to do it right the first
time it doesn’t make sense to build a
rat’s nest instead of an electronics proj-

Several types of small push-in lerminal lugs are
designed for use with perforated chassis boards.
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It frequently pays to redraw a schematic to adapt
it to the perforatied board construction technique.

ect. First of all, have all components in
front of you before you begin. The com-
ponents themselves can serve as tem-
plates and you can experiment to deter-
mine most efficient placement and the
locations for the lugs.

If working from a construction ar-
ticle, you can assume that the author
tried several chassis arrangements be-
fore he selected the final layout. When
working from a schematic diagram, it
might- be helpful to redraw the sche-
matic (if it isn’t already in that form),
as is shown above. Otherwise, simply
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duplicate the diagram on the chassis
board, placing the components in the
same relative positions as they appear
on the diagram. While some concessions
must be made for bulky parts, this
method usually works well.

The actual wiring depends a great
deal on the type of device being built.
Amplifiers, for example, should have
short, direct connections to eliminate
stray pickup. High-voltage power sup-
plies, on the other hand, demand wide
spacing and careful isolation to avoid
arcing and leakage.

Pay attention to the author’s com-
ments such as: “keep the input and out-
put well separated” or “mount this
component in an upright position.”

Flea clips, as mentioned before, serve
nicely as terminal points, and provide
secure hitching posts for component
leads. Use color-coded wire, making
each separate circuit a different color.
This makes it easier to keep track of the
individual sections and cuts down on
the chance of a wiring error.

This discussion can be summed up in
two words: planning and neatness.
Keep them in mind when working with
perforated chassis boards and you will
have at your disposal a versatile chassis
system perfect for a multitude of ap-

plications. §-

A completed projeci. All the componenis are ac-
cessible and their values can be read at a glance.
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There’s a Computer
on The Phone!

Thinking machines send thousands of words

per minute via phones like yours and mine.
By Jay Arthur

IT IS the middle of the night. In a small Iowa city
the branch sales office of a giant corporation is lit
eerily by red flickers from a neon sign outside the
window. Suddenly the ghostly quiet is broken. There
is a low-key hum and in the darkness a pilot light
winks on. A pair of tape reels turn slowly and stop.

In the corporation’s headquarters, high above the
din of New York traffic, a telephone rings and is quiet,
though no one is there to pick up the receiver. A
tape transport whirs into life. Back in Iowa, the
reels are whirling rapidly now. For a few minutes the
small city in the Mid-West and the big city in the

Social Security data flow between Kansas City and San Francisco
via the RCA equipment at left below. At right is Bell System’s
Dataspeed transmitter, receiver. Regular phone lines are used.




A building-block approach is taken by
ACF Electronics in putting together
data transmission equipment. More
modules, such as the one held by the
engineer, mean more complex computers,

Every computer would speak the same
language if the COBOL idea catches on.
Word means COmmon Busiress Oriented
Language, has standard ferms for all
data, here studied by IBM programmers.
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East are linked by matching tape reels
spinning in synchronization. Then both
stop. In Iowa the pilot light winks out.
In New York the machine works a while
longer, spews out a bunch of white cards
and then it, too, is silent.

Though it may sound as if a couple
of renegade machines are hatching up
some dastardly plot, our little drama
pictures nothing more than a mundane
business transaction. The only unusual
ingredients are the hour and the par-
ticipants. The machines are computers,
and the work they are doing—auto-
matic, high-speed data transmission—
represents the hottest new phase of the
electronic-brain business. The medium
used is regular telephone lines, and the
new computers are able to carry on
their own peculiar form of conversa-
tion over telephone sets exactly like
those you and I have at home.

To find out what the computers in
our drama really accomplished, let’s
backtrack a bit. Late in the afternoon
out in Iowa a dozen or so salesmen
trekked back to the branch office with
their orders. “As usual, the orders were
to be sent to corporation headquarters,
and from there the stock would be
shipped. At one time they would have
gone by mail. Perhaps a week later a
salesman might find the warehouse had
no more Model X’s and an order could
not be filled for a month.

But the procedure is quite different
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Baby of data transmission field is the Data-Phone
which was designed by the Bell Telephone Labs.

in the case at hand. One by one the
salesmen feed their orders into the
office’s little computer and go home.
The computer squeezes all the informa-
tion on a reel of magnetic tape—cus-
tomer names and addresses, what is
ordered and how much, the price, where
delivery is desired, etc.—and then waits
for a late-night hour, after the telephone
rates go down and traffic is light on the
trunk lines.

At a predetermined time the machine
turns itself on and its slowly revolving
reels make a direct-dial long-distance
call to New York headquarters, where
the ringing phone is answered by an-
other computer. Speeding up its reels,
the branch office’s electronic brain
sends along its orders at upwards of
5,000 words a minute. The data is re-
corded in the East.

The headquarters machine, having
received orders from a dozen or so
branches, types out invoices that go to
the warehouse, perhaps makes up bills
for the customers, makes note in cor-
poration records that so much stock is
being shipped and carries out other bits
of bookkeeping. If it finds an order
for 100 pieces of equipment when only
50 are on hand it automatically notifies
the branch that there will be a delay,
tells the factory to start producing more
of the item and perhaps orders supplies
for the job.

A list of the refinements possible in
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data-transmission computers would be a
long one. For instance, if for some rea-
son the Iowa brain gets a wrong number
and Mrs. Jones in Little Rock says,
“Hello,” the computer, knowing this is
not the right signal it is getting, and
with the aid of a taped message says,
“Excuse me, I have the wrong number,”
and tries New York again after notify-
ing the phone company of the error so
it will not be charged with a Little Rock
call.

Although high-speed data transmis-
sion is a relatively new service for big
businesses, developments are coming so
fast it is difficult to dream up a project
that some brain can’t carry out. There
are standard equipment setups but
more often a large corporation merely
explains exactly what must be accom-
plished and the computer manufacturer
puts together the units needed for the
job, no matter how complex or how off-
beat (the wrong-number bit would have
to be classified as the latter).

As a matter of fact, the computers in
these installations can be used all day
to do their primary job—computing.
The data transmission task is just a side-
line. And between rounds with the big
brains the telephones, too, serve their
normal purpose.

The key to data transmission lies in
the ability of a computer to transform
its usual “bit” language into tones that
can be transmitted over telephone lines.
At the receiving end, a computer speak-
ing the same language demodulates the
signals and converts them to magnetic
charges on a tape, holes in a punched
card or tape, or English printed on a roll
of paper. Some machines can transmit
and record at the same time.

Teletypes have long used telephone
lines to transmit messages. The use
of computers changes the “language”
somewhat but, more importantly, it
speeds up the process to fantastic
figures, and that reduces toll costs.
Equipment now being designed could
transmit as many as 100,000 words a
minute between any two towns in the
world having phone service. One big
if remains. Most telephone circuits to-
day can’t carry that much data. We

[Continued on page 99]
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(PLACE THESE
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It’s anti-TVI!...EPs hidden

ARBOREAL
ANTERNNA

IF YOU HAVE a tree of fair height on your
grounds and a bunch of neighbors who are
TV-suspicious of all hams, you will appreciate
EI's hidden Arboreal Antenna, which will give
you good radiating power without ever tipping
off the nervous nellies. Our AA is merely a
nondirectional vertical antenna stretched up
a tree trunk and having some characteristics
of a long-wire (because of the insulator on
either end). Its truly unique (or devilish)
quality is the black plastic insulation covering
its radiating wire, and making it hard to see.
Our diagram should tell you all you want to
know. The service entrance insulators are
brown porcelain with a hole and a screw base.
They are screwed directly into the tree trunk.
With longer antennas, one of these insulators
should be put in every 10 feet and the wire
dropped through the hole (not secured). The
coil spring at the bottom stretches when the
tree bends in the wind. Simply thread the
wire down through any branches and don’t
worry about touching them (the wire is insu-
lated). Unless you have very tall trees and
suction cups on your feet we recommend a
quarter-wave radiating element (62" 3” for 80
meters, 31’ 1” for 40 meters, etc.). Quarter-
wave radials buried in the ground at the base
like spokes will improve performance.
—Howard S. Pyle, WT0E §
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HAVE you entered EI's Electricity
Contest? All you have to do is
write your answer to our question,
“What is electricity?” and send it to the
address listed below.

This is your last chance to win our
big cash prize of $100! In order to be
eligible for the final award your entry
must be received by March 1, 1962.

The awarding of our final prize will
mark a full year that EI's Electricity
Contest has been conducted. In the fol-
lowing issue we will publish the answer
to our question as given by a well-
known authority in the field.

Remember, when you prepare your
answer you can use any source material
desired, but your entry must be in your
own words. Follow the rules below.

Above all, make certain that your an-
swer clearly expresses your idea of the
nature of electricity and that your
phrases are original.

As we noted when announcing our
contest a year ago, there is no one defi-
nition of electricity that is universally
accepted. A famous man once said,
“Everybody knows what electricity
does but no one knows what it is.” Send
us your definition—today!

Rules: Entries will be judged on aptness of
thought, clarity of expression and originality.
Entries must be typewritten and double-
spaced and may be no longer than two pages
of 8% x 1l-inch paper. Ideally, a definition
should be short. Print your name and address
on your envelope and the first page of your
answer. One entry per envelope. EI's Editors
are the judges. Entries will not be acknowl-
edged or returned.

Prizes: §100 will be paid the writer of the
best definition. One winning definition will be
published in each issue of EI In case of ties,
duplicate prizes will be awarded. Other entries
of merit also may be published and will be
paid for at the rate of $10 each.

Mail entries to: EI Electricity Con-

test, 67 W. 44th St., New York 36, N. Y.
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YOUR LAST CHANCE

TO WIN $100
in El's Electricity Contest

Our Latest
Winning Entry

What is Electricity?

“The electrons surrounding
the nucleus of an atom are
made up of concentrations of
electro-magnetic waves of a
certain frequency. When some
force causes the frequency of
its electrons to change, an atom
isable to emit or absorb energy,
depending on whether the
change is to a lower or to a
higher frequency. The energy
involved is electricity. When
the frequencies (or energy
state) of the electrons of one
atom are raised and it is thus
caused to emit energy, and the
electron frequencies of another
atom are lowered so it can ab-
sorb energy, there is said to be
a potential between the two
atoms. The emitting atom is
said to have a negative polarity
and the absorbing atom a posi-
tive polarity. The energy that
flows between them is called
an electric current. The num-
ber of atoms involved in such
a transfer of energy may be
infinite.”

Bobby Nix
Tallahassee, Fla.

Electronics Illustrated



e IMZC- VCO< DOM e AIMZCH ICO< IOTM @ IMZCH ICO< TOT o AmzC- ICO< AOTM e M

I

Spotlight those elusive stereo broadcasts with an
easy-to-build Beacon that works with any tuner or
multiplex adaptor. We also present plans for adding

filters and a cabinet to El's stereo FM adaptor.
By Harry Kolbe

Contributing Editor, Audio

HE QUESTION, “Are you sure you’re getting stereo?” is an-
swered automatically if you have an adaptor or tuner that
signals when stereo is received. For those whose equipment does
not include such a useful function, here are plans for a universal
add-on Stereo Beacon.
The Beacon may be built as a separate unit on a small chassis

Fig. 1—One-tube Beacon may
be constructed on a small
chassis with panel as shown
or built into last issue’s multi-
plex adaptor. B-plus voltage
is taken from either the tuner
or adaptor. Filament voltage
is supplied by transiormer.

A% T ATK c3 . re 5 P 10 onp
S8 MMF - 270 -
" a9 (—-
4
o .00 ln;r cz '“:’ A P al?;",
91 (@ 1€ 45 d “R'é K
¢ Bo'si 5 cs
ol A2 310M 3 J H
3 i
r 15%:1 i = T
U2 A (et MMF l'
R1,R2—10 megohms, Y4 watt, 10% C3,C5—500 mmf, 400v., disc capacitor
R3—47, 000 ohms L & C4—1,800 mm¢ [ ‘. 0
R4—100,000 ohms @ ¥ Yi-—12ZAX7 or ECC83 tube
RS&—I1.2 megohms - F DI—IN&0 crystal diode
R6—270,000 ohms u 2% Ti—Filament transformer 63 v. @ 1 amp.
R7—54,060 ohms Fa % NLI—NESi neon lamp in pilot lamp assembly
Cl—.001 mf, sogv., disc capa}sitor with clear jewel
" "

C2—68 mmf

(as shown) or, if there is room, can be put into an existing tuner
or adaptor. If you have built EI's stereo adaptor (January ’62
issue) with the printed circuit board there will be room to build
the Beacon on the same chassis.

Power for the Beacon is tapped either from the FM tuner or
adaptor: 150 to 180 volts of B-plus are necessary. 117 volts AC is
tapped off after the tuner on/off switch to feed filament trans-
former T1. The Beacon uses a separate filament transformer

STEREO FM BEACON

a Vi B p 1O B+
o x R b 150-180 v OC
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Fig. 2—The Beacon is shown on a flat surface
rather than built in a chassis to permit its con-
struction directly into an FM tuner or El's multi-
plex adaptor. Coil L1 mounts in the hole to the
right of the tube socket. Transformer T1 mounts
in dotted line area on opposite side of chassis.

TO R7,NL!

- TO POWER
/7 TRANSFORMER

w
ON-OFF SWITCH ON ‘H
TUNER OR ADAPTOR

Completed Beacon. less the B-plus supply. Coil Ll
is mounted between pilot lamp assembly and V1.
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TO B+

—— TO

POWER SW
(SEE ABOVE)

TO MAIN
CHASSIS
GND

because the added filament drain on the
tuner supply might overload its power
transformer. The tuner’s B-plus supply
will not be overloaded since the Beacon
requires only 1.5-2 ma.

The two input jacks (J1, J2) on the
Beacon are wired in parallel. A low-
capacity shielded cable connects J1 to
the tuner’s multiplex jack; J2 is con-
nected to the multiplex adaptor input. If
the Beacon is built directly on the chas-
sis of a tuner or an adaptor, the jacks
may be eliminated and the Beacon con-
nected directly to the appropriate points
both for signal and B-plus voltage.

Component layout is not critical;
however, some care must be taken in
the location of coil L1 if the Beacon is
built in an existing unit. Keep L1 away

Electronics Illustrated



from audio circuitry which may pick
up the amplified 19-kc pilot signal.

The only slightly tricky step in con-
struction is the modification of L1, a
standard TV width control. L1’s coil
form is about a half-inch too long for our
purposes and must be shortened.

Taking care not to damage the wind-
ing, pull the mounting clip off the coil
form. The tuning slug will come off with
it. Apply small amounts of cement sol-
vent to the fiber collar that holds the
{wo terminal lugs. Be careful not to get
solvent on the coil windings. The ce-
ment holding the collar soon will soften
enough to allow the collar to be moved.
Slide the collar along the coil form to
within 1%” of the coil and re-cement.
Cut off about %” of the section now
exposed. Re-insert the slug assembly
and push the mounting clip back on the
form. L1 is now mounted by pushing it
through the " hole until the mounting
clip clicks firmly in place.

Adjustment of the Beacon: After the
four power connections are made (see
pictorial), a shielded cable is connected
between J1 on the Beacon and the

tuner’s multiplex jack. Turn on the
tuner and tune in a station that you are
sure is broadcasting stereo. Now adjust
the slug of L1 until the neon indicator
goes on.

The circuit relies on the 19-ke signal
that always accompanies a stereo broad-
cast to fire neon bulb NL1. The signal
from the tuner’s multiplex jack is fed
through a high-pass filter consisting of
Cl1, C2 and R1. This filter attenuates
audio frequencies below 19 kec. V1A,
which has a high input impedance to
avoid loading down the tuner detector,
amplifies frequencies of 19 ke and up.

V1B is so biased that it is normally
drawing enough current to keep the
voltage at its plate shightly below the
voltage necessary to fire or sustain neon
indicator NL1 (60 v.). When the 19-kc
-signal appears at the grid of V1B it is
rectified by D1, which puts a relatively
high negative potential on the grid. The
high negative grid voltage cuts off V1B
and the plate voltage rises high enough
(70 v.-110 v.) to fire NL1. Flickering
of the bulb while tuning should be ig-
nored. 8-

FILTERS AND CABINET

for your Stereo FM Adaptor

For that cooler, cleaner stereo—add
a filter to your multiplex adaptor.

Although a number of commercial
adaptors do not include filter circuits,
our tests have indicated that they are
almost mandatory. Let’s look at the rea-
sons. All MX adaptors operate with a
high-level 38-ke internal signal. In some
units, the 38-kc signal is the amplified
and doubled pilot carrier broadecast by
the FM station. In other adaptors, the
38 ke is generated by an oscillator syn-
chronized by the FM station’s pilot
carrier.

Within the adaptor the 38-kc level
may be as high as 30 or 40 volts and de-
spite de-emphasis, an appreciable 38-kc
signal may appear at the output in addi-
tion to the stereo signal. Although the
38-kc signal can’t be heard, amplifiers
and tweeters can respond to it. It could
overload the amplifier or even burn out

March, 1962

Fig. 3—Cabinet for the MX adaptor and the Beacon
may be constructed to suit requirements of user.
A suggested cabinet for the printed-circuit version
of the adaptor would have a metal front panel %2
wider than the chassis. The cabinet would be
built of ¥4” plywood bolted to the chassis sides.
The cabinet sides should be about 1” higher
than the tallest component used in the adaptor.

VENTILATED

CABINET TO @--- >
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%
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SMALL MACHINE BOLTS
FOR MOUNTING
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a tweeter’s voice coil. And when tape-
recording stereo broadcasts, the output
of the adaptor or its harmonics could
beat with the recorder’s internal bias
oscillator and cause beat notes or birdies
to be heard on the tape.

Several filter systems were tried and
for our purposes, the best design turned
out to be a modified twin-T filter. This
filter not only incorporates a null over
the 38-kc region but also provides de-
emphasis. Not as critical or expensive
to build as other types, the two filters
(one for each channel) may be con-
structed using 5% tolerance resistors
and capacitors.

Note that the printed circuit board
supplied by the Audio Workshop in-
cludes the filters and necessary matrix
circuit changes, but not the Stereo Bea-
con circuit. However, the Beacon may
be constructed on the chassis specified
without crowding.

Since the stereo FM broadcasts have
an inherently lower signal-to-noise
ratio than mono, a switchable high-fre-
quency noise filter has also been added
to the adaptor. In a weak signal area, a
restricted high-frequency response may
be less objectionable than noise. The
noise filter consists of two capacitors,
C15 and C16 (one for each channel),
which when switched in by S1 provide a
high-frequency roll-off starting at 5 ke.

Construction steps are as follows:

(1) Mount Noise Filter switch S1 on
chassis apron on the side of output jacks
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¥ PIN 2

7
v Fig. 4—Part of original MX adaptor

schematic showing changes. The new
components required are listed below.

NEW COMPONENTS
Resistors: V2 wait, 5%
RI,RIA—51,000 ohms
R2,R2A-—8,200 ohms
R3,R3A —10,000 ohms
R20,R21 R22,R23—22,000 ohms
Capacitors
CI,CIA—82 mmf, 5% silver mica
C2,C2A—430 mmf, 5%, " ”
C3,C3A—510 mmf, 5%, ~ L
CI15,C16—.005 mf @ 200v. tubilar or disc
SI—DPST toggle or stide switch
Misc.—5-lug terminal strips with center lug

grounded

TO V3,

J2, J3 opposite power switch SW1.
Important: Before unsoldering any
connections, use a heat sink to protect
diodes D1 and D2 against heat damage.
(2) Remove the original C15 and C16
capacitors (.001 mf) from the circuit
and discard. (3) Disconnect the leads
of C17 and C18 going to matrix terminal
strips (see pictorial on page 83, Jan. 62
EI). A 47 length of black hook-up wire
is connected to the lug in place of C17.
A 4” length of red hook-up wire is con-
nected in place of C18. (Leave the other
lead of each capacitor connected to its
respective tube socket pin.) (4) Re-
move the original 1% resistors R21, R22,
R23, R24 from the matrix terminal
strips and discard. Substitute the new
values of R21, R22, R23, R24 (see Parts
[Continued on page 110]

Fig. 5—New filter strip to be added to original
adaptor. Note that two of these must be built.

TO JUNCTION OF TO V3, PIN 7
___Re0, R22 TO V3, PIN 2
TO JUNCTION OF

R21, R23
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POWERLESS WIRELESS

Your own voice furnishes the energy to transmit
itself via a new transistor transmitter circuit.

Clever rig has many Citizens Band applications.

THE young engineer standing in front of the oscilloscope below
is holding in his hand a little radio transmitter that has one
of the most unusual circuits you're likely to see in quite a few
moons. You'll find no batteries or other conventional power
source in this rig, yet it transmits the human voice up to two
miles. The man in the picture is George W. Bryan, Jr., who has
been working some 20 years for the Signal Corps Research and
Development Laboratories at Ft. Monmouth, N. J. He is the de-
signer of the transmitter and has just received a patent on its
circuit. In the device, the voice supplies the energy to transmit
itself, furnishing power both to generate a radio-frequency (RF)
carrier and to modulate it. Familiar voice-powered telephones
have been achieving basically the same thing with wires
for several years but this is the first time the trick has /)
been turned with radio equipment. The 24-ounce
transmitter is so small that Bryan built
it in the shell of
an old telephone L camo p oxiowon
handset. Further — ~
miniaturization g :
is expected to put
the flyweight ap-
paratus in a plastic
case the size of a
penny match box.
The Army sees the
voice-powered radio
as excellent equip-
) ment for soldiers in
the field, each of
whom could carry a
personal transmit-
ter in his pocket.




units would be so low that when one
went on the blink it would simply be
discarded and another issued.

Since the best operating frequency of
the transmitter is about 30 mec, it has
promise of many applications on the
27-mc Citizens Band for farmers, hun-
ters, businessmen and even reporters.
Also mentioned are uses as rescue gear
in planes and lifeboats.

Experimental models, developing
about 2 milliwatts, have achieved op-
erating ranges from a few to several
hundred yards. Maximum range pos-
sible, Bryan says, is some two miles.

The transmitter’s circuit (see sche-
matic below) contains several novel
aspects. A moving-coil microphone,

when energized by the voice, supplies.

AC power to step-up transformer TI1.
At the transformer output there is a
standard voltage doubler rectifier cir-
cuit (capacitors Cl and C2, diodes D1
and D2) designed to convert the AC
to usable DC voltage.

In a standard doubler configuration
C2 would be of high value to store the
peak voltage impressed upon it. How-
ever, in this application C2 has a low
value. To get at the reason, let’s move
on to Ql, a transistor used here as a
zener diode because of its extremely
low breakdown voltage. Its base-emit-
ter junction provides the zener action.

When the negative voltage at the base
of Q1 rises above a certain low level,
Q1 conducts and charges C2. Because

The wvoice-operated
radio’s circuit is
remarkably simple.
Microphone of the
moving-coil type de-
velops voltage. See
discussion in text of
accompanying story.
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of C2’s low value it charges quickly (a
necessary requirement since the voltage
peaks are likely to be sharp). When the
voltage falls below QI’s breakdown
point C2 discharges through R1—but
slowly, because of the resistor’s high
value—to stabilize the voltage avail-
able. This is likely to be —.1 to —.2
volts, as shown in the schematic.

Modulation is applied in series with
the ground return of the power supply.
The path can be traced through the pri-
mary of T1. The voice-supplied voltage
coming directly from the microphone
either bucks or adds to the voltage de-
veloped in T1’s secondary, and thus
modulates it.

The oscillator output circuit, Q2, is
conventional, although designed for mi-
nute operating voltages. L1-C6 and
L2-C7 are parallel resonant at the crys-
tal frequency and their values are de-
termined by that frequency. C4 couples
the base tuning components to Q2 with-
out upsetting the base bias established
by R2 and R3.

C3 is an RF bypass capacitor and C5
an antenna trimmer. The antenna can
be a quarter-wave dipole or a fractional-
wave monopole. Pushbutton PB1 is
optional.

A 3-ounce companion receiver is now
being designed. It is to be powered by a
tiny battery which would be recharged,
not surprisingly, by power from the
transmitter’'s microphone. A crystal
receiver also could be used. &

e
e
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ERVERSE PERFORMANCE . . .

On a trip into upstate New York
recently I was working mobile on 10
meters and in an hour raised a whole
string of stations from Florida to South
America. Obviously, the band was open.
I pulled into a filling station and the
attendant’s eyes lit up when he saw the
whip.

“You a ham?” he asked. “Anything
doing?”

“Going great guns right now,” I re-
plied, turning up the volume. Need I
finish the story? Not a signal anywhere.
I called CQ, and CQ and CQ. Nothing.

And the attendant? Probably thinks
all hams are full of hot air now.

— O

Good Buys? . . . Every few days I
receive inquiries from budget-conscious
beginners about the usefulness for ham
purposes of surplus military transmit-
ters being sold at bargain prices. (Curi-
ously, few receivers are offered. In fact,
there are many “Wanted To Buy” ads
for certain Signal Corps receivers of
pre-World War II vintage.)

Most surplus transmitters were just
not designed for present-day amateur
purposes and revamping them is tech-
nically difficult and economically un-
feasible, The original instruction books
are usually missing, which means you
have to dope out the circuits yourself.

Admittedly, some equipment looks
good. A neighbor lad recently showed
me a Navy transmitter he had picked
up. Obviously unused, it cortained sil-

ver-plated coils, mntor-driven switches.

and tuning contacts tor remote control,
-a bank of husky crystals (all out of the
ham bands), a huge dynamotor and
oversize parts made by the best manu-
facturers. The hitch: it required 60 am-
peres at 12 volts DC and was built like
a Patton tank. The owner finally re-
moved the tubes and meters, clipped out
some capacitors and ditched it.

March, 1962

Who Are You? . .. At club meetings,

ham conventions, field days and other
occasions when hams get together the
job of identifying people you have
worked over the air would be simpler if
everyone wore a lapel tag of some kind
with his call letters and name on it. Ap—

e f;-xm S TR i
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parently several other people feel the
same way because two new types of
lapel tabs for hams (and CBers) have
just been put on the market.

A black phenolic plate (see photo) is
made by Chuck Baer, K9TVA, 6429 N.
Glenwood Ave., Chicago 26, Ill. It meas-
ures 33x2% inches and has white letter-
ing which can be seen c¢learly across a
smoke-filled room. The price is $1.50.

An aluminum lapel tag, also priced
at $1.50, is put out by the Mahler Re-
search Foundation, GPO Box 1159, New
York 1, New York.

—

Birdies in the Music . . . It’s an old
story for hams to be accused of breaking
up TV and radio reception when they
weren’t even home. A new twist is the
case of a ham whose signals really were
getting into a neighbor’s hi-fi system—
not into his tuner but into his tone arm!
Much probing revealed that the modu-
lated RF signals were picked up by the
unshielded arm containing a ecrystal
cartridge. The crystal acted exactly like
a crystal detector, circa 1906. It rectified
the signals nicely and passed them on

[Continued on page 102]
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TO EIs FM TUNER REPORTS

ALL manufacturers represented in EI's FM tuner kit report

(November ’61 issue) were sent advance copies and invited
to comment. Along with complimentary letters, we received
some which raised technical questions that we felt would be of
interest to our readers. The unedited letters and our replies are
printed below.

DYNACO

We can understand the problems in a comparative analysis as broad as
your coverage of FM tuners in the November EI, and our comments are not
intended to detract from what is generally an excellent report.

We were quite perplexed at the Dynatuner’s relatively poor signal-to-noise
ratio of only 50 db, which is much below specification. When the tuner
used by EI was returned to us at our request, it was found that a defective
6AT8A tube caused this, and when this was replaced, we found an 18 db
improvement, over measurements made on the tuner as it was received.
Our figures correlate fairly well with your test lab’s, and when the signal-
to-noise ratio improved, the harmonic distortion also dropped appreciably,
which was expected.

The customer, of course, would have no way of spotting this defective
tube, since the tuner apparently functioned satisfactorily, but we do exercise
stringent inspection to exclude sub-standard parts from our kits, and we do
not feel that the tuner’s performance should be downgraded on this basis,
when tube replacement is so easy.

The number of tubes in the Dynatuner, in a compact package, does create
a good deal of heat, and you are quite correct in pointing out that adequate
ventilation is necessary. The actual temperature rise should be compared
with other tuners housed in similar metal enclosures, though, and no great
difference will be found. Dyna has, however, been supplying for some time
a different cover with about 30% more open area, even though operation with
either the FMA-2 amplifier or the FMX-3 multiplex integrator with the old
cover does not raise the temperature of the components anywhere near their
rating.

It is important that the techniques of home alignment given in the manual
be followed exactly, particularly where a weak signal is required. A too-
strong signal will not give optimum alignment. It is not advisable to align
the Dynatuner by conventional “sweep” techniques if best performance is to
be realized.

Robert H. Tucker,
Director of Sales

When the tuner was returned to us by Dyna after replacement of the defec-
tive tube we re-tested it and obtained an excellent signal-to-noise ratio of
71.5 db. Our new figures and Dyna’s were in close agreement and substan-
tiated Dyna’s claimed performance figures in every area checked. We agree
with Dyna that their tuner’s performance should not be downgraded because
of the chance inclusion of a noisy tube in the kit we tested.

We find that quality control of kit components presents a knotty problem
for the manufacturer. With a factory-wired tuner, amplifier, etc., the quality
of individual components is checked when the assembled device using the

Electronics Illustrated



components is tested. With kits, on the other hand, the manufacturer can
protect himself only by purchasing high-quality parts from reliable companies
and then spot-checking the components as they are received. Obviously,
if the kit producer were to test every component going into every kit, the
cost of the job would push the kit price beyond that for a wired unit.

For our test, EI did not align the tuner by conventional sweep techniques
(which we found to be inadequate to realize the full potential of high-quality
tuners), but instead aligned the units for minimum distortion, using the instru-
ments listed in the original article.

LAFAYETTE RADIO

Thank you for this opportunity to comment on your recent evaluation of
the Lafayette KT-650 tuner kit. As your report indicates, we haye been some-
what conservative in our specifications. Our own tests have indicated that
the KT-650 is consistently better than our initial claims and hence we are
taking cognizance of that fact in our new specifications for the unit.

It has always been Lafayette’s policy to give our customers actual and
conservative ratings on our products. We do not base our performance data
on a lab prototype. Rather, our specifications are determined by what the
consumer can expect from his unit.

Present models of our KT-650 actually have an average sensitivity of 5
microvolts for 30 db and better, depending on the care exercised in assembly
and alignment. This, coupled with its outstanding low distortion, makes the
KT-650 one of the best valued tuners of the premium class market.

One final comment is that your “home alignment” results on the tuner do
not match our field experience. When the home builder carefully follows our
clear step-by-step alignment instructions, the tuner should achieve (if not
surpass) our claimed sensitivity.

Peter K. Studner,
Director of Manufacturing

H. H. SCOTT, INC.

A set of pages concerning a review of kit tuners in your November 1961
issue of Electronics Illustrated has just come to my attention. The work
performed by your reviewer (s) is certainly a very creditable and obviously
laborious job. Congratulations on this account.

However, I have to take issue with you on the accuracy of some of the results
which you have obtained. Fortunately, you have listed the model and type
numbers of the test equipment used so that the total possible error in test
results may be established.

It was stated that a Measurements FM signal generator, model 210-A, was
used for tests. The instructions for this generator show that the RF out-
put voltage (at 100,000 microvolts only) is accurate to = 5%. Therefore,
the sensitivity figures measured would be in error by at least that much,
although your figures indicate the relative sensitivity of the various tuners
tested.

The instructions for the generator also show that the harmonic distortion
of the generator is rated at 1% with no rating for intermodulation distortion.
Unless the generator used can be proven to have considerably lower distor-
tion, including its modulation system, all test results obtained are in error
by a total amount of 1.15% (1% from the generator rating and 0.15% from
the arbitrary subtraction by the reviewers). Since all distortion figures cited

[Continued on page 100]
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HOW WE TALK TO THE

THE DRAMA is familiar to nearly

every American: “10.... . 9 ...
6 1 ool 4 . 3.
2 . 1 IGNITION'” The rocket

lifts slowly out of a cloud of vapor and
roars into the sky, carrying with it a
man cocooned in a tiny capsule He is
an astronaut, and in a matter of seconds
he will be some 120 miles above the
earth.

The man who rides a Mercury capsule
is alone and far from his natural sur-
roundings, but he’s also the most thor-
oughly observed human being in his-
tory. During every second of his flight
he is tied firmly to earth by an immense
cable of electromagnetic waves.

On the ground, millions of radio
pulses are turned into an up-to-the-sec-
ond report on the capsule and its
occupant. Scientists sitting in front of
equipment consoles know the vehicle’s
attitude, temperature and cabin oxygen,
they know the astronaut’s pulse, breath-

Astronaut Alan Shepard, our first man in space,
looks at his Mercury capsule after epic flight.

By Art Zuckerman

ing and blood pressure—they know
everything of value about the satellite
and the man.

The invisible fingers of radar trace
the capsule through space and com-
puters convert the signals into speed
and direction. Tracking stations are
alerted automatically when the capsule
nears, are advised when and where the
Mercury chariot, traveling 17,000 miles
an hour, will pop up over the horizon.
The astronaut himself is in constant
voice communication with the ground.
It all adds up to one of the most com-
plex communications systems ever
built. It is a system that cannot be al-
lowed to fail because the life of a man
is in the balance.

How can you rule out failure? When
engineers want to make sure a system
will go all the way they fall back on a
principle known as redundancy. If you
have two items instead of one, they say,
chances are that one of them will do

The capsule’s voice and telemetry signals are
picked up by steerable helix antennas like this,

Electronics Illustrated



ASTRONAUTS

the job. For this reason, much of the
Mercury capsule equipment comes in
pairs, one set the primary unit, the other
the backup (in this case also referred
to as “rescue” gear). In addition, most
of it is dual function, making rigs de-

4 signed for one job double in brass if
necessary. Virtually all components
are miniaturized, of course. Most trans-
mitter-receivers and similar apparatus

- fill no more than 30 cubic inches each (a
box measuring 2%x4x3 inches contains
30 cubic inches).

Then there is the matter of human
engineering. Try operating a radio
with your hands in heavy gloves. It’s
almost impossible. So the volume con-
trols for the astronaut’s voice receivers
are three vertical thumbwheels in a
small panel, which also has a pusb-
button for sending Morse coede and
a function-selecting toggle switch. To
change from receive to transmit you
normally have to push a button. Not

Focal point of oft-photographed control room at
Canaveral is data display on orbiting capsule.




Capsule’s tiny audio control panel has vertical
thumbwheels, Morse code button, function switch.

One of four “command” tracking stations in the
18-station net is at Muchea. Western Australia.

the astronaut. He just starts talking. A voice-operated relay does the rest. (The
capsule also does have an auxiliary mike button on the abort handle.)

Probably best known amongst Project Mercury’s communications systems are
its voice radio channels, because tapes of astronaut-to-ground conversations
have been played on television and radio. The capsule has two types of voice
radio, ultra high frequency (UHF) and high frequency (HF). UHF has become
an air-to-ground standard, while HF radio sacrifices a degree of reliability for
greater range. Both types are used in most Mercury shots. The UHF frequency
is 296.8 mec. The HF transmissions may be on any of several frequencies between
4 and 26.5 mc.

Next in importance comes the command radio, which permits four command
tracking stations (at Cape Canaveral, Bermuda, Hawaii and Muchea, Australia)
to control all capsule functions in case the astronaut can’t. The voice and com-
mand units are the items duplicated in the capsule under the redundancy theory.
An emergency voice channel is built into the command radio as an extra précaution.

By means of te-
lemetry signals
the capsule dis-
gorges everything
it knows about it-
self and its pilot.
Two FM transmit-
ters working on
2257 and 259.7
me, do the job.
Through multi-
plexing (putting

Cutaway drawing shows main components in the Mercury communications sys-
tem. UHF and HF antennas are in stowed position. Note “redundant” radio units.

HEADPHONES & MIC:

COMMAND RECEIVER

AUDIO CENTER

HF RESCUE
RECVR-TRANS:

more than one sig-
nal on the same
carrier), the two
transmitters send
out 80 separate
channels of infor-
mation. And the
telemetry rig can
[Continued on
page 112]
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IDEBAND CB . . . Watch for a big

ruckus over the appearance of
single-sideband (SSB) equipment on
the Citizens Band. SSB, among other
things, will increase transmitter power
by approximately eight times, turning
5 watts into 40! How can any CBer
get away with that? Well, strangely
enough, it appears to be legal under
present FCC regulations. But before
scrapping your present equipment there
are some other aspects you should con-

RF
CARRIER

LOWER

UPPER
SIDEBAND SIDEBAND
A

A

27.005

i
27MC

Fig. 1. Conventional AM signal: modulation in
identical sidebands but none in the RF carrier.

sider. We'll cite a few of them.

From a technical standpoint, SSB
falls under the heading of “amplitude
modulation.” This is the approved sys-
tem for putting voice power on a radio-
frequency carrier in the Citizens Band.
SSB’s tremendous efficiency becomes
apparent when it is compared with con-
ventional AM.

Let’s say your transceiver has a 5-
watt input. If it's well matched to a
good antenna, approximately 3 watts
are transmitted. But 21% of these watts
serve virtually no useful purpose at the
receiving station. Take a look at Fig. 1.
The part of the signal labeled RF carrier
completes its job before it ever reaches
the transmitting antenna. Its only
function is to mix with audio modula-
tion to produce two sidebands. The
sidebands are the true carriers of the
audio (voice information). Further-
more, one sideband is extraneous, being
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CB CORNER

Citizens Band News and Comments

by Lea Buckwalter, 1TW5733

a mirror-image of the other. As shown
in the drawing, the sidebands appear
just above and below the frequency of
the RF carrier.

It is revealing to see what part of
this “triple” signal is used at the re-
ceiving end. Starting with 3 watts off
the antenna we find that the RF carrier
consumes 2 watts and each sideband
takes Y2-watt. The significant part of
the signal, then, amounts to a mere half-
watt—or a single sideband. You can

LOWER
SIDEBAND

26.095 27MC

Fig. 2. SSB signal: power of carrier and the
upper sideband are added to the lower sideband.

see this illustrated by the S-meter on
any receiver. It gives a steady reading
on the carrier of a received signal be-
cause no modulation rides on it. With a
selective receiver the needle begins to
bounce merrily in step with the ampli-
tude of the incoming audio when the
tuning dial is moved just above or be-
low the carrier. In these regions the
receiver is picking up the upper or
lower sideband.

The SSB technique transfers most of
the RF power to one sideband. Neither
the carrier nor the other sideband
reaches the antenna. They are filtered
or phased out in an early transmitter
stage. Instead of a half-watt of useful
signal, as before, “voice” power now is
concentrated and raised to nearly 3
watts (see Fig.2). No wonder commer-
cial radio-telephone circuits which cross
the continent changed to SSB more than

[Continued on page 101]
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It may look like a lot of boloney but the man

Wedding of remote-control fluoroscope and
closed-circuit TV gives a doctor X-ray eyes to
see such things as this young lady’s stomach.

Now nearing comple.
tion at the Argonne Na.
tional Laboratory just
outside Chicago is a
new atom smasher. The
doughnut-shaped build-
ing has one 5.000-ton
magnet and eight 500-
tonners. Protons will
come out of linear ac-
celerator in right fore-
ground at 800 million
electron volts, be
boosted to 12.5 billion
EV by the big ring. The
straight name of the
smasher is Zero Gradi-
ent Proton Synchrotron
—or just call it ZGS.

56

really is testing a new FAA aircraft guidance
antenna made up of fine wires on a plastic form.



The 150-ft. reflector of the biggest radio
telescope in U. S. is moved into place on
Stanford University campus in California.

=

The Army is experimen'ing with a suitcase-size
X-ray machine that would allow medical corpsmen
to “shoot” wounded comrades right on the field.
The ‘soldier at left holds the business end of the
rig. Required high-voltage power pack is in case.

“Old George did it because he hated cherry pies.
Ain‘t that right, teach? Over,” And so it may
go. These are little two-way radios dreamed up
by some Texans for Texas-size classrooms. Each
pupil gets one that's just like teacher’s own.
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BEWARE: EHV

I N THE western Massachusetts hills a fewmonths
- ago a General Electric official threw a switch
that poured 710,000 volts into 4.3 miles of ex-
‘perimental extra-high voltage (EHV) trans-
mission lines. It was a record by some
110,000 volts; the usual power line read-
ing is 220,000 volts. GE wanted to de-
termine whether EHV is feasible. Most
of the test facilities are of aluminum,
including the massive 2.32-inch con-
ductors. The men in the buckets
at left are installing corona rings
on insulator strings (rings are
kidney-shaped) for the GE

¢ 'ﬂ‘. test. Corona leakage is an
g !4 \ EHV problem. A little later
DN in this race a Westing-

' \ house official in Virginia

threw another switch

that broke the GE rec-

ord with a 775,000-
volt reading. s

2

i
74

N
s

Huge aluminum conductors used in EHV test
are big as a man’'s wrist, measuring 2.32 in.



Comprehensive courses in
Electronic Fundamentals
TV Servicing ~ Color TV -
Electronics for
Automation -
Transistors

LET RCA TRAIN YOU AT HOME
RCA Institutes, one of the leading technical
institutes in the United States devoted
exclusively to electronics, offers you the fin-
est training-at-home. The very name “RCA”
means dependability, integrity, and scien-
tific advance. Practical work with your very
first basic lesson. You build and keep prime
quality equipment. Pay as you learn. No
installment payments necessary. You pay for
your next study group only when you order
it. And remember, in electronics the more
you know the higher you go. Licensed by the
University of the State of New York
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New York City also offer college-level train-
ing in any field of electronics you may
choose. Classes begin four times each year.
Free Placement Service.

SEND POSTAGE-PAID CARD TODAY
FOR FREE ILLUSTRATED BOOK!

Check Home Study or Resident School Box

RCA INSTITUTES, INC. A SERVICE OF RADIO CORPORATION OF AMERICA
350 WEST FOURTH ST.,NEW YORK 14,N. Y. » 610 S. MAIN ST.,LOS ANGELES 14, CALIF.

Dept. EI-32

The Most Trusted Name in Electronics
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HI-FI RECORD GUIDE

HE LATEST recording of Schehera-

zade is a veritable humdinger. The
performance is by L’Orchestre de la
Suisse Romande under Ernest Anser-
met (see cut) but the recording engi-
neers steal the
honors. They
have captured
every tonal color
of this prismatic
score. The sound
of the orchestira is
miraculously true
and vivid and
has appropriate
weight. 1 have
never heard re-
corded strings so
gutty and silken,
nor the bass drum
whacked so realis-

AW -
g

tically. Despite the | S e

by Warren DeMotte

MUMBIN, sk Sadaes Lhuaoss s

around in many a long day.

Collectors who enjoy recordings taped
on location will welcome Martha
Schlamme at the Gate of Horn. She is
a charming purveyor of international
folk songs, and she
e skillfully leads her
Chicago audience
into enthusiasti-
cally clapping
hands and singing

along with her.
Nathan Milstein
is at his superb
best as the soloist
in the Brahms
Violin Concerto.
Joined by the
Philharmonic Or-
chestra under
Anatole Fistou-

splendid sound,
room has been
found on the record
for Borqdin’s rous-
ing Polovtsian Dances from Prince Igor,
complete with chorus, making this the
only Scheherazade with a disc-com-
panion.

The Russian repertoire is also
tapped for a disc devoted to four great
scenes from Moussorgsky’s opera, Boris
Godounoff. Conducted by Thomas
Schippers and featuring basso George
London as the Czar driven to madness
and death, this is a brilliant and dra-
matic representation of the magnificent
music.

Ed McCurdy, accompanied by Erik
Darling, tours through our song history
in A Treasure Chest of American Folk
Song. This two-record album, released
at the price of one record, covers four
aspects of American folk songs: New
England, the South, the Pioneers and
Occupations. Thirty-four songs are de-
livered with spirit and sincerity, making
this one of the finest folk offerings
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ANSERMET

LORCHENTRE DE LA BUISNE ROMANDE

lari, the popular
violinist provides
a vital exposition
of the grand
score, playing
with expressive understanding and be-
guiling tone.

After a long absence from the con-
cert platform, Abram Chasins has come
into the recording studio for a series of
solo piano appearances before the mi-
crophones. The first fruit is A Chopin
Collection, comprising five major com-
positions by that composer. His mu-
sicianly playing has textbook clarity,
laced with profundity and intensity. It
is rare, indeed, that one who writes and
talks so well about music is also capable
of playing it with authority and style.

An engaging Chopin program is also
offered by Van Cliburn on his first solo
recital record, released since my last
column was set in type. His playing is
romantic and lyrical, and his rich tone
is effectively projected.

On quite another level is the record
of Roger Williams in his Greatest Hits.

[Continued on page 108]
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an orbit for 0SCAR

THE HITCHHIKING HAM

'Hi,' says the transmitter in a satellite conceived

and built by hams for a spectacular ride in space.
By George Jacobs, W3ASK

AMATEUR radio operators have always been known for elab-
orate and sometimes weird projects they undertake. Without
a doubt the most spectacular dream ever hatched by the ham
fraternity is Project OSCAR—the design and construction of
an artificial earth satellite to be carried into orbit as a hitchhiker
on an Air Force rocket. OSCAR (for Orbital Satellite Carrying
Amateur Radio) was conceived a little over two years ago as a
space research project to make use of the tremendous reservoir
of technical know-how represented by the amateurs of this coun-
try and the world. An organization known as the Project
OSCAR Association was formed (and now has more than
600 members) and the satellite was methodically designed
and built (and the government’s approval obtained).
Most of the actual work was done during spare-time
hours by a small group of California hams who are
professional engineers and technicians in missile
and space programs. As it finally took shape, the
OSCAR satellite is a 12-pound rectangular box
about a foot long with an outer covering of
gold-plated magnesium (see photo at the head

of this article). )
Within OSCAR’s casing is a transistorized
100-milliwatt beacon transmitter consisting




OSCAR satellite is examined by four hams before
getting a check-out ride in plane at 10,000 ft,

of a crystal oscillator, doubler and
power amplifier designed to put out a
signal on 145 mec, in the 2-meter ham
band. The antenna is a simple monopole
19 inches long working electrically
against the casing. The rig’s mercury
batteries will last about three weeks.

But once you’ve got an amateur radio
satellite built, in orbit and transmitting,
what message should it send? The an-
swer came in a round-about way. Dots
take less power than dashes and would
make the batteries last longer, so dots
were decided on. The eventual decision
was that OSCAR should transmit a
continuous series of H’s and I's (. . . .
.. ), making up the word “hi,” an inter-
national greeting that also happens to
be ham talk for laughter.

Of course, there is much more to the
OSCAR program than getting a trans-
mitting satellite into orbit. Hams all
over the world were asked to listen for
the signals and to make “tracking” re-
ports to the OSCAR Association (Box
183, Sunnyvale, Calif.) . The Association
has the responsibility for data reduction
—making the thousands of report fig-
ures into meaningful observations. All
reports from hams (and anyone else
who wishes to monitor the 145-mc sig-
nals) must be made on a standard form
supplied free by the Association.

The most basic part of an OSCAR re-
port naturally concerns the time the
signals were first heard and when they
faded, and signal strength. OSCAR’s
transmitter is sensitive to the tempera-
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ture inside the casing so that a count of
the number of seconds it takes to re-
ceive ten hi’s gives the satellite’s inter-
nal temperature. Also to be observed is
the Doppler Shift in the signals (the
rising and falling of the -apparent
frequency or tone as the satellite ap-
proaches and passes on).

OSCAR’s orbital path passes over or
near virtually every spot on earth four
times in every 24 hours. The time of pas-
sage from horizon to horizon is put at
12 minutes.

What is the real purpose of OSCAR,
other than to show it could be done?
For one thing, reports on its signals pro-
vide valuable information about the
propagation of 145-mc signals in space.
The temperature readings help deter-
mine whether theoretical calculations
by scientists are correct. The whole
project, of course, will arouse amateur
interest in space communications. And
Project OSCAR marks the first time
that private citizens have ever taken
part in an outer space venture in coop-
eration with their government.

Put another way, OSCAR is expected
in a modest way to further the world’s
knowledge concerning space and space
propagation. But what next? Hams
already are looking beyond OSCAR I to
other, more complicated OSCARs that
will be even more spectacular. ¢

Reports on reception ot signals from the amateur
satellite must be made on the special form below.

AR TRACKDM RAPORT FORM
v PO, Box 183 Sumeymie, CHb: U.BA
Sows T PO

[ T S X ———
<.
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Alech SHtore

Test Bench

by Larry Klein

Loudspeakers, Silk Purses and Sows’ Ears

MONG THE hi-fi fraternity, there’s

been a lot of talk recently about
multiple speaker systems. Several ar-
ticles (see list below) have told how to
mount 10, 20 or 30 cheap speakers in a
baffle. These systems are supposed to be
equal or superior to conventional sys-
tems using one good speaker. The idea
seems to be that if you only use enough
sows’ ears, you can make a silk purse.

The concept behind these multi-
speaker systems is that if all these little
speakers share the power delivered by
the amplifier, each individual speaker
handles only a fraction of the total
power and hence cannot possibly be
driven into distortion. In
addition, so the theory
goes, the treble response
of the system should be
good because of the
light cones of the
5” speakers which
should have no
trouble producing
highs. As far as the
bass end is concerned,

a phenomenon known
as mutual radiation
impedance (MRI)
should cause all the
little speaker cones to
work together and push
as much bass as though
they were a single speaker with about
a 4-foot wide cone.

And to add egg to the beer, the au-
thors claim that the MRI factor will also
lower the speaker’s resonance, thereby
extending the system’s bass response.

Audio, ''Hi-Fi Performance from Small Speakers,” Dec.
'S9; "The Series~ParaI|eI Speaker Array," Nov. '60.
Popular Elecfromcs “"Sweet Sixteen,'"' Jan. '4l; '"Sweeter

With a Tweeter Apr. '

1.
Poputar Science, '"The More the Mellower,” Oct. '6l.
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But just how well does this theory
hold up? How do the systems sound?
Let’s take a look at some of them. One of
the more popular multi-speaker sys-
tems, published by Popular Electronics,
consisted of 16 five-inch speakers. The
speakers specified are a type designed
for replacement use in AC/DC radios.
This indicates several things about
them. For one, they are designed for a
frequency response which cuts off at
about 7 or 8 kc at the top end and about
100 cycles at the bottom. This limited
range is to prevent (in AC/DC table
radio use) their reproducing hum from
the half-wave rectifier at the bass end
and the miscellaneous AM static, noise
hiss, etc. on the treble end.

My suspicion about the lack of
highs was confirmed when a

it ) subsequent PE article told their

readers how to add a tweeter to
the not-too-sweet-sixteen.

Now, about the bass
end? What these sys-
tems will produce is
one big resonant peak
at about 100 cps
(which is the average
resonant point of the
speakers used). This
boom-boom quality
will be quite satisfying

to those who can’t tell
the difference between a
hi-fi system and a candy-store juke box.
Does this mean that the idea of the
multi-speaker system should be thrown
out the window? Not necessarily. It’s
possible to get fairly good sound from
such a rig providing more expensive
speakers with a fundamental resonance
at least as low as 60 cps are used.
[Continued on page 99]
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With this simple device, one
miniature whip serves both your
CB transceiver and car broad-

cast radio—without switching!

ANTENNA DUPLEXER

DOES YOUR WIFE nag about that
108-inch Citizens Band whip that
makes your car look (according to her)
like something left over from Dragnet?
Do you suffer from those put-it-up-and-

Fiberglass whip is no longer than standard auto
radio antenna and serves both BC and CB sets.

By Herb Friedman, 2W6045

take-it-down blues every time you
glimpse your garage door? Take heart,
CBer! Here is a pair of gadgets that will
end your troubles forever'

By using a 48-inch loaded whip and

Inside view of Duplexer shows simple construction.
See page 110 for closeup detail of tie strips.

Electronics Illustrated



EI's Antenna Duplexer you cap now
have one broadcast-radio size antenna
to serve both your mobile CB trans-
ceiver and your auto radio simultane-
ously—and without switching!

The continuously loaded vwhip (we
used Antenna Specialists M-52) is so
short—5 feet less than a regular CB
whip—that it can be cowl-mounted and
actually replaces your existing auto
antenna. Besides being a convenience
at your home garage door, the loaded
whip answers the needs of trucks, taxis,
salesmen, servicemen and others who
must go under low overheads dozens of
times a day.

Mounting the loaded whip is easy be-
cause you usually can use the hole left
by your broadcast-radio antenna. No
extra drilling is required. And this po-
sition on the cowl leaves the M-52’s
radiating area in the clear.

The connecting cable comes wired
with connectors at both ends, so a
wrench is the only tool usually required
for mounting the antenna. Because the
mount is similar to a standard auto
type, it fits surfaces with a slope up to
30 degrees. In instances where a small
auto radio antenna mount was used, it
may be necessary to enlarge the mount-
ing hole.

The Antenna Duplexer actually is an
isolating network which prevents sig-
nals transmitted by the CB rig from
entering the regular broadcast radio’s

Before installation is completed, the Duplexer is
tuned with an SWR meter or with other technique.

circuitry and causing damage. As a mat-
ter of fact, with this setup you can trans-
mit on the Citizens Band and simul-
taneously monitor Conelrad signals (or
perhaps listen to rock 'n’ roll) on your
BC radio. Naturally, the whip and Du-
plexer are able to serve both receivers
at once, and without signal loss or in-
teraction.

Construction is simple and the total
cost of the Duplexer should come to less
than $4. Its wiring is not critical, but
L1 should be centered in the Minibox
away from the sides and cover. Be-
cause the Duplexer will be subjected
to vibration, the few components should
be mounted rigidly to terminal strips
as shown. Lock washers should be in-
stalled with all nuts and machine
screws.

Coaxial antenna jack J1 mates with

[Continued on page 108]

PARTS LIST

C1—1.5-15 mmf trimmer capacitor
L1—2.4 microhenry RF choke (Miller 4528 or equiv.)

or
LIA—;.G microhenry RF choke (Ohmite Z-144—see
text
C1A—2-30 mmf trimmer capacitor (see text)
L2—22 microhenry choke (National R25-22 or
equiv.)
JI—S0-239 coaxial jack to fit ant. lead
PLI—Plug to fit auto radio
PL2—Plug to fit transceiver
Coaxial cable—4’ of RG-58A/U
Cabinet—Aluminum, approx. 4”x2\"xI%"
Terminal strips and rubber grommets

Six components make up the totu'l parts list of
the Duplexer. PL2 matches the CB antenna jack.
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By Martin H. Patrick

Closeup at left shows power transistor Ql with cover removed. Rub
ber ring forms tight seal with Lucite, Plexiglass, or glass to pro-
tect insides from dirt and damage. Right view shows the speaker.
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ERE'S A NOVEL two-transistor
circuit that goes into action as soon
as a light beam falls on the exposed in-
nards of a power transistor. The oscil-
lator in low light produces a few Geiger-
like clicks per second which increase in
pitch with increasing light. intensity.
The gadget can be used as a daylight
alarm by placing it on a window sill at
night and facing it in the direction of
the rising sun. And of course, it makes
a fine toy or simple science-fair project
for the beginner in electronics.

Power transistor, Q1, will have to be
modified to a photo-transistor. Use a
cheap power transistor and hacksaw off
the top being careful not to damage the
internal elements. Remove the filings
or any other material inside and wash
with carbon tetrachloride. So the ex-
posed parts of the transistor will not be
damaged, cover it with Lucite, or Plexi-
glass. The other transistor, Q2, may be
any general-purpose type, but must be
an NPN. Note fhe unorthodox connec-
tton of the battery to Q2 . . . the col-
lector is made negative with respect to
the emitter. To limit Q2’s collector
current, the speaker should be a high-
impedance (45 ohm) intercom type.
The author’s unit shown in the photo on
the opposite page makes use of a sur-

Number of batteries is
optional and is deter-
mined by experiment.
Scrape surtace of Ql
at C to insure a good
contact with the lug.
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plus earphone (which has just about the
right impedance) as a sound source,

Frequency of oscillation is deter-
mined by the combination of C1, Q2, B1,
and the intensity of the light falling on
Q1. When brought close to a light
source, the oscillator will produce a high
frequency note, but if you desire to
make this frequency lower, substitute a
higher value capacitor (up to 100 mf)
for C1. Although the original unit did
not incorporate a switch due to the low
current drain (about .6 ma.), one may
be added between the collector of Q2
and the speaker.

Since many bargain-priced transis-
tors are somewhat unpredictable, it mayv
be necessary to desensitize Q1 to pre-
vent oscillation without light. To do
this; connect a 250,000 ohm potentiom
eter (R1) across the emitter and col
lector of Q1 and adjust it until the
oscillation stops. Measure the resistanc
of R1 and substitute a ¥ watt resisto
of the same value in its place. §

PARTS LIST
Cl—.I mf low-voltage capacitor {disc or tubular)
R1—250,000 ohm potentiometer {optional, see text)
|—power transistor, PNP (2N256, 2N307 or 2N554)
Q2—2N233 transistor
SPl—Earphone or speaker with 45-ohm voice coil
(Quam 2A07Z45 4A1245, or 5A1Z45)
Bl—1-3 1.5-volt batteries |
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Have the technical problems of FM stereo been solved?
Yes. There have been a few minor bugs in multiplex broadcasts, but the
overall quality of FM stereo is far superior to the AM-FM variety.

Avre there still AM-FM stereo transmissions?
Virtually none. The pioneer stations who bothered with AM-FM stereo in
the first place have been quick to convert to multiplex.

If 1.delay buying an adaptor, will the price come down?
Not very much. The best adaptors are pretty complicated and there’s no
way to cut costs significantly. One-tube adaptors are not of comparable
quality. If you're on a tight budget, try a kit or EI's universal adaptor.

Is it better to buy an adaptor of the same make as a tuner?
In many cases, yes. Adaptors from the original tuner manufacturer will #iot
only be designed for their tuners, but also will come with specific recom-
mendations for any tuner circuit changes that are needed.

Why do adaptors have “filtering” circuits?
Most multiplex adaptors have an internal 38 kc signal whose harmonics
may beat with a tape recorder’s bias oscillator when you record programs
off the air. The filter circuit is designed to prevent the 38 kc signal from
getting out of the adaptor. Even if you don’t intend to record stereo, there’s
the possibility that enough 38 ke may get through to your amplifier to
overload your tweeter under normal listening conditions.

Are there adaptors for standard FM table model and console radios?
Yes, but almost exclusively for this year’s models. Converting an older
model could be a nightmare, and most manufacturers don’t suggest it.

Why do some older tuners need their multiplex output circuit changed?
The system adopted for FM stereo requires a flat response of 20-53,000
cps at the tuner’s multiplex output jack. Some tuners designed before the
present system was adopted did not have a multiplex output designed to
handle that wide a frequency range.

Are multiplex signals weaker than ordinary FM signals?
Yes. The chart below indicates the loss in strength of the broadcast signal
in terms of its range using a high quality tuner.

Signal Transmitted Receiving Equipment Effective Range
Momo Mono 90 miles
Stereo Mono 88 miles
Stereo Stereo 61 miles

On some tuners, stereo reception will cut their effective range in half. In-
adequate signals show up as loss of separation and noise.

Will I need an outdoor antenna for FM stereo reception?
If you’re reasonably close to the station, you may not. The only answer that
can be given is try it and see. If you find you do need an antenna, try a good
directional job, perhaps with a rotator. The object is not only to pick up
weak signals, but also to eliminate “multipath distortion” from signals that
reflect back from beyond your location. When shopping for an antenna, pay
as much attention to its front/back ratio as to its gain.
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"These
Generators
Have

INIVIE®2

That means No Moving Parts,
the magic ingredient in our

exotic new sources of power.

By Don Hoefler

MONG the revolutions and evolu-

tions going on in electronics none

is quite so lively and so much discussed

as the one taking place in the most basic

field of all—the generation of electric
power.

Ever since we began using electricity
to run our factories and light our homes
we've depended on the fossil fuels, coal
and oil, and on water power to generate
it. But now scientists by the hundreds
are engaged in finding new power
sources and in making them practical
and efficient. Sometimes you hear the
term exotic used to describe the devices
coming out of research laboratories.

There are two major reasons for this
revolution that the researchers are try-
ing to bring about. Man already can
foresee the day when fossil fuels will be
exhausted and he must look to other
sources for his electricity (and certain
other needs). And the age of satellites
and space travel has outdated cumber-
some turbines and turbo-generators.
Space stations and man-carrying inter-
planetary rockets demand new light-
weight power sources.

Two striking characteristics of the
exotic power sources are the way they
do their work and their makeup. Those
holding the most promise convert light,
heat or chemical energy directly into
electricity. And all share a common trait
of having no moving parts (NMP, we've

Sunlight gathered by these reflectors heats tiny
thermoelectric couples to produce electric power.
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Solar Cell—Light on positive (p) silicon
layer releases electrons, which flow into
negative (n) silicon, and then into the circuit.
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Thermoelectric Generator--Heat on negative
semiconductor repels electrons, attracts
them in positive type. creating a current.
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MHD Generator—Hot, ionized gas flowing
through a magnetic field picks up charge
(as would any moving conductor), which is
then tapped off by electrodes. Result is
flow of direct current to outside circuit.
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Fuel Cell—Two hollow carbon elecirodes
are placed in electrolyte. Hydrogen fed
into one loses electrons, which then flow
through circuit. Hydrogen ions next flow
through electrolyte to second electrode
and combine with incoming oxygen and the
returning electrons to form water waste.

called this definitive characteristic).

With the exception of one device, the
fuel cell, none is as efficient as the equip-
ment you’ll find at any power house.
Their biggest common drawback is the
need for rare and expensive materials
in their construction. A large fraction of
the researching going on is concerned
with producing these materials cheaply
or finding less-expensive substitutes.

Best known and farthest advanced
among the new generators is the solar
cell. It converts light directly into elec-
tricity and has been around since 1954.
Any young science student can tell you
that solar cells have been used to power
the equipmentin several of our satellites
and that you can buy solar-powered por-
table radios anywhere.

The solar cell is one of the simpler
NMP devices. It is made up of a thin
slice of positive-type silicon joined to a
slab of negative-type silicon. Sunlight or
artificial light striking the p-type ma-
terial frees electrons, which migrate to
the n section and flow into an electric
circuit.

A principal drawback of the solar cell
1s its low power production and its cost.
To get 8 or 9 watts you have to put to-
gether enough cells to cover a square
foot. However, the output has been im-

Small fuel cell built by Hofiman Electronics has
two fuel inlets, two power connections, waste vent.
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Minneapolis-Honeywell

proved somewhat by what is called a
“blue” solar cell, most sensitive to the
blue rays of the spectrum, where the
most energy is concentrated. A square
foot of these cells delivers up to 10 watts.

A close cousin of the solar cell is the
thermoelectric generator. It, too, uses
semiconductor material of the p type in
one leg and the n type in a second. But
it converts heat to electricity. Heat ap-
plied to one end of the n leg repels
electrons but attracts them when ap-
plied to the p leg. When a circuit is
placed between the leg-ends an electric
current flows (the opposite leg-ends a'
must be connected to complete the
cuit).

By stacking several thermoelectric
slabs and connecting them in series, it
is possible to obtain a fair-size power
output. One experimental model gener-
ates 5 kilowatts. The newest develop-
ment in the field is a 14-layer thermo-
electric generator made entirely of a
ceramic, nickel oxide. This permits the
use of high temperatures, gives a higher
output and makes possible a relatively
long life for the device. One flaw in the
thermoelectric generator is its efficiency
(in effect, the amount of power used to
produce more power). Researchers are
now trying for a figure of 107 or so.

All-ceramic thermoelectric generator tums out

100 volts when heated in oven to 2,400 degrees.

Thermoelectric generators, although
still experimental, are being produced
in great quantity. Some even reach the
consumer. One company is marketing a
little device mounted in the chimney of
a lamp which can power a transistor
radio. Uncle Sam has just shipped a
thermoelectric-powered weather station
to the Arctic and several models of these
generators for spaceships are under de-
velopment.

Thermoelectricity has other ramifica-
tions, of course. When electric current
is fed to the two legs, heat or refrigera-
tion is produced, depending on polarity.
And thermocouples long have been
used for temperature measurements. As
generators, thermoelectric devices hold
great promise because they can make
use of the heat produced by nuclear
reaction.

A slightly different heat-to-electricity
device that also may use nuclear heat is
the thermionic converter. It has family
resemblance to the electron tube. Inside
a sealed envelope are a cathode and an
anode (plate). When the cathode is
heated electrons are “beiled out” and
flow to the anode and then into an ex-
ternal circuit.

The fuel cell turns chemical energy

[Continued on page 102]

Huge electro-magnets mark pilot model of an MHD
power generator. Pipe at left carries hot gas,

Avco torp,
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We can pin down the concept by examining some

examples of impedance at work in hi-fi.
By John Potter Shields
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AIVIONG ALL the terms used in electronics, impedance seems to be one of the
hardest to understand. This is despite the fact that you come across the term
almost every time you deal with any kind of audio or radio-frequency circuit.
Let’s see if we can pin down impedance concept by looking at it in terms of what
it does rather than what it is.

As you might suspect, impedance implies impeding something. Impedance does,
in an alternating-current circuit, what resistance does in a direct-current circuit.
In fact, you might simply consider impedance as AC resistance. There is one im-
portant difference, however. Resistance is measured with DC voltage (as with an
ohmmeter), while impedance must be m=asured with an AC voltage. And the
impedance of a component is determined partially by the frequency of the signal
applied to it. To simplify matters, when a manufacturer specifies a certain im-
pedance for a device he’s usually talking about its impedance at 1 ke. (Com-
ponents meant to function at RF fre-
quencies are measured by different
standards, but the principles of im-
pedance remain the same.)

Simple impedance problems can be
handled the same way as resistance
with the help of our old friend, Ohm’s
Law. You simply substitute Z (the
symbol for impedance) for R. Thus,
E=1Z, I=E/Z, and Z=E/I. So, when
something is said to have a high im-
pedance just consider this to mean a
high AC resistance. This approach is a little oversimplified, but works well.

Actually, impedance does mean a bit more because it is a combination of pure
resistance and reactance, either capacitive or inductive. Let’s break that down.
Capacitive reactance is the opposition presented to AC by a capacitor, while in-
ductive reactance is the opposition presented to AC by an inductance (such as a
choke coil or transformer winding).

Let’s take a look at some of the practical problems of impedance. What is meant
by an amplifier’s input and output impedance? An amplifier’s input impedance is
the resistance seen by the signal source feading the amplifier. (By signal source we
mean a tuner, phono pickup, etc.) An amplifier’s output impedance is the resis-
tance to current flowing in its output (speaker) circuit.

Almost all vacuum-tube audio amplifiers have a high input impedance and a low
output impedance. In the case of the high input impedance you must remember
that most tubes are designed to operate with their control grid negative with re-

M Electronics Illustrated



spect to the cathode. The cathode bias resistor has most of the responsibility for
maintaining this condition. As an example, let’s say that the tube in the input stage
is operated with a grid bias of —4 volts. This means that tube’s grid will always be
negative (with respect to the cathode)
for any input under 4 volts peak. There
will be no current flow in the grid cir-
cuit since the grid would have to be
positive with respect to the cathode to
attract the negative electrons emitted
by the cathode. When there’s a voltage
present in a circuit but no current flow
it usually means there’s a large resis-
tance (or even an open circuit) present.

In practice, a high-value grid resistor
(usually 250,000 ohms to several meg-
ohms) is placed from a tube’s control
grid to ground to serve as a return path
for free electrons which accumulate at
the grid. Since this grid-return resistor
is naturally lower in resistance than the
“open grid” impedance, the input impedance of an amplifier is usually the same as
the value of this resistor

Often it’s desirable to have a low input impedance, as in the case of a magnetic
phono cartridge, which usually must work into impedances of 47,000-100,000 ohms
for proper frequency response. If the tube requires a high-value grid resistor a
circuit like that of Fig. 1 is used

Summing up, the input impedance of an amplifier is the resistance “seen” by the
signal source feeding it

Audio amplifiers are designed for low output impedances so they may properly
drive the average low-impedance (4, 8 or 16 ohm) loudspeaker. A rule to remem-
ber is that for maximum power transfer the impedance of the load receiving the
power must be equal (matched) to that of the source supplying the power. Thus,
since the speaker requires power for
operation, the amplifier’s outpui 1m-
pedance must be equal to the impedance PHONO .02mF

-
of the speaker’s voice coil for maximum -
power transfer P

The above statement brings us face o

to face with a thorny problem. Since the
plate impedance of a vacuum tube 1s in
the thousands of ohms, how can we ex-
pect to get maximum power transfer to
a low-impedance speaker load? The so-
lution lies in what is known as an im-
pedance-matching transformer or in the
case of the audio amplifier, the output
transformer

An output transtormer has two wind-
ings—primary and secondary. The primary winding, consisting of many turns of
fine wire, is connected to the high-impedance plate circuit of the amplifier’s out-
put tube or tubes. The secondary, consisting of relatively few turns of heavy wire
having low impedance, is connected to the low-impedance voice coil of the speaker
The AC signal appearing at high impedance at the amplifier’s output stage is thus
changed by transformer action into -~ signal at low impedance suitable for driving
the speaker. ‘

You might wonder why they don’t build speakers with high-impedance voice
coils. There are several good reasons. The main one is that the voice coil would

Fig.
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have to have several hundred turns of
fine wire in order to match the high im-
pedance of the usual amplifier’s output
tubes. This would be expensive, delicate
and introduces other electro-mechan-
ical problems. (One company did intro-
duce a 500-ohm voice coil speaker de-
signed to operate with a special ampli-
fier, but it never became popular.)

Matching transformers are common
in the audio part of broadcast work.
A transformer can match different impedances . . . Here they are used not only to match

output impedances but whenever audio
lines have to run any distance. The impedance problem in broadcast audio with
“bridging,” “patching” and “matching” is a story in itself.

One important point to remember is that the impedance “looking into” the pri-
mary of any transformer is dependent upon the load on the transformer’s second-
ary. This is why it is unwise to put a signal into an amplifier without a speaker or
resistor connected across the output terminals. If the amplifier does not have a
large amount of negative feedback around the output stage, the output trans-
former’s primary impedance soars. Often the signal voliage developed across this
high impedance is enough to arc through the transformer’s insulation. Many high-
power modulation transformers have
built-in spark gaps across the primary
which will arc before the transformer’s
insulation breaks down, should the
secondary become unloaded.

You can see why when you measure
an output transformer’s primary wind-
ing with your ohmmeter the resistance
indicated is nowhere near the im-
pedance value stated by the manufac-
turer. Your ohmmeter, of course, indi-
cates only the DC resistance of the
winding—which is generally much
lower than the impedance. In order to
measure impedance accurately, a de- Loudspeakers generally have a low impedance . ..
vice such as an impedance bridge must
be used. The transformer’s secondary also must be loaded with the correct “ter-
minating” resistance so the proper load impedance will be reflected back to the
primary.

Since speakers are no exception to the rule (impedance varies with frequency),
a speaker’s impedance may rise to several times its nominal value at cone reso-
nance. This brings up an interesting point. If the load impedance (speaker) to
which an output transformer is connected varies with frequency, won’t the re-
flected impedance of the transformer’s primary also vary? The answer is yes. Thus,
the power delivered to the speaker varies as the speaker impedance varies.

One method of reducing this effect (as mentioned earlier) is to apply negative
feedback around the output circuit. This is done by taking a portion of the output
signal (usually from the voice coil winding of the output transformer) which is
180° out of phase with the input signal and applying it to an earlier stage in the
amplifier. Now, when the speaker impedance rises, say at cone resonance, the
negative feedback also increases, redu-ing the gain of the amplifier. If the
speaker’s impedance should dip at a particular frequency, the feedback decreases
and the gain of the amplifier increases. Thus, negative feedback tends to damp out
the effects of variations in speaker impedance at various frequencies, much as
[Continued on page 99]
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THE LANGUAGE OF SCIENCE.
By William Gilman. Harcourt,
Brace & World, Inc., New York. 248
pages. $4.95.

This book ostensibly is a guide for
practicing and would-be technical
writers. But it is actually much more.
If your only “technical” writing con-
sists’ of a letter to a friend about your
latest radio equipment, it is still likely
that you can profit from the adv’ < in
these pages. For this book in essence
is a delightful refresher course in the art
of making yourself understood. It com-
bines a painless review of basic gram-
mar with important, pointed instruc-
tions on writing interesting prose. In a
sparkling style that is the best adver-
tisement for what he is trying to teach,
the author tells you how to gain and
hold a reader’s attention, how to organ-
ize your thoughts and how to express a
complicated idea without getting lost in
a tangle of words. His chief point
throughout is that a highly technical
subject is no excuse for murky writing.
This reviewer will testify gladly that all
but a handful of technical writers can
profit from Mr. Gilman’s advice. And
if you are at all interested in putting
words on paper—for money or not—let
me recommend this wonderfully read-
able volume.

MPLIFIER CIRCUITS. By Thomas
A M. Adams. Howard W. Sams &
The Bobbs-Merrill Co., New York &
Indianapolis. 136 pages. $2.95.

This is the second volume in the Sams
Basic Electronics Series. Covering both
audio and RF amplifiers, the author
outlines their operation in simple,
straightforward terms. But what is
likely to catch your eye is a new illus-
trative technique. Four-color diagrams
of the circuits involved treat electron
currents as “moving parts” in a me-
chanical analogy, making it easy to vis-
ualize the movements involved. All of
which should make it considerably
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easier for the novice to come to terms
with what’s-going-on? schematics.

TO Z IN AUDIO. By G. A. Briggs.
Gernsback Library, Inc., New
York. 224 pages. $3.20.
Mr. Briggs’ seventh book on audio is
a hi-fi glossary—an alphabetical listing
of people, places, terms and techniques
likely to crop up in any discussion or
article on hi-fi. As usual, the maker of
Wharfedale loudspeakers is informa-
tive and witty. British humor can be
fun. But the book doesn’t pretend to

“It sounded better without the cave.”

be an encyclopedia of audio. There are
some four hundred entries. Some are
one-liners, others cover several pages.
Some are explicit and fascinating,
others unaccountably vague. The allo-
cations of space undoubtedly are in part
a reflection of Briggs’ current interests.
He spends four pages on the subject of
column enclosures for speakers but pro-
vides not a single encouraging word on
the lost art of building bass reflex en-
closures. It should be said, however,
that he is not above discussing—and
praising—a competitor’s speaker sys-
tem, and this is particularly refreshing
at a time when most manufacturers
seem to insist that their way is the only
way to high fidelity. Some slight flaws
aside, this book should be a must for

[Continued on page 101]
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hard A. Markoff. M.D.

Medical Electronics

by Ric

Conir'lbuﬁng Editor,

ELECTRONIC equipment and tech-
niques in medical practice and re-
search continue to evolve rather rapidly
because of some large-scale develop-.
ment programs.

The standard electronic diagnostic
instruments have become smaller and
easier to use, including electrocardio-
graphs (heart action), electroencepha-
lographs (which record “brain waves”),
electromyographs (which record elec-
trical discharges accompanying the
contraction of muscles) and chronaxie-
meters (which measure the excitability
of muscles and nerves).

One new electrocardiograph, made by
Minneapolis-Honeywell, weighs only 9
pounds and measures 934x4Y,x7 inches
and is battery-operated. It’s really port-
able!

Aero-Space Laboratories has brought
out a ballistocardiograph using a rela-
tively new principle. This apparatus is a
kind of bed supported almost without
friction on jets of air (balance points
are the norm) . It measures the pumping
action of the heart of a patient lying on
it by recording the motions of his body
in reaction to the pulsing of his blood-
stream (remember Newton’s Third
Law of Motion: for every action there
is an equal and opposite reaction).
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In the X-ray field the Picker X-ray
Corp. has announced equipment which
uses fast-developing (10 seconds) Pola-
roid film rather than the conventional
negative. However, these “quick prints”
do not allow detailed study by a physi-
cian. For close examination, negatives
still are required.

Radiocardiography, a term encom-
passing wireless electrocardiography at
long range, is one of the most ingenious
of new diagnostic methods. In this tech-
nique the patient wears strapped on to
his body a little box that looks like an
oversize sugar cube, containing a tran-
sistorized radio transmitter whose te-
lemetry signals are keyed by a single
pickup electrode attached to the skin.
The device, made by RCA, monitors the
action of the heart by reading the
organ’s associated electrical activity
The transmitted data are picked up by
a receiver and displayed on a cathode-
ray tube or recorded on paper.

A patient so equipped can move about
freely while transmitting a continuous
record of his heart’s activity.

Several types of multiple-patient
monitors and recorders to give readings
on a variety of physiologic functions
have been perfected and are in use in

Ear-tip transducer reads both the diastolic and
systolic blood pressures and gives pulse rate.
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Ballistocardiograph is a bed supported on jets
of air. It measures the heart's pumping action.

hospitals. Such systems have alarms to
alert the surgeon and anesthesiologist
in the operating room, or the nurse in
the recovery room or ward, if an abnor-
mal reading appears.

One of the cleverest pickups for such
a recorder is a headpiece developed for
the Mayo Clinic. It consists of a tem-
perature transducer clipped into the
corner of the mouth, an air-flow detec-
tor in front of the mouth and nose, and
a little clothespin transducer clipped to
the ear. The last device gives diastolic
and systolic blood pressure readings
and the pulse rate by shining a light
through the ear into a photocell.

The Hughes Aircraft Co. has designed

Radiation detector on tip of instrument stick goes
right into patient’s vein for isotope measurement.
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a radiation detector (sensitive to alpha,
beta or gamma radiation) that is so
small it can be put into a catheter and
inserted directly into a vein. It measures
the concentration of radioactive iso-
topes in the blood.

The new Atomium Volumetron is an
instrument that rapidly determines
total blood volume by finding the dilu-
tion of administered isotope in the
bloodstream.

A Blood Pressure Follower by Win-
ston-Green uses a cuff on a finger or toe
to record arterial blood pressure. The
cuff’s inflation is controlled by a piezo-
electric crystal which responds to pul-
sations in an artery.

In the area of isotopes the emphasis
is on the investigation of such diverse
problems as the physiologic role of mys-
terious substances present in the body
only in trace amounts and the metabo-
lism of cancer cells.

Electronic developments are rela-
tively fewer in therapy than in di-
agnosis. There are, of course, new
electro-surgical instruments which em-
ploy high-frequency AC current to cut
and coagulate or dessicate tissue. And
some truly amazing advances have been
made in cardiac pacemakers.-§

The little block in the ring detects action of heart,
sends data via radio signals to nearby receiver.

o
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DXers hear attacks from many

countries but some of the most
vicious originate in the U. S.
By C. M. Stanbury Il

EW DXers are surprised when they

hear Radio Moscow or one of the
satellites attacking the United Nations.

But most of us are not prepared to
hear a vicious slash against the UN by
an American, particularly a minister.
As a result, the radio sermons of Dr.
Billy James Hargis must be classed as
rather unusual listening for DX fans
of the broadcast band.

Dr. Hargis heads an grganization
Jknown as Christian Crfusade, head-
quartered in Tulsa, Qkla. He is heard
on-some 70 radio stations in this coun-
try, plus two Mexican stations and half
a dozen TV outlets.

What are!you likely to hear in a °
Hargis sermon? “I challenge the illu-
sion,” he once said, “that the United
Nations has preserved world peace or
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been a protector of freedom. No more
cruel hoax was ever hatched in the pits
of hell.”

Early last year (February 28) the
minister was heard on WGUN, Atlanta,
with this statement: “It is my honest
conviction that the United Nations is a
bad influence for the United States.”

Dr. Hargis also ‘was author of a fa-
mous Air Force intelligence report
which attacked the National Council of
Churches. It was withdrawn amid loud
protests from Council defenders.

During a broadcast in March of last
year the minister referred to the New
York Times and Washington Post as
“radical left-wing publications.”

Most readers of those papers would
not agree with him. According to people
who take the pulse of the country, a
large majority of Americans also do not
agree with Dr. Hargis in his support of
the John Birch Society. So when you
catch a Hargis sermon you can be pretty
certain you are hearing a controversial
program.

Although the Christian Crusade radio
net changes from time to time, nearly
anyone from Massachusetts to Califor-
nia and from North Dakota to Louisiana
can pull in one of the stations. The two
Mexican transmitters are so powerful
that they can be received over most of
the country at night. XERB in Rosarito
Beach is on 1090 kc and XEG, Monter-
rey, on 1050 ke (with 150,000 watts).

Meanwhile, in Canada the country’s
fourth major political party, Social
Credit, has been attempting a comeback

after some bleak days, partly on the
strength of radio and television ‘pro-
grams making oblique war on the UN.
“The United Nations has failed to act
when action was necessary because of
the veto and big-power domination,”
party spokesmen have said.

Africa, as might be expected, is both
the location of and the bone of conten-
tion responsible for a lot of anti-UN
propaganda you hear today.

Portugal, after a long haggle in the
halls of the big glass building on New
York’s East River, probably has been
more openly hostile to the UN than any
other European country. At the heart
of this fuss is Portugal’s West African
possession of Angola. The UN has been
critical of the way Portugal is doing

_ things.

In answer, Radio Lisbon (Emissora

- Nacional) has called the world body

*illogical and dominated by, Magxism”
and has said, “We will use our own
methods to maintain national security.”

Portugal is one of the few European
countries to permit private broadcast-
ing; but all official statements such as
the above are reserved for state-owned
Radio Lisbon.

Later, after the Angola affair died
down, Llsbon tapered off on its forays
agamst the United Nations. By that
time a new eriemy had appeared in the
person of Radio Katanga.
ness shown in broadcasts from the Con-"
go’s renegade pxovmce mada Portugal’s

The bitter-

Ka-
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Two stations, represented here by QSL cards, that carry anti-UN propaganda
are Radio Lisbon (Portugal), left. and the South African Broadcasting Corp.

tral government, suddenly came into a
powerful transmitter that fired broad-
sides all over the 25-meter band.

Not content with now-and-then at-
tacks against the UN, Radio Katanga
during each station identification used a
slogan describing Premier Tshombe as
“struggling for freedom against com-
munism.” According to the terms Ka-

tanga was then using, communism and
the UN were synonymous.

The Katanga broadcasts showed great
resourcefulness in picking up quotes
of all kinds from other stations and gov-
ernments that would be useful in mak-
ing hay against the United Nations.

A radio war of a different type is
waged against the UN by South Africa
and its South African Broadcasting
Corporation. Most of its propaganda is
veiled with respectability as “news”
but the knife is there behind the screen.

South Africa conflicts with the UN
on its racial segregation policy, for
which it has been roundly criticized,
and on South West Africa, which the
government considers an integral part
of the country. The UN holds it to be
a protectorate. More trouble seems to
be in the offing over South West Africa.
Meanwhile, SABC is content to play up
the UN’s weaknesses and difficulties. - §-

Dr. Billy James Hargis (shown in studio) of Tulsa
attacks the UN on big net of radio and TV stations.
He also publishes magazine Christian Crusade (left).

BETTY Jang H.
ARGE
Crusader Mother-of.the.  yuy
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ELEGTRONIC BRAIN.

Have a question on electronics? Send it to Electronic Brain.
Electronics Illustrated, 67 West 44th St.. New York 36, N. Y.
Enclose a stamped. self-addressed envelope for prompt reply.

Books For Beginners

Can you suggest some reading matter
for a 14-year-old that will help him
learn electronics without - having to
wade through pages of mathematics?

Raymond Lee Woodward
Baltimore, Maryland

There is much good reading matter on
a very fundamental level now avail-
able. But before starting on electronics,
you must be quite sure you have a rela-
tively firm grasp of basic electricity.

As a starter, we should like to suggest
Basic Electricity published by Holt,
Rinehart, and Winston, Inc. at 383 Madi-
son Avenue (Dept. PR111), New York
($6.25). If your background in elec-
tronics is good, you would be interested
in Basic Electronics (same publisher
and price).

Another excellent series is published
by John F. Rider, Publishers, and is ob-
tainable from any of the large elec-
tronics distributors. This series is also
called Basic Electronics, comes in 5
volumes, and sells for $9.80.

Squaring A Wave

Why is a square wave called a com-
plex wave? How is a sine wave turned
into a square?

Thos. D. Harris
Marion, Alabama

It is possible to show theoretically
and mathematically that a perfect
square wave consists of a fundamental
sine wave to which have been added an
infinite number of odd harmonics (3rd,
5th, 7th, etc.). In practice, however, it
is impossible to produce a perfect square
wave. However, waveforms that con-
tain the fundamental frequency plus the
odd-order harmonics (up to about the
50th) are acceptable. An “imperfect”
square wave of this description would
have a rise time in microseconds and its
corners would not be perfectly square.
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Nevertheless, such a square wave, de-
spite its imperfections, is very useful
for frequency and transient response
checks and for triggering various de-
vices.

Many commercial square-wave gen-
erators start with a sine wave and then
clip its negative and positive peaks to
produce a fairly good square wave. Or
a modified flip-flop circuit, known as a
Schmitt trigger, may be used.

A square wave produced in this man-
ner is identical to a square wave gener-
ated if you could add only odd-order
harmonics to a pure fundamental. De-
spite the fact that clipping a sine wave
at first appears as a subtractive process
in which something is removed, the
process.actually causes distortion which
adds odd-order harmonics to the funda-
mental.

Nighttime RF

Why is RF propagation so much bet-
ter at night than during the day?
Christof Sadorf
Ft. Hauchuca, Ariz.

During the day, the sun ionizes the
upper layers of the atmosphere in-
tensely, giving them wave-reflecting
qualities. This ionized air comes rela-
tively close to the earth and reflects the
radio waves back at a relatively sharp
angle. Thus, the distance covered is not
too great. This is known as “short-skip.”

At night, the lower layers of ionized
air disappear leaving only the higher
reflecting zones. Under these condi-
tions, the reflection angle becomes
much larger so that the waves return to
earth much farther from their source,
producing long-skip distances.

These electrified layers form the
earth’s ionosphere. They are sometimes
referred to as parts of the Heaviside
Layer, named after the scientist who
first proved their existence. §
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TAPE RECORDER

STORTION =4

I have an inexpensive AC-opverated
Javanese tape recorder that records
very well when I use the microvhone.
However when I attemnt to record from
my FM tuner (plugged into the phono
jack) the sound is very distorted, even
though the recording level indicator
does not show overload. What is wrong
with my recorder?

Harry Miller
Akron, Ohio

The input circuit of your recorder is
shown at right. A microphone plugged
into its jack eliminates R1 and R2 from
the circuit and the full output voltage of
the mike is aoplied to the grid of the
6AU6. However, note that when a phono
is plugged into the indicated jack, a volt-
age divider is formed among R1, R2 and
R3. It would appear from the resistance
values used that the phono input is
meant for a magnetic cartridge with an
output of about 10 millivolts. You can
see that a tuner or crystal phono output
of .5-1 volt would drive the 6AU6 into

Electrostatic Speakers

I have just purchased an electrostatic
speaker. My amplifier is three years old
and I have been told that it is dangerous
to connect an electrostatic sneaker to an
old amplifier. Is this true”

T. Dyer
Oakland, Calif.

Most amplifiers produced in the last
five years are satisfactorily stable when
connected to the inductive load a cone
loudspeaker presents. With an electro-
static speaker, however, the load pre-
sented to the amplifier is mainly a
capacitive one. Many amplifiers tend to
become unstable when presented with
a capacitive load. The ampvlifier would
break into oscillation and the high-
frequency power could burn out the
tweeter.

Luckily this is not a problem common
to many amplifiers. However, if you
think there is any danger, it would pay
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distortion. The cure here is just to
change the ratio of the voltage divider,

Connect another resistor (470,000—
1 megohm) at the point in the schematic
indicated by the arrow. This is between

RECORD  homr

PLAYBACK —i_
= ! HEAD —

the “hot” contact of the phono jack and
the junction of R2 and R1. This will re-
duce the voltage reaching the grid of the
6AU6 and proper operation will be ob-
tained.

and Old Amplifiers

to connect a protective network called
a “tweeter saver” across the outpui
terminals of your amplifier as shown
At the low frequencies the networ
1s an open circuit (practically) becaus
of the high impedance of the capacito
The capacitor, however, will short out

e
AMPLIFIER
16 N QO - —
arn
8NQ 1w T0
SPEAKER
OR
4Nn.Q i CROSSOVER
— 05MF
co - -
B e e ——————

high-frequency oscillation before it
reaches the speaker. Note that the R-C
combination is connected across the
16-ohm tap regardless of where the
speaker connects. §
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2 OF AMATEUR
RADIO

® Half a century ago an act of
Congress created ham radio.
® Winner of the first license
is still at his key as WI1ZE.

By Robert Hertzberg, W2DJJ
and Eli Flam

T STARTED half a century ago. The

air even then was filled with signals
from commercial wireless telegraph
stations and a couple of thousand unli-
censed and unregulated experimenters.
Clearly, something had to be done to
bring order out of chaos. So in 1912
Congress passed Public Law 264, “An
Act to Regulate Radio Communica-
tion.” The law gave official status and a
license to radio amateurs, and consti-

Real OM (Old Man) of hamming is not-so-old Irving Vermilya,
who won first amateur license in 1912, aithough he’d been
experimenting with radio since 1901 (see QSL card at left).
Irving, WI1ZE, is 71, lives in Massachusetts and still pounds
his key (right photo). At left he’s working mobile in 1935.




An album of memories from 50 years of amateur radio. . .

2 ."""'“ﬂ_qr

United Wireless Telegraph “D” receiver of 50
years ago had three tuning coils with sliders,
used a crystal detector. Cabinet was of mahogany.

One of earliest QSL cards was sent out by 8DAG
in Cincinnati. who was Howard S. Pyle, now a
frequent contributor to EI under call of W70OE.

tuted the birth of a hobby that has fas-
cinated and captivated hundreds of
thousands.

On December 12 of that memo-
rable year of 1912 representatives of
the Departments of Commerce and
Labor, which had been chosen to ad-
minister the communication law, began
giving examinations for wireless experi-
menters at the Brooklyn Navy Yard. At
7 o'clock in the morning a 22-year-old
chap named Irving Vermilya showed up
to take the test—with shaking hands
and a butterfly stomach, like every ham
since then—and won the first Certificate
of Proficiency, thus becoming the No. 1
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ARRL’s famous Pink Sheet celebrated lifting of
World War I ban on hamming. W1AAT owns
original copy of this one. Ban lasted two years.

Hallicrafters Super-Skyrider receiver in use at
Seattle YMCA ham station 7YC in mid-1920’s.
Set had a leatherette-covered wooden cabinet.

radio amateur in the country.

In 1962, the Golden Anniversary year
of ham radio, we have more than a quar-
ter of a million amateur licensees in the
United States. Still active among them
is . . . Irving Vermilya, now WI1ZE.
Irving lives in a cottage overlooking
Buzzards Bay at Mattapoisett, Mass.
Now 71 and retired, he spends several
hours every day in his ham shack, work-
ing both phone and CW. Although he
prefers to work other New England op-
erators and belongs to some regional
nets, W1ZE now and then does a little
DXing and is well known to hundreds of
other amateurs.

Electn;nics Illustrated



... remember when?

Popular early-Thirties transmitter had triode os-
cillator working into triode amplifier; note “new’
metal chassis just then coming into general use.

Women! One of the first YL’s (Young Ladies) in
amateur radio was W7FKS of Eugene. Ore., known
to all as Mildred. Note the Nationa! FB-7 receiver.

Actually, Vermilya was an 1ll-year
veteran of wireless telegraphy when he
got his license. His witnessing of a his-
torical event in radio had given him his
interest in the hobby in 1901. Young
Irving, then living in the New York
City suburb of Mount Vernon, was
taken on a trip by his pastor to Goat Hill
(later Signal Hill) in Newfoundland.
The date, coincidentally, was December
12, and Irving watched an Italian engi-
neer named Guglielmo Marconi receive
the first transatlantic wireless signal,
the letter S, sent from Cornwall in
Great Britain. Marconi later gave the
minister two coherers and two tappers
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and Irving ended up with one of each.

In the early days the most important
application of wireless was between
ships and shore stations and Vermilya
was a ship “sparks” before becoming a
station engineer. He retired from
WNBH-WFMR in New Bedford, Mass.

After interference got so bad that
Congress took its 1912 action, hams
were no longer able to use any wave-
length and power desired, but they still
had a lot of freedom. Commercial sta-
tions took over 300 and 600 meters and
the “tinkerers” were told to stay below
200 meters (1,500 kc).

At that time 1,500 kc was considered
pretty useless and anyone who ven-
tured into higher frequencies was some
kind of nut. Every ham knows the re-
sult. This banishment to the wilds of the
“short” waves forced amateurs to do
experiments leading to the wide use and
popularity of the higher frequencies.

A typical ham station of 50 years ago
had a primitive receiver using crystal
detectors, slide-adjusted tuning coils
and headphones. But the impressive
item always was the transmitter. It had
a huge, coffin-like transformer putting
out 20,000 volts or so, a big bank of ca-
pacitors and an open-air spark gao.
When the brass transmitting key (the
operator became known as a brass-
pounder) was pressed, the capacitors
discharged through the spark gap with
a lightning-like crash that made women
and children run for cover.

All communications then were in
code, of course. Phone transmissions,
made possible by Lee DeForest’s Au-
dion tube, did not become popular until
after World War I. Meanwhile, hams
had decided they needed a national or-
ganization to look out for their interests
and in 1914 had set up the American
Radio Relay League.

Amateur radio at first grew slowly. In
1945 there were only about 50,000 hams.
But since then the hobby has mush-
roomed until today there are more than
250,000 licensees.

Irving Vermilya, although he’s moved
some 40 times during his career, has
never been without his ham gear. But in
50 years he’s gone a long way. And so
has amateur radio. $
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"Stop fooling around, Klutzie...

&8

FIX THAT SOLDERING GUN!'

By John A. Comstock

DOES your soldering gun suffer from
slow action . . . dim bulbs . . . low
heat . .. and intermittent performance? A minor operation, and
perhaps a few replacement parts are all that’s required to give
that trusty old gun a new lease on life.

Four basic trouble spots are: (A) Loose or corroded tip nuts. (B) Open
transformer winding. (C) Defective socket, bulb. broken wire or (D) switch.

ve e em——

TRIGGER

PRIMARY

ITVAC




For a quick check, connect an ohmmeter across
the gun’s plug. Shake and tap the gun to check
for an intermittent open in the primary circuit.

Unscrew the tip and file to
remove corrosion. Replace-
ment nuts and tips are avail-
able from your local dealer.

Internal construction of an-
other brand of gun. The five
heavy turmns of wire is the
secondary winding. Two bot-
tom wires connect to switch
and the heavy-duty line cord.
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Remove a few machine screws and the gun’s
plastic housing will separate into two parts. Any
broken wire connections will then be visible.
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Neither sleet, nor snow, nor dark of night halts

these robots in their duties as weather watchers.

ROBOT weather stations that oper-
ate for long periods without human
assistance are popping up, quite liter-
ally, from pole to pole. The Navy is
setting up a nuclear-powered un-
manned observatory in Antarctica, and
another is making reports from north-
ern Canada, close by the North Pole.

In between, a floating weather station
far out in the Gulf of Mexico keeps an
eye out for hurricanes, and the Army
has developed a robot weatherman that
can be put down in any remote location.

This sowing of equipment designed
to send back weather data from inac-
cessible areas of the world is part of a
program to make our domestic weather
forecasts more accurate. The snow that
is biting an Eskimo’s face this week may
be coating our highways next week. A
storm sometimes makes a path thou-
sands of miles long. Previously, we
might not have known a storm was

90

The Gulf weather station above has instruments
{below) In well. Arrow polnts to code machine.




coming from a remote locale because we
had no way of getting reports of it. Un-
manned observation stations will give
us the needed data.

Both military men and civilians are
interested in accurate long-range
weather forecasts. Military operations
are influenced greatly by the elements,
and when Joe Smith on Main Street
knows what’s coming he can at least
prepare, even though he can’t do any-
thing about it. ]

The Navy is the owner of the hurri-
tane-spotting robot weatherman that
floats in the Gulf of Mexico. It is called
Nomad, although the name is not quite
suitable because the rig is held on sta-
tion by a one-ton mushroom anchor at
the end of a 16,370-foot line.

Nomad is a stubby raft 10 feet wide
and 20 feet long. Precision sensing in-
struments on board take a large num-
ber of readings and then the data are
transmitted to shore during a four-
minute period every six hours. When
winds are higher than 33 knots the
transmissions are made every hour.

Included in Nomad’s information are
temperature of water and air, baro-
metric pressure, wind speed and other
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An Army weather sta-
tion that can be trans-
ported by air is shown
on this page. It is re-
motely controlled and
can make weather ob-
servations and send the
data back to human
weathermen for long
periods of time without
attendance. In the pho-
tograph at top a mainte-
nance specialist sends
report to his base via
radio after making a
reqular inspection. The
sergeant below him is
adjusting a rotor in the
unit’'s power supply.
Sensing instruments are
shown outside shelter
in photo at the left.
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s B E B readings. Fourteen channels of data are trans-
mitted, partly via variable tone and partly
using Morse code (ten words per minute). The

2 Ll u . frequency is 5340 ke. At the beginning of each
transmission the station gives its identification,

- N N2S. The signals normally are taped and then
decoded for later study. A copy of the code

& C I can be obtained from the National Bureau of
Standards, which helped the Navy develop

A C Nomad. DXers find the signals of interest.

The Army’s portable weather station is an

M " - aluminum shelter measuring 7x7x8 feet and
weighing something under a ton. Inside are

R " N equipment racks enabling the unit to make,
record and transmit six or more types of

o Tl B R weather observations. Where the Navy’s
Nomad was powered by huge batteries, the

. Army robot uses an engine-generator power
f;f;‘hzi 'sl:zﬁ::d; tg:lfmi‘:e:ho?n Nh:rv: supply. As additional equipment, the station
can be outfitted with detectors to give radia-

tion and fallout readings and other bits of information about its area.

In tests, the Army’s weatherman has transmitted its data successfully over sev-
eral thousand miles. It can give a complete run-down in just 15 seconds and is
designed to spew out its figures either on command or on a schedule.

The whole installation can be left unattended up to a year. When a component
does go out, there is an alerting device which transmits a message telling which
part failed—providing it wasn’t some vital ingredient like the generator or the
antenna feeder line. A service team then knows just what to bring along to get the
rig working properly again.

A new and exotic power source will run an unmanned weather station that is
being set up early this year near the Little America V Station in the Antarctic.
It is an atomic generator developed for the Atomic Energy Commission by the
Martin Company.

The 10-watt power unit, called SNAP-7C, is a little cylinder 19 inches in diame-
ter and about 21 inches high. Inside are four cavities containing fuel pellets of
strontium 90, the substance that makes headlines during fallout scares. Heat
produced by the spontaneous decay of the radioactive material is converted di-
rectly into electricity by 60 sets of thermoelectric couples. Since there are no
moving parts, nothing in the generator can wear out (see THESE GENERA-
TORS HAVE NMP! in this issue). Its operating time is put at two years.

The South Pole generator is similar to but more powerful than one which,

since last summer, has been powering a weather station located on a remote island
above the Arctic Circle.

In the Antarctic project, the entire Photoeleclric. en'c.oder (!eﬂ) is part .of nuc}ear
e ] Observatory TR Brried weather station in Arctic; test gear is at right,
in the snow. Steel and wooden outrig-
gers will keep it from sinking too
deeply, however.

If you should be walking your dog
team in the neighborhood and stumble
onto the station there wouldn’t be much
to look at. Only a whip antenna and
some sensing elements will protrude
above the surface. Its weather data will
travel 400 miles to the McMurdo Sound
base camp. S
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MAIL THIS NOW! &2

Please give me my TWO FREE BOOKS ON ELEC-
TRONICS and tell me how | can cash in on op-
portunities in electronics.

DVh b shodeotuenss

DON'T TURN
ANOTHER PAGE

until you clip out this coupon!

It could be the turning point in your life!

Make More Money Soon. ..
with Electronics!

Name.......

Address. s &y o . Te Seer

Zone.. ... State...._.. B0

City.

CENTRAL TECHNICAL INSTITUTE
1644 WYANDOTTE, DEPT. El 32C
KANSAS CITY 8, MO.

Accredited Membar National Home Study Council

CLIP OUT THIS COUPON. FILL IN YOUR NAME AND AD-
DRESS. AND MAIL TODAY . , . FOR 2 FREE BOOKS
PACKED WITH EXCITING INFORMATION ON ELECTRONICS.

NO OBLIGATION!

"PROFITS FROM
ELECTRONICS”

Central Technical institute’s 64-page book on electronics is

'FCC PREP BOOK”

This handy 31-page book tells you all you need to know to
packed with free information on amazing career opportuni- | pass the 3rd class FCC Radiotelephone examination, qualify-
ties for you in: Industrial Electronics, Automation, Radio, | ing you to operate radio-telephone transmitting stations used
Color TV, Radio-TV Broadcasting, Electrical Wiring, Appli- t by airlines, police. railroads, emergency services. etc.

ance Servicing, Communications Electronics, Radar, Mis- 5

siles, Computers, Nuclear Energy, and many others! This electronics servicing business. FREE “PROFITS FROM
free book tells all about Central Technical Institute's dif- ELECTRONICS” book also contains full information on
ferent NEW Home Study Course, “PRACTICAL ELEC. Central’s new Instant Kits, below. All you need do to get
TRONICS.” This Home Study course is so complete, it even  this valuable book is fill in your name and address on the
contains instructions on how to set up and run your own above coupon, and MAIL IT TODAY!

GET INTO THE DYNAMIC, $11,000,000,000 FIELD OF ELECTRONICS!

Gain Higher Income! New Prestige! A Fine Future!

BUILD CENTRAL’S

START A BUSINESS OF YOUR OWN .

"’"n

2 NEW INSTANT KITS®

Central Technical Institute’s new INSTANT KITS are designed
to teach you as you build. Each inexpensive kit comes complete,
ready to assemble . . . in only a few short hours of building and
learning, you have a piece of test equipment that meets com-
mercial standards, can be used in your business, or sold to cus-
tomers at a profit. And Central Technical is developing new kits
for you to build. See the sample selection .below:

OR QUALIFY FOR A HIGH PAY CAREER!
Over 50,000 successful graduates since 1931!
“THANKS to my Central training, | have my First Phone

(FCC) Ticket, which gives me an advantage over myn JH
am 3 fr RCA dealer, emplcy a

buokkeeper "and usually two servicemen.” R. l” }

Mernll Pryor, Oklahoma. -

Superi of C fcati e K. C. South- =

ern Railway Company is Central (radnale Lawrence D.
Fry, with 15 years of raiiroad communications experi-
ence. ‘‘Central is a fine school,” says Mr. Fry, “I've
always recommended it, and have sent several students
to Central.”"

Field Service Representatives for the Bendix Computer gmps
Division, L. A, California, are Central graduates E. Johnl
Kempf, ieft, and Robert Young. Mr. Kempf was em-
ployed as a maintenance man before he became inter-. |
ested in radio and TV. His first project was building j§
test equipment at home. After enmlllng with Central,
he began to make extra money repairing radios, auto

L H e

YOU CAN EARN EXTRA MONEY SOON!

Study at home in spare time—no High School diploma required!

With a sincere desire to get ahead, make more money and enjoy an
interesting career . . . you can earn while you learn, keep your present
job, and set your own pace. Find out how much fun electronics can be!
See how you can add to your income! High income, prestige, and se-
curity for you and your family can be yours! Don't let a 4c stamp
stand in your way. MAIL THE ABOVE COQUPON TODAY and GET
YOUR 2 FREE BOOKS NOW. The little time you spend mailing this
coupon may be one of the best investments you’ll ever make!

Apphancs Transistorized  4-Transistor Transistor Transistor Transmu All Pmm radios, etc. "The field of Computers is ndin d
Yol Dhmmater  Purtable Seml  Photoelectic : mputerslisdexpanding fan
Teie Tado Qo Swich ﬂm“m' le = !here S a real need for trained technicians,” he says.

“I have found the work to be both profitabte and
interesting!"”

Central Technical
Institute

1644 WYANDOTTE, KANSAS CITY 8, MISSOURI
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E I builds

A
COMPLETE
HAM
STATION

Hallicrafters amateur radio receiver
and transmitter kits make a hot combo
for both the Novice and *the old-timer.

ALLICRAFTERS, an old and honored name in amateur

radio, decided not long ago to try for a slice of the lucra-

tive kit market, a new venture for them. A complete ham sta-

tion comprising a 75-watt transmitter and matching receiver is their
first build-it-yourself offéring.

The equipment is designed to give high performance on all bands
from 80 through 6 meters. The transmitter, model HT-40, is priced
at $79.95; the receiver, costing $94.95, is designated the SX-140.
Both products are kit versions of wired equipment introduced pre-
viously by Hallicrafters and still offered for $99.95 and $109.95, re-
spectively.

Kits obtained by EI for building and testing were some of the first
off the assembly line. Although the equipment worked well after
construction, the early instruction manuals were in some parts
confusing and contained some errors. As a result, Hallicrafters took
the drastic (and costly) step of redesigning the manuals from cover
to cover. The new ones appear to be much improved and include
elaborate detailed drawings of construction and chassis wiring.

If by some chance you purchase a kit with the older manuals be
sure to obtain a set (two books per kit) of the new ones from Halli-
crafters. All the latest manuals have the number 661 printed on
the lower left of the rear cover.

Let’s look at the SX-140 receiver first. Its five tubes (plus two
silicon diodes) actually perform 11 tube functions and do the job
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well. The circuit includes an RF am-
plifier stage and RF gain control,
a controlled regenerative IF stage for
added selectivity and CW pitch control,
a built-in 3,500-ke crystal calibrator, an
antenna trimmer, S-meter, noise limiter
and earphone jack. Auxiliary terminals
at the rear of the chassis control an
external antenna relay and key the
transmitter at the same time. Speaker
terminals and an S-meter adjustment
are also on the rear of the chassis.

The instruction booklet is well illus-
trated with clear, detailed drawings.
The step-by-step instructions are clear
and it is difficult to make an error as
you read the instructions carefully. Two
wiring harnesses supplied with the kit
simplify wiring and lead dressing prob-
lems. The critical RF and oscillator coil
assemblies are supplied wired, tested
and prealigned. All hardware such as
transformers, sockets, terminal strips
and tie lugs are mounted first. Har-
nesses were next, followed by general
wiring, tuning capacitor mounting,
front panel, prewired bandswitch and
finally the dial cord and the tubes. As-
sembly time was about 12 hours.

March, 1962

(1) Receiver underchas-
sis view after pre-as-
sembled wiring harmess
is installed. (2) Band-
switch subassembly
which includes coils
and switch. (3) Top and
(4) bottom chassis view
of completed receiver.
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Abovechassis view of partially assembled trans-
mitter. Open chassis layout eases assembly.

After rechecking the solder connec-
tions, etc., the SX-140 was turned on
and the band edges were checked with
the crystal calibrator. All bands could
be reset without further adjustment of
the front end. Signals came rolling in
from all over the country on the 80, 40
and 20 meter bands, with no antenna
connected. Slight adjustments were
made for optimum reception on the 15,
10 and 6 meter bands. There was no
difficulty receiving New Zealand on 15
phone from the New York City area, as
well asW6’s on the West Coast and other
stations in Central America. Ten meters
was not too active, but California came
in loud and clear. Six meter reception
was poor and the band was full of har-
monics from local TV stations, calling
services, towing trucks and other un-
identified carriers.

A complete and attractive ham sta-
tion can be formed with the SX-140 and
the HT-40, not forgetting the addition
of a loudspeaker, key or mike and an
antenna change-over relay and antenna
system. A simple dipole fed with 75-ohm
coax will do a nice job.

The HT-40 transmitter is an attrac-
tive companion to the SX-140 receiver.
It is designed for full bandswitch opera-
tion on the most popular bands. With
the inclusion of the 6 meter band, all
classes of license holders can use the
rig. The maximum power input of 75
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Completed transmitter. Edgewise meter on front
panel of unit measures RF Output-Grid Current.

watts and crystal control makes it ideal
for CW use by the Novice. An external
VFO can be added when a General
Class license is obtained.

The circuit uses a 6CX8 as a crystal
oscillator and buffer feeding a 6DQ5
pentode tube that operates as a straight-
through amplifier on 10 through 80
meters but doubles into the 6-meter
band. The audio amplifier and modula-
tor tubes are a 12A X7 and a 6DE7. One
section of the 6DE7 acts as a cathode
follower and its audio frequency compo-
nent is applied to the screen of the 6DQ5
final (screen modulation). Silicon rec-
tifiers and a power transformer serve
in a voltage doubler power supply.

Wiring is greatly simplified by the
use of two wiring harnesses furnished
with the kit. All the parts are neatly
packaged with a part number, descrip-
tion, quantity and a bag item number.
It is quite easy to line up all the items
in numerical order. Unfortunately, no
mention is made in the step-by-step in-
struction of the number of the bag that
holds the next part to use. This would
have helped.

The installation instructions failed to
mention anything about grounding the
chassis of the transmitter. This is essen-
tial for safety, minimum TVI, etc.

Construction time was approximately
12 hours. Most of the time was con-

[Continued on page 108]
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Computer On The Phone Tech Editor’s Test Bench

Continued from page 40

have to settle for a fraction of that
speed.

The computers we've been talking
about are off-line machines. They
switch to the phone lines only for data
transmission. There also are on-line
machines which keep track of some
given quantity and stay hooked to the
phone wires all the time to receive
orders, bookkeeping figures, etc.

The airline reservations computers
are examples of on-line equipment, as
are the big bookkeeping brains located
in the main offices of some banks. De-
posits and withdrawals from all branch
banks are figured up (and checks
bounced) by the one giant machine. $-

What Is Impedance?

Continued from page 76

automatic volume control (AVC) main-
tains a constant volume level despite
variations in signal strength.

The degree of control that an am-
plifier’s negative feedback exercises
over these variations in speaker im-
pedance is termed the amplifier’s damp-
ing factor. In general, inexpensive
speakers perform much better when
connected to an amplifier with a large
amount of negative feedback (high
damping factor) because feedback
eliminates the effects of the speaker’s
relatively large changes in impedance,
producing a smoother, less boomy
sound. On the other hand, some high-
priced speakers which have small im-
pedance variation with frequency ap-
pear to lack bass response when con-
nected to an amplifier with a high damp-
ing factor. This was the reason for the
variable damping controls that ap-
peared on amplifiers several years ago.
However, most of these controls did
more harm than good and they are sel-
dom incorporated in modern amplifiers.

That’s the basic impedance story. If
you want to go into more detail you will
be able to find several good volumes
on the subject in any library. §
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Continued from page 65

That would take care of the bass and
mid-range; how about the highs? One
might suppose that all you need to do
is let the speakers go their own merry
way assuming that unlike the five-inch
replacement jobs, quality speakers had
the potential to deliver highs. However,
when highs are radiating from a number
of independent sources interference
patterns are set up. For an analogy,
think of a bank of sixteen nozzles all
squirting a fine stream of water under
high pressure. As each stream gets far-
ther and farther from its nozzle, it tends
to spread and interfere with the adja-
cent streams. Eventually instead of a
solid wall of water there would be a
very uneven spray, splash and drip. The
same sort of situation occurs when you
have multiple sources radiating highs.
You get cancellations and a very uneven
dispersion. With high-frequency speak-
ers, unlike woofers, it is certainly not a
case of the more the better.

If you’ve received the impression that
I believe the multiple speaker business
is composed mostly of invalid theories
backed up by tin ears-——you're right!

Note that I'm not theorizing about
these speaker systems off the top of my
head. I have a 24 speaker monster sit-
ting on the floor of my workshop right
now that produces some of the lowest-fi
you've ever heard. (I built it when I
was young and innocent.)

If you’re intent on building your own
speaker system, I can recommend the
projects in EI's November 60 special
section on loudspeakers. Or if you can
wait a couple of issues, we are going to
run complete plans for a hot little two-
speaker bookshelf system that produces
great sound for its under-$20 cost.

For those not inclined to take ham-
mer and saw in hand and do it them-
selves, there are several under-$20
systems in both kit and assembled form.
As an example, the little Cabinart
speaker system we listened to the other
day won’t rock the rafters, but it cer-
tainly will produce fine sound for its $15
price tag. §-



TO EIs FM TUNER REPORTS

Continued from page 51

are in the order of 1% or less, the relative distortion figures are meaningless
because of residual test equipment distortion.

As the IHFM amplifier standard states, residual test equipment distortion
must be no higher than 1/5 of the test results obtained. Even so, the results
obtained are then in error by +1/5 of the actual distortion. By the same token,
it is not possible to just arbitrarily subtract test equipment distortion (or par-
tial test equipment distortion of the audio oscillator only) from the overall test
result. As is well known, harmonic distortion consists of the harmonics of the
fundamental frequency. The distortion of the test equipment can be subtracted
from the total measured result only if the phase of each and every harmonic of
the equipment under test is the same as the phase of each and every harmonic
of the test equipment. This is almost impossible to establish. For these reasons,
the published distortion figures are in serious error.

Similar arguments can be shown for the signal to noise ratio measurements
since the rating of the generator is 60 db below 75 kc deviation.

One further note: The IHFM tuner standard states (in the section on normal
control settings) that the AFC controls be turned off for testing purposes.
Since DSR is a form of AFC (extending into the audio frequencies) the test
results without DSR should be used.

I hope this illuminates some of the problems involved in testing tuners.

Daniel R. von Recklinghausen,
Chief Research Engineer

Some interesting points are raised in Mr. von Recklinghausen’s letter and
we will take them up in order.

First, it is true that the accuracy of sensitivity measurements made with the
Measurements Corporation Model 210-A FM signal generator are guaranteed
to only +5%, although judging by our unit’s performance, it seems to have a
much tighter tolerance. However, even assuming a 5% error, 5% of 2 micro-
volts is only 0.1 microvolts. The difference between 2 microvolts and 2.1 or
1.9 microvolts, as we stated in the report, is insignificant in terms of tuner per-
formance.

With reference to the distortion question, we agree that the inherent distor-
tion should not be greater than 1/5 of the test results obtained. Although Meas-
urements guarantees no more than 1% distortion, our 210-A actually checks
out at .5% or better. This would mean that our distortion figures could be in
error by +.5% if the phase relationships among the signal generator, tuner,
and distortion meter were exactly in or out of phase. Such an occurrence is
highly unlikely. It is more probable that some intermediate situation exists
which results in measurement error somewhere between 0 and .5%.

We've found that most manufacturers are measuring their tuners with the
same test equipment lineup used by the Audio Workshop. They also ignore
the effect of phase differences, probably for the same reasons we did. It is not
surprising therefore that our distortion figures were, for the most part, close
to what each manufacturer claimed for his unit.

With reference to the signal-to-noise ratio measurements, we again have to
refer to the actual performance rather than specs of the generator we used.
Checked against Dynaco’s Marconi generator, we were able to match their 71.5
db noise figure. This would not have been possible if our generator had only
the 60 db S/N figure guaranteed by Measurements Corporation. &
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Continved from page 55

20 years ago. Efficiency meant money!

Sideband gear is more complex and
expensive than present CB equipment
but the powerful signal it can deliver
certainly would make it worth the
money to many.

What does the FCC think of SSB on
the band? The commission perceived
the possibility of sideband CB long ago
and has stated some opinions. First, it
acknowledges that SSB is permissible
under the present rules of Part 19. But
then it begins thinking about interfer-
ence. The problem is intensified in a
mixed band where part of the units op-
erate on SSB, the rest on regular AM.
Current equipment would be at a dis-
advantage trying to compete with 40-
watt signals.

The FCC sums it up in these words:
“If undue destructive interference is
caused to conventional units, the com-
mission may consider initiating pro-
posed rulemaking to prohibit the use
of such emission by class: D stations.”
This is clearly a restatement of the
FCC’s desire to keep CB radio a short-
range service with interference held to
a minimum.

But there is an advantage in SSB that
no one seems to have mentioned. An
SSB signal occupies much less room on
the band than does conventional AM
and two stations can transmit simulta-
neously on the same channel with little
mutual interference. It's a case of se-
lecting different sidebands. With so few
frequencies available in the total radio
spectrum, this can be important. SSB
would double the number of CB chan-
nels from 23 to 46 without spilling out
of present band limits.

We've seen the frequency problem
threaten expansion in commercial two-
way radio. In this case a system of
narrow or split channels has evolved.
Though not the same as SSB, it’s a
comparable answer to the problem of
getting more stations into the limited
space available.

SSB CB . . . It’s shaping up as a hot
issue. We'll keep you posted.
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Bargains? . . . Looks like CB is com-
ing of age. Early, outdated equipment
is now being sold at fire-sale prices in
the big discount stores. One New York
chain advertises a “27 mc Radio-Phone
by the most famous name in electronics”
for only $39.88 per unit, about 60 per
cent below list.

Actually, CBers who read the flyers
from electronics distributors were ex-
posed to these “bargains” many months
ago. We have found no misrepresenta-
tion of the “famous name” but keep in
mind why the units are being replaced
by improved equipment. The disad-
vantage of older rigs is principally in
receiver selectivity. The super-regen-
erative circuits just can’t separate close-
packed CB channels. Yet under the
right conditions these marked-down
transceivers are serviceable—on a farm,
in a small town or other areas of sparse
population and low interference. §

Good Reading

Continued from page 77
the dedicated audiophile. And there

are a few funny cartoons, too.

And make note of . . .

NEW SHORTCUTS TO TV SERVIC-
ING. By Leonard C. Lane. Gernsback.
160 pages. $3.20.

TRANSIENT CIRCUIT ANALYSIS.
By Y.H. Ku. Van Nostrand. 441 pages.
$13.

INDUSTRIAL TRANSISTOR AND
SEMICONDUCTOR HANDBOOK. By
Robert Tomer. Sams. 256 pages. $4.95.

ELECTRONIC EQUIPMENT DE-
SIGN AND CONSTRUCTION. By
Geoffrey W. A. Dummer, Cledo Bru-
netti and Low K. Lee. McGraw-Hill.
238 pages. $8.50.

THE RADIO HANDBOOK. Fifteenth
Edition. Edited by William I. Orr. Edi-
tors and Engineers, Ltd., Summerland,
Calif. 798 pages. $8.50. Current edi-
tion of a long-time favorite of hobbyists
and engineers.

MOST-OFTEN-NEEDED 1962 TEL-
EVISION SERVICING INFORMA-
TION. By M. N. Beitman. Supreme.
192 pages. $3. §
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7 The Ham Shack

Continued from page 49

to the amplifier for reproduction. A
simple RF filter in the grid circuit of the
first AF tube cured the trouble.

——

Batten Down the Hatches . . . The
hurricanes that swept along the East
Coast late last summer taught several
hams an expensive lesson: thin un-
braced towers and floppy beams are
poor investments.

Amateurs seem to regard antennas
primarily as electrical structures—
which of course they are—but if they
are exposed they must be protected
against big blows, too. Towers some-
times are advertised as self-supporting,
but their life expectancy can be im-
proved considerably if three or more
guy wires are attached.

Military and commercial users of big
dish antennas have licked the problem
by enclosing them in radomes. It's only
a matter of time before some ambitious
ham adapts the idea to his own beam.

I often wonder why more hams who
work on the high frequencies don’t sim-
ply put beams for 6 and 2 meters and
the other lower bands in their attics,
eliminating all possibility of storm dam-
age. The elements for a beam for the
popular 144-mc band, for example, are
only 19 inches long, so there is plenty of
turning space in almost any attic. The
usual roof of wood, building paper and
shingles seems to have no effect on ra-
diation.

——

Old Goat Speaks . . . Rube Riesland,
W6HTN, who calls himself “The Old
Goat of Del Mar” (California), has been
in experimental radio for half a century,
so he is entitled to voice a few ideas
about the ham game. He says, “I would
like to see a power limit of 100 watts,
SSB on separate channels, more cour-
tesy and less handling of useless traffic.”

I've held a ham ticket 43 years, so I'll
argue with him: 1) Power isn’t the
whole story in short-wave transmission.
Often a station with only 50 watts

sounds louder than one with a full gal-
lon (1,000 watts). Let those who can
afford it use the legal limit. It makes
them feel important and is good for
business. 2) Why on separate channels?
If the phone bands are to be improved,
the way to do it, in my opinion, is to
eliminate conventional double sideband
altogether and make SSB mandatory.
This would double the usable width of
our phone assignments. 3) How do you
teach people courtesy? My treatment
for bores: don’t answer 'em. 4) “Use-
less” traffic handling is good practice
for the real thing, such as a flood or tor-
nado emergency. &

These Generators Have NMP!

Continved from page 73

into electricity. In general, two hollow
carbon electrodes are set in an electro-
lyte (potassium hydroxide). So far, the
apparatus resembles an ordinary bat-
tery. But now hydrogen is introduced
into one hollow electrode. In passing
through the carbon to the electrolyte the
hydrogen loses electrons—which flow
into an outside circuit. What’s left is
hydrogen ions (hydroxyl) which move
to the opposite electrode and combine
with oxygen and the returning electrons
to form water waste.

An amazing quality of fuel cells is
their efficiency. The current goal is
about 75% efficiency but a figure close
to 100% is possible. In addition, a fuel
cell theoretically would never wear out.

Large experimental cells to be used
as auxiliary equipment in satellites are
being built to produce 50 watts of power.
On the other hand, another fuel cell de-
signed for space use is only about as
large as a wrist watch and turns out one
watt. Units of various sizes have op-
erated without incident for as much as
two years.

If they’re that great, why aren’t they
in everyday use? The answer lies in the
ingredients, mainly the hydrogen and
oxygen, which are expensive when com-
pared to coal or oil. Many of the experi-
ments now under way are testing new
materials for fuel cells—porous nickel
electrodes, plain air instead of oxygen,
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Profiles in Electronic Englneering Technology

“a CREI home study
program helped me

become an electronics
engineer” ... ..

Engineer, Research & Study Division
Vitro Laboratories, Silver Spring, Md.
Division of Vitro Corporation of America

WHEN YOU ENROLL IN A CREI
Home Study Program, you join more
than 20,500 students working in elec-
tronics in all 50 states and most
countries of the free world. One CREI
Program helped Robert Blanks become
an Electronics Engineer. Another helped
Robert I. Trunnell become an Elec-
tronics Technician. While John H.
Scofield—a Mathematician—is enrolled
in still a different CREI Program re-
lating mathematics to electronics. All
work at Vitro Laboratories.

INDUSTRY - RECOGNIZED CREI
HOME STUDY PROGRAMS PREPARE
YOU FOR INCREASED RESPONSI-
BILITIES,HIGHER-PAYING POSI-
TIONS IN ELECTRONICS.

REQUIREMENTS FOR ENROLLMENT
Pre-requisite is a high achool education
or equivalent plus basic electronics
training and/or practical electronics
experience. (Electronics experience and/
or training not necessary for Residence
School.) If you qualify, send for the
latest CREI catalog at no cost. Veterans
may apply under the G.I. Bill. If you're
doubtful about your qualifications, let
us check them for you. Mail coupon or
send your qualifications to: The
Capitol Radio Engineering Institute,
Dept. 1703K, 3224 Sixteenth St., Nw.,
Washington 10, D. C.

March, 1962

“THROUGH A CREI HOME STUDY
PROGRAM 1 learned the practical
theory and technology I needed to be-
come a fully-qualified engineer—not a
‘handbook’ engineer, either—and I did
it while I was on the job,”’ says Robert T'.
Blanks. Today thousands of advanced
electronics personnel—engineering tech-
nicians, engineers, administrators, exec-
utives — attribute their present high
salaries and positions to their home
study of CREI Programs in Electronic
Engineering Technology.

YOUR LIVING 1S BETTER when you
prepare for—and get—desired promo-
tions through CRE! Home Study.
CREI alumnus Blanks is understand-
ably proud of his home in a comfortable
neighborhood. The positions of CREI-
prepsred men in such companies as
Pan American Airwaya, Federal Electric
Corporation, The Martin Company,
Northwest Telephone Company, Mackay
Radio, Florida Power and Light and
many others attest to the high calibre
of CREI Programs.

[ e e i s e i s e e e e o st e e e e e e e e (T

Type of present work
Education: Years High School . ..
Electronics Experience

Mail coupon today for FREE 58-page book

THE CAPITOL RADIO ENGINEERING INSTITUTE

ECPD Accredited Technical Institute Curricula — Founded 1927
Dept. 1703K, 3224 Sixteenth St., N.W., Washington 10, D.C..

Please send me details of CREI Home Study Programs and Free

Book, “Your Future in Electronics and Nuclear Engineering Technology.”
My qualifications are noted to obtain immediate service.

Check: ] Home Study [J Residence School [1.G.t. Bill

e B

DEMAND FOR CREI-PREPARED MEN
today far exceeds the supply—has ex-
ceeded the supply for many years.
Specifically designed to prepare you for
responsible positions in electronics,
CREI Home Study Programs are the
product of 85 years of experience,
include the latest advancements in the field.
CRETI’s curricula were among the first
accredited by the Engineers’ Council for
Profesei 1 Develop t. Here Blanks
discusses CREI with Director Wayne
G. Shaffer of Vitro Labs.

YOUR WHOLE FAMILY BENEFITS.
Engineer Blanks’ growing family pitched
in to provide free time for his CREI
Home Study. Now they share his suc-
cess. We invite you to check the thor-
oughness and completeness of CREI
Home Study Programs in Electronic
Engineering Technology in the catalog
provided on request. For those who can
attend day or evening classes in person,
CREI maintains a Residence School in
Washington, D.C. also offering ECPD
Accredited Technical Institute Curricula.

_—

[0 Automation and Industrial Elec-
tronic Engineering Technology
Nuclear Engineering Technology

CHECK [0 Servo and Computer Engineering

FIELD OF Technology

GREATEST Electronic Engineering Technology
INTEREST: Aero and Navigational Engineering Technology
Name can

Address

City .............. ...Lone .

Employed by . ..

. Other

#14
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sodium amalgam, chlorine, bromine, etc.

The MHD generator (the letters stand
for magnetohydrodynamies) probably
represents the biggest threat to the con-
ventional generator, being designed pri-
marily for commercial electric power
production.

The common generator consists of a
conductor (wires) moving in a magnetic
field. That induces a current in the con-
ductor. The MHD generator is different
only in that the conductor is a stream
of gas that has been ionized (made con-
ductive) by heat. (See THE MHD
REVOLUTION, April '61 EL) After the
ionized gas picks up an electric charge
by passing through a magnetic field, the
charge is tapped off by electrodes. The
result is direct-current power.

Theoretically, an MHD generator
could be much more efficient than any
turbo-generator. But, as usual, there is
a flaw. The high temperatures involved
would melt any ordinary material, so
special compounds must be found. And
these, naturally, are extremely ‘ex-

pensive. +

Continued from page 34

bhorder station time-buyer explained
that the Mexican Government had done
it as a “‘result of some very unwise and
unethical attacks made by a radio
preacher against other churches and
ministers.” There was little doubt about
whom he meant.

In 1960 XERF got back on the air just
before our presidential campaign and
Gilbert became a busy distributor of
anti-Catholic propaganda, along with
two other XERF preachers, Eddie
Oxendine (at one time heard on 150
U. S. and two European stations) and
V. E. Howard, who now broadcasts on
XEG (1050 kc) at Monterrey, Mexico.

In the Gilbert business XERF seems
to be more than just a medium. The sta-
tion actively promotes his religious
“literature” and similar masterpieces of
bigotry by its other preachers.

XERF'’s latest disappearance from the
air ended in the middle of last fall. Re-
turning with it was none other than Dan

Gilbert, now conducting a program

called Prisoner’s Bible Hour. Will the
station stay on the air? The answer to
that question seems to be held by the
Mexican Government, which appar-
ently is keeping closer tabs now than in
the days of XERA.

XERF is easy to pull in virtually any-
where in the U. S. after sunset, when
American stations must clear the chan-
nel. Listeners near the Canadian bor-
der must wait until midnight when one
of the “C” stations (CFOR, Orillia,
Ont.; CFRY, Portage la Prairie, Mani-
toba; CHUB, Nanaimo, B. C.) signs off.

—0—

UN News . . . WRUL, only commer-
cial international broadcaster operat-
ing from the U. S., provides complete
coverage of United Nations debates.
The broadcasts are beamed to Africa,
Europe and Latin America but can be
heard in many parts of the country at
1015 EST (11790, 15380 and 21460 kc),
at 1500 (11790, 15385 and 17750 kc) and
at 1715 (11855, 15390, 17750 and 17845
ke).

— O

Katanga Again . . . Elizabethville in
the Congo was broadcasting first-hand
news in Belgian and English on 11875
ke during the UN military action in Ka-
tanga but got knocked off the air in the
middle of the affair. While the station
was on, signals came in fairly clear here,
although they got pounded a bit now
and then by Cuba’s propaganda outlet.

——

Mum’s the Word . . . Castro’s news-
men have said nothing about consolida-
tion of the island’s radio facilities after
the government took over all the more
than 400 private stations. But consoli-
dation there has been: Havana’s CMCU
on 660 kc (formerly Radio Garcia
Serra) now is tied up with the CMQ
net; CMCX at 1060, also Havana, is
controlled by Radio Progreso Cadena
Nacional but carries some programming
from CMQ’s key stations of CMBC
(690) and COBC (9362). CMBS at
1090 (formerly Radio Capitol Artelejo)
now serves merely as a relay for the
big-brother twins, CMBC and COBC.

Happy listening! §-
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Very Hot News . . .
from hallicraffers

—~ Two great new kits...a complete, high-performance AM/CW station,

HT-40 TRANSMITTER, $79.95
A perfect match for the handsome SX-140, both

in quality and appearance. Hallicrafters’ trans-
mitter leadership is evident in every precision-

engineered feature of this crystal-controlled

75-watt beauty —features as important to old-

timers as they are to novices.

¢ FEATURES: You get excellent CW perform-
ance as well as AM. Full band switching, 80
through 6 meters. Enjoy easy tune-up and
crisp, clean styling that has efficient opera-
tion as well as appearance in mind. Unit is
fully metered, TVI filtered.

@ SPECIFICATIONS: Maximum D.C.powerin-
put: 75 watts. Power output in excess of 35
watts CW, 30 watts peak AM phone. (Slightly
less on 6 meters.) Frequency bands: 80, 40,
20, 15, 10 and 6 meters.

¢ TUBES AND FUNCTIONS: 6DQ5 power
output; 6CX8 crystal oscillator and driver;
12AX7 speech amplifier; 6DE7 modulator;
silicon high voltage rectifiers.

¢ FRONT PANEL: Function (AC off, tune,
standby, AM, CW); Band Selector (80, 40,
20, 15, 10, 6); Drive control; Plate tuning,
plate loading, Crystal-V.F.O.; Grid Current;
Meter; AC indicator light; RF output.

e REAR CHASSIS: Microphone gain; antenna
co-ax connector; remote control terminals;
AC power cord.

from the world’ s most experienced designers of short wave equipment

SX-140 RECEIVER, $94.95

Doesn’t it make sense to team up your skill
with the experience of a company who has de-
signed and built more high-performance receiv-
ers than any other in the world? Especially when
the result is the lowest-priced amateur band re-
cetver avatlable?

¢ FEATURES: You get complete coverage of
all amateur bands 80 through 6 meters, with
extremely high sensitivity and sharp selec-
tivity. Unit has RF stage; S-meter; antenna
trimmer; and XTAL calibrator. Tuning ratio
is 25 to 1.

¢ CONTROLS: Tuning; Antenna Trimmer;
Cal. Reset; Function (AC off, standby, AM,
CW-SSB); Band Selector; Cal. on/off; RF
Gain; Auto. Noise Limiter on/off; Selectivity
/BFO; Audio Gain; phone jack; S-meter Ad).

o TUBES AND FUNCTIONS: 6AZ8 tuned RF
amplifier and crystal calibrator; 6U8 oscilla-
tor and mixer; 6BA6 1650 ke. IF amplifier
and BFO; 6T8A 2nd detector, A.V.C., ANL
and lst audio; 6AWS8A audio power ampli-
fier and S-meter amplifier; (2) silicon high
voltage rectifiers.

Both units are available fully
wired, and tested. SX-140,
] o $£109.95. HT-40, $99.95.

hi"i-kiis from % hallicratters

Chicago 24, lllinois

... where the new ideas in communications are born!

Export Sales: International Div., Raytheon Co., Waltham, Mass. Canada: Gould Sales Co., AMonireal, P.Q.

March, 1962
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FEEDBACK

Continued from page 4
® Minority Report

That stuff about working in Califor-
nia electronics (SHOULD YOU GO
WEST?, November 61 EI) is a bunch
of hooey. California just wants to lure
you out here and then not pay you any-
thing. They only want to build up the
population. It’s like the Gold Rush, only
now you just find the state.

M. G.
Glendale, Calif.

@® Fan Letter

Since reading EI’s articles on HOW
TO REPAIR RADIOS by George Gor-
don I have successfully repaired six
home radios for friends and myself,
mostly just from the information given
in Part IV. I think this type of article is
a fine service to the public (May, ’61 EI).

Anthony P. DaVinci
Chester, Pa.

® An Antique

I wonder if any of your readers ever
saw a Priess Straight Eight battery
radio? I'd like to find out something
about the date the sets were built be-
cause I have one in like-new condition.

The chassis is housed in a big chest
with a piano-hinged top. There are eight
tubes. Inside I found a letter dated Jan.
19, 1928, stating that the set had been
repaired by a shop in New York.

Frank Selman
1401 North 8th St., Lebanon, Pa.

106

Can anyone help Mr. Selman out?

® Good old Days

How reminiscent it was to read the
letter by A. J. Cornelius in FEEDBACK
regarding the Grebe radio.

The set was called the Grebe Syncro-
phase. First model was a breadboard
and later ones were cabinet-enclosed.
The TRF coils were twin-mounted.

The maker, A. H. Grebe, sponsored a
program called Mr. Wu, a musical pro-
gram saturated with Confucian philoso-
phy. It was broadcast on his own station,
WAHG, at Richmond Hill, N. Y. Then it
became WABC, the Atlantic Broadcast-
ing Co., and today it is known as WCBS,
New York, the anchor station of the
CBS network. Some growth!

I wonder what’s happened to Grebe?

By the way, I was a tester for Grebe.
The pay: 40¢ an hour.

H. E. Delheit
N. Plainfield, N. J.

0

STATEMENT REQUIRED BY THE ACT OF AUGUST 24,
1942, AS AMENDED BY THE ACTS OF MARCH 3, 1933,
JULY 2, 1946, AND JUNE i1, 1960 (74 STAT. 208), SHOWING
THE OWNERSHIP, MANAGEMENT, AND CIRCULATION OF

ELECTRONICS ILLUSTRATED published bi-monthly at Green-
wich, Conu., for October 1, 146i.

1. The names and addresses of the publisher, editor, managing
editor, and business managers are: l'ublisher, Fawcett Publica-
tivns, Ine., Greenwich, Conn.; Editor, Bob Beason, Oradell, N, J.;
Munuinz l-.dn.or, Lur) Eislnger Staten Island, N. Y.; Business
Munager, Gordon Faweett, Greenwich, Conn.

2. 'l‘he owner is: {Ir owned by u corporstlon, its name and
address must be stated and aiso Immediateiy thereunder the
names and addresses ol stockholders owning or holding 1 percent
or more of total amount of stock. If not owned by a corporation,
the names and addresses of the individual owners must be glven.
I owned by u partnership or other unincorporated firm, its name
and address, as well a8 that or each individual member, must be
given.) Fawcett Publications, Inc., Greenwich, Conn.; W. H.
Faweett, Jr., Norwalk, Conn.; Marion Bagg, Overiand Park,
Kansas; Bn;er Fawcett, New York, N. Y.; V. D. Fawcett, Green-
wich, Conn.; M. B, Fawcelt, Norwalk, Conn. ; ; Gordon W, Fawcett,
Greenwlrh, Cann. ; Gloria Leary, Santa Monica, Cal.; V. F. Kerr,
Bakersfield, Cal.; Allan M. Adams & Jack B. Adams as trustees
under the trust agreement with Eva F. Roberts dated July 3,
1959, Greenwich, Conn,; H. A. Fawcetl, New York, N. Y.;
Roscoe Kent Fawcett, Reno, Nevada; M. ¥. Fawcett, Greenwich,
Conn.

3. The known bondholders, mortgagees, and other security
holders owning or nolding 1 percent or more of total amount of
bonds, mortgages, or other securities are: (If there are uone,
850 state.) None.

4. Paragraphs 2 and 3 include. in cases where the stockholder
or security holder appears upon the books of the company as
trustee or in any other fiduciary relation, the name of the person
or corporation ior whom such trustee is acting; also the statements
in the two paragraphs show the affiant’s full knowledge and
belfef as to the circumstances snd conditions under which stock-
hoiders and security holders who do not appear upon the books
of the company as trustees, hold stock and securities in a capacity
other than that of a bons fide owner.

5. The average number of copies of each issue of this publica-
tion sold or distributed, through the mails or otherwise, to paild
subscribers during the 12 months preceding the date shown
above was: (This inormation is required by the act of June 11.
1960, to be included in all statements regardless of frequency

of issue.) 186,019
GORDON FAWCETT,

Business Manager
mSworn to and subscribed before me this 30th day of September,

[Seal) LILLIAN M. KLEIN
{My commission expires Aprll 1, 1963)
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If you can't afford
a Fisher tuner...

build one!

Introducing the newest Fisher StrataKit:
the KM-60 FM-Stereo-Multiplex Wide-Band Tuner

Fisher FM tuners have always been reasonably priced con-
sidering their unsurpassed sensitivity and matchiess overali
design — but, even so, not everyone can afford them. If
economics have thus far deterred you from buying the very
finest, the new Fisher KM-60- StrataKit solves aoll your prob-
lems in exchange for a few evenings of entertaining and
instructive work: It incorporates Fisher FM engineering at
its most advanced, including built-in Multiplex and sophis-
ticated wide-band circuitry—yet it costs almost one-third
less than the nearest equivalent Fisher-built tuner.

This spectacular saving involves absolutely no risk, even if
you are ‘all thumbs.' The StrataKit method of kit construc-
tion has eliminated the difference between the expert
technician ond a totally unskilled person os far as the
end result is concerned. You assemble your StrataKit by
easy, error-proof stages (strata), each stage correspond-
ing to a particular page in the Instruction Manua! and to
a separate transparent packet of parts. Major components
come already mounted on the chassis, and wires are pre-
cut for every stage — which means every page! You can
check your work stage-by-stage ond page-by-page, before
you proceed to the next stage. There con be no last-
minute ‘surprises’ — success is automatic.

In the KM-60 StrataKit, the front-end and Multiplex circuits
come pre-aligned. The other circuits are aligned by you
after assembly. This is accomplished by means of the tuner's
laboratory-type d'Arsonval signal-strength meter, which can
be switched into each circuit without saldering.

The KM-60 is the world’s most sensitive FM tuner kit,
requiring only 0.6 microvolts for 20 db quietingl (IHFM-
standard sensitivity is 1.8 microvolts.) Capture ratio is an
unprecedented 2.5 db; signal-to-noise ratio 70 db. The
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famous Fisher ‘Golden Cascode' RF stage, plus four [F
stages and two limiters, must take mast of the credit for
this spectacular performance and far the superb rejection
of all spurious signals. Distortion in the oudio circuits is
virtually non-measurable.

An outstanding feature of the Multiplex section is the exclu-
sive Stereo Beom, the Fisher invention that shows ot a
glance whether or not an FM station is broadcasting in
stereo. It is in operation at all times and is completely
independent of the tuning meter. Stereo reception can be
improved under unfavorable conditians' by meons of the
special, switchable subcarrier noise filter, which does not
affect the oudible frequency range.

Everything considered, the Fisher KM-60 StrataKit is very
close to the finest FM tuner that money con buy and by
far the finest you can build. Price $169.50.*

KX-200 80-watt stereo confrol amplifier StrataKit, $169.50.*

*Walnut or Mahogany cabinet, $24.95. Metal cabinet $15.95. Prices
slightly higher in the Far West.

USE THIS COUPON FOR FURTHER INFORMATION
Fisher Rodio Corporation

21-55 44th Drive,
Long Island City 1,.N. Y.

!
|
|
|
| Please send me without charge the complete
I
I
|
|
|

Fisher StrataKit catalogue.

Name
Address
City. Zone, State.
L El313
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Complete Ham Station

Continued from page 98

sumed in tracking down the parts.
When it was finally turned on, it did
work! The first contacts for the New
York City area were to Tennessee and
Florida, right through the heavy QRM
of the 20-meter band. An excellent re-
port was received from the Canal Zone
on the 15-meter band. The antenna was
a Mosley TA-33 Jr. beam. All audio
quality reports were excellent, using
a Geloso M-1110 Crystal microphone.
Tune-up of the transmitter is easy. Only
three controls must be adjusted for a
maximum meter reading and you’re on
the air—Paul Hertzberg, K2DUX §

Hi-Fi Record Guide

Continued from page 62

More discs by this young pianist have
been sold than by any other keyboard
artist. Autumn Leaves was his first big
hit and it heads this program of a
dozen bits of tunefulness, schmaltz and
rhythm.

Beethoven’s Kreutzer Sonata in-
spired a sensational short novel by Tol-
stoy, and violinist Jascha Heifetz’s
performance indicates why. It is fiery
and passionate, although Brooks Smith,
the pianist who plays with him, is less a
partner than an accompanist. More’s the
pity. A more assertive pianist could pro-
vide the balance to make this a great
dual interpretation, as it should be.
Coupled with the Kreutzer is Bach’s
Concerto for Two Violins, brilliantly
played by Heifetz and his young pro-
tege, Erick Friedman, with the New
Symphony Orchestra of London under
Sir Malcolm Sargent.

More Beethoven, and probably his
purest masterpiece, is performed by the
Fine Arts Quartet. This is the String
Quartet No. 14, in C Sharp Minor, Ovous
131, an unparalleled creative distilla-
tion. The performance is refined and
introspective, and admirably recorded.

Byron Janis has re-recorded Rach-
maninoff’s massive Third Piano Con-
certo, this time with the London
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Symphony Orchestra under Antal Do-
rati. This performance is more spon-
taneous than the one he recorded a few
years ago with the Boston Symvohony,
and it is quite the best to be had in
stereo. In mono, the Horowitz rendition
remains supreme.

Riverside adds Kid Thomas and His
Algiers Stompers to its New Orleans
Living Legends. These jazz traditional-
ists who never left home play 11
numbers with fervor and Dixieland au-
thenticity.

Records discussed in this column
with monaural discs listed first and
stereo versions just below:

Rimsky-Korsakov: Scheherarade
Anserme?, Suisse Romande Orch.

London CM-9281 $4.98
CS-6212 598
Moussorgsky: Boris Godounoff Scenes
London-Schippers Columbia ML-5473 4.98
MS-6273  5.98
A Treasure Chest of American Folk Song
Ed McCurdy

Elektra EEI(L-ZOS 4.98

KS-7205 5.9
Martha Schiamme at the Gate of Horn
Martha Schiomme Yanguard YRS-9091 4.98
{monaural oniy}
Brahms: Yiolin Concerto

Milstein-Fistoulari Capitol P-8560 4.98
SP.8540  5.98
A Chopin Collection Abram Chasins
Kapp KCL-9063 4.98
KC-9043-S 5.98
My Favorite Chopin Van Cliburn
RCA Victor LM-2576 4.98
LSC-2576 5.98
Greatest Hits Roger Williams Kapp KL-1260 3.98
KS-3260 4.98
Beethoven: Kreutzer Sonats
Heifetr-Smith RCA Victor LM-2577 4.98
LSC-2577  5.98
Beethoven: Quartet No. 14, Op, 131
Fine Arts Quartet Concert-Disc CS-211 4.98
(stereo only)
Rachmaninoff: Piano Concerto No. 3
Janis-Dorati Mercury MG-50283 4.98
SR-90283 5.98
Kid Thomas and His Algiers Stompers
Kid Thomas and Orch. Riverside RLP-386  4.98
RLP-9386 5.98

<!

Antenna Duplexer

Continued from page 67

the PL-259 plug supplied with the M-52
antenna. Plug PL2 fits the antenna jack
of your transceiver and PL1 plugs into
the auto radio’s antenna jack.

Each connecting cable from the Du-
plexer is made from RG-58A/U and
should be about 24” long before trim-
ming.

Choke L1 may not be available from
all parts distributors. If necessary you
can substitute the L1A/Cl1A combina-
tion for LL1/C1 with equal results.

Electronics Illustrated



18-year-old Ronald Satterfield of Atlanta, Georgia, asked...

“ Where should I build for the future?”

Ronald Satterfield answered this ques-
tion last year by joining the Air Force.
This year about 100,000 young men will
also choose this highroad to the future.

Many will become expert technicians in
such fields as airplane and missile main-
tenance, radar, communications. The
future will find others in supervisory
positions in important support special-
ties: administration, supply, air police
work.

Airman 2C Satterfield
whose civilian hobby
was building “hot rods,”
is presently enrolled in <
a 45-week electronic =
computer course at
Keesler Air Force Base
in Mississippi.

N Career Information
-WV Dept. ME32, Box 7608
: Washington 4, D. C.

I am over 17 and a citizen (or resident) of the U.S. A.
Please send me your illustrated booklet.

Name.

Numerous personal benefits go with
service in the Air Force. Steady advance-
ment, the opportunity for more educa-
tion, medical and dental care, thirty
days’ vacation yearly. Most important,
the Air Force can help a young man pre-
pare himself for the age in which he will
havetomakehis way—the Aerospace Age.

Could this be the place for you to build
for the future? Use the coupon below.
There’s no obligation.

U.S. Air Force

-
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Addr

City.




Adjustment is made with an insulated
alignment tool. Close C1 fully, and then
back off the screw three-quarters of a
turn. (Cl’s correct setting will occur
at about one-half turn.) Temporarily
connect the M-52 antenna directly to the
transceiver and tune the transmitter
for maximum power output.

Several methods may now be used to
tune the Duplexer; if you have a grid
dip oscillator, the Duplexer can be ad-
justed before it is installed. Using a
short length of bare wire, short out jack
J1 to the nearest ground point. Also
solder a short jumper between points
X and Y in the pictorial. With the GDO
set to 27.1 mc adjust C1 for resonance;
remove the shorting wires and install
the Duplexer in the antenna feedline.

The preferred method of tuning uses
a standing wave ratio meter which per-
mits you to peak the Duplexer for use
on your favorite channel. Install the
SWR meter between the CB transceiver
and the Duplexer. Adjust C1 for mini-
mum SWR. The SWR meter technique
will insure a negligible power loss in
the Duplexer.

If no test equipment is available, in-
stall the Duplexer in the antenna feed-
line (do not plug in PL1) and adjust
C1 for maximum field strength.

Regardless of which method of ad-
justment you use, retune the transmit-
ter after adjusting C1. Transmitter tune-
up and adjustment of C1 should be per-
formed at least three times to insure
maximum efficiency.
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Finally, plug PL1 into the auto radio’s
antenna jack. In all probability, the BC
radio signal will be low. Tune in a weak
station at about 1400 kc and peak the
radio’s antenna trimmer (this is always
an external adjustment, usually near
the antenna jack) for maximum signal.

The Duplexer’s Theory of operation
is quite simple. The L1, C1 combina-
tion is series resonant at 27 mc and
therefore presents a low-impedance
path between antenna jack J1 and the
CB transceiver via PL2. L2, on the other
hand, appears as a high impedance to a
27 mc signal and prevents the signal
from reaching the auto radio.

At broadcast frequencies, L2 appears
as a low impedance and passes the BC
signal into the radio. C1 appears as a
high impedance to the BC signal, there-
by preventing the transceiver input coil
from short-circuiting the BC signal.- &

Filters and Cabinet

Continued from page 46

List and Fig. 4). Capacitors C13 and
C14 remain unchanged. (5) Assemble
the components (except C15, C16, C17,
C18) on the two 5-lug filter strips as
shown in Fig. 5. Note that the center lug
of each strip is grounded. (6) Mount the
two filter terminal strips with 6-32 hard-
ware. One strip (we will call it A) is in-
stalled approximately under C19; the
other is installed approximately where
C17 is located (see pictorial, Jan. EI).
(7) Now wire in the two strips as per
Fig. 5. Connect the free end of C18 to
the filter strip A located under C19.
Connect C17 to the other strip. (8) Con-
nect the previously installed red lead
from one matrix strip to the A filter
strip where C18 and R1A meet. At this
same lug connect one lead of the new
capacitor C16.

Connect the previously installed
black lead from the other matrix strip
to the junction of C1, R1 on the filter
strip installed adjacent to C17. Connect
C15 to the same lug. (9) The free ends
of C15 and C16 are connected to Noise
Filter switch S1 as shown in Fig. 5. S1’s
other two terminals connected to the
nearest ground point.-§-
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ROCKETS

to

KARTING IDEAS * Tune-ups, modify your engine, fuel
tanks, cooling, speed, steering, wheels, ete. {No. 503) Roc KI N G

THE HOW-TO BOOK OF HOT RODS*Rodding in Russia, -
welding, Bonneville Nationals, painting, drags. {No.502) C H A I RS
PRIZE WINNING PHOTOGRAPHY ¢ Glamor, children, -

portraits, nudes, press, animals, salon section. {No. 501)

THE HOW-TO BOOK OF STEREO HI-FI ¢« FM Multi-

plex stereo, new tuners, record players, etc. {No. 500) BeSt Se//lhg

WOMAN'S DAY WORKSHOP IDEAS « Built-ins, chil-

dren’s rooms, early American pieces, hi-fi, etc. {No. 499) Fa chtt BOOkS
POPULAR SCIENCE PLYWOOD PROJECTS » Easy-to-
build toys, outdoor, indoor furniture, workshop. [No.498)

THE HOW-TO BOOK OF ELECTRONICS * Walkie-

talkies, ham radio, stereo, transistors, kits, TV. (No. 497) . R S e -
PETER BASCH'S FIGURE STUDY PHOTOS » Over 200 : HOT RODS
photos, American, European glamor stars. [No. 496) e - B Sere e € g

[PPSO

MONEY-SAVING HOME IMPROVEMENT PROJECTS »

New ideas for indoor, outdoor improvements. [No. 495)

THE HOW-TO OF HAIR STYLES * Setting patterns,
tips of stylists, color guide, trim, shampoo, etc. {No. 494)

FRED RUSSELL'S CAR CARE *» Getting the most from
your car: engine, chassis, equipment, safety. [No. 493}

BOWLING TIPS FROM BRUNSWICK CHAMPIONS -
Twenty-two top professional stars show styles. [No. 492}

SPECIAL! Mot Rod Welding Mace Rasyl

PHOTOGRAPHY HANDBOOK ¢ "Paychecks from Pho-
tography'" and photos of famous photographers. {No.491)

The How-To Book of P

Stereo Hi-Fi
HOW TO FINISH OFF YOUR BASEMENT OR ATTIC
Walls, floors, ceilings, stairs, windows, built-ins. (No.490)

ASTRONOMY FOR AMATEUR OBSERVERS + Star
charts, telescopes, planet calendar, moon, etc. (No. 489)

How The EXPERTS BUY STOCKS FOR PROFIT * Bonds,
timing, growth areas, evaluations, sleepers. {No. 488)

BEST PHOTOS Of The CIVIL WAR * The soldier, wea-
pons, battles, naval warfare, authentic photos. {No. 487)
Also available in hard cover edition at $2.50 per copy.

AT YOUR LOCAL NEWSSTAND,
LEADING DRUG STORE, SUPER MARKET,
OR WHEREVER MAGAZINES ARE SOLD.

To order, send 75¢ per copy for regular edition or $2.50 per copy for
" De Luxe edition to: FAWCETT BOOKS, Greenwich, Conn. Add 10¢ per
copy mailing charge. Specify books by title and number.




How We Talk To The Astronauts .

Continued from page 54

be converted quickly to send Morse
code, if needed.

Two radar systems are used, one a
long-range tracking type and the other
a medium-range precision set-up. The
two frequencies are in the S band
(29.1 mc) and the C band (5555 mc).
Mounted in the capsule are two radar
beacons or transponders. When radar
tracking pulses reach the space vehicle
the transponders fire off pulses of their
own to reinforce the echoed signal, mak-
ing a fatter and more recognizable blip
on the operator’s scope.

Finally, there are two Mercury res-
cue beacons. One is a “Sea Save” rig
transmitting a continous-wave signal on
8.364 mc, and the second is a UHF de-
vice operating on 243 mc. Should these
be knocked out, the regular UHF voice
gear can be converted to an automatic
beacon with the flip of a switch.

On the ground end of all these signals
are 18 tracking stations (including four
command stations) that make a 60,000-
mile circle around the earth from
Florida over the Atlantic to Africa and
Australia and back across the Pacific.
Linking the stations is a massive net of
wireless and cable circuits for teletype,
telephone and data transmission.

In a 50x60-foot room at Cape Canav-
eral is the control center for the opera-
tion, where the decisions are made. In
it is a big map-like chart showing the
position of the capsule and all sorts of
instrument displays and status boards
giving readings on some 100 quantities.
Surprisingly, the control center is not
hooked directly into the tracking net-
work. Data from the trackers flow to a
huge computer installation at Goddard
Space Flight Center in Maryland, just
outside Washington. The millions of
figures are digested here by the elec-
tronic brains and the distillation is then
funneled on to the control center.

An incredible amount of work has
gone into the Mercury communications
system. But the goal is a lofty one. For
man, this is the Great Adventure of our
time. §-
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Marketplace

Continued from page 23

Pretty Familiar . . . is a tube tester that
can’t accommodate the great flood of
new tubes with varying types of bases.
Something new to solve the problem is
Mercury’s Model AD-4 tube tester

a8
®®°

adaptor which will make most tube
testers up to date and able to handle the
new 12-pin, 10-pin, Nuvistor and Novar
tubes. About $11. Mercury Electronics
Corp., 111 Roosevelt Ave.,,Mineola, N. Y.

[ S—

Reduced Radar . . . “Lightest airborne
weather radar ever built” is what RCA
engineers call their new Model AVQ-55
X-band system. It weighs only 40

pounds, has a range of 90 miles, and is
a boon to small planes where space,
weight and electric power are at a pre-
mium.

Electronics Illustrated



Marketplace

Low Cost Scope . . . Light and compact
and using a three-inch cathode ray tube
instead of a five-incher, the new Heath
Model I0-21 is excellent for school labs,
home workshop or ham shack. The unit

is especially useful as a modulation in-
dicator among other abilities. It fea-
tures a neck shield to ward off effects of
stray magnetic fields. Kit is $50. Heath
Company, Benton Harbor, Michigan.

——

Four-Band Receiver . . . The new La-
fayette HE-40 communications receiver
is a lot for $54.50. Here’s what you get:
four bands from AM broadcast through
30 megacycles, superhet circuit, noise
limiter, electrical bandspread, S-meter,

built-in speaker and two antennas. The
unit is fine equipment for beginner
hams or short-wave listeners. Lafayette
Radio, Syosset, New York. (PS—This
set came out too late for inclusion in
EI's SWL Equipment Roundup in our
last issue.)
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Femember!..

EMC GUARANTEE
is that each
instrument is by far
the BEST VALUE
obtainabie in

wired or kit form!

EMC Model — 211 Tuhe Tester — The smatlest, /oo
lowest priced. domestic made tube tester on /g
the market. it is compietely flexibie and obso-

lescent proof. It checks each section of multi- ko

purpose tubes separately, checks all octal, j-
toctat, 9 prong and minlature tubes for shorts,

3 opens, inter as well as for ’-

quality. Quaiity is indicated directly on a two J
color meter dial using the standard emission 4
test, Comes compiete with Instructions and g

’ tube charts in ring bound manual. Size 63~ x
514" X 2Va" deep. Shipping weight: 3 Ibs. /)
Wired . $2290  Kit st /G
CRY Picture Tuba Adapter ... e § 430 4

D

EMC Model 109 — Yoleweter — Fotures 20,000 /S
OHMS volts DC seasitivity and 310,000 OHMS per p
voit AC sensltivity. Uses a 434, 40 microampere
meter, with 3 AC current ranges, and 3 resist- b
ance ranges to 20 megohms. 5 DC and AC voit-  f
age ranzes to 3000 voits and 3 DC current [ou
ranges; also 5 DB range.
Mede! 109 — With carrying strap, Weight 2 bs.
5 ozs.; Size: 5%~ X 6%~ x 2T4” ... $18.9%
Madel 109K — Kit Form ... 1828
Madel HYT — 30,000 Yoit Probe for
Model 109 S Sy S 198 |

Yes, tell me more, send me FREE a detailed
catalog of the Complete EMC Line. EL-3
NAME ... e BN SEE——
STREET ... ...
CUTY s o e
E M c Electronic Measurements Corp.
625 B'way, New York 12. N. Y.
Ex. Dept., Pan-Mar Corp., 1270 B'way, New York 1, N.Y,
AT EEEREETAESEEEEN
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Marketplace

Everybody’s Doing It . . . Tape car-
tridges, dozing peacefully for several
months in the backwaters of the hi-fi
market, have been given a big shot of
vitamins in the form of new promotions
by RCA and the Bell Sound division of
Thompson Ramo Wooldridge, Inc.
RCA introduced three new recorders
to play the magazine-loading cartridge
that they have been making for several

years but which has never really caught
on with hi-fi fans. The recorders range
in price from $99.95 to a $169.95 stereo
unit (the top photo shows the cheapest
model).

Meanwhile, Bell Sound (Columbus,
Ohio) also has brought out three new
models of tape cartridge recorders to
sell for $139.95 to just under $200 (for a
stereo machine). All these units are de-

signed to handle the RCA cartridge.
The lower photo shows the lowest-
priced model.
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A good many hi-fi addicts have been
wondering whatever happened to a
stereophonic tape cartridge announced
with much fanfare back in 1960 by CBS
Laboratories and the Minnesota Mining
& Manufacturing Co. The CBS/3-M sys-
tem featured small sealed cartridges,
long playing time and could be changed
automatically by the recorder. After a
burst of publicity, however, the little
fellows dropped out of sight. The 3-M
people now say the revolutionary tape
cartridges probably will hit the market

in 1962 after solution of . . . ahem . . .
some problems.

_O_
Beep, Beep . . . A two-in-one crystal

calibrator introduced by _Lafayette
gives you your choice of marker signals
every 1 mc or every 100 kc up to 54 mc.

The battery-powered instrument is
handy when you’re marking band edges
or calibrating and aligning receivers.
$18.95. Lafayette Radio, 165-08 Liberty
Ave., Jamaica 33, N. Y.

—

Goodbye to Tubes . . . A 50-watt all-
transistor stereo amplifier has been

added to Allied Radio’s line of Knight-
Kits, reflecting the big switch from
tubes to transistors in the hi-fi field. The

Electronics Illustrated



Marketplace

Knight-Kit KX-60 has 20 transistors
and four diodes, weighs just eight
pounds and measures 234x11x9%
inches. Among the claims for the KX-60
are minute hums, noise, microphonics
and warm-up period. Harmonic distor-
tion is put at 1.0% at full output. Kit is
$79.95, plus $4.95 for a metal case, $12.45
for a wooden one. Allied Radio, Chicago
80, I1.
_0_

Be a Good Neighbor . . . Most TV and
FM receivers also are transmitters (be-
cause of their local oscillator circuits)
and if they aren’t shielded and filtered
they can raise the devil with nearby
sets. The FCC recognized this problem
and since 1957 has required labels on all
sets stating that anti-radiation steps
have been taken. Some manufacturers
are dumping unprotected sets on the
market, however, and in crowded areas,
these are causing enough trouble to
bring FCC engineers out to investigate.
The owner of an unlabeled receiver not

only stands the chance of being unpopu-
lar with his neighbors, but also invites
legal action. Make sure the set you buy
carries such a label.

—-— O

More Transistors . . . The Cadre 500 is
a transistorized Citizens Band trans-
ceiver intended primarily for mobile
use. Squelch and an automatic noise
limiter are features of the five-watter,

which measures 12x3x6 inches and
weighs less than six pounds. It has five
receiving and five transmitting channels
and covers all 23 CB channels. $199.95.
Cadre Industries, Endicott, N. Y.

PRIZES
GALORE

March, 1962

YOU CAN BE ONE OF THIS YEAR'S WINNERS IN
"I IR U ELSS [REE

100,000 CONTEST!

21-1962 STATION WAGONS!
SCORES OF BOATS!
DOZENS OF OUTBOARD MOTORS!

FREE eNTRY BLANKS AND CONTEST RULES IN

T RUE

THE MAN'S MAGAZINE
at your newsstands

ENTER NOW! ENTER NOW! ENTER NOW!
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i.e. copy for

ELECTRONICS

{Check or M.O. please) . .
the Juiy

issue must be in our

ILLUSTRATED

Your advertisement can reach this maii-buying audience for only 50¢ per word . . . payable in advance
. minimum 10 words. Closing dates are the 20th of 4th. preceding month
office by

March 20th. Mail to ELECTRONICS

ILLUSTRATED, &7 West 44th St., New York 36, N. Y. Word count: Zone number free. Figure one word:
Name of state (New Jersey), name of city (New York); sets of characters as in key (}4-D); also
abbreviations as 35MM, 8x10, D.C., A.C.

SAVE MONEY . ORDER BY MAIL

e o o FOR SALE

EXCELLENT BUYS on Tubes and equip-
ment all listed in the '"Green Sheet.”

Send .25¢ for your copy today. Cash paid |

for unused tubes. Write. Barry Electronics
Corp., 5{2 Broadway, Dept. Ei, NYC 12,
NY,

ELECTRONIC-SCIENTIFIC KITS by Kit-
Tronics. Metal Detector, SW Radio,

Experimentat kits. Catalog and Discount

Certificate 10¢. Kit-Tronics Corporation,

gep:. B-1, 15208 Stagg Str., Van Nuys,
atif.

GOVERNMENT SURPLUS, Radios, Jeeps,

Walkie Talkies, Boats, Binoculars, etc.
Buy direct. Send for ''Depot Locations &
Procedures." $1.00. Delta, Box 2262, Dal-
tas 21, Texas.

e o o BUSINESS OPPORTUNITIES

VENDING MACHINES—No selling. Op-

erate a route of coin machines and earn
high profits. 32-page catalog free!
Parkway Machine Corp., Dept. 33, 7i5
Ensor St., Baltimoare 2, Md.

FREE BOOK: "409 Unusual, Succes;ﬁi
Businesses.” Box {00i-ELB, Evanston, ll-
linois.

s » » EMPLOYMENT OPPORTUNITIES

PRINTING - ADVERTISING SALESMEN.

Excellent moneymaking sideline selling
Decalcomania Name Piates. Advertising
Specialties. Sign fetters, Automobile ini-
tials. Free Samples. ''Ralco''-El, Box L,
Boston 19, Mass.

LEARN WHILE Asleep with your re-
corder, phonograph or amazing new
"Etectronic Educator' endless tape re-
corder. Details free. Sleep-Learning
Research Association, Box 24-El, Olym-
pia, Washington.
NEW CONCEPT of self-hypnosis teaches
you quickly, easily. New tape! New rec-
ord! Free fiterature. McKintey-Smith Co.,
gep:. T-3, Box 3038, San Bernardino,
alif.

RENT STEREO Tapes—over 1500 different

—all major labets — free catalog.
Stereo-Parti, 811-AY Centinela Ave., In-
glewood 3, California.

e » » EDUCATION & INSTRUCTION

ART FOR Hobby Or Profit. Learn at
home. Free book. K. Arango, 137 Ken-
sington Ave., Jersey City 4, N. J.

s o o HI-FI

RECORDERS, HI-FI! Free Wholesale
Catalogue. CARSTON, [25-6 East 88,
NYC 28.

e o «» DETECTIVES

DETECTIVES—EXPERIENCE unnecessary.
Detective Opportunities. Write,
Wagner, B-i25 West 86th, New York 24.

e o o RADIO & TV

PLANS DISTANCE Crystal Set (SW rec-

ord 5800 miles}—25¢. 24 page Hand-
book for same — 50¢. Catalog.
Laboratories, 1131-K Valota, Redwood
City, California.

s » » TAPE RECORDERS

TAPE RECORDERS Hi-Fi Components.
Sleep Learning Equipment, tapes. Un-
usual values. Free Catalog. Dressner,
:3232 Jericho Tpke., New Hyde Park,
Y
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RADIOS, TAPECORDERS, Teleceivers,
Teleamplifiers, everything Japanese.
Unita, 545 Fifth, New York 17, N. Y.

DIAGRAMS FOR Repairing Radios $1.00,

Television $2.00. ive make, model.
Diagram Service, Box 672El, Hartford |,
Conn.

PLASTIC WALL packet frames 20 QSL,

SWL or scenic cards. 35¢—3 for $1.00.
P'pd. Tenn. Paper & Box Co., Gallatin,
Tenn.

DIAGRAMS—FOR T.V. $2, Radio $I.
Hiett Diagrams, Box 814, Laredo, Tex.

» o o« MUSIC

ACCORDIONS, CHORD Organs, Gui-
tars! Buy direct—save to !4. Famous
makes. Free home ¢rial. Easy terms.
Trades. Free catalogs. Mention Instru-
ment. International Music Mart, Dept.
EL, 2003 Chicago Avenue, Chicago 22.

e « « PERSONAL

MAIL LOANS—Borrow $50-3400 confiden-

tially. Repay 24 small monthly pay-
ments. State Supervised. Write: World
Finance Co., Dept. 12.AS, 620 Symes
B:dg., Denver 2, Colo.

e o o MISCELLANEOUS

JUST OUT! New 324-page, illustrated

Catalog offering savings up to 50% on
over 100,000 auto parts and accessories,
everything to renew, rebuild, renovate
'28-"31 Model "A' Fords. All Makes (1920
to 1962 models}, trucks, foreign and
sports cars. Hollywood accessories, cus-
tom styling, Hi-Speed Equipment. Send
25¢ for postage, packing—refundable on
first order. Whitney, 1919 HH-3, Archer,
Chicago 14, lli.

"WINEMAKING," ""BEER, Ale."" Strong-
est methods. [ilustrated. $2.20. Eaton

Beverage Supplies, Box 1242-EL, Santa

Rosa, Caiifornia.

ELECTRONIC KITS assembled, wired and
tested by Naczas Kit Service, Dept. i,

IB Wolf Street, Manchester, New Hamp-

shire "Where Quality Excels.'

HOME MOVIE Sound Effects. Bill Wright-
man, Box 40}, Hawthorne, Calif.

Electronics Illustrated



Marketplace

New Names . . . Two brand names have
appeared in the electronic hobbyist kit
field, Daystrom and Conar.
Daystrom—the name of the parent
company which owns Heathkit—now is
marketing a line of hi-fi kits out of St.
Joseph, Mich.,, under the Daystrom

Included are stereo and mono
amplifiers (we show a 20-watt stereo
unit), AM-FM and FM tuners, a multi-

name.

plex adaptor, a record changer and a
speaker system.

Conar is the brand name given to a
line of electronic kits being marketed
nationally by the famed National Radio
Institute, Washington 16, D. C. NRI

has been selling kits to its students and
graduates since 1918 but it now has de-
cided to sell to the public. First instru-
ments out are a tuned signal tracer
(shown), a TV kit and a VTVM. NRI
is planning to add CB and ham kits. 4

s GET-ACQUAINTED OFFER

0

T == 8

RN TSt

=% ELECTRONICS

ILLUSTRATED

flantin-fl Agtevepion)

March, 1962

issues of
ELECTRONICS ILLUSTRATED

R

Read the electronics hobby magazine that gives you
authoritative feature and construction drticles on:

|
I YESI | want to take advantage of your special get-

® Citizens Band Radio ® Amateur Radio

* Short-Wave Listening ® Audio & Hi-Fi

® Electronics Theory ® Kit Building
And many other exciting subjects!

ocquainted offer. Please enter my subscription

right away.

[3 1 enclose $1.98 [] 8ilt me

[J New order [J Re-order
[N S —r———— e W AW I
ADDRESS % 402 el ettt e e S weenwass l
Gl e s ZONE.......STATE......ccc.oo..e. ]

Mail to: Electronics Hlustroted I
Circulation Department. I
Fawcett Bidg., Greenwich, Conn. |
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BECOME A RADIO TECHNICIAN For Only $26.95

CIRCUITS AT HOME [JVGCLTTITTY,

OR YOUR MONEY BACK! [Llelil: s 95
N : RADIO
Progressive Radio “Edu-Kit"® PYYTY3

Now Includes e
% 12 RECEIVERS Unconditional Money-Back Guarantee

1
X 3 TRANSMITIERS 1yl meiiim oty b |
o STE SENERATOR | sz S oprettit o i hnameoedd
* SlGNAL TRACER w“‘l’:“":fg‘: recogrition which Frogr’.nnm:
% AMPLIFIER .
% SIGNAL INJECTOR 1
* CODE OSClLLATOR (o its Unconditional Money-Back Gun‘nnte H

a resuit, we do not have a .mole digsatis. 1
SCHOOL INQUIRIES INVITED Ada® CIiiomer “throughout- th

"[dufx:(x" Inc. has earned through its many
years of service to the public is due to its
nal insistence upon the maint

rfect i
YOU DON'T HAVE TO SPEND LLLR-LA
HUNDREDS OF DOLLARS FOR A RADIO COURSE e ELECTRONICS TESTER

PLIERS-CUTTERS
ALIGNMENT TOOL
WRENC

TECHNICIANS SINCE 1946

FREE EXTRAS

nance of re L1 i
structional standards, an 1009,

ntire world.
-

The *Edu-Kit'’ oﬂtr! You an outstanding PR‘CTIC‘L NOME RADIO COURSE at a
rock-bottom price. Our Kit is des nud to trai

SE
home t'alnln Vou W||| |z~arn 'idlo theory, construc- VALUABLE DI SCOUNT CARD
icing. THIS 1S A COMPL (] RADIO COURSE IN IV!RY DETAIL. CERTIFICATE OF MERI
You will |e.m how to build radios, usin: regular schemat;c: how to wire and solder TESTER INSTRUCTION MANUAL

in a professional ner; how to service radios. You will worl( wam the standard type of UIZZES
t nted Circuit chass
1 connrucr, study and work with
MF and AF amplifiers and oscillator te, i test equipment. You will learn
and practice cvd., u:-n the Progr ode Oscillator. You will learn and practice
t © mg. ﬂ. Progressive Signal Tracer, Progressive Signal Injector, rogres-
Ir I‘ Electronics Tester, Square Wave Generator and the accompanying
material,

® sscencen

AD} H
CONSULTAYION sluwcl s FCC
AMATEUR LIclNSl TRAINING
PRINTED CIRCUITR

instructi n.l
ou will receive traini for the Novice, Technician and General Classes of F.C.C. Radio
sm?ﬁﬂ;r Li -e'- You wulldbuild 2'ol ljtcouver‘ Tra'nsmﬂ;e:, Squ:n W‘IVQ Gener‘l:or. CYodn
scillator nal Tracer and Signa njector circuits, an. earn how to operate em. You
will receive an excellent background for television, Mi-Fi and Electronics. SERV'C'NG LESSONS
Ablcc;lu:'cly no previous know'l‘eduo of radio or science r.qulre_:h The “E'u(u- it
od u: many years of teaching and engineering experience. e ‘‘Edu & ro~
vm- you with & basic education u? Electronics and lldlpo. worth miny times the eomp You will learn trouble-shooting ;"5
price of $26.95. The Signal Tracer alone is worth more ‘than the e of the entire Kit. servicing in a D'°9'"'"' MARDeS N
will prac\le' re Pll on the sets that
ou constru ou will learn symptoms
and causes o' trouble in home, pnr!zb:t
ou do not need the slightest hackuround ages and backg have lucceulully '": ::: 'a,d ::r ;':,".l'.-rr,"“::wth:
in radio or science. Whether yo. nt used the ‘‘Edu-Kit ore 79 coun- urique s amar Injector and the dynamic
ented Electronics, be tries of the world; The “Edu-Kit> has been Radlo® & Electronics Tester. While you
interesting hobby, a well paying carefully designed, step by ste that learning in this practical
r Job with a futu 1 find you cannot make a mistake. The "luu-Kit" i

worth-w i allows you to teach yourself at your own ghbol
Many t ousande o! individual rate. o instructor is necessary. ich 1 far exceed
i Our Consuftation S
will heip you with any technical problems

Yho P ogressive Radio is the foremost educational. radio n the world,
I 1] ersally accepted a: the etandard in the field of -Iectromcs training. T

|t" uu- the modern educational principle of ‘‘Learn by Do ng.'” Therefore you co nrue(.
learn schematics, study theory, practice trouble: nhoclma—au noa clolelz integrated pro-
gram designed to provide an easily-learned, thorough and interesting background in radioc.

You begin by examining the various radio parts of the ¢ !du Knt. You then learn the
function, theory and wiring of these parts. Then you build radio. With this first
set you will enjoy listening to regular broadcast mhonl Ium theo ry, practice hatlnq
and trouble-shooting. Then you build & more advanced radio, {earn more advan
and technirues Gradually, 'in a2 progressive manner, and your own
fmd yourn" eon-!ructmq more advanced muliti-tube radio circuita, and doing

Radio

1
Utah! Yne Edu-Kits are wenasrfurs Here
) am sending you nu qunt-on- and also

“inctuded n the “uw' ' course are twenty Receiver, Trnn-muner, Code Oscillator,
nh the answers for
Rag

signai ’rrn .r, Sq n w:v Generator -nd s.nnal tnjector circu . e not unprofe.
onal ‘'bread b en but r:onnruﬂed means MJ
plus the new mnhod o' raduo construction to
Rl ok T TETIT N build Radio Testing Equipment. | en-
)o ed every minute ) worked with the
erent kits; the Signal Tracer works
n Also like to let you know that |
wlll receive all parts and instructions necessary to buiid 20 different radio and elec- feel proud of beeonnng a member of your
iet sach guaranteed to operate. Qur Knn canhm tubes, tube sockets, vari- Radio-TV Clu
able, .lectrolyt , mica, ceramic and pape s, tie strips, coils, Robert L. Shuﬁ 1334 Monroe Ave.,
hardware, tubmg. punched metal chas |nstmet|on Mlnulll, hnck up wire, solder, Huntington, W. Va.
contrels and lwltchn, ete. drop ou a few lines to say that 1 ro-
in addition, you receive Pr nhd CIrcu materiats, including Printed Circuit chass € y Edu-Kit, and was really ama
:peclal tub /3 i U also receive a useful set of tool 1 .uch a ba n can be had at

1de g and a self-powered Dynamic Radio and Electro a low price. | ve aiready started
Tho "Edu Kl ' also include: Code Instructions and the Progressive Code Osc airing radios and phonocnph
ln add tion to F.C.C.-type Que s and Answers for Radio Amateur License training. You f nde were really surp to
will ng with the Progressive Signal Tracer and the Progres- nte the swing of it
Injector, a High Fldeln Guide and a-Quiz Book. You receive Membership in groubleshoohng ester that comes wuth
ub, Free Consultation Service, Certificate of ™M and . _Kit 15 really sweli, and n
You receive all parts, tools, instructions, etc. Eve tmubl-. if there any

PRINTED CIRCUITRY IRECT FROM AD—RECEIVE FREE BONUS
At no iIncreass in price, the “Edu-Kit” now OR AND CONDENSER KITS WORTH $7
a‘:i‘:ﬁ:‘s::;‘-l‘ﬁucel{:r‘:I‘:yumvtuc l’.“#fex: o {7 Send "Edu-Kit”" postpaid. | enclose full payment of $26.95. [}
m:v.n *'rh“ can detect ml::w adio and o | 3 Send “Edu-Kit'"” C.0.0 I will pay $26.95 plus pos‘tluo. . |
) s
U Lol tiof becoming popular in "o,"‘? | O Rush me FREE descriptive literaturs concerning “‘Edu-KIit. i
ercialiiradic  and TV eta: ] Name ........ AN T SR i I G T e R D6 el LA
A Printed Circuit i s?ccul insutated :haull i VRIS AERROUS L1 ‘
ZahwhichRas b“"‘ aiconducting | Address R e ik g 8w eh by o 3 o Sdendedsn s
rial which of wiring. The various e i |
Reital are Smersly ‘plugsea” in aRd dcidered te | it v s i A e e e L L R e SIS 1
ted ] "
mation Elecironice, A knowiedne of "tuia musiect | PROGRESSIVE "EDU-KITS" INC. i
ek ey SR | 1186 Broadway, Dept. S40AE, Hewlett, N. Y. |
e e — — ——— . . — | A e e G A Gt e —
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BETTER...MORE COMPLEVE...LOWER COSY...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BETTER...Training that is proved and tested
in Resident School shops and
1aboratories, by a School that is
the OLDEST and LARGEST of
its kind in the world.

MORE COMPLETE... You learn ALL PHASES of

elevision-Radio-Electronscs.
LOWER COST... Ocher schools make severa! courses

out of the material in our ONE

MASTER COURSE . . . and you
pay more for less training than
you get in our course at ONE o3
LOW TUITION! '

vl

B . : e get all informali
TOP PAY...UNLIMITED OPPORTUNITIES 0" -‘> -[f"iu 5““31
LIFETIME SECURITY CAN BE YOURS! et NO SALT SMAN

You are needed in the Television, Radio, and Electronics industry! Wikl CALL

Trained technicians are in growing demand at excellent pay—in

ALL PHASES, including Servicing, Manufacturing, Broadcasting and :

Communications, Automation, Radar, Government Missile Projects. SEPE) FOR FREE FULLY-
ILLUSTRATED BOOK AND

NATIONAL SCHOOLS SHOP.METHOD 7

HOME TRAINING, with newly added  YOU GET... ACTUAL LESSON TODAY.

lessons and equipment, trains you in
i/our spare time at home, for these un.
imited opportunities, including many
technical jobs leading to supervisory
positions,

YOU LEARN BY BUILDING EQUIPMENT
WITH KITS AND PARTS WE SEND YOU.
Your National Schools course includes
thorough Practical training—YOU LEARN
BY DOING! We send you complete stand-
ard equipment of professional quality for
building various experimental and test
units. You advance step by step, perform
more than 100 experiments, and

you build a complete TV set

from the ground up that is yours == em em e e e - — - - -—— - - o -

to keep! A big, new TV picture
tube is included at no ex?ra.
charge.

EARN AS YOU LEARN. We’lll
show you how. Many students|
pay for their course—and more,
while studying. l
GET THE BENEFIT OF OUR
OVER 50 YEARS EXPERIENCE

APPROVED FOR
Gl TRAINING

7y ‘
{ONAL SCHOOLS

orld-Wide Training Since 1908
Write to Dept. R4Y-22
/000 So. Figueroa Street |
.08 Angeles 37, California

ACCREDITED
M

EMBER

Name.
Address

® 19 Big Kits—YOURS TO KEEP!

o Friendly. Instruction and Guidance

e Job Plecement Serrice

® Unlimited Consultation

o Diplome—Recognized by Iudustry

o EVERYTHING YOU NEED FOR
SUCCESS!

RESIDENT TRAINING AT LOS ANGELES
i you wish to tske your training in
our femous Residemt School in Los
Angeles—the oidest and lsrgest schoo!
of its kind in the worid—check special
box in coupon.

3
5
1% —POSTAGE WILL BE PAID BY -
§ MATONALRSCROOLS
‘; 4000 So. Figueroo Street
5 Los Angeles 37, California
i
3
‘£ 6 Dept. RAY-12
s

Your own copy of “"Your
Fsture in Electronics-Tele-
vision-Rodio”’ will be mailed
to you at once. No salesman
will call; there is no obliga-.
tion. Cut out card along
dotted lines, fill in name and
cddress, then mail today.

NO

POSTAGE
NECESSARY

\

FIRST CLASS
Permil No. 3087

Los Angeles, Colif.



Containing parts by RCA, MALLORY, PYRAMID,

GE, CENTRALAB, STACKPOLE, TRIM and other
relioble manufacturers. Retail volue of parts

alone is MORE THAN 25 DOLLARS

| eiecrid

he manuals are expertly written,
cleurly illustrated . . . making it eosy for
you to build 65 projects in electronics,
step-by-step. You gain a vaoluable elec-
tronics background that will enrich your
life and help shape your future! Baosic
enough for beginners...rewarding
enough for experts. Nowhere else is a
course of this scope available at this
LOW PRICE!

ENTHUSIASTIC MEMBERS WRITE:

"'basic prlnnpln unforgettably

learned”’

It ts only .ﬂtcr having cotnpleted tlre experi-
ments in your kits 1hat I can say I have truly
and unforgettahly learned the basic principles
of electronics. JOHN R. KANIA, ? Rerkeiey
Ave.. Yonkers 5. N. Y.

Vi

N b

‘*your kits are interesting ond
rewarding’* .

1 am an electranics student n the Air Force
and find your kits interesting and rewarding.
We have not covered anything in the school
that you have not covered In the kits. JOHN
G. DILL, Keesler Air Force Base. Rilon
Miss.

““far ahead of friens toking
another course’’ 3

A friend of mine is taking s correspontence
course in electronics. and I have learned inore

from your first two kits than he has f{n
twenty lessons. RAY P. BILODEAU. 139
Kxchange St., Leominster. Mass.

*‘the number of <onupu presented

is amazing’’

Your kits nr{er a range of experiments
usually performed only in the better high
school and coliege laboratorles. The number
of concepts presented. and the eclarity and
concreteness of their development is amazing.
R. HELM, 1'rofessor of I’hysies. iuast
Carollns College, Greenvilie. N. €.

ONLY AMERICAN BASIC SCIENCE CLUB OFFERS YOU A

COMPLETE ELECTRONICS LAB

that builds 65 electronic projects

KITI — MAGNETISM AND ELECTRICITY

Builds 26 Projects including:
® Electroscope * Electro Magnet ®
¢ Galvanometer ® AC Buzzer ®
Demagnetizer ® Relay ® Solenoid
Coin Tosser

Subjects include:

Magnetic Fields ® Electron
Theory ® Electric Charge ® Direct
Current ® Electro-Chemistry
Aiternating Current ® Inductance
® Transformer Principles

FREE with kit T — Surprise "Mystery Box"

KIT 2 -— RESISTANCE, CAPACITANCE AND RECTIFICATION

Builds 18 Projects including: Subjects include:

® Strobe Light * Thermocouple ® Ohm’'s Law ® Power Formulas

®* Wheatstone Bridge ® Voltmeter ® Rectificatlon ® Resistance ©

® AC Rectifier ® DC Power Supply  Neon Glow Tubes ® Capacitance
® Filter Cireuits

FREE with kit 2 — Electric Soldering tron

KIT 3 — AMPLIFIERS AND OSCILLATORS

Builds 14 Projects including:

* Two Stage Amplifier ® Capa-

‘5 citance ® Burglar Alarm ® Prox-
- imity Detector ® High Speed Strobe

} Light * Ripple Tank Wave Gen- Length Sound Waves, Pitch and

\ | erator ® (Code Proctice Oscillator Resonance

FREE with kit 3 — "Steps to a Ham License' Manual

Subjects include:
® Vacuum Amplifier Tubes ® Volt- &
age Amplification &  Osciliator
Circuits ® Frequency and Wave

5 KIT 4 — AUDIO AMPLIFICATION AND RADIO

}ié Builds 7 Projects including: Subjects include:

E ® Micraphone and Auvdio Amplifier ® Avdio Amplifiers ® Amplitude
f’ ® Broadcast Radio ®* Short Wave Modulation e Radio Theory
! Radio ® Signal Tracer ® Trans- Regenerative Circuits ® Tuning
§ mitter

Circuits

FREE with kit 4 — Radio-TV Service Manual
ALL e couipment ror ALL e aBove — oniy $758°
seno SEP00 virn

ONLY COUPON

PAY s 45 FOR EACH KIT YOU RECEIVE
ONLY {ONE A MONTH FOR 4 MONTHS)

Your Satisfaction or Your Money Back...AND You May Cancel at any time
without obligation. These "No Risk” assurances because we know you will be

SURPRISED! AMAZED! DELIGHTED!

-— — ~=~=—~= AMERICAN BASIC SCIENCE CLUB, Inc.
501 E. Crockett, San Antonio 6, Texas

Ntart sending me AB.K.C s “Klectronies Lab™” In four kits. one each month. If net
sutisfied on inspection of first kit T inay return it for immediate refund. (I choose the
man checked)

} 1 enclose $2.00 and will pay $3.45 plus COI) postage on arrival of each kit, 1 muay

¢ ) I enclose $15.80, full payment, POSTAGE PPAID. I may cancel at.

any time and get fuli refund on unshipped kits.

for all tour kits.

|
1
|
} o - :
i cancel unshipped kits at any time,
I
| NamiE
|

ADDRESS

CITY and STATE

MAIL THIS MONEY-S: WIT" ¢'0(IPO/I il0' «




