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Where You Train Is
As Important As Your
Decision To Train

Electronics is a growing and
expanding industry. That’s
why so many ambitious men
are deciding to train for ca-
reers in this exciting field.
i They recognize the opportuni-
ties to advance and prosper.
! But, where a man trains and
.. 2 how the school of his choice
i e teaches Electronics . . . how it
encourages him to reach his goals and realize his ambitions

. is most important to his success.

This is a fast changing world. A school offering Electronics
courses must keep pace. That’s why NRI—-with nearly 50
years of specialized experience—now offers eight choices
of iraining within the one field of Electronics. Select the
course of most interest to you and receive the kind of home.
study training that prepares you for a specialized career.
NRI’s large stafl of specialists is always on the job keeping
course material up-to-date . . . helping you earn your way
while training . . . assisting you with job place- oTee
ment when ready. In short, whatever branch of ;‘l i
Electronics you select, NRI is qualified through * X :
knowledge and experience to help you grow. =

o
z
4

SPECIAL TRAINING EQUIPMENT |INCLUDED

NRI “learn by practice” meth. ¢
od is the time-proved way to
learn easier, faster, better.
Most NRI courses include—ar -
no extra cost—special training
equipment to give shop and ¥
laboratory experience in your
own home. All equipment is
yours Lo keep.

Projects you build, experi-
ments you perforni, make NRI
lessons come 1o life. Complex
subjects become interesting, easy to grasp. Your first proj-
ects are nleasuring voltage and current in circuits you build
yourself. You use a Vacuum Tube Voltmeter which you
construct. Later on, you progress into more involved ex-
periments. If you like working with your hands, you’ll
enjoy learning Electronies with NRI.

THE PROVEN WAY TO BETTER PAY

Best of all, NRI provides training right in your own home
and in your spare time. No timme wasted getling to school.
You fit study hours to your own schedule. You go as fast or
as slow as you like. Check the training of most interest to
you; cut out and mail the postage-free card now. Read
about Electronics opportunities, NRI courses, the NRI trial
plan, convenient terms.

NRIE)

AMERICA’S OLDEST AND LARGEST
RADI0-TV ELECTRONICS HOME-STUOY SCHOOL

/
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Expanding uses of Electronizs in _mdustry,
business, the military, are ma=asing the de-
mand for trained Electromic Tecmicians.
Electronics needs more Techr kcians than en-
gineers—from four to seven times more!
Ele>ronics is changing ou- aorld, creating
interesting and important a-eer opnortuni-
tizs for those who qualify. NRI training pre-
pares you.

Communications is the key ta a fast-moving
world, from the mobile radio in your car to
the TV set in your home and the satellite in
space. Technicians are needed to help operate
and service transmitling equipment, used in
broadcasting, aviation, marine and mobile
communications. Even a service Technician
needs an FCC License today to work on
C-Band and other Radio eqguipment. NRI
trains you for your choice of Communica-
tions fields.

Telzvision and Radio are b gger than ever.
Color Television, after years of experiment-
ing, is now moving ahead fast Hi-fi #areo, PA
systems, FM all mean momeramakinz oppor-
tunities for you as a Service Techrician in
your own spare-time or full-time business, or
working for someone else. MRI’s tire-tested
training not only teaches you to fix sets, but
shows you how to earn smwe-time money
soo after enrolling. Mail pasiage-ree card.

wwWw americanradiohistorvy com
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Pick The Career You Want In The

Wonderful Field of ELECTRONICS

INDUSTRIAL-MILITARY ELECTRONICS

Learn Principles, Practices, Maintenance of Electronic equipment used today
in business, industry, defense. Covers Electronic controls and measurement,

| computers, servos, telemetry, multiplexing, many other subjects.

RADIO AND TELEVISION SERVICING
é Learn to service and maintain AM-FM Radios, TV sets, Sterea Hi-i, PA
systems, etc. A profitable, interesting field for part-time or full-time business

[ ] of your own.

A comprehensive training course for men seeking careers operating and main-
taining transmitting equipment in Radio-TV Broadcasting or mobile, marine,
- aviation communications. Prepares you for FCC License.

3 COMPLETE COMMUNICATIONS

station must have one or more FCC.licensed operators. Also valuable for 1
n Service Technicians. You train at home. {

FCC LICENSE
_ Prepares you_qnickly for First Class License exams. Every communications

MOBILE COMMUNICATIONS

Training in installation and maintenance of mobile equipment and associated
base stations like those used by fire and police, taxi companies, etc. Prepares 1
1) you for First Class FCC License exams. i

MARINE COMMUNICATIONS

Shipboard transmitting equipment, direction finders, depth indicators, radar
are all covered in this course. You prepare for your First Class Radiotele-
2 phone License with Radar Endorsement.

AVIATION COMMUNICATIONS
For men who want careers working with and around planes. Covers direction
finders, ranges, markers, loran, shoran, radar, landing systems, transmitters.
" Prepares you for FCC License exams.

MATH FOR ELECTRONICS

From basic arithmetic review to graphs and electronic for-
mulas in one complete “short course” package of five care-

»> fully prepared texts. Quick, complete and low in cost. 1
MAIL POSTAGE-FREE CARD NOW N R I @
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Profits That Lie Hidden

in America’s Mountain of
roken Electrical Applianc

By J. M. Smith President, National Radio Institute

HE COMING OF THE AUTO created a

multi-million dollar service industry,
the auto repair business. Now the same
thing is happening in the electrical ap-
pliance 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.

The appliance repair business is boom-
ing — because the sale of appliances is
booming. One thing naturally follows the
other. In addition to the 400,000,000 ap-
pliances already sold, this year alone will
see sales of 76 million new appliances.
For example, 4,750,000 new coffee mak-
ers, almost 2,000,000 new room air con-
ditioners, 1,425,000 new clothes dryers.
A nice steady income awaits the man
who can service appliances like these.
And I want to tell you why that man
can be you — even if you don’t know a
volt from an ampere now.

A Few Examples of What | Mean
Now here’s a report from Earl Reid, of
Thompson, Ohio: “In one month I took in
approximately $648 of which $510 was clear.
I work only part time.” And, to take a big
jump out to California, here's one from

And 1 mean profits for you — no matter who
you are, where you live, or what youv are
doing now. Do you realize that there are
over 400 million electrical appliances in the
hbomes of America today? So it's no wonder
that men who know how to service them
properly are making $3 to $5 an hour — in
spare time or full timet 1'd like to send you
a Free Book telling how you can quickly and
easily get into this profitable field.

J. G. Stinson, of Long Beach: “I have
opened up a small repair shop. At present
I am operating the shop on a spare time
basis — but the way business is growing it
will be a very short time before I will devote
my full time to it.”"

Don't worry about how little you may
now know about repair work. What John'D.
Pettis, of Bradley, Illinois wrote to me is
this: “T had practically no knowledge of any
kind of repair work. Now I am busy almost
nllmyspareﬁmeandmydayoﬂ-and
have more and more repair work coming in
all along. I have my shop in my basement.”

We Tell You Everything
You Need to Know

If you'd like to get started in this fas-
cinating, profitable, rapidly growing field —
let us give you the home training you need.
Here's an excellent opportunity to build up
“a business of your own” without big in-
vestment — open up an appliance repair
shop, become independent. Or you may pre-
fer to keep your present job, turn your spare
time into extra money.

You can handle this work anywhere — in
a corner of your basement or garage, even

on your kitchen table. No technical exper-
ence, or higher education is necessary. We'll
train you at home, in your spare time, using
methods proven successful for over 45 years.
We start from scratch — tell you in plain
English, and show You in clear pictures —
everything you need to know. And, you will
be giad to know, your training will cost you
less than 20¢ a day.

FREE BOOK
and Sample Lesson

I think that our 24-page Free Book will
open your eyes to a whole world of new
opportunities and how you can “cash in”
on America’s “Electrical Appliance Boom.”

T'll also send you a Free Sample Lesson.
It shows how simple and clearly illustrated
our instruction is — how it can quickly pre-
pare you for a profitable future in this big
field. Just mail coupon, letter, or postcard
to me: Mr. J. M. Smith. President, National
Radio Institute, Dept. K A3, Washington 16,
D.C. (No obligation, of course — and no
salesman will call on you.)

J—__.________—___—___—_.__.‘

EARN WHILE YOU LEARN | —rg 3 s Frewident
with this APPLIANCE TESTER i

— Yours ot N Extra Charge

Your NRI Course comes complete
with all the parts to assemble 2
sturdy, portable Appliance Tester
that helps you eam while you learn.
Easy-to-follow manual tells how
to assemble and use the Tester
right away. Locate faulty cords,

short ci t

MAIL THIS FOR FREE BOOK ond SAMPLE LESSON

NATIONAL RADIO INSTITUTE
Dept. KA3, Washiagten 16, D.C.

Tell me how 1 can “‘cash in” on the ‘‘Elec-
trical Appliance Boom."” Send me your illus-
trated FREE BOOK that outlines the whole
NRI Course, tells what opportunities are

January, 1963

poor
in a jiffy; find defects in house wir-
ing, measure electricity used by ap-
pliances; many other uses.
With this Tester you save time
and make money by doing jobs
quicker, making sure appliances
operate correctly after repairs.

|
1
1
|
|
1
1
tions, etc. I
i
|
1

[] Spare Time Earnings [ Business of My Own
I understand there is no obligation on my part;
and no salesman will call on me.

|

|

|

|

|
1
N
|

1

0 petrer sob |
1

i

1

1

|
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Write to: Letters Editor, Electronics {ilustrated, > Q.g

® Lost Finder

That do-it-yourself Radio Direction-
Finder of yours (September '62 EI) was
a pretty neat gadget, I'm sure. My
neighbor built one from my copy of EI
and one day he took me over to his place
to show it to me. Guess what? He'd
mislaid it and we couldn’t find it any-
where. It’s still lost. How do you find
a direction-finder?

Ronald Jay
Boston, Mass.

You might try a metal-locator. If
you lose that, start climbing mountains.
They’re hard to lose.

@® The Sender

In your July issue there was a piece
in THE LISTENER discussing what was
and wasn’t a true verification from a
station. I'd like to ask what constitutes
a report. Most reports I receive are ex-
cellent, but then I get some that say:
“Dear Sir: On Jan. 23 I was delighted
to pick up KILT for the first time.
Please verify my reception.”

As you can see, there is no way of
knowing for certain whether our signal
was received. It is necessary for DXers
to list such details as date, time, name of
record, commercial, DJ commentary,
etc. Then I can be sure.

Glenn M. Cook, Jr.
Chief Engineer, KILT
Houston, Tex.

67 West d4th St., New York 36, N. Y.

® Handi-Talkie Talk

I enjoyed your September issue. . .
until I got to page 45, where there was
a photo with a caption that talked about
a Raytheon handi-talkie which operated
at either 1 watt or 100 milliwatt level.
The man shown in the photo is Mr. E. T.
Herbig, Jr., general sales manager of
E. F. Johnson Co., and the set is a John-
son Personal Messenger. Mr. Herbig
was somewhat distressed, as he does not
contemplate joining Raytheon.

I'm fully aware such things do happen
and not really upset, but I would appre-
ciate anything you can do to set the rec-
ord straight.

A.E. Taylor
E. F. Johnson Co.
Waseca, Minn.

You've just set it straight, A.E., and

we thank you.

® Yes Man

\st

W of
&\

Having built the Decision Maker in
your July issue, I was disappointed to
find the flash rate too slow and a par-
tiality for the yes bulb. So I replaced
the 100K resistors with a 250K pot, con-
necting the center arm to B+ and each
side to the appropriate bulb. I also

[Continued on page 6]

Electronics Illustrated
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1[Il EXCITEMENT!

can be
Yours as a trained

Electronics

OVER 6,000 FIRMS HAVE EMPLOYED
DeVRY TECH GRADUATES!

Th ds of comp 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 training 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 exclusive 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 gwide you every step of the way as well.

HOW DeVRY TECH CAN “BLUEPRINT” YOUR CAREER!

Devry's facuity not enly know bow to teach Electrauics, hut taey also wnderstand men. They
most likely know the type of probiems you face. From this staff you get help, advice and
anderstanding. it is this “heman” side of DeVry's pregram that has camsed lIl{ of oor
graduates to say: “Devry Tech not saly trains you for a job, they actually heip you lueprint
a2 profitable future!”

Why don't yeu write for FREE FACTS today? Learn bow yon T0O can be a member of
the great fraternity of OeVry Tech graduates across the contigent . . . men whe were
properly trained, enconraged, appreciated and wnderstood! SEND IN COUPON NOW!

EFFECTIVE EMPLOYMENT SERVICE
DeVry Tech's effective Employment Service is available to all graduates
withest additional cost.

2 FREE BOOKLETS
Send Coupon TODAYI

"One._of North America’s Foremsst Elsctronics Tralning Centers”’

- )

e T Accredited Membar of

ings” and
to prepare for a caresr in one or more

JOB OPPORTUNITIES!

TELEVISION

COMPUTERS

MICRO-WAVES

0

DeVRY TECHNICAL INSTITUTE

4141 Belmont Ave., Chicago 41, Il Dept. El-1-T
Please give me your 2 FREE BOOKIETS, *Pocket Guide to Real Earn-
“Electronics in Spoce Travels olso include details on-how ]

BROADCASTING B

YOU PREPARE

i- AND BLUEPRINT

A SOLID
CAREER IN
THIS

I FAST-GROWING

FIELD!

branches of Electronics.

[k E f Nationol Hame Study Council | '
§ Name o Al
l PLEASE PRONT
Street, __Apt
i i
1 City Zone. State__________ ‘
I N s T I T U T E I ) Check here if you face military service. |
2075 Conadian residents address: DeVry Tech of Cancda, Ltd.
C H ] C AG O L} T O R o N T O : M‘;7I0°ummn Aavomu Wu!,?otomo, O:nmio !
h——————_—————————-————-l

Januaary, 1963
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NEW BOOK

helps you get the most
out of test
equipment

s easy 10 USe

* - U publnanes -

192-page gold mine of practical information on electronic
test equipment shows you how to select and use this equip-
ment to best advantage in many, many applications. Covers
from simple VOM’s and VTVM's through signal generators,
oscilloscopes and other test equipment and helpful acces-
sories. Saves you money because you'll know what features
to look for when purchasing new equipment, shows you
new ways to use equipment, how to get the most out of
equipment. Invaluable ready-reference tool for the elec-
tronics experimenter, amateurs, technicians. #308, $4.00

HOW TO BUILD ELECTRONIC EQUIPMENT by J. Richard
Johnson. Covers all the situations you'll ever face in build-
ing electronic equipment. This book will save you money
because you'll avoid many common mistakes made in build-
ing equipment. It'll save you time by providing practical
tips on how to layout the chassis and how to use the tools
because the finished equipment will perform the way it was
designed to. Hundreds of down-to-earth ideas make this
book indispensable to the kit builder, the newcomer and the
experienced “‘pro” who builds equipment from “scratch.”
Use it for years and years as a reference and guide book.
“. . . a thoroughly practical handbook.” — ELECTRONICS
WORLD. #286, hard cover, $6.95

USING THE SLIDE RULE IN ELECTRONIC TECHNOLOGY by
Charles Alvarez. Finally! An easy-to-understand book to
show you how to solve practical electronic math problems
with a slide rule. Helps develop top slide rule speed and
accuracy. Twenty exciting chapters illustrate the fast,
short-cut techniques that normally take years of on-the-job
work to learn. Chapters like Transformer Turns Ratio,
Power Gain and RC circuits help transform beginners into
masters of this timesaving tool. “The beat handbook on the
alide rule to come to my attention.”—NATIONAL TECHNICAL
SCHOOLS. #2523, $2.50

HOW TO READ SCHEMATIC DIAGRAMS by David Mark.
“. . . worthwhile acquisition for anyome who is beginning
to feel his way in electronics...”’—ELECTRONICS ILLUSTRATED.
#208, $3.50

Mail to your distributor, bookstore or order direct:
bl ORDER TODAY——10-DAY GUARANTEE ) 1
JOHN F. RIDER PUBLISHER, INC. Dept. EJ-1

a Division of Hayden Publishing Co., Inc.
116 West 14th Street, New York 11, New York I
I I have enclosed $ _please send:

I [J IT'S EASY YO USE ELECTRONIC TEST EQUIPMENT, $4.00 I
[] HOW TO BUILD ELECTRONIC EQUIPMENT, $6.95
[3 USING THE EQL)IDE RULE IN ELECTRONIC TECH-

Satisfaction guaranteed, or I con return within
10 days of purchase for full refund.

NOLOGY, $2 I

[0 HOW TO READ SCHEMATIC DIAGRAMS, $3.50 .
Name__ - l
Address. — l
City. __Zone. State l
-4

g r---

FEEDBACK

Continued from page 4

replaced the .1-mf capacitor with an .05.
Now I can adjust the pot to give an
equal ratio between the yes and no
bulbs.
Presley Smith, Jr.
San Angelo, Tex.
As our article said, the two neons and
R3 and R4 must be matched to produce
truly random choices; otherwise, the
balancing pot must be used. Or maybe
your Decision Maker was just trying to
be nice with all those yesses.

® Minority Report

I read the article by Dr. Jacob Mill-
man defining electricity (September
'62 EI) and was quite amused. I think
the biggest farce was your idea of even
trying to define electricity. One cannot
define electricity. One can only dem-
onstrate the nature of it.

Richard B. Johnson, K1IKLR
Belchertown, Mass.
One can try, can’t one?

® At The Top

I got a laugh out of your article on
MACHINES THAT READ (September
'62 EI) , more particularly out of the pic-
ture showing a man with one of the
gadgets. The caption said he was the
ex-president of the Farrington Co. I
can imagine what happened between
the time the picture was taken and
when you printed it. I think they call
it the fast shuffle.

Max Lane
Chicago, Il1.

Electronics Illustrated
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INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX BO723L, SCRANTON 15, PENNA.

Without cost or obligation,

Nama of the oourse in which you are interestad

In Hawaii reply P.0. Box 418, Honolulu

send me “HOW to SUCCEED,” the opportunity booklst about the field | have indicated below, and a sample lesson (Math.)

Your Nasia Age Home Address.
City. Zone. State. Working Hours. AM. to. P.M
O C: idents send coupon to International Cor ds Schoots, Canadi: Ltd.,

Montreal, Canada. .

. . Spacial fow monthly tuition rates to members of the U. S Armed Forcas.

Cast your ballot for a successful future!

- 249 1.C.S. COURSES

ACCOUNTING
Accounting

Avuditing

Cost Accountin
Generat Accounting
Junlor Accounling
Practical Accounting
Public Accounting

ADVERTISING

Adwarilsmsl

Magazine & Newspaper
Advertising

ARCHITECTURE
AND BUILDING
CONSTRUCTION
Aschitecturat Drawing &

gning
An:mtedunl interiors
Aschitectu|

Building Contnctnr
Bmldlng Contractor with

Bmldmg fshmatw
Building Msintenance
Carpenter-Builder
Catpentry & Millwork
House Planning

Lumber Dealer

Meson

Painling Contractor
Reading Arch. Biueprints
Reading Struct. Blueprints

ART

Advertising Layout &
Nustration

Amateur Artist

Commercial Art

Commercial Cartooning

Fashion |Ilustrltmf>

Figure Drawing & Painting

Magazine |ltustrating

Show Card & Sign Prod't'n

Show _Card Writing

Sign Painting & Designing

Sketching & Painting

AUTOMOTIVE

Auto Engine Tune-up
Aummobnle

Diesel-Gas Motor Vehicle
En ines

ln(em ?Combushon Engines

I.C.S. is the oldest and largest cor-
respondence school. 249 courses.
Business, industrial, engineering,
academic, high school.
you. Direct, job-related. Bedrock
facts and theory plus practical

Pulp & Paper Making
Putp Making

CIVIL ENGINEERING
Bridge & Building Foreman

AVIATION le’[ngmeevinl
Aero-Engi T Engineering
Aircraft & Engine Mechanic thwuy Engmeenn
Aircraft Mechanic Mine Surveyin apping
Aviation Engine Mechanic Principles of le'"l

BUSINESS
Business Administration

Principles of Surveying
Professional Engineer—Civil
Raitroad Engineering

M
Business Law
Business Management
Busmess Management &
Marketi M'
Business Management &

Canadian Business
Management

Clerk- Typm

Commercial

Condensed Business Practice

Sanitary Engineering
ection Foreman
ewag? Plant Operator
Structeral Engineering
Surveying and Mapping
Water Works Operator

DRAFTING

Aircratt Drafting
Atchitectural Dramnses.
rafting & Machine ign
Electrical Drafting

One for

High School College Prap
Engineering & ience)

High School General

tiigh School Mathematics

High School Secretarial

Modern Letter Writing

Short Story Writing

application. Complete lesson and
answer service. No skimping. Di-
ploma to graduates.

Send for the 3 free hooklets of-

I’;Ileaﬂng Drawing & Estimat'g
bi
Plumhmg, Drawing &
B bmnhng

umbing &
Plumbing & Staav:gﬂing
Practical Plumbing
Refrigeration

memr . Retrigeration & Air
Industngl Su Tvision Steamfitting
Personnel-Labor Relations
Supervision RAILROAD
MATHEMATICS Air Brake Eqm:ment

ics and & Car ake

for Engineers
Mathematics and Physics
for Engineers
Mathemanc: -nd Physics
for Technicia

MECHANICAL
Endustrial Engineering
tndustrisl Instrumentation
Junior Mechanical

Federal Tax Course lectrical En(meer Drafting Engineerin
Managing a Small Business | Etectronic Dnnmf) Mechanical Enginesring
Marketing Industrial Piping Drafting Prolessional Engineer—
Office Admlmsuahve Jurdor nical Drafting Mechan!
Engineering Mechanical Drafting Quality Control
Office Management Sheel Metsl Drafting Introductory Technical
Professional Secreta Structural Drafling Writing
Pr%%rr:r;ml:sg for Digital ELECTRICAL PETROLEUM
Purchasing Agent Elec Applunce Servicing NaThlral Gas Production &
etail tectrical C Tra
horthand Electricai Ene’r’g{ Power 0il Field Technok
Stenographic Plant option— onic Petroleum Prod
ypewriting option) Petioleum Pmd t‘n Eng rg
ng Tec efinery Operator
CHEMICAL Electncal Instnlmenl Tech

Anaiytical Chemistry

Chermical Engineering

Chemical Engineering Unit
Operation

Chemical Laboratory
Technician

Elements of Nuclear Energy

General Chemistry

industrial Analytical

hemist:
Industrial hemlstry

and Raﬁmshmg
Automabile Electrical

Technician
Automobile Technician
Diesel Engines

P | Enginesr—
Chemical
PULP AND PAPER

Pl 1 Making
p & Paper Engmeennz

Pelroleum #eﬁnln;

Elects
lllumlnatnon Eng r'g Yech.
Industrial Electnical Techn.
Power -House Engineering
Power Line Design and

Prolesslonal Engineer—
Reldmg Eleclncal Blueprints

HIGH scHoOL

Good English

High School Business
Huih School Cotlege Prep

For Real Job Security—Get an L. C. S. Diploma!
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runu:s
Plastics Technicisn

PLUMBING, HEATING,
AlR CONDITIONING
Air Conditioning
Air Conditioning with Draw'g
Air Condlhomng
Mainten:
Domestic Healmg with
Oil & Gas
Domestic Refrigeration
Heating
Hulm( & Air Conditioning
with Drawing

I. C. S., Scranton 15, Penna,

Diesel Electrician
Diesel Engineer & Firemsn
Diesel Locomotive

Diesel Machinist

Raitroad Administration
Railrcad Car Repairer

SALESMANSHIP

Creative Satesmanship
Real Estate Salesmanship
Retail Merchandising
Retail Selling
Sales Management
Saiesmanship
Salesmanship & Ssles
Management

SHOP PRACTICE

Boitermakin

Eleciric Welding

Foundry Practice

Gas and Electric Welding
Gas Welding

Heat Treatmenl of Metals
Industrial Metailuigy

fered below and find out how
1.C.S. can be your road to success.

Toolmaking
Welding Engineering
Technology

STEAM AND DIESEL
POWER

Combustion Engineering
Power Plant Engineerit
Stationary Building Eng'r'g
Stationary Diesel £ng'r'g
Stationary Diesel-Electric
Engineering
Stationary Fireman
Stationary Steam Eng'r'g
Steam Engine Operation

TEXTILES
CGniing and Spinning
Cai

Conon Mlnu'amm
Cotton erpm & Weavm(
Dyeing & Fini f
Hosiery and Circular Knitting
Loom Fixing
Spinning
Synthetic Fabnc
Manufacturi
Synlhetlc Yhmwmg, Warping
& Weaving
Textile Designing
Textile Engineering
Textile le| Supemsor
Woolen Manufacturing
Worsted Manufacturing

TRAFFIC

Motor Traffic Management
Railroad Rate Cierk

Teaffic Management
TV-IADIO-ELECTRO’HC'
Gen'l E T

Machine Shop

Machine Shop Practice

Machine Sbop Practice &
Toolmakin,

Metalturgical Enzmaenn[
Technology

Physunl QUallty Control

Prnchul MI||WHFMII|£

Reading Shop Blueprints

Resistance Welding
Technology

Sa(ety Engm'r’l Technology
Sheet Metal Worker
Yool Design

Tool E i

tndustrial Electionics

Practical Radio-TV Eng'r'g

Radio Operating

Radio Servicing

Radio Servicing with
Practical Training

Radio & TV Serviting

Radio & TV Servicing
with Practical Tmnm;

Servicing Electr’n’c Devices

Semun? Sound Eqm p't

Telephony lnd Rldm
Communications
TV Receiver Servicing

TV Technici

Accredited Member,
Natisnal Home Study Ceuncil
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BECOME A RADIO

uild 10-20 Radio and Electronic

Circuits at Home
ALL GUARANTEED TO WORK!

YOU DON'T HAVE TO SPEND | SERVICING LESSONS |
HUNDREDS OF DOI.LARS FOR A RADIO COURSE You will learn trouble-shooting and servic-

ing in & progre

that you construct. You

™
repairs on the
e T Tiat R SHHTI Mo (AR n o T oaraa s will learn symptoms and causes of trouble In
ng. 'rms IS A COMPLETE RADIO COURSE IN EvERY DI:TAIL home, portable and car rrﬂom :‘ou 7"_:_". o
learn hovt Io build radios, using regular schematics; how to wire and solder how to use the professional 9na or,
service radios. You will work with the standard type of the unique Signal Injector and the dynamic
the latest development of Printed Clrecuit cha Radio & Electronics Tester. While you are

of radio. You will construct, study and work with learning in this practical way, you wi
i (ecton, rectifiers, test equipment. You will learn able to do many a repair job for your fr
the Progressive Code O: tor. You wild loam and practice and neighbors, and charge fees which will far
Progressive Signal Tueer. Progr ve Signal Injector, Progres- exceed the price of the ‘‘Edu-Xit.’* Our Con-
& Eiectronics Tester, Square Wave Genearator and the accompanying suitation Service will help you with any

ning for the Novice, Technician and General Classes of F.C.C. Radio technical problems you may have.

n You w build Receiver, Transmitter, Square Wave Generato: Code J. Stataitis, of 25 Poplar Pl., Waterbury,

"qun;, Signal Tr. u; .nd"sugnal I'npck:r clrculu" :l‘ le;rr!||how to operate them. You Conn., write: I have repaired several sets

receive an excelient background for t i-Fi an ectromes. T Edu.

o:bwll:’t'aly no pre lcul'knos'l‘edge of rad ¢! 7 o ThS 4 KAt s the a".’.,.'"’;".;";‘:r"‘:."j,""f‘;.':"';my R
ct many years of teachi . u-Ki w pro-

o0 v,,", . Tasic f il iy a0y timeaP el woa $240 for a Course, but | found your ad and

ce of the entire Nit. sent for your Kit.'*

THE KIT FOR EVERYONE ROM OUR MAIL BAG

You do not need th l" htest background nd have h:
in Iadio or science. et Na iU Ne et used the Edu-Kit"" m'more than 79 coun~ PRreR ALl St d Coieih ke (L
:lectrom s because you  t ? the world, The ‘E. u-l( been Tibe IMauzNite) gy et T s

a well paying car-'ully designed, step hp o that sending you the questions and also th
n you wils find ke -n.. Edu-Kit"" swers for them, | have been in Radio for
Ed! investment, allows you to teach your: your own the last seven yea but like to work with
Mlny thousands of mdlvndunh of all rate. No instructor Is nece ury Radio Kits, and like to build Radio Testing
Equipment. enjoyed every minute | worked
the Signal Tracer

PROGRESSIVE TEACHING METHOD with the dgiffarent kit

works fine. Also like to let you know that |
na iy Progressive Radio '‘Edu.Xit* is the foremost educational radio kit In the world, foel proud of becoming a member of your
Kl um\{:;ully Acca.pdhd :- the ntia ‘ in the ﬁeldb of L) ee(ron4§| L ng. The “Edu. Radic-TV Club.**
uses n ucational pri nciple of ‘‘Learn by Doing.’’ erefore you construct, -
fearn schematics, study th pn:t-e. trouble-shooting—ali G closely integrated pro- ',‘;:::'"wl' v’.""'.’:-,::‘?;mmr"v'::“|:v;',.'°:‘;':,
gram d: ned to prov ly-learned, thorough and intcreﬂlnq b.elground in r A '" to pe that I r fved my Edu-Kit
You n by exam mn Qh. various radio parts of the ‘‘Edu-Kit® You th.n Ienrn th i nes AR I mvh ¥ § Q
function, eory and wiring of these parts. Then you build a s mplo radio. ﬁrﬂ and wag really amazed that such a bargain can
» tistening to regular broadcast stations, learn theo pr-ctlc' be had at such a low price. | have already
started repairing radios and phonographs. My
friends were really surprised to s me get

nhootmg. Then you build a more advanced rad o, learn mo advanced theor|y

niques Gr-lually, in a progressive manner, and at your own ra you wi
ﬁnd yourself eo ructlng more advanced multi-tube radio circults, and doing work like a into the swing of it so quickly. The Trouble-
shooting Tester that comes with the Xit is
included in the “Edu-Kit"’ course are Receiver, T, ] s Code 1] . Signal really swell, and finds the trouble, if there

cer, Square Wave Generator and Signal Injector circu These are not unprofes- o
nlonll"'bnldboard" experiments, but genuine radio circuits, constructed b: mnlcu of Is any to be tound
rrohulonll wiring and soldering on metal chas. ] od of nstruc-
ion kilown as ‘‘Printed Circuit try These circu operate on your reguiar Ac or oc house

= THE "EDU-KIT" IS COMPLETE Choose From These Popular
1 recel radio "Edu-Kit"' Models

” receive all parts and inatructions necessary to build several different
ectronics circuits, each guaranteed to operate. Our Kits contain tubes, tube socket
<, mvu,h::umne '.nd paper dielech"lt condensers, res -bn,itit nrin
ng, punc metal cha; instruction Manuals, hook-up wire, :old.r
' um’ fiers, volume controts and switch etc. i ' #10A: 10 Circuits $14.95
In addition, you receive Printed Circuit materials, including Printed Circuit chas:
!mhl tube Foind Tk and % # You llezo receive a useful d‘ o'oﬂuol 9
r soldering uon and a self-power mic n o and Eb ronics s
u-Kit Includes Code Instructions and the Froaremsive o ciniator, | #15A: 15 Circuifs $19,95

d l(: o ,Qunﬂo‘n nndnnnnawtn 1or Radio sAmaU?ur License tr;mmq. You
receive lessons for servicing nat T d tl P res-
-ln s’v-l Injector, a High Fide! g "‘.d. and & Quis Roo IglVou receive Membership in #16A: 16 Circuits (includes Printed Cir
Liad

Club, e, Certificate of “Murit nd Discount rnvuegn. cuitry) $22.95

Con:
Vou receive all part: instructions, etc. Everything is yours to keep.

NOW! TRAIN AT HOME | & maszeas:
IN RADIO AND ELECTRONICS

ORDER DIRECT FROM AD . USE COUPON ON NEXT PAGE

RECEIVE FREE BONUS RESISTOR AND CONDENSER KITS

8 Electronics Illustrated
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TECHNICIAN for only *1437
THE NEW IMPROVED DELUXE

Progressive
Radio “Edu-Kit”

is now ready

$1°""95
RADIO
FREE
EXTRAS

SQ@. WAVE GENERATOR
SET OF TOOLS

*

*

*

% AMPLIFIER

% SIGNAL TRACER

*

*

SOLDERING 1RON
ELECTRONICS TESTER

COURSE

SIGNAL INJECTOR
CODE OSCILLATOR

Unconditional Money-Back Guarantee

The Proxressiv. Radno “!du-!(l(" has been sold to many thou-
sands of public and private,
throughout the world. It is r.CO‘ﬂ!l'd Internlhonnlly as the ideal
radio course.

By popular demand, the Progressive Radio “Edu-Kit" is now
available in Spanish as well as English.

it is understood and agreed that should the Progressive Radio
“Edu-Kit" be returned to Progressive “Edu-Kits’”” inc. for any
reason whatever, the purchase price will be refunded in full, with-
out quibble or question, and without delay.

The high recognition which Progressive ‘“Edu-Kits'” Inc. has

earned ﬂlrough Iu many years of service to the public is due to
its upon tho maintenance of perfect engi-
t

neering, the dards, and 100% adher-
ence to its Unconditional Money-nack Guarantee. As a resuit, we
do not have a single dissatisfiad customer throughout the entire

PLIERS-CUTTERS

ALIGNMENT TOOL

WRENCH SET

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT

TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIOE o QUIZZES

TELEVISION BOOX  RADID
TROUBLE-SHOOTING BOOK
MEMBERSHIP {N RADIO-TY CLUB:
CONSULTATION SERVICE o FCC
AMATEUR LICENSE TRAINING

world.

PRINTED CIRCUITRY

You Will Gind That The Progressive
~ Radio “Edue-Kit” Ja Perfect

FOR anyone who wishes to learn more about radio construction, theory and servicing.
FOR anyone who is looking for an Fememssmsmsss-ssssessssssssssssssesssssessy

.
.
.

interesting hobby. B Piears mUsH my Progressive Radio KGUIIL. to e onUS RESISTOR and Cow- B

* * * FOR anyone who would like to learn : DENSER KITS WORTH $7.00. 8
radio but does not have time to at- 4 MODEL desired - —o--—--—-- o Pricesoooooooos .

tend regular school hours. ] o, S o T o e e IS H

* ¢ ¢ FOR anyone who wants to start : O Send me FREE additional information describing *’Edu-Kits.” [ ]
studying for a high-paying radio job. B  Name —oooo oo oo oo ’

* * « FOR anyone who wishes to start in B Address oo H

. Television. = __________________________________________________________________ :
wonTH 7 a PROGRESSIVE "EDU-KITS™ INC. :
s -00 1 1186 Broadway, Dept. 545AE, Hewlett, N. Y. 1

January, 1963 9
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Send for NEW
FREE CATALOG #962
with oscillator
circuits

Citizen Band Class "D" Crystals

CITIZEN BAND CLASS “D” CRYSTALS
3rd overtone — .005% tolerance — to
meet all FCC requirements. Hermetically
sealed HC6/U holders. 15" pin spacing.
.QSO) pins. (Add 15c per crystal for .093
pins}).

$235

All 23 channels in stock: 26.965, 26.975, 26.985, 27.005
g;?}g :;;?gg 37.032, 27.023 27.065, 27.075, 27.085, 27105,
115, 27.125, 27.135, 27.155, 27.165, 27.175, 37, !
27.215, 27.225, 27.255. RSy 2 b,
Matched crystal sets for ALL
make and model numbers) -

CRYSTALS IN HC6/U HOLDERS

CB units (Specify equipment
o -$5.90 per set

SEALED 486 pin spacing — .050 diameter — .005%
OVERTONE tolerance
15 to 30 MC -.-$3.85 ea.
30 to 45 MC $4.10 ea.
45 to 60 MC - $4.50 ea.
FUNDAMENTAL From 1400 KC to 2000 KC
FREQ. SEALED 005% tolerance _ $5.00 ea.

From 2000 KC to 10,000 KC, any
frequency, .005% tolerance $3.50 ea.

Specify frequency. .05 pins spaced 15" (Add
15¢ for .093 pins). ..$2.95 ea.

QUARTZ CRYSTALS
FOR EVERY SERVICE

All erystals made from Grade “A”
imported quartz—ground and etched to
exact frequencies. Unconditionally
guaranteed! Supplied in:

FT-243 holders MC-7 holders
Pin spacing %" Pin spacing 3~
Pin diameter .093 Pin diameter .125

CRIA/AR holders FT-171 holders
1 \ Pin spacing %" Pin spacing 3"
Pin diameter .125 Banana pins

RADIO
CONTROL

L ,
MADE TO ORDER CRYSTALS . . .

Specify holder wanted

1001 KC to 1600 KC: .006% tolerance $4.50 ea.
1601 KC to 2500 KC: .005% tolerance .$2.75 ea.
2501 KC to 9000 KC: .005% tolerance $2.50 ea.
9001 KC to 11,000 KC: .005% tolerance _$3.00 ea.

Amateur, Novice, Technician Band Crystals
01% Tolerance . . . $1.50 ea. — B0 meters (3701-3749 KC)
40 meters (7152-7198 KC), 15 meters (7034-7082 KC), 6 meters
(8335-8650 KC) within 1 KC
FT-241 Lattice Crystals in all frequencies from 370 KC to
540 KC (oll except 455 KC and 500 KC) .....50¢ ea.
Pin spacing %" Pin diameter .093
Matched pairs _ 15 cycles $2.50 per pair
200 KC Crystals, $2.00 ea.; 456 KC Crystals, $1.25 ea.; 500 KC
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in
HC6/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-171 Crystals 25c ea.; Cerami¢ Socket for HC6/U Crystals
20c ea.

ENGINEERING SAMPLES and small quantities for prototypes
now made at either Chicago or Fort Myers plants with 24 hour
service. IN CHICAGO, PHONE GLadstone 3-3555

IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals,
order direct and send us his name.

TERMS: All items subject to prior sale and change of price
without notice. All crystal orders must be accompanied by check,
money order or cash with payment in full.

RUSH YOUR ORDER NOW TO

¥ TEXAS cRYsTALSY

Div. of Whitehall Electronics Corp., Dept. E-13
1000 Crystal Drive, Fort Myers, Florida Phone WE 6-2100

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA

COST ATTACH THIS ADVT. TO YOUR ORDER!

10

Pamphlets, booklets, flyers,
application notes and bulletins
available free or at low cost.

Design Considerations in Selecting
Photoconductive Cells is a 28-page
booklet devoted to photocell principles,
design possibilities and test equipment.
Fifteen sample schematics are included.
It’s available free from GE's Technical
Information Service, Receiving Tube
Dept., Owensboro, Ky.

National Transistor’s engineering bul-
letin E-504 explains the problems of ac-
curate and repeatable measurements of
silicon and igermanium diodes. Title:
Measuring Forward Conductance and
Reverse Leakage of Silicon and Ger-
manium Diodes. Free from the company
at 500 Broadway, Lawrence, Mass.

A description of how traveling wave
tubes are made can let you in on what
TWT’s really are and what they can do.
A brochure on the manufacture of these
highly specialized devices is available
free from Sylvania, 1100 Main St., Buf-
falo, N. Y.

Another free offering from Sylvania
(see above) is a catalog of classroom
and Educational Aids, listing inexpen-
sive wall charts and publications that
depict construction and operation of
electron tubes. Tubes included are cath-
ode ray, receiving and industrial types.

Everything from an Ohm’s Law slide
rule to nutrition computers shows up in
Dyna Slide’s free catalog of calculating
aids. To obtain a copy write to Dyna at
600 S. Michigan Ave., Chicago 3, Ill.

1963 catalogs are free for the asking
from Allied Radio, 100 N. Western Ave.,
Chicago, Ill.; Heath Co., Benton Harbor,
Mich.; Lafayette Radio, 111 Jericho
Tpke., Syosset, N. Y. and Radio Shack,
730 Commonwealth Ave., Boston, Mass.

A wall chart of radio transistor re-
placements is available free from GE,
3800 N. Milwaukee, Chicago, Ill.-§-

Electronics Illustrated
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You Have Aptitude for Electronics
... Why Not Make It Your Career?

Get the Training You Need at COYNE

then Step into High

the Branch of Electronics You Like Best!

No matter what branch of electronics you
prefer, you’ll have no trouble landing just
the job you want-—provided you get the
right kind of training.

Without this training you’ll not get far.
With it most of our graduates start right
out with a beginner’s salary of $100 a week
or more. Once you’ve started, you can
move ahead fast to more important jobs
that pay as much as $14,000 a year.

AIRLINES NEED MEN

ays this kind of money to begin-
ou’d be surFriaed at how many fine
openmfs thereare for Coyne trained men—
in small towns and big cities everywhere
all year 'round. For example, the airlines
are _always on the lookout for men who can
fill jobs as radio mechanics, aircraft elec-
tricians and electronic systems techni-
cians, to mention only a few. From a good
starting salary, a trained man can quickly
boost his income to $8,000 a year. And
that is by no means the limit.

—== 1

Who
ners?

THE MISSILE INDUSTRY

Another field where employers are clam-
oring for trained men is the missile indus-
try—an industry growing so fast as to be
almost unbelievable. Here there is a con-
stantly increasing need for trained men.
Everyday these companies are hiring elec-
tronic technicians, laboratory technicians,
electronic assembly inspectors and field
service engineers. A field service engineer
with minimum experience can easily de-
mand and get $8,000 a year —plus extra
compensation in the form of living ex-
penses and incentive pay.

COMPUTERS—Data Processing

A tremendous field, Men with basic elec-
tronic training are welcomed by manufac-
turers to receive further training—while on
salary in —the operation and maintenance
of their specialized equipment. s(a)iaportu-
nities unlimited. No ceiling on salaries.

TV and RADIO Manufacturers

Perhaps the biggest opportunities of all
are to be found with the large electronic
manufacturers. With these giants, job op-
portunities are practically without limit.

January, 1963

Salary Position in

And the same thing can be said of salaries.
These radio and TV manufacturers are ex-
panding into new fields and are growin,
at an unheard of rate. Any man with abil-
ity and ambition can grow with them, earn
promotion after promotion. With these
Eromotions come frequent pay raises as

e continues to step from one important
job to one still more important.

OR, YOUR OWN BUSINESS
Hundreds of graduates have gone to work
for former graduates, servicing TVs and
Radios, Air Conditioners, Refrigerators,
other household appliances—then, after
learning business methods have branched
out and started their own shops. Others
have started their own shops immediately
upon graduating. Profits as independent
business men, after taxes and other busi-
ness expenses, are as high as $10,000 to
$20,000 a year,

These are not dreams. They are realities.
Butdon't try to break into Electronics “on
youroym." You cansave years of struggle
and disappointment by first getting the
necessary training at the great shop-labo-
ratories of the Coyne School in Chicago.

City

You are to semn
postage prepaid and it is understood that no sales-
man will call at my home.

electronics.

CHICAGO —THE NATION’S
ELECTRONICS CENTER

Don’t get the idea that coming to Chi-
cago to learn with Coyne is a costly or
complicated undertaking. Nothing could
be further from the truth. With modern
transportation, Chicago is ‘*close by’ no
matter where vou live. High living costs?
Notatall. We find a place for you tolive
—a place where, in many cases, your
room and board cost no more than you
would pay at home. And don’t forget
that you have every opportunitytoearn
money while you learn. Our employ-
ment department helps you get a part

time job if you need extra money.
And think of the training you will get!
Coyne is the oldest, largest and most
completely equipped Resident School
of its kind. And it is right in the heart
of America’s electronics center! Best of
all, you canstart your training with only
a smalldown payment. Then take care

of the balance after you graduate!
You've {ust read a

FREE BOOK 5:<ciiine ofwhat

Coyne offers to men who want to get
into electronics. You'll find the com-
plete, fascinating story in our big 48-
page book “Your Opportunities in
Electronics,”” we’ll be glad to send you
free. Read this Book before you make
up your mind what you want to do.
We’ll mail the book to you free and
postage prepaid. You will not be under
the slightest obligation, No saleaman
will call at your home. Mail the coupon
now, or send your name on a postcard.
When you see this wonderful book. you
will be glad you sent for your free copy.

Coyne Electrical School

Chartered as an Educational Institution not for Profit
Dept. 13-A  Chicago7, lllinois

‘4 ouT AND MAIL NOW! =~ ===}

COYNE ELECTRICAL SCHOOL, Dept. 13-A |
1501 W. Congress Parkway, Chicago 7, lll.

Send me your big 48 page Book *‘ Your Opportu- I

nities in Electronics’’ and complete information

about getting training for a high paying position in '
)

everything free and

RR No. or 7 |
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...electronics in the news

Lasers, Lasers, Lasers . . . When someone gets
around to writing a history of the electronic de-
velopments in this decade, the laser is certain to be
one of the first devices discussed. The laser (an
acronym for Light Amplification by Stimulated
Emission of Radiation) up to now has been little
more than a laboratory gadget, but in the near
future we will begin to see practical applications.
The device enables scientists to perform totally
new experiments and also helps them do old tasks
better. The photo at left demonstrates the fact
that the laser is moving out of the lab and into
the field. It shows the first visible-light unit put
on the market, offered by the Perkin-Elmer Corp., Norwalk, Conn. Designated
the Model 110, the laser resembles a slide projector. It employs a helium-neon
gas tube, emitting a bright red beam of coherent (in phase) and visible light at
a wavelength of 6,328 angstroms. P-E expects the 110 to be snapped up by firms
doing work in optical communications, physiological and biological research, and
ranging and tracking. The price is $7,900, which
seems to put it out of the hobbyist’s reach—at least
for the time being.

The chap in the photo at right is holding in his
right hand the newest gadget in the laser field—
an optical trigger—and in his left hand a regular
ruby laser. The trigger, developed by Raytheon,
is a glass cube fitted with a glass disc and posi-
tioned at the output end of a laser. When the disc
is against the cube the latter is not reflective,
blocking escape of energy from the laser’s atoms,
which have been pumped to a highly excited
state. Then the disc is moved enough to break the
optical interface and the cube becomes reflective.
The dammed-up energy crashes out in one giant
pulse that lasts about one ten-millionth of a second and has a million-watt punch.
Raytheon developed the trigger for use in an optical radar system, which
would be several thousand times more accurate than microwave radar. Sperry
Gyroscope has developed a s ightly different optical radar system—a laser doppler
radar. This apparatus would measure the motion of any target by detecting the
apparent frequency shift observable when trans-
mitter and target are in motion relative to each
other. Sperry believes its unit could measure
speeds all the way from five miles a second to one-
thousandth of an inch per second. Spaceships
on interplanetary journeys are seen as the cus-
tomers.

More down-to-earth is a use for the laser thought
up by Hughes Aircraft, which developed the first
working laser. Hughes is experimenting in the
use of the laser’s high-energy beams to weld, cut
and melt metals to close tolerances. At left is a
photomicrograph showing a hole burned in a block
of steel by a laser burst. Magnification is 100. In
another experiment, RCA engineers used a ruby
laser to burn a whole through a sapphire crystal,

Electronics Illustrated
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GET YOUR First

F.C.C. LICENSE

Class Commercial

IN 12 WEEKS!

Is the course proven?

A high percentage of our fulltime resident students
get their !st class licenses within 12 weeks from the
time they start the course. Intensive FCC license
training is our specialty — not just a sideline.

Is the course complete?

The Grantham course covers all the required subject
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license, it does
this by TEACHING you eclectronics.

Is the course “padded”?

The streamlined Grantham course is designed spe-
cifically to prepare you to pass certain FCC exam-
inations. All of the instruction is presented with the
FCC examinations in mind. If your main objective
is an FCC license and a thorough understanding of
basic electronics, you want a course that is right to
the point - not a course which is “padded” to extend
the length of time you're in school. The study of
higher mathematics or receiver repair ‘work is fine if
your plans for the future include them, but they are
not necessary to obtain an FCC license.

Is it a ““coaching service”’?

Some schools and individuals offer a *‘coaching
service” in FCC license preparation. The weakness
of the “‘coaching service™ method is that it presumes
the student already has a knowledge of technical
radio. On the other hand, the Grantham course
“begins at the beginning” and progresses in logical
order from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making the subject easy to understand. With each
lesson, you receive an FCC type test so you can dis-
cover daily just which points you do not understand
and clear them up as you go along.

1505 M. western Ave.
Las Angeles 27, Calif.

(Phone: HO 7-7727)

408 Marisn Street
Seattie 4, Wash.

(Phone: MA 2-7227)

3123 il
Kansas City 9, Ms.
(Phone: JE 1-6320)

MAIL COUPON NOW —NO SALESMAN WILL CALL=3> JRRsiiatatis

January, 1963

wWashingten 6,
(Phone: ST 3-3614)

FIRST CLASS F.C.C. LICENSE IN 12 WEEKS

Grantham resident schools are located in four major cities — classes in
F.C.C. license preparation are offered at all focations. New day classes begin
every three months, and new evening classes begin four times a year.

Is the school accredited?

Accreditation by the National Home Study Council
is your assurance of quality and high standards.
Grantham is accredited.

Is it a “memory course’’?

No doubt you've heard rumors about “memory
courses” and “cram courses” offering “all the exact
FCC questions.” Ask anyone who has an FCC license
if the necessary material can be memorized. Even if
you had the cxact exam questions and answers, it
‘would be much more difficult to memorize this
“meaningless” material than to learn to understand
the subject. Choose the school that teaches you to
thoroughly understand — choose Grantham School of
Electronics.

THE GRANTHAM FCC License Course in Com-
munications Electronics is available by COR-
RESPONDENCE or in RESIDENT classes.

For further details concerning F.C.C. licenses and our training, send for our FREE booklet

Grantham Schools

Accredited by the Notional Home Study Council

{Mail in envelope or paste on postal card)

To: GRANTHAM SCHOOL OF ELECTRONICS

NATIONAL HEADQUARTERS OFFICE
1505 N. Western Ave., Hollywood 27, Calif.
Gentlemen:
Please tend me your free bookiet telling how | can get my com-
mercial F.C.C. license quickly. | understond there is no obligation
and no satesman will call.

Name Age

Address.

City State

[ Home Study, [J Resident Classes  38-A
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GIANT NEW 1963

CATALOG

'Er
3 14 2
— —n |__]~ -—JI

RSTEIN-APPLEBEE (CO. |

SEnp V2 . El, 1012 McGee $t., Kansas City 6, Mo.'
L@ (1 Rush me FREE 1963 B-A Catalog. |
TODaAY

Name . |

' Address .. T "

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. Emplogers
like Tri-State graduates. Major corporations visif us
reg'ularly 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. We]]-e%ui{Jped labs.
New dorms. Founded 1884. Low costs. Enter March,
June, September, January. Write J. A. McCarthy for
Catalog and “Your Career in Engineering and
Commerce” Book.

TRI-STATE COLLEGE

4813 College Avenue +  Angola, Indiana

-
2
i

i)

...electronics in the news

‘Tenna Trailer . . . Neatly packed to-

gether on the trailer in our photo are
all the sections for a 30-foot parabolic

- dish antenna which IT&T is shipping to

Rio de Janeiro, Brazil. Along with it
will go a van and two other trailers,
representing a mobile satellite commun-
ications station. The NASA’s experi-
mental communications satellite Relay
will link the station at Rio with one
at Nutley, N. J., in the first North
America-South America sky-high com-
munications project. The facilities,
spanning 4,820 miles, will have tele-
phone, teleprinter and data transmis-
sion capabilities. Later modifications
may make television relay possible.
When hooked up with Telstar, the two
systems would give the Americas and
Europe a live TV link.

Sun Shets . . . Australia is building a
giant radio heliograph to photograph the
sun in a study of solar storms. It will

consist of 100 parabolic antennas, each
42 feet across, arranged in a circle two

miles wide (see our drawing). The
Ford Foundation is helping finance the
project.

Electronics Illustrated
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What Job Do You Want

In Electronics?
Whatever it is, Cleveland Institute can help you get it!

Yes, whatever your goal is in Electronics, there’s a
Cleveland Institute program to help you reach it
quickly and economically. Here’s how: Each CIE
program concentrates on electronics theory as ap-
plied to the solution of practical, everyday problems.
Result . . . as a Cleveland Institute student you will
not only learn electronics but develop the ability to

use it! This ability makes you eligible for any of
the thousands of challenging, high-paying jobs in
Electronics. Before you turn this page, select a pro-
gram to suit your career objective. Then, mark
your selection on the coupon below and mail it to
us today. We will send you the complete details. ..
without obligation . . . if you will act NOW!

Electronics Technology

A comprehensive program
covering Automation, Com-
munications. Computers,
| Industrial Controls, Tefevi-
sion, Transistors, and prep-
aration for a 1st Class FCC
License.

This exciting program in-
cludes many important
subjects as Computers,
Electronic Heating and
Welding, Industrial Con-
trols, Servomechanisms,
and Solid State Devices.

Here's an exceflent studio
engineering program which
will get you a 1st Class FCC
License and teach you all
about Program Tramsmis-
sion and Broadcast Trans-
mitters.

- ST Y
of Electronics e
3
1776 E. 17th St., Dept. E1-43 °a( é

Cleveland 14, Ohio

January, 1963

First Class FCC License

If you want a 1st Class FCC
ticket quickly, this stream-
lined program will do the
trick and enable you to
maintain and service all
types of transmitting
equipment.

Mobile Radio, Microwave,
and 2nd Class FCC prepa-
ration are just a few of the
topics covered in this “com-
pact" program . . . Carrier
Telephony too, if you so
desire.

Cleveland Institute of Electronics
1776 E. 17th St., Dept. EI-43
Cleveland 14, Ohio

Ploase send FREE Career Informa-
tion prepared to help me get abead in
Ek - ithout further obligati

How to Succeed

in Electronics

CHECK AREA OF MOST
INTEREST —
D Electronics Technalogy
[0 Industrial Electronics

|
|
|
|
|
|
{
|
|
I [J First-Class FCC License
|

: [ Broadcast Enginoeri
!

|

|

|

|

|

|

|

|

|

[0 Electronic Communications

Your prasent pati
Name ___Age.
{please print)
Address___
City. Zone____Stafe.
£1-43

|
|
|
|
|
|
|
1
|
|
|
|
other |
|
|
|
|
1
1
|
|
|
|
4
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'THE FAMOUS *10 BEST-SELLER |
COMPLETE AND UNABRIDGED

G NOW ONLY *1.65

g INTHIS
EXCLUSIVE CREST

EDITION

OF THE
THIRD
ey,
°522 gy SALE WHEREVER
PAPERBACK BOOKS ARE SOLD m

CUTHOLES / ©

A wia,,

O o Matt Gorrriquny [
by WiLLIAM SHIRER

’ e iy - Y |
GREENLEE CHASSIS PUNCHES

Make accurate, finished holes in 14 minutes
or less in metal, hard rubber and plastics. No
tedious sawing or filing — a few turns of the
wrench does the job. All standard sizes . . .
round, square, key, or ‘D" shapes for sockets,
switches, meters, etc. At your electronic parts

NOW...BUILD YOUR OWN

TOP QUALITY TV SET

Save money as you enjoy constructing your own fine table-model
TV set. Anyone can build it—no technical knowledge or skill
needed. The “Cystom 70" is Performance Guaranteed by NRI—
the top name in Electronics training for nearly 50 years. Picture
tube has 206 sq. in. of viewing area. All-American parts. Quality
“slim-line” cabinet. Everything included at one low price. Pack-
age payment plan. Tear out this ad, write your name and address
in margin and mail to CONAR INSTRUMENTS, 3939 Wisconsin
Ave., Washington 16, D.C. Conar will rush pictures and facts.

= i -C@NAR INStruments _Aosmonamionst mavio stirve

dealer. Literature on request.
_ A
GREENLEE TOOL CO. Gnsﬂu's

2028 Columbia Ave., Rockford, lllinols
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...electronics in the news

Millimeter Magic . . . The Hughes Air-
craft people have designed a new tube
which they claim will make it possible

to cut through the ionization blackouts
experienced by astronauts during re-
entry. The radio blackout caused more
than a few problems when Astronaut
Carpenter came down from orbit. The
Hughes solution is a high-power travel-
ing-wave tube (arrow points to the tube
inside a large horseshoe magnet) which
operates in the millimeter wavelengths.
Millimeter waves, which fall between
microwaves and light waves and run
from about 30,000 to 300,000 mc, go right
through an ion shield, such as that sur-
rounding a returning space capsule.
Radio waves, on the other hand, are
stopped cold.

Electronics Illustrated
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Now'

PIx] pﬂ
you ean ﬂ"o’d

e

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BETTER.. Trammdg (haS( ll‘s pIrO\ ed anddus(cd .
in Resident Schoo! shops an ; —
laboratories. by a School that is T P'epﬂre
the OLDEST and LARGEST of F :
for your

its kind in the world. [~ = :
Television-Rudio-Electronics. ) — Foc.c. llci"si

MORE COMPLETE... You learn ALL PHASES of
LOWER COST... Other schools make several courses

out of the material in our ONE

MASTER COURSE . . . and you

pay more for less (mmmpbm:n f Be presared for secure future in
you get in ouwr course 3 ONE oo™ iy INDUSTRIAL ELECTRONICS
]
LOW TUITION! COMPUTERS
GUIDED MISSILE SYSTEMS
ELECTRONIC CONTROLS

S ) . - orgointe. ..
g . - Ci COIOR TV REFAIR
T & % B HI-Ft AND SOJND SYSTEMS
BRCADCASTING STUDIOS
INSTALLATION

THESE TWO FREE|
BOOKS TELL HOW|

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!
You are needed in the Television, Radio, and Electronics indus'ry'

Trained technicians are in growing demand at excellent pay—in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and

Commumcahons Avutomation, Radar, Government Missile Projects. SEND FOR FREE FULLY-
ILLUSTRATED BOOK AND
NATIONAL SCHOOLS SHOP.METHOD
HOME TRAINING, with newly added yoU GE’ ACTUAL LESSON TODAY.
lessons and equipment, trains you in ¢ 19 Big Kits—YOURS TO KEEP! Your own copy of *‘Your
your spare time at home, for these un- ® Friendly. |nstruction and Guidance Future In Electronics-Tele-
limited opportunities, |nC|Ud|ng many ® Job Placement Service o dig* will b iled
technical jobs leading to supervisory ® Unlimited Consultation vision-Radie” will be maile
positions. o Diploma—Recognized by Industry to you at once. No sa esman
o EVERYTHING YOU NEED FOR will call; there is no ebliga-

YOU LEARN BY BUILDING EQUIPMENT SUCCESS! q

WITH KITS AND_PARTS WE SEND YOU. :'°:- l?“' °“:.|?°[d "'°';9 "°',i
our ationa chools course includes @ ines, <ill in and mai
1thJrSLégh GPra(:ﬁcal éraining—YOlU LEARN 'MPORTANT 'odcyl

B ING! We send you complete stand-

ard equipment of professional quality for SEE OTHER SIDE NO POSTAGE NECESSARY.
building varicus experimental and test
units. You advance step by step perform
more than 100 experiments, and == == == == == r— == === —— am e_———m —
you build & complete TV set
from the ground up that is your5|
to keepl A big, new TV picture
tube is included at no extraf

charge.
EARN AS YOU LEARN. We'll Yes, | wont to moke more money in Electronics- !
'S show you how. Many students TV-Rodio. Send me your® FREE Fully-llustrated ']

pay for their course—and more,
while studying.
GET THE BENEFIT OF OUR
OVER 55 YEARS EXPERIENCE

ATEL

Opportunity Book and Actual Lesson today.

RUSH TODAY—NO POSTAGE NECESSARY

RLECTRONCS TEL VISION RADIO I

APPROVED FOR
GI TRAINING ;Y

PRy, 3 Nome S — _ Age
P K Address e g
ACCREDITED
MEMBER
City Yone State

[] Check here if interested only in Resident Training at los Angeles. RaY-127
Veterans: Give date of discharge

NATIONAL
World-Wide T
Write to Dept. RaY-1"2

4000 So. Figueroa Street

Los Angeles 37, California

NO SALESMAN WILL CALL; NO OBLIGATION ON YOUR PART

——— i — —
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SUCCESS IS THEIRS;
IT CAN BE YOURS T0O!

| cannot praise

N.T.S. enough.

I've just gradu-

‘ ated and al-

= ready | have
P started repair-

ing radios and servicing TV's
... At 53, I'm starting a new
life ond my diploma from

' Be a MASTER TECHNICIAN in

Only N.T.S. offers you ALL 8 PHASES in
ONE MASTER COURSE

As field direc-

tor of Berean -
Mission Inc., |

have complete '
charge of our o
radio work. .
With the expert advice and
training | am receiving from
you | can do my own repairs
on our recorders and P.A.
systems, besides keeping our
radios going. My Iraining
from N.T.S. helps keep us on
the air. | feel privileged to
be a member of such a fine

PHASE 1
TELEVISTON

technicians.
and repajr of
big opportup

sl)g(r.:LUDING CoLor 1y
] % of homes hare at
feast one set. Color Ty
Is becoming More
Popular daitly. Ty
&row jp Number, p
Maint
fer

top
Satio,
eed " FCCL:

National Technical Schools is AL
. o ML nitire field
my proudest possession. institution. "
William E. Eckenrod Rev. Enoch P. Sanford PHASE
'NDUSYRML

glEchoNlcs
Thanks to | have a TV. OMputers, pat,.
N.T.S. | have a Radio shop in t
business of my Yorkville, Illi L
ownrightin nois, about Ap\l
my home. | miles from my |} ‘x
~ %  have paid for home, and it v
all my equipment with money has been going real good.
earned servicing TV sets. Yes, | started part-time but | got
N.T.S. gave me my start in so much work that | am

television, Louis A. Tubat doing it full-time. Thanks to
National Technical Schools.

Alvin Spera

{

Electronics p)
vital role eh7a

PHASE 4
SOUND SYSTEMS

tereo, as wejj as
Make this 5 highly

specializeq and
IMportang field,

FIRST CLASS
Permit No. 3087
Los Angeles, Calif.

SINESS REPLY MAIL

ND POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

— POSTAGE WIL BE PAID BY —
NATIONAL G SCHOOLS

WORLD-WIDE TRAINING SINCE 1905
4000 So. Figueroa Street
Los Angeles 37, California
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rocessing machj

lectronic Conno,lrs.fs'
Guided Missije Systems
are new fiejds where

EW Dopularity of Hi.Fi.

mdustrigl sound systems
and business intercoms

ALL 8 PHASES 1y ONE MASTER COURSE

:éMSE 5

C LICENS,

PREPARAHO%‘

FCC License hoiders

havg 3 wide range of

iobs open fo them.

License now

requirement {o, most
OMMunication 10bs.

PHASE ¢

RADAR anp
MICROWAVES

These are the
COMmunicatj

of the 'umm‘orans”zg::ms
used in tracking anﬁ)
confach'ng sateflites,

PHASE 7
AUTOMATIQN
& COMPUYERS
Automation and
Computer electronics
: tools of
industry and comms,
Skilled Technicigne "
Il:’l thes: fields are
great dem,
top o and at

PHASE g
BROADCASTING ¢

COMMUNICAHONS
ir?d::;f entertainment

fy. o1 in
communicalions"‘oar:gmcef
proadcasling have great
!inportance, Installation:
and Maintenance of
equipment requires
trained technician
know-how,

RESIDENT TRAINING
AT LOS ANGELES
1t you wish to take yoar train-
Ing in our famous Resident
School in Los Angeles—the
oldest and largest schoo! of its
hind in the wosld—chech
speciel box In coupon.

" et smemems s amames em—n

Approved lor GI Pesining

NATIONAL G5 SCHOOLS

WORLO-WIDE TRAINING SIRCE 1905

Address correspondence to Dept R4Y-j22

4000 So. Figueroa Street

Los Angeles 37, California
National Technical Schools also of-
fors Complete Home Study Train-
ing Programs in Aute Mechenics
& Diesel, Air Cond ng, Re-
frigeration-Electrical Appliances,
and Home Appliances Repair. For
Information and FREE BOOK write
the School, Dept. RDC, stating
course desired.
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The Flectronic Catalog of the Year
BY POPULAR DEMAND!

ok e R e /__ 4
over 1,000,000 = ’.’( /:'],9"'(;3 YOU CAN
new friends— i 55"

. STILL GET

amateurs, pros,

hi-fi devotees,
hams—

have already
sent for it!

EASY
TIME
PAYMENT
TERMS
take up to
2 years
to pay

284 PAGES
OVER 10,000 1TEMS

GREAT NEW 1363

Electronic
CATALOG

L TR W SE,, W iy =S i e

-
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—
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VPSS T RAO/CO SHACH =

y
MAIL CARD TODAY

Yes, over 1,000,000 brand new friends have been added to the
_ millions who shop regularly from Radio Shack'’s big catalog but we

Partial list of products in our New 1963 Cotalog

i want everyone interested in electronics to have this great money
e Amateur Radio : :u:!lc Address |  saving shopping guide so we've printed 500,000 more for you and
: :‘:""Z"‘i';:‘ . R:‘i':;z“ your friends. Mail the card opposite today and get your share of the
o e .'Tupe Recorders| PEWEr and better things in electronics in this fine new book.
O (erpeaiens o Test Equipment]  Whether you are a music devotee, a radio ham, a professional
e Controls e Tools 9 B . . g
o Hi Fi T e fEers operator, or |ust interested in the great world of communications
O e aen N e o i as a hobby, .y'ou’ll i?e excited and delighted with the vast assort-
o Needles e Tubes ment of precision-built, high-quality, guaranteed products in Radio
e Phonogrophs * Wire Shack’s famous catalog. And you'll save too as you never saved be-
fore. Qur easy credit terms make it convenient and simple to buy what

-you want when you want it and pay later. Mail the card opposite now!

RADIO SHACK CORPORATION *5oston 7, wass."

January, 1963 21
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PLUG-IN TYPE PORTABLE

INVERTERS®

A. C. Household Electricity Anywhers
... in your car, boat or plane.

e

MODELS 5

6-RMF (6 volts) solto 80 watts. Operatos Standard A.C.
$3 ®Record Players

12T-RME (12 volts) 90 to 125 ®Dictating Machines

watts. Shipping weight 12 lbs, :E::tl:iz%cv':::ors

PRICE. .. .$33.00
®Additional Models Avaflable

Alrghane Styls Overhaad Meunting endor Cab Roe!
TRUCK - BOAT- AUTO

& MARADIO s

Volume, and Sensit

@Heating Pads, etc.

ant .
type bracket lets you tilt radio to angle,
gztn-sennluve radio has 6§ mbe-‘?gdmble-purpose). over-sfze Alnleo
5 PM speaker for full, rich tone. Big, casy-to-resd tliuminated dial,
Fingertip tuning control. Volume and toae controls. 33-1n. stainless steel
anlenna. Neutral gray-fan enameled metal cabioet, 7 x 614 x 4 in.
high over-ail, Shipping weight 1045 1bs.
Model TR-1279-—12A for 12V  Dealer Net Price...... $41.96
Model TR-1279— 6A for 6V Dealer Net Price. .. ... $41.96

JATR ELECTRONICS,

Formerly American Television & Rodio Co

Quolity Produxss Since 193]
ST. PAUL 1, MINNESOTA~U.S.A

GET YOUR FIRST CLASS

F.C.C. LICENSE
IN EIGHT WEEKS!

Need your 1st class commercial license
fast? The proven Grantham F. C. C.
license course is now being offered in a
special, accelerated eight (8) week cou rse,
intact—nothing is deleted. This inten-
sive course has been highly successful,
and is especially suited for those who
have been employed in the electronics or
broadcast industries. However, experi-
ence in electronics or broadcasting is not
necessary; if you are willing to apply your-
self, have above average intelligence and
can study at an above average rate, this
course is for you! Classes are small and
meet for eight hours a day, with maxi-
mum  personal instruction by our top-
notch teacher. At present this accelerated
course is being offered only at the Los
Angeles Division of Grantham Schools.
Write for free details today.

Grantham School Of Electronics
DEPT. A-38

1505 N. Western Avenve, Los Angeles 27, Calif.
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...electronics in the news

Moon Beam . . . National Bureau of

Standards scientists at the Central
Radio Propagation Laboratory have

been theorizing about what kind of
radio equipment man will need when
he gets to the moon. Factors considered
included the absence of ionized atmos-
pheric layers and a dry, insulating sur-
face. Their conclusion (sketched in the
drawing): use an end-fed long-wire,
lying right on the non-conducting sur-
face, for transmitting and a dipole for
receiving. They figure a 16-watt signal
at 100 kc will reach 62 miles.

Tiny Tube . . . A Geiger counter tube
so small you could lose a dozen of them
in your pocket has been developed by

the EON Corp. for tumor study at
Columbia-Presbyterian Medical Center.
The beta-counting tube is a quarter-
inch long and .04-inch in diameter. It
is inserted directly into body tissues
for study of radioactive isotope up-

take by tumors. The tube is shown
(arrow) being inserted into a hypo-
dermic needle; lead is at left. &

Electronics Illustrated

-
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Here's why Audio Magazine says Scott®Kits are

“Simplest to build...” and have
“Engineering of the highest calibre””

The exclusive Scott full color instruction
book shows every part and every wire
natural color ang n proper position. To
mahe the instruction book even clearer,
each of the full color dlustrations shows
only a few assembly steps. Thera are no
oversized sheets to confuse you

There are certdin areas in every profes.
sional high fidelty component where wir-
ing 15 critical and ditficuit, FM front ends
and multiplex sections are an example. In
Scott Kits these sections are wired at the
factory, and thotoughly tested by Scott
experts, assunng you a completed kit
meeting stringent factory standards.

Each full color ilustration is accompanied
by its own Part Chart ... another Scott ex
clusive. The actual parts described in the
iustration are placed in the exact se.
quence In which they are used, You can't
possibly make a fistake.

i
Tuners are aligned with the umque Scoft
€2-A Line method using the meter or the
tunenitsel!. This assures perfect alignment
without expegnsive signal generators. Am.
plifier kits require no laboratory strw
ments for perfect balancing.

When you finish your kit you'il be delighted by its handsome good looks. And when you turn

your Scott Kit system on you'il know for yourselt why the expert editors of leading high fidelity
magazines like Audio say . . . “only the most sophisticated engineering thinking could design
a kit as simple and foolproof as this .. . *

January, 1963

Much of the unintessting mechamical as
sembly 1s compieted when you osen your
Scatt Kit-Pak. Al the terminal stips and
tube sockets are already permanently
nvated to the chasos. To insure accuracy
ail wires are pre-cut and pre-stroped to
preper length,

The new Scott Warrantee Pertormance Plan
guarantees thatl your Wit will work derfectly
wren completed |fyou have tolbwad at
regommended procedures and your ket
fas's t0 work Scott guarantees 10 Dut your
&itin working order &t the factory at muni-
mam cost.

*Amdio — February 1951, Pages 54-56

SCOTT"

K. B. Seott, inc., 11} Powdermill Roasé, Deot. 2081, Mrymard. Mam,

FREE STERED RECORD

demc ing new FM
Steren and explaining aH im-
Bl portant technical specifications.

SEND ME FREE STEREO recorc plus 20 page
1963 "Guide to Custom Stereo” new Scott kit
brechure

Name.
Address e _Emp i

City i~ _ _State

2

Incaede names and 2dcresses of any interesled Irengs.

Expurt: Mothan Expoctirg Comp., 453 Broadwry, L Y.C.
Caneca: Atlas Regw Corp.. 3, Wingold Ave., Torcnto
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BIG MONEY

IN THE Al CORNERS OF

THE WORLD!

in TELEVISON, RADID,  [omct,
ELECTRONICS, RATAR, SONAR

CHRISTY OFFERS
COMPLETE TRAININGI|

Investigate the Christy Complete Course.
Why be satisfled with less? CTS Shop
Method Home Training makes learning
easy, You learn by working with actual
equipment. You recelve Comprehensive
training from the start. Can EARN AS
YOU LEARN. You become qualified to
open your own Electronics Repalr businesa
or to gain high pay a1 a TV, Radio.
Electronics, ete. Techniclan.
19 TRAINING KITS INCLUDEDI

You recelve a Multi-Tester,

8ignal Tracer, Osclil,

ble testing . FREE BOOK
and TWO FREZE LESSONS youra for the
asking! No obligation

CHRISTY TRADES SCHOOL
Dept. T-2013, 32)4 W. Lawrence Ave.
chi as, (i,

CHRISTY TRADES SCHOOL, Dept. T-2013
l 3214 W, Lawrence Ave., Chicago 28, III.

Please send _me the 3 FREE BOOKS and Special Foem for I
PAYING LATER from EARNINGS MAOE WHILEK LEARNING,

Now Available! EASY-TO-ASSEMBLE
FAIRCHILD X

FAIRCHILD 412-1K Turntable Kit

For the astute audiophile who dreams

of owning only the finest . . . this
famous FAIRCHILD 412-1K Tum-
table Kit is exactly like the

FAIRCHILD 412, its assembled
counterpart, including locked-in
synchronous 33%; speed, 8 Ib. turn- .
table and exclusive FAIRCHILD Double-
Belt Drive. with mounting board. KIT $74.95; Atsembled $95.00

FAIRCHILD COMPANDER® Model 510K

Dynamic Realism in kit form! Ac-
claimed by audio experts, the
FAIRCHILD COMPANDER re-
stores to playback the dy-
namic realism that is neces-
sarlly controlled in recording
or broadcast. Can also be used
a5 a compressor for background music. KIT $5%.95; Assembied $75.00

FAIRCHILD 440-2K Turntable Kit

A single-belt drive, two-speed, 334 and 45 rpm turntable; char-
acteristics similar to the famous FAIRCHILD 412, Kit includes
fast speed change, the FAIRCHILD Speed Sentinel, low low rumble
and almost immeasurable wow and Autter. With mounting board.

KIT $58.00; Assembleq $63.95,

FAIRCHILD

RECORDING
EQUIP. CORP.

10-40 45th Ave., Long Island City 1, N. Y.

24

Electromic
Marketplace

. AR’s first product
outside its famous line of speakers is a
331%5-rpm turntable which, the maker

Platter Spinner . .

o &

states, meets NAB (professional) specs.
It is so stable that a hammer blow on the
top plate does not make the stylus jump
grooves. The platter weighs 3.3 lbs,, is
belt-driven by synchronous motors.
Turntable comes complete with tone
arm (less cartridge), base and dust
cover at a price bound to cause some
ripples in the audio field—$58. Acoustic
Research, Inc., Cambridge 41, Mass.

Stereo Splicer . . . New Gibson Girl

splicer is designed for 4-track stereo,
has special blade adjustments and a

visual peep-window. $11.50; Robins In-
dustries, Flushing 56, N. Y.

Electronics Illustrated
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The Same School That Originated The RTS BUSINESS PLAN;

“0\“ a speciaL GOMPACT course
pMM COVERING ALL THREE PHASES OF

2> ENEGTHRONIGS

= . BASIC o INTZRMEDIATE e 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 streamlinec course is devoted
AND INTERMEDIATE ELECTRONICS to important Electronics principlesﬂand practical F%rsojects_ Y;l%l; be
. amazed how fast you grasp Basic Electronics the way. has
w,’},f‘}‘fg&"ﬂﬂiﬁgmsm combined modern THEGRY and PRACTICE to make this the finest train-
. SOLDERING IRON ing program 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 a‘e you'll
g find this to be the ideal course for you. The novice will appreciate the
Thyratron Tubes - Semiconductors « completeness of the tra:ning. It starts with the most basic considzrations,
Electronic Symbols and Drawings - covering each important point thoroughly, yet concisely. The technician
Voltage-Regulators - Electronic- will enjoy the practical review of fundamentals and profit from the 25
Timers « Coptrol S.ystems.' X-Rays - advanced subjects cover2d.
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
Gircuitry » 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 do lars for training such as we affer when it's avail-
Radar + Magnetic Amplifiers - Analog- able for this LOW PRICE? If you can find a better training ba'gain...
léomputers . ls)tc Amnhsf;eu;s . D|g||tzl . BUY IT!

omputers - Storage Systems - APy CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS

and Qutput Devices - Servomechanisms - Some students will complete this course with “Jet-Like' speed but we

Telemetering A : S

allow up to two years if your circumstances require it. You study at your
+ 60 EXAMINATIONS own rate. You are ENCGURAGED but not pushed. YoL'll find the lessons
« UNLIMITED CONSULTATION SERVICE professionally written  LET US SEND YOU ONE OF THESE LESSONS
« KIT MANUALS ALONG WITH YOUR CAREER BOOKLET SO YOU CAN SEE FOR YOURSELF.
- DIPLOMA UPON GRADUATION NO OBLIGATION!

AND MUCH MORE... * TERMS ALSO AVAILA3LE
gt AS LITTLE AS

R1S Merbership in o .. $500 powN 3590 PER MONTH

The Association of

Home Study Sthools ‘%—‘&'l ." S i SAVE TIME — SEND

is your assurance of

Reliability, Integrity and e i %“ 3 6 $5-°° WlTH COUPON
uatity of Training. \ ® YOUR FIRST LESSONS AND
KIT WILL BE RUSHED TO YOU
THE SAME DAY THEY ARE RECEWED!

DON'T LOSE OUT — FIND OUT!
RTS ELECTRONICS DIVISION oepr. €113

§15 E. ROSECRANS AVENUL  LOS ANGELES 39, CALIFORNLA

RTS ELECTRONICS DIViSIO Rush me full information by return mail. (Please Priat)
815 €. ROSECRANS AVENUE
LOS ANGELES 59, CALIFORNIA SALESMAN

WILL
CALL!

Name Age

Address ——

Est. 1322

;.
& L

L0ib L___.——LLZ'-!""

State

City Zone

-2} /TT ENROLL ME NOW [ | SEND MORE FACTS

January, 1963 25
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Fill in coupon for a FREE One Year Subscription to
OLSON ELECTRONICS' Fantastic Bargain Packed
Catalog — Unheard of LOW, LOW, WHOLESALE
PRICES on Brand Name Speakers, Changers, Tubes,
Tools, Hi-Fi's, Stereo Amps, Tuners, and other Bargains.

NAME =
ADDRESS S

CITy. o IONE.__STATE____ —_—

If you have a friend interested in electronics send his
name and address for a FREE subscription also.

OLSON ELECTRONICS

INCORPORATED

428 S. Forge Street Akron 8, Ohio

o
Wood =

Toys, Adding Rooms,
Cabins, Storage

® Hundreds of How -To
Photos, Detailed
Drawings,

A Fawcett Publication

AT YOUR FAVORITE NEWSSTAND 75¢
2

Marketplace

Suppressed $$ . . . Costing only $99.50
(less power supply), the Meteor SB-175
ham transmitter features suppressed-

carrier double-sideband transmission
and runs 100 watts on conventional AM,
175 watts CW. Crystal control 10-
through 80-meter bands, 5x8x12 inches.
It can be used either fixed or mobile.
World Radio Labs, Council Bluffs, Iowa.

Transistors with Muscles . . . Who said
transistors are low-power devices? An
all-transistor basic stereo power ampli-

fier brought out by Lafayette develops
an even 100 watts (IHFM) per channel.
It contains 16 power transistors (two in
each output stage) plus 14 silicon
diodes. The vertical ribs on the front
(see cut) are heat sinks to help get rid
of some of those heat watts. Model LLA-
280WX. $300. Lafayette Radio Elec-
tronics, Syosset, N. Y.

Many companies are fielding new all-
transistor integrated amplifiers, among
them Knight with a 100-watter for
$189.95 and Heath with a similarly rated
kit selling for $134.95.

Electronics Illustrated
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Working Polish . . . An anti-static polish
for plastic surfaces, being marketed
by GE, does more than clean and shine.
It also neutralizes
dust-attracting static
charges in such
things as plastic-sur-
face TV face plates
and meter faces. TV
face plates often get
a coating of static-
attracted dust that
makes viewing an
eye-straining ordeal,
while a charged me-
ter case may attract
the needle enough to
give you an incorrect
reading. The makers also claim the
polish removes minor abrasions and
scratches from a television picture
screen or plastic cabinet. 75 cents for 8
oz. General Electric Co.,, Owensboro,
Ky.

‘mm.u-m-l

Party Line to Private Line . . . Ideal for
the small business that has a base con-
trol station and several mobiles, the

Heathkit Tone Squelch gives silent
stand-by CB operation and offers selec-
tive calling, using four audio tones to
call any one of four other stations work-
ing on the same channel. A monitor-all
switch position restores the rig to gen-
eral communication. The Tone Squelch
can be connected to most popular CB
transceivers. Its operational mecha-
nism is a resonant-reed relay. During
stand-by it really is silent—the speaker
is disconnected! AC kit GD-162A, $34;
DC kit GD-162D, $38. Heath Co,
Benton Harbor, Mich.

January, 1963

you're “on-the-ait”

with this powerful transistor CB 2-way radio

New Cadre‘510° 5-watt
citizens band 2-way radio

Highest Power Aliowed ¢ Excellent Selectivity
Completely Transistorized ¢ Maximum Reliability

Press the switch and you're on-the-air with the cleanest
27 Mc “talk” power possible— 5 watts. Reach vehicles
and base stations instantly, dependably . . . up to 20 miles
away. Perfect contact assured by 5 crystal-controlled
transmit/receive channels.

Release the switch and the sensitive receiver circuit — a
dual-conversion superheterodyne — captures weakest
signals and reproduces them crisply and clearly.

HIGHEST SELECTIVITY prevents adjacent channel inter-
ference; electrical interference is virtually eliminated
with an effective automatic noise limiter. Standby recep-
tion is noise-free, too, thanks to adjustable squelch.
100%, SOLID-STATE DESIGN — Here's the most reliable
maintenance-free CB transceiver. Fully transistorized —
26 transistors and diodes — it operates safely all day. No
tubes to burn out. Lowest current drain prolongs battery
life. Solid-state components absorb road shocks without
damage.

EASIEST TO INSTALL — The 3% ” height of the smallest,
full-power CB radio fits most anywhere, never steals leg
room in a vehicle. And it can be used anywhere—mobile,
fixed, field, marine craft—with its built-in dual 12VDC/
110-220VAC power supply. Add a portable pack acces-
sory (model 500-1) with rechargeable batteries for the
lightest, portable S5-watt radio.

Cadre ‘510’ complete with dynamic microphone, matched
set of crystals, universal mounting bracket, AC & DC
cords . .. $199.95

See your Cadre distributor for a demonstration, or write:

n .. R E INDUSTRIES CORP.

Commercial Products Division, Endicott, N.Y. « Area Code 607, 7483373

Canada: Tri-Tel Assoc., Ltd., 81 Sheppard Ave, West, Willowdaie, Ont,
Expert: Morhan Exporting Corp., 458 Broadway, New York 13, New York,

27
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CITIZENS BAND SALE!

DCOMMAND GOLDEN BEAM. $50 list. 3-element
CB beam, mounts vertically or horizontally, Com-
Gold treated for extra power, fights off the rusty,
salty coat of weather to deliver top performance. ;19 95
...................................... SALE .

D UTICA TRANSCEIVERS (TOWN & COUNTI;]YJ): $119.95

Model MC-27. Reg. $179.50 ... .. . . . .. S
D 9-TRANSISTOR “WALKIE TALKIES™ Reg. $50. 529 99
Deluxe units with leather case, xtl controlled
2 for $57.99

[ | COMMAND GP-1 GROUND PLANE ANTENNA ;E 99'
solid alum. radials. heavy duty. Reg. $16. SALE 2
DCOMMAND CB SILENCER KIT 15-pe. mobile
nolse suppresston kit: contalns tunezhle generator

....................... SALE

suppressor, spark plug & distributor suppressors, 54 99
gen. cond.. feed-thrus. ..................SALE ey
DCOMMAND CORSAIR ANTENNA bumper mount 58 99
+ spring + 1027 whip. Reg. $15 .......... ALE .
DCOMMAND COURIER ANTENNA center loaded S4 69
whip, fits standard mounts. s ..SALE .

D HY-GAIN COLINEAR ANTENNA {CLR) + FREE
BONUS: 100 feet of RG58u foam cosx cable free 529 95
with each antenna. ] s .ONLY 2

SALE ON ULTRA-LO-LOSS FOAM COAXIAL CABLE!!

[0 SO0 #.—RGS8u coax cable ..... ...... ..SALE $2.49
[1 100 #t.—RGS8u coax cable .. & ....SALE $3.99
0O S0 t#.—RG8u coax cable .................. SALE $4.95
[ 100 #t.—RG8u coax cable ................. SALE $8.99

Check items wanted. Return ad or order with check or
money order. Include postage, excess refunded. 50c serv-
ice charge on orders under $5.00. Beams and 102" whips l
shipped Railway Express. 50 % deposit on C.0.D.'s

O CB DEALERS: Write for Quantity Prices! |
GROVE ELECTRONIC SUPPLY COMPANY

4101 W. Bel Avenue, Chi 41, M

] Rush items checked I

I} Send FREE catalog of giant CB Values

Guide
To Good

200 COMMON AILMENTS
Description, Cause, Symptoms,
Signs, Tests, Treatment and
Prognosis for every iliness.

50 LABORATORY TESTS
How an able doctor confirms
his suspicions. When performed,
specimens, methods, results.

AT YOUR FAVORITE NEWSSTAND —95¢

To order direct send 95¢ plus 10¢ post-
age to Fawcett Publications, Greenwich,

Conn. Order MEDICAL ENCYCLOPEDIA,
Fawcett Book =525,

Marketplace

Mobile Mount . . . Your mobile CB or
ham transceiver mounts (and locks)
neatly under the dash, yet can be taken

out quickly for service or indoor use, if
you happen to be using an Irvan Rig-
Loc. Rig-Loc is a universal mounting
frame (shown on top of an Executive
CB transceiver) to which most rigs can
be secured via a key and slide lock.
Mounting requires four holes in trans-
ceiver’s top. Irvan Ferromagnetics, Van
Nuys, Calif.

Tweeter Reflections . . . An electrostatic
tweeter in a new type of housing and a
husky electrodynamic woofer are com-

bined in the JansZen A-500 speaker
system. A range of 30 to 30,000 cps is
claimed. The push-pull tweeter assem-
bly is mounted vertically in a special
reflective housing (see upper left corner
of cabinet and closeup in foreground)
that spreads the sound and eliminates
the spotlight effect often associated with
high-frequency sound radiators. $125
and up. Neshaminy Electronic Corp.,
Neshaminy, Pa.

Electronics Illustrated
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TV-RADIO Servicemen or Beginners. . ‘/

Send for foy/&&i K
7-Volume Job-Training Set \\

on 7-Day FREE TRIAL!

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

Put money-making, time-saving TV-RADIO-ELECTRONICS know-how at your
fingertips—examine Coyne’s ali-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 radio and TV sets, even color-TV,
UHF, FM and transistorized equipment. New photo-instruction shows you what
makes equipment “‘tick.”” No complicated math or theory—just practical facts
you can put to use Immediately Tight 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 include the FREE BOOK below. If You keep the set.
pay only $3 In 7 days and $3 per month until $27.25 plus Dostage is pald. 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, go act NOW!

Like Having An

Electronics

. 1—-EVERYTHING OR TV.
RADIO PRINCIPLES! 300 pages
sxplanations; hua-

You 2—EVERYTHING OR T¥.
RADIO-FM RECEIVERS; 403
pages; fully lilustrated.

voL, 3—EVERYTHING ON TV.
RADIO CIRCUITS! 336 pages;
bundreds of Hlustrations, circuit
diagrams.

YOL. 4—EVERYTHING OM SERY-
ICING INSTRUMENTS! How they
work, how to use Mhem, 368
pages; INustratec.

The First
Proctical
TV-RADIO-
ELECTRONICS

Shop
2 Library!

- 4 g

xpert Right At Your Side!
YL, 5—EVERYTHING ON TV
TROUBLESHOOTING! Cowers all
types of sets. 437 pages; Hius-
trations, diagrams.

VYOL. 6T CYCLOPEDIA! Quick
and concise answers to TY prob-
lems in alphabetical order, -
clading UNF, Celes TV wne
Truntisiors; 868 pages.

VYQL. 7—TRANSISTOR CIRCUIT
HANDBOOK! Practical Raterence
comaring Transister Applications;
wowr 200 Circuil Disgrams;

41D pages. ry

BOOKS HAVE BRIGHT, VINYL CLITH WASHABLE COVERS

FREE BOOK—FREE TRIAL COUPON!

: £ducational Book Publishing Diviston ]
“L EARNED MORE FROM THEM FREE DlAGRAM BOOK! H COYNE ELECTRICAL SCHOOL :
r 1455 W. Congress Parkway, Dept. 13-Ef, Chicago 7. VL.
THAN FROM 5 YEARS WORKY . ; & : 1 ]
dy 3 We'll send you this big baok. “150 Radio-Tele-

Learned more from your first two R vision Picture Patterne and Diagrams Esplained’ = | yes! Send me COYNE'S 7-Volume Applied Practical !
volumes than from 5 years work.” | ABSOLUTELY FREE just for esamining Cayne's | TV.RADIO-ELECTRONICS Set for 7-Days FREE TRIAL #
—Guy Bliss, New Yark 7-Volume Shop Lihrary on 7-Day FREE TRIALY .:,,7 per offer. Include 'Patterns & Diagrams’ book FREE! ¥
“Swell set for either the servica- Shows how to cut servicing time by ren'd‘:rn:“:u- \/ 1

o » t patterns, plus t ny -
man or the beginner. Every service [§ TV nd rdio sets. Yours FREE whether you 1R S P A Age.. ... !
bench should have one.’”’—Melvin keep the 7-Volume Set or not! Mail coupon
Masbruch, Jowa. ll TODAY! T e L T :
Educational Book Publishing Division B Gty ews awsise o s sl for w0y 800 38 Zone....State. . ...... (]
/«te ELECTRICAL SCHOOL } (O Check here if you want Set sent C.0.D. Coyne pays 1
% ) b . . )} poslage on C.0.D. and cash orders. 7-Day Money-Back |}
M35 W. Congress Parkway Dept. 23-€1, Chicege 7, Mhimeit o CUam@iies oo cccccovonmocecanananmaax!

sures of the electronic age. Wurlitzer

I-V.I a,rketplace has brought out an all-transistor, bat-
tery-operated job that weighs 81

Auto-Diode Tester . . . That’s the name pounds. That’s not exactly a light load to
of a new instrument for checking the lug along on a picnic, but we’ll have to
silicon diode rectifiers used with alter- admit it doesn’t measure up to a baby

grand’s gross. The legs can be removed

nators in many new cars. A direct-read-
ing meter indicates whether a suspected

Leece-Neville Co., Cleveland 3, Ohio.

. ; \ and stowed in a cover that snaps over
diode is shorted or has high leakage. $15. the 64-note keyboard when in the tot-

ing mode. Package measures 39x21x8
inches, small enough to fit in most car

Music to Swim By . . . Even the un- trunks. It will cost you around $400.
changing piano is yielding to the pres- Waurlitzer Co., DeKalb, I -§-

January, 1963


www.americanradiohistory.com

Transis-
torized
Stereo/
Mono

4-Track
Tape

Deck

RP100 == 50
Semikit (electronics kit
form) $299.95 Wired $399.95

2BW Integrated
Stereo Amplifier HF81
Wired $109.95

Kit $69.95

Stereo
Power

= Kit Wired
100W HF89: $99.50 $139.50
TOW HFB7: $74.95 $114.95
28W HF86: $43.95 § 74.95

Citizens Band Transceivers
770 Series

Kit

Metered
Variable Auto-

Transformer AC
Bench Supplies

Model 1073
(3 amps)
Kit $35.95 Wired $47.95

Model 1078 (712 amps)
Kit $42.95 Wired $54.95

Tube
Tester

=625
Kit $34.95 Wired $49.95

6- & 12v
Battery
Eliminator

& Charger

21050

Kit $29.95

Wired $38.95
Extra-filtered for
transistor equipt. <1060
Kit $38.95 Wired $47.95

BEST BUYS IN STEREO AND MONO HI-FI

New Stereo
FM Multiplex Tuner ST97
Kit $99.95*  Wired $149.95*

FM-AM Stereo Tuner ST96
Kit $89.95* wired $129.95*
*Incl. FET

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

AM Tuner HFT94 incl. FET

Kit $39.95 Wired $65.95
—
® 5
FM-Multiplex

Autodaptor MX99
Kit $39.95 Wired $64.95
Cover Optional, $2.95
(Patents Pending)

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

Peak-To-Peak
VIVM =232
& Uni-Probe®
(U.S. Pat.)
Kit $29.95
Wired $49.95

VIVM =221
Kit $25.95 wired $39.95

RF Signal

Generator
=324

Kit $26.95 “
Wired $39.95§ %

AC Voit-watt
Meter #261*
Kit $49.95

Wired $79.95

*Formerly called #260

70-Watt Integrated
Stereo Amplifier ST70
Kit $99.95 Wired $149.95

[ = = ST Sh=d)
Veoeepe
40-Watt integrated

Stereo Amplifier ST40
Kit $79.95  wired $129.95

Stereophonic
Dual Preamplifier ST84
Kit $59.95 Wired $89.95

Bookshelf Speaker System
HFS1 Kit $39.95 Wired $47.95

Walkie-Talkie
Citizens Band
;ranssscei;er #740

it $54.95,
Wired $79.95, ~
Complete with
rechargeable
battery & charger.

Over 2 MILLION
EICO instruments in
use throughout the
world. Compare, take
them home — right
“off the sheif" —
tfrom 2000
neighborhood
dealers, most of
whom offer

budget terms.

DC—5 MC
5” Scope =460
Kit $79.95

1000 NY. El-D
Ohms/ e L1C, NY. B

9 N. Bivd., % over
Volt i E‘ng,?g??ee Catalog dfsc{,‘génétereo
V-0-M =536 1 D36 top-quatity products: el ce for
Wired $16.90 | Wi-Fi Guide, fT68 o me of neares

1 .

Mu|!i~|
Signa
Traz:;‘r\ city _ lone. State..
=1
Kit $19.95 { Add
Wired $28.95 =

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M,

30

© 1963 by EICO, 3300 N. Bivd,, L.IC. 1, N. Y.
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LOOK WHAT'S
HAPPENED
T0 RADIO!

Transisiérs. cars, TV, hi-fi, stereo FM . . .

all have conspired to give radio a new image.

By C. M. Stanbury Il
EVERYTHING is subject to change, someone observed
long ago. But among our mass information and enter-
tainment media none has changed quite as much as radio.
The movies, television, national magazines—we’ve seen
them vary style and content but the original marks of the
mold that formed them still are visible. Radio, especially
commercial broadcasting, has taken on a totally new image
since the war. Whether it is an image that pleases the great-
est number of listeners is open to discussion. But at least
radio has shown itself to be adaptable; it has tried to please
its audience. And quite an audience it is.

If you are one of the many who views radio as passe, you
must admit that, to Americans, the old-fashioned must have
some special charm. For in our nation there are as many
radios as people—183.8 million at last count. In 96 out of
every 100 homes you’ll find some kind of receiving instru-
ment.

Vg, W, 1,0 In these post-war years of change we’ve seen commercial
" i TR AR : radio’s secure domain invaded by a brash upstart that
o /4 - fought tooth-and-nail for the industry’s lifeblood, the ad-
vertising dollar. Television, it appeared for a while, would
doom radio to an obscure role in our lives. It was as if the
horse and buggy had stayed on to do battle with the auto-
mobile. But TV, though it has become a giant, never was
able to deliver a coup de grace. From its beachhead in areas
where television couldn’t reach, through the support of net-
works with interests in both combatants, and by offering
features TV could not duplicate, radio made a comeback.

Today, those funny collection jars labeled Help Stamp
Out TV! are gone from the desks of radio executives. The
industry figuratively has turned its back on its adversary,
throwing its energies into creating a new life for itself. A
nation of radio listeners we once were, and we still are,
despite the burning stare of television’s astigmatic eye.
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The radio we know now is nothing like what once entertained, informed and
even enlightened us. The old days are far gone. Amos and Andy have given up
the riotous life. Father Barbour of One Man’s Family, drawing nigh 100, presum-
ably is reading his National Geographic in some nursing home. And Helen Trent’s
romances, though perhaps as soul-searing as ever, are at least less public these days.
Radio soap opera is dead,
as are most of the other
program formats that once
were familiar.

But radio, in its resur-
rected life, has nothing to
complain about. In fact,
the two organizations most
concerned with its health,
the National Association
of Broadcasters and the
Radio Advertising Bu-
reau, find much to brag
about. In the most recent
year for which figures are
available, the medium
took in 668 million ad-
vertising dollars. That’s
hardly the index of a dying
industry.

Another indicator of the
business (and profit) po-
tential of radio is the amazing increase in the number of new stations. Any hard-
headed businessman willing to sink a fortune in building a new transmitter isn’t
doing it for amusement. He’s certain of a profitable return. The FCC’s latest tally
shows 3,742 commercial AM stations on the air, of which 805 also operate an FM
transmitter. Pure FM, which has experienced a decline and rebirth of its own, is
represented by 386 stations.

On the program side, radio seems to be in the middle of a major change in for-
mat. The so-called good music format is increasing in popularity, though the term
is being watered down before our eyes. It might be more correct to say better
music.

Up-to-the-minute news, a radio staple from the beginning, has become so impor-
tant that most stations give you at least a capsule every half-hour. NBC’s News of

the Day is consistently rated as the top network show in size of audience. And the
West Coast has come up

with the most dramatic
new format of all—the
continuous-news station.
No music, no drama.
Just news, markets and
weather (plus enough re-
ligion to meet FCC re-
quirements) .

In the record-playing
field, radio has taken
some strange turns. Disc
jockeys go back more than
30 years, to the day when
Martin Bloch originated
the art, but there have

32 Electromics Illustrated
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been switches in approach and presentation. The standard talk-popular music for-
mat took on perceptible changes at the beginning of the last decade.

DJ’s became stronger personalities and music variety gave way to specialty num-
bers. First came straight hillbilly tunes, followed by the bane of many sound minds
—rock 'n’ roll. Along with rock 'n’ roll, we were introduced to the top-40 pro-
gram, in which the most popular tunes of the day were played. The fact that vir-
tually the same music blared out every day finally seems to have ccoled the audi-
ence. As a result, the good-music format is
taking over.

Disc jockeys, who once were known to
give interesting facts about the music they
played, or at least furnished interesting gab,
seemingly are going in more and more for
cute and pointless remarks. On good-music
stations they appear to be losing out to
straight announcers, which may be a sign of
the future.

With its current fare of mostly music and
news, radio is in no position to change the
country’s culture and mores, which it once
might have been capable of doing. Weighty
and powerfully influential are terms that no
longer apply. Rather, the medium has be-
come the source of background music for
doing housework by, for driving through
rush-hour traffic by and (unfortunately for \ 2R
many with sensitive ears) for dancing the AR RGN N T
Twist to. agr- )

Transistor radios, turned out by the mil-
lions (16 million in the last two years alone)
in Japan and America, have made radio a
personal, at-your-side companion, particu-
larly for teen-agers. The image of a boy or
girl walking down the street with a palm-
size radio pressed against one ear is dupli-
cated in every town in the country. And this
image has affected radio programming. Sta-
tions are interested in playing what those
teen-agers want to hear.

FM radio in particular supplies music via
commercial sound systems to many stores
and restaurants, of course.

Radios now are classed as the most popu-
lar of all car accessories. There are some 47
million radio-equipped cars on the road and
better than three out of every four new
autos come with a radio.

In all of these areas, radio found a place
where television could not compete and
then exploited the opportunity to the fullest.
The leaders who quarterbacked radio’s
counterattack against TV exhibited wisdom
in their moves. And, though television is
dominant at night, radio still has the larger
audience between 6 am. and 6 p.m. The

[Continued on page 121}
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SEMI-
CONDUCTOR
SPEED
CONTROL
for your

electric drill ... sewing machine
...saber saw ... portable band
saw . . . food mixer . . . food
blender . .. movie projector. ..
sander ... fan... lathe... etc.

By J. R. Jccques General Electric

Rectifier Components Department

UPPOSE you want to reduce the
speed of your electric drill for some
heavy-duty hole-making. Or you need
to slow down your saber saw to cut
through some half-inch boiler plate
without burning up the fine-tooth blade.
Installing a variable power resistor in
series with your tool isn’t the answer.
Sure, the drill or saw would run slower,
but considerable power would be lost
and it would probably stall. The torque
required by a heavy-duty task just
wouldn’t be there.

A recent brainchild of semiconductor
research has provided the answer for
you. The silicon controlled rectifier unit
described here can be built for about
$12 and provides an effective control
over the speed of any series-universal
type motor. The tool simply is plugged
into the control box which, in turn, is
plugged into a 117-volt outlet. Not only
is the control continuously variable, but
the amount of power.provided by the
speed-control automatically adjusts it-

Electronics Illustrated
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PARTS LIST

Resistors:

RI—2,500 ohms, 5 watts

R2—250-ohm, 4-watt wirewound potentiometer

R3—33 ohms, 2 watt {see text)

D1,D2—IN1493 diodes

S{—SPST toggle switch

Fi—Fuse block with 3 A, 3AG slow-blow fuse

SCRI—GE CI58 silicon controlled rectifier

SOI—AC receptacle (Amphenol #6IF1 female
with ground)

Misc.—3V4"x2'/a"x %" Minibox (see text); line cord
with grounding type plug; standoff insulators for
heat sink; knob; etc.

The above parts (excluding the cabinet and heat
sink) are available as a package from Allied
Radio, 100 N. Western Ave., Chicago 80, Iil.
Stock #£53B511. Price: $1I.

PARTS LIST
(Heavy-Duty Version)
Same parts listed above except the following:
Fl—Fuse block with 8 A, 3AG slow-blow fuse
SCRI—GE C-37B silicon controlled rectifier
Ri—1,000-ohm, S5-watt resistor
Allied Radio stock #£53B512. Price: $15.75

F1 HEAT SINK

N

Rt

"r R2
VAC

GND

R3

D2
1N1693

81 switched to the fullspeed position takes SCRI out of the circuit but the resistors will run warm.

Insulating washers oand
other items of hardware
are packed with the silicon
controlled rectifier, how-
ever, the SCR should be
mounted to heat sink with
lock washer and nut only.

January, 1963
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Compact prototype unit would benefit from-larger heat sink and cabinet. Ventilation holes are required.

self to the work being done. In other
words, if a drill tends to slow down be-
cause of the load, the speed control unit
automatically supplies more power and
thereby maintains an essentially con-
stant speed.

Besides drills and saber saws, this
speed-control works with almost any
motor-operated tool or appliance with a
universal motor within its 3-amp. rating
—sewing machines, btand saws, food
mixers, blenders, movie projectors,
sanders, fans, lathes, vibrators, etc. A
heavy-duty version (see Parts List)
with an 8-ampere rating can be con-
structed from the same plans.

Construction Notes. There are a few
precautions to be taken in the construc-
tion of the speed-control. Layout is not
critical, but care must be taken in the
heat sinking of silicon control rectifier
SCR1. As is shown, SCR1 is mounted on
a heavy copper or aluminum disc, which
in turn is electrically insulated from the
box by standoffs. If you can spare the
room, it would be a good idea to build
the unit in a larger cabinet than is
shown in order to incorporate a larger
heat sink. For intermittent use, the
1% x 1%-inch heat sink is adequate, but
the larger the better.

36

If certain tools or appliances do not go
as slow as desired in the minimum speed
setting, R3 can be changed to reduce
speeds even more. Your particular tool
may require a 22-ohm to a 68-ohm,
Y2-watt resistor. Too low a resistance
may lead to erratic motor operation. The
heat sink for the heavy-duty model
should be aluminum or (preferably)
copper, about 5 x 5 inches, and at least
15-inch thick.

If you are not certain that your tool
or appliance has a universal motor
(most do) you can check by looking for
the brush holders. If the motor housing
label indicates that the tool can operate
on AC or DC, then you can assume that
it has a universal-type motor.

The theory of operation of the speed-
control is quite complex, despite the
simplicity of the circuit worked out at
General Electric. Rather than attempt a
short and possibly misleading explana-
tion here, we refer you to GE’s Silicon
Controlled Rectifier Manual, which has
a lengthy theoretical discussion of simi-
lar circuits on page 125. The Second Edi-
tion of the manual, available at most
large jobbers or from General Electric,
Rectifier Components Dept., West Gen-
esee St., Auburn, N. Y., costs $1.50. -§-

Electronics Illustrated
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NEW, A

X

Progress hits the X-ray tube, grandpa of all electronic devices.

By Nicholas Rosa, WINOA

THE X-RAY tube—whose name, at
least, is familiar to everyone—has a
unique history among electronic de-
vices. It was one of the first invented,
coming before radio, but remained basi-
cally unchanged for six decades. Wil-
helm Roentgen discovered X rays in
1895 but it was not until the last couple
of years that progress caught up with
his brainchild. X-ray tubes are now
appearing in totally new forms to tackle
bold new jobs.

The photo at the top of this page may
resemble any other bullet-in-flight shot,
but there is a big difference. The bullet
in positions (B) and (C) is inside an
aluminum salt shaker filled with water.
Its image was stopped in flight by
X rays, which penetrated the metal of
the shaker. The two exposures, each
lasting 1 microsecond, were made just
25 microseconds apart.

Such stop-motion X-ray pictures (ra-
diographs) and X-ray movies (cinera-
diographs) are now possible for the first
time with an improved pulsed-beam
system designed by Zenith. Besides
sharp pulses, the equipment produces a
high-intensity, highly focussed beam.

The radiographs at the bottom of

40

the opposite page demonstrate a new
X-ray image-amplifying system built
by Picker. At left is a picture of an
RCA Nuvistor tube illuminated by the
sharp beam of Picker’s rotating-anode
X-ray tube. The other shot was made
with a conventional X-ray beam. It is
fuzzy because the beam is wide (.02
inches) and suffered from penumbra, a
side beam of half-light surrounding a
bright central spot. (A flashlight beam
has a penumbra around a central spot.)
The new Picker tube eliminates penum-
bra with internal focussing and reduces
the beamwidth to .012 inches, producing
a sharp photo.

The new X-ray systems have the
usual medical uses, but they also can
be used for non-destructive industrial
testing, peering through metal, plastic
and other materials to observe the in-
ner workings of mechanical and elec-
tronic devices. For instance, a control
circuit for a rocket can be observed
when, in operating condition, it is sub-
jected to vibration, heat, impact, etc.
Via X rays, it is possible to see relays
throwing, wire leads vibrating or tube
filaments tearing loose. There is no
need to tear the equipment apart later,

Electronics Illustrated
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Two-exposure shot at
left demonstrates the
abilities of Zenith's im-
proved pulsed Xray
system, which can take
movies of high-speed
phenomena. The bullet
from cartridge (A) is
shown as It punctures
aluminum salt shaker
filled with water (B):
25 microseconds later
the bullet is shown as
it mushrooms at (C).
(D) is a trigger which in-
itiated the series. Such
high-speed X-ray photos
were Impossible with
previous equipment.
Diagram at right shows
diode-type X-ray tube.

HEAVY COPPER
ANODE

or even open the lid, to find out what
happened.

In the standard diode X-ray tube
electrons from a cathode (see diagram)
hit a copper anode and cause it to emit
X rays, just as tin emits sound when hit
by gravel. Usually a target of beryllium
or tungsten, which produce more X
rays than copper, is embedded in the
anode.

The A. O. Smith Corp. of Milwaukee
has combined an X-ray tube with that
atom-smasher gadget, the linear accel-
erator, to produce the Big Bertha of the
field. It is a tube 11 feet long and 30
inches in diameter. Electrons, pushed
through the tube by radio-frequency
waves, slam into the anode near the
speed of light. Output of this 8-million-
electron-volt tube is 6,000 roentgens per
minute, where medical machines give
off fractions of a roentgen per hour. The
beam can penetrate and inspect a sheet
of steel 16 inches thick.

Other new developments in the field
include experiments with X-ray pic-
tures in color at Argonne National
Laboratory and an X-ray microscope in
Britain.

X rays fall toward the top-of the elec-
tromagnetic spectrum, being shorter in
wavelength than visible light or ultra-
violet radiation. Wavelength runs from

January, 1963

BERYLLIUM
TARGET

45° CUT ELECTRON STREAM

S FILAMENT

about .1 to 100 angstroms (there are
25.4 billion angstroms in an inch). As
X rays get shorter, their energy in-
creases.

Of still shorter wavelength are the
gammma rays, which sit atop the spec-
trum and are even more powerful than
X rays. There are experiments afoot
to use gamma rays (and even neutron
bombardment) for penetrating mate-
rials that block X rays. Thus, though
X rays have just managed to catch up
with modern electronic progress, they

might one day be outmoded. &

4

Picker X-ray image-amplifier gives sharp shot of
wube (left) but standard photo (right) is fuzzy.

41


www.americanradiohistory.com
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Are you a 100-milliwatt weak-
ling? Add mighty modulation
muscles with El’s six-bit soup-up.

By Martin Schecter
2W2228/WA2IDY

WHEN you're using a handi-talkie
on the Citizens Band or License-
Free Band you don’t ordinarily expect
much range or quality. That 100-milli-
watt signal just doesn’t have the moxie.
But by adding just one 79-cent
transformer, you can give your little
, squawker modulation with muscles for
----- 3~ BREAK eV a longer, cleaner reach. Your signal
5 which may have been lost in the mud,

now can cut through almost like a 5-
EICO 740 schematic with added transformer. watter. And the soup-up is legal too.

Circuit board of 740 before parts are installed showing mounting and connections of transformer.
Foil side of the board at right shows the small break that must be made in the foil conductor.

SOLDER

TS gREAK
Electronics Illustrated
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Schematic of Latayette HE-28. The
modulation transformer would be in-
stalled in the circuit in the same
spot in both the A and B models.

conr-| R ) T G G WA ——

N0

Ris T
14

TO BASE
OF DRIVE

A big factor limiting handi-talkie
performance is inadequate modulation.
This, in turn, is due to the use of the
speaker as a microphone for transmit-
ting. The problem goes back to the
speaker’s impedance, which usually is
8 ohms or lower. This is fine when the
speaker is used as a speaker because
the transceiver’s audio output trans-
former matches the output impedance
of the audio transistor(s) to the
speaker. The story is different, how-
ever, when the speaker becomes a mike
and is switched to feed the base of the
input (or driver) transistor. The tran-
sistor’s input impedance runs about
2,500 ohms and an 8-to-2,500 mismatch
is severe enough to cut the power de-
livered to the transistor by a significant
amount. To obtain maximum signal
transfer, a matching transformer is
needed.

The ideal transformer would have an
impedance ratio of about 300 to 1. The
problem is finding a transformer of that
ratio small enough to mount in an al-
ready-crowded handi-talkie cabinet.

January, 1963

The best bet from the price, size and
ratio standpoint is the Lafayette TR-99,
a 79-cent subminiature transformer
originally designed for output service.

In our application, its normal 500-ohm
primary serves as the secondary con-
nected to the base of the transistor. The
red center-tap on the winding is cut
short and ignored. The secondary of
the transformer (black, green) serves
as the speaker input.

Installation in most handi-talkies is
quite easy. Mount the transformer as
close as possible to the printed wire that
leads from the speaker to the base of
the driver transistor. Solder the frame
of the transformer to any ground con-
nection or to the outside of an IF can.
If you can’t locate a good solder point,
epoxy glue can be used. The switch
bracket of the model 740 EICO handi-
talkie, as shown in the photo, served as
a convenient mounting point.

Use a razor blade to make a small
break in the circuit board wiring in the
area shown in the EICO unit. Connect
the black primary lead to the side of the
printed wire which leads to the base of
the transistor. Connect the brown lead
on the transformer secondary to the
speaker side of the break. Take the two
remaining green wirey (one from the
primary and one frong the secondary)

[Contin on page 121]

Heathkit model GW21.
Area around the Push-
to-talk switch is shown.
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HI-FI RECORD GUIDE

T WAS on October 30, 1961, that 72-

year-old Artur Rubinstein played
the first in a series of ten Carnegie Hall
recitals, scheduled to span 40 days and
89 compositions. Foresightedly, RCA
Victor was on hand with recording
equipment, for the great pianist was in
top form, as the first record to be re-
leased (see cut) so eloquently testifies.

The disc comprises compositions by
four 20th Century composers: Debussy,
Prokofiev, Szymanowski and Villa-
Lobos. The playing is sensitive, spon-

uCam LIV STERN

RUBINSTEIN at
CARNEGIE HALL  °

[T S ¢ te2

-
'0ne of
e the great

musical
events
of our
time...

taneous and communicative, well cap-
tured by the recording and with a min-
imum of audience noise and a maximum
of live-performance excitement.

International co-existence received a
boost when Mercury carried its mobile
recording unit to Russia and taped
American pianist Byron Janis and the
Moscow Philharmonic under Kyril
Kondrashin in Prokofiev’s Third and
Rachmaninoff’s First Piano Concertos.
Inspired by the history-making occa-
sion, the musicians fashion a pair of
slashing, virile performances. The mag-
nificent sound justifies the transporta-
tion of top equipment thousands of
miles.

A mightier concerto, Beethoven’s

44

by Warren DeMotte

Emperor, is committed to disc by pianist
Rudolf Serkin and the New York Phil-
harmonic under Leonard Bernstein. It
is given a probing, heroic interpretation,
grand in scope and vital in execution,
with brilliant sound.

More Beethoven, probably his most
profound composition, is performed by
the Juilliard Quartet, the architectural,
abstract, imaginative String Quartet in
C Sharp Minor, Opus 131. The reading
is fervent and understanding, the sound
transparent.

Pipe organ sound of splendid clarity
and vibrancy is realistically captured in
Carl Weinrich’s disc of Bach Organ
Music. Four of the Master’s towering
compositions are accorded authorita-
tive, forthright performances.

More Bach and more fine sound ap-
pear in Sylvia Marlowe’s rendition of
the 18th Century composer’s Goldberg
Variations. She plays this hour-long
harpsichord masterpiece with zest, ded-
ication and insight, and the recording is
crystalline.

Even earlier times are represented in
Spanish Medieval Music, sung and
played by the New York Pro Musica,
conducted by the enterprising Noah
Greenberg. Especially fascinating are
12 Cantigas de Santa Maria, written in
the 13th Century by King Alfonso the
Wise, a monarch who deserved his title.
Marvelously colorful music, performed
and recorded with consummate skill.

Vanguard has coupled Haydn’s 103rd
and 104th Symphonies in one of its low-
price demonstration discs. The per-
formances are first-rate and the record-
ing is superior, making this an enticing
bargain.

Billy Vaughn has an aptitude for
turning out hits and A Swingin’ Safari
is a good example of this talent. His ar-
rangements are colorful, his perform-
ances lively, and he balances a dozen
songs in a well-integrated program.

[Continued on page 118]
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CW REYING MONITOR

Without direct connection to your transmitter, this compact

accessory gives you the low-down on the sound of your own Cw.

By Herb Friedman, W2ZLF

ITHOUT a recorder, you could

never find out how your voice
really sounds to others. Just so, without
a keying monitor it’s impossible to know
how your fist sounds to the ham you're
working. The click-clickety-click of
your key tells you little about the
quality of your CW. A monitor which
produces a tone corresponding to your
signal lets you know exactly what
you're putting out—and helps improve
your code.

EI’s keying monitor is unique in that
it requires no connection to the trans-
mitter (yes, it is ideal for field days!).
For convenience the monitor was built
as two units. The first, which we will call
the keyer, is designed to pick up and de-
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tect the RF output of your transmitter.
As the schematic shows, the keyer com~
prises a detector and amplifier.

The second and more complex unit is
an audio oscillator that can be triggered
by (depending upon the setting of S1)
the output of the keyer (connected to
J4-J5) or by a code practice key con-
nected to J8-J9. Selector switch S1 is
set on the key position for code practice
or to xmit for monitoring. In the key po-
sition, no battery current is drawn.
Headset outputs J6 and J7 disconnect
the speaker when phones are inserted.
In author’s unit shown, keyer switch
position corresponds to xmit.

Standard components are used
throughout and except for T1, none is
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The keyer unit is built in a metal cabinet so be
sure to insulate jacks J1 and J2. Be careful of
the detector diode’s polarity when installing it.

critical. If desired, greater volume can
be obtained by using a 6-volt battery in
place of the two series-connected cells
shown.

Construction

The keyer is housed in a metal Mini-
box while the oscillator uses a Bakelite
cabinet with the components mounted
on its removable front panel. A piece of
screening installed between the speaker
and panel protects the speaker from
damage. Since Bakelite is an insulator,
the oscillator’s binding posts can be
mounted directly on the panel.

Checkout and Use

Set S1 to the key posifion. When a
jumper is connected across key termi-
nals J8 and J9, a tone will be heard in
the speaker. The tone is adjusted by R3.
Next, set S1 to the xrmit position. A tone
will be heard when a jumper is placed
across keyer terminals J4 and J5. If the
tone isn’t heard in either test, check for
wiring errors.

If the keying monitor is to be used
with a low-power (under 100 watts)

46

transmitter the keyer should be
mounted on or close to the transmitter’s
cabinet. An inexpensive collapsible an-
tenna or length of buss bar plugged into
J1 usually will pick up sufficient signal
to operate the keyer. However, if a whip
antenna doesn’t work, replace it with a
length of wire and slip the wire’s free
end through a ventilation hole into the
transmitter. For high-power transmit-
ters, the keyer is placed near the trans-
mission line and a length of wire from
J1 is wrapped around the transmission
line. One or two turns usually does the
trick.

Connect keyer binding post J3 to J4
on the oscillator and keyer binding post
J2 to J5. Set S1 to the xmit position
and turn on the transmitter. Starting
from full counter-clockwise position,
advance R1 until a clean tone is heard.
When you key the transmitter the mon-
itor’s tone should be steady. If the
tone is unstable, advance R1 slowly un-
til the tone steadies.

In practice, a well-grounded trans-
mitter with a low SWR will not require
resetting the keying monitor’s antenna
or R1 when the transmitter is shifted
from band to band.

Electronics Illustrated
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OSCILLATOR PARTS LIST

R2—4,700 ohms, /2 watt

R3—10,000-chm potentiometer

C2—.05 mf tubular capacitor

C3—.,02 mf tubular capacitor

@2—2N217, 2NI109 (or any PNP high-gain audio
transistor)

TI—Output transformer (Lafayette TR-12)

Bl—3 to & volt battery

J4,J5,J8,J9—5-way binding posts

Jé—Standard closed-circuit phone jack (Switchcraft
type i2A or equiv.)

J7—Miniature closed-circuit phone jack
{Switchcraft type 42A or equiv.)

SI—DPDT slide switch

l—3.2-ohm 2Y,” speaker (Lafayette SK-65 or equiv.)

Misc.—Cases; terminal strips; plastic cabinet with

panel, 634"x54" x2V4"”

Theory

A sample of the transmitter’s RF is
fed to detector rectifier D1. The re-
sultant DC is applied through R1 to
Q1’s base. Normally, Q1’s emitter-col-
lector impedance is high. When the DC
is applied the e-c impedance falls to a
low value—providing a switch action at
jacks J2-J3. The circuit of the oscilla-
tor differs from the usual code practice
oscillator in that it is specifically de-
signed for monitor use. Its pitch ap-
proximates normal BFO tone and its
output is designed for monitoring. It

January, 1963

will not wake up the household when
used late at night.

The headphone output (also at a com-
fortable level) is available at two jacks:
J6, which takes a standard phone plug,
and J7, a miniature jack which en-
ables you to use a transistor radio ear-

piece. +
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FOR CB-FOR HAMS - FOR HI-FI

By John Milder and Herb Friedman, W2ZLF/2W6045 contibuting Editors

NE OF THE most vital accessories
of tape recorders, amateur radio
transmitters and Citizens Band trans-
ceivers is the microphone. What comes
out in the way of sound or signal must
first be funneled in through the mike.
Choosing the right microphone for
your communications shack, recorder
or PA system is more than a matter of
buying the most expensive model.
Mikes costing several hundred dollars
are excellent for certain jobs but would
prove unsuitable for a CB transceiver.
On the other hand, a microphone you
could pick up for less than $5 might be
your best bet for a mobile ham installa-
tion.

The correct microphone depends on
the equipment itself, how and where it
is used and what you want out of it.

The job of any microphone is to turn
sound waves into electrical energy. A
flexible diaphragm inside the mike’s
case vibrates in accordance with varia-

Fig. 1—Pickup or sensitivity pat-
tern of non-directional microphone.

Fig. 2—Polar diagram of the bi.
directional microphone‘s pickup.

tions in sound pressure that reach it.
These vibrations are translated into
electrical waveforms by some kind of
generating or control device. There are
five main types of microphones, plus a
sub-type or two:

The Ford car of the field is the carbon
microphone. You find it everywhere,
the closest probably being the one in
your telephone handset. You can buy
one for less than a dollar. The carbon
mike (Fig. 4) consists of a small but-
ton containing carbon granules. The
flow of an electric current (usually sup-
plied by an external battery) through
the button is controlled by the pressure
put on the granules by a vibrating dia-
phragm. Thus, the response of the dia-
phragm to sound waves is translated
into a corresponding electrical signal.
A sub-type is the double-button carbon
mike, which has a button on either side
of the diaphragm.

If you own a tape recorder, it more

Fig. 3—Mikes with a cardioid
pattern have a frontal pickup.

MICROPHONE MICROPHONE MICROPHONE
&
®) = ’
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DIAPHRAGM

Fig. 4—Carbon mike varies
current flow through button.

than likely came with a erystal micro-
phone (Fig. 5). In this type, the dia-
phragm is attached to a Rochelle salt
crystal, a piezoelectric material. When
bent or flexed by the diaphragm, the
crystal generates an electrical signal.
A sub-type is the ceramic microphone,
in which a man-made ceramic element
replaces the natural crystal.

A fair-size step beyond the carbons
and crystals is the dynamic or moving-
coil microphone. Its working principle
(Fig. 6) is similar to that of the loud-
speaker, but in reverse. As sound
waves strike the diaphragm an at-
tached coil of fine wire is moved within
a fixed magnetic field, generating an
electrical signal (remember that an
electric current is induced in a conduc-
tor when it cuts magnetic lines of force).

A sub-type of the dynamic is the
controlled-reluctance microphone, also

Fig. 7—Condenser mike’s diaphragm serves as one
plate of condenser; movements vary capacitance.

i —I »
1

DIAPHRAGM \ > I
:
: AIR VENT
]

PROTECTIVE !

SCREEN ———»

AIR GAPﬁ

BACK PLATE

>
ZCRYSTAL

-DIAPHRAGM

Fig. 5—Crystal mike produces
signal when element is flexed.

MOVING COIL

DIAPHRAGM

v

Fig. 6—Dynamic mike coil moves
within permaneni magnet's field.

called controlled-magnetic or arma-
ture mike, and more often than not
referred to as a dynamic, although its
construction is somewhat different. In
this type, a diaphragm moves a metal
armature inside a stationary coil
mounted in a magnetic field. The
armature’s interfering with the mag-
netic field induces a current in the coil.

A cousin of the dynamic is the ribbon
microphone (Fig. 8). An exceedingly
thin metal ribbon, suspended in a mag-
netic field, does double duty as both
diaphragm and generating element.
The ribbon’s movements under varying
sound pressures are converted directly
into a signal via the principle of cutting
magnetic lines of force.

At the top of the microphone line is
the condenser microphone which occa-
sionally, but not often, is called the ca-
pacitor mike. In its operation (Fig. 7),

Fig. 8—In ribbon mike the ribbon itself is the
generating element. moving in a magnetic field.

RIBBON |7
SUPPORTS z RIBBO!
1 "
c PERMANENT
: MAGNET
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Dart M-100 carbon mike has an

on-off switch. sells for $6.50. aimed at CB.

M-200 crystal mike costs same.

the diaphragm becomes the moving
plate of a variable condenser. A small
air gap away is another sheet of metal
representing the fixed plate. A voltage
is impressed on the two plates. Vibra-
tions of the moving plate (diaphragm)
change the capacitance of the condenser
and this in turn varies the voltage to
produce a signal. Condenser mikes cost
up to several hundred dollars.
Microphones also are classified ac-
cording to sound pickup pattern. One
type is equally sensitive to sound com-
ing from any direction and is called
non-directional (see Fig. 1). A second
type (Fig. 2) is sensitive in front and
back but will not pick up sound from
the sides. It is called bi-directional. A
third type (Fig. 3) has a heart-shaped
pickup pattern and is called cardioid (to
get the connection, think of cardiac).
There are other classes and styles, too.
Hand mikes, most popular for communi-

New controlled-reluctance mike
is a special noise-cancelling type;
the Shure 488 costs about $40. It

\WWW A

Sonotone’s push-to-talk ceramic is

It

mount. The CM-30M costs $9.70.

The Shure model 245S is cardioid
ceramic for high-noise area use.
has an on-off switch—$21.76.

Ticanradiohistory com

Latayette’s PA-274 dynamic mike
has PTT, 200-10.000 cps response
and is non-directional—$9.70.

has magnetic

cations use, come with and without
push-to-talk buttons. Models with small
stands are for use on a table or desk,
and some of these have a grip-to-talk
feature, with a push-button or bar built
into the stand. The public address hand
mikes have a simple on-off switch. A
third main style is the mike that mounts
on a floor stand.

But these variations in style and the
uses they imply are obvious, as are
other classifying factors which will be
discussed later.

CB and Amateur Microphones

Using the proper microphone in Citi-
zens Band and amateur communications
can mean the difference between a poor
signal and a powerful one that cuts
through QRM. Mechanical construc-
tion and switching are important be-
cause they contribute to ease of
operation. But the first characteristic

Special ceramic for CB use has
non-directional pattern and PTT
switch; Shure 201 costs $10.58.
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Electro-Voice model 7148 is a
ceramic. has PTT feature and a
coiled black cable. Price is $9.70.

50-15.000 cps

you should consider when buying a CB
or ham mike (or any other one) is fre-
quency response. Microphones fall into
two groups. One group has a flat re-
sponse: within reason, a low-frequency
sound equal in intensity to a high-fre-
quency sound results in an electrical
signal of equal strength. The second
group usually is referred to as the com-
munications or shaped-response micro-
phones. The low-frequency response
here is attenuated to produce a crisp
quality.

The choice of response depends
largely on your voice quality. Most of
the voice’s energy is in the low-fre-
quency range (90-500 cps) . But the mid-
range (500-5,000 cps), which has little
energy, contains most of the intelli-
gence. If a person with a bass-heavy
voice uses a flat-response mike the
transmitter will be driven to 100%
modulation by the low frequencies,

The Electro-Voice 664 mike is
for hifi; 40-15,000 response and
controlled pickup; price is $49.98.

The Shure Unidyne Il is a dual
impedance dynamic for hifi, has
response — $49.98.

Sonotone CM-10A ceramic for tape
recording; response is 50-11.000.
Matched pairs available—$10.29.

Grip-to-talk mike is designed for
dispatching work: 100-9.000 cps
response. Shure 520SL—$26.46.

while the intelligence-carrying mid-
range remains below 50% modulation.
If this person uses a communications
microphone with low-frequency attenu-
ation, his voice may not sound as natural
but the midrange can be boosted to the
desired 100% modulation. The effect at
the receiver would be an increase of at
least 6 decibels in talk power—equiva-
lent to doubling the signal strength.

A strident voice with considerable
high-frequency energy, such as a girl’s
voice, can be uncomfortable to listen to
for any length of time. By using a flat
response microphone and speaking
close-in to accentuate the low frequen-
cies, the received signal can be mel-
lowed and readability improved. But
remember that close-in miking may give
you a problem known delicately as
ssspitty sssibilants, which is annoying.
However, sibilants can be suppressed by
using a microphone which attenuates

Lafayette PA-104 is dynamic with
stand. Switched dual impedance.
40 to 13.000 cps response; $9.75.
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Knight 4500 dynamic is for tape
recording; 60-12,000 response;
non-directional type: costs $22.95.

the frequencies above; it is 5,000 cps.

Unless you are troubled by excessive
high-frequency voice energy, a micro-
phone having low-frequency attenua-
tion probably would be best.

Until recently, common CB and ama-
teur microphones, because of low cost,
were non-directional (see above and
Figs. 1, 2 and 3). In a reverberant room
such a mike picks up echoes from the
walls, as well as the primary sound. The
echo can be so severe as to interfere
with the intelligence. Non-directionals
also give trouble in mobile service,
where road and engine noise kills intel-
ligibility. One solution is to speak
close-in and use low amplification. But
a better one is a microphone with a
cardioid field pattern (Fig. 3). With
maximum sensitivity into the dia-
phragm and reduced sensitivity to the
rear and sides, a cardioid cuts random
noise pickup and provides higher intel-

Electro-Voice 652A is special, in-
conspicuous dynamic mike for

TV and radio broadcasting use. 40-15,000

The Electro-Voice 644 is a highly
directional dynamic;: 40 to 12.000
cps response; it is for hi-fi—$64.68.

The Shure 300 ribbon microphone
has flat frequency response from
cps.

is

Shure’s 540S Somodyne II is a
general-purpose tape, PA mike;
non -directional pickup—$29.37.

ligibility in reverberant or noisy loca-
tions.

Three types of microphone elements
are used in moderately priced CB and
amateur microphones: carbon, crystal
(including ceramic) and dynamic.

Natural erystal and ceramic micro-
phones have similar frequency re-
sponses and output levels. Either can be
obtained with flat or low-frequency-
attenuation characteristics. Because of
the moderate cost, most CB/amateur
equipment is designed to use these mi-
crophones. While either type gives good
base-station performance, the natural
crystal mike is heat and humidity sensi-
tive and is not recommended for mobile
service. Since the ceramic element is not
heat sensitive, it is the modern mobile
CB/amateur mike.

The dynamic mike, which is more ex-
pensive, offers low distortion, flat re-
sponse and a rising midrange to give

Two matched Dynaco B&O mikes
are set up with special vane

bi-directional. to separate sound lor stereo use.
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The microphones shown on our cover
are: (1) Shure 540S Sonodyme II: (2}
Knight KN-4500; (3) Shure 520 SL;:
(4) Sonotone CM-10A; (5) Dynaco
B&O; (6) Electro-Volce 664; (7) Sono-
tone CM-30M: (8) Electro-Voice 644
and (9) the stand and the boom
shown are made by Atlas Sound Co.

definition to the voice. The output level
usually is equal to or less than crystal
output. It is rugged, can take abuse and
often is suggested where equipment is
subject to hard knocks. Otherwise, it
has no advantage in CB/amateur use,
unless you want to sound like a broad-
cast station. But several dynamic com-
munications microphones are available
at moderately high prices for applica-
tions where their special characteristics
are desired.

The carbon microphone is heat and
humidity resistant. It does require a
power supply but this, in turn, gives it a
high output, making possible the elimi-
nation of one stage of amplification in
the modulator. Within limits, it also is
rugged. However, its poor frequency
response and high waveform distortion
result in a distinctive carbon-mike qual-
ity. :
Lastly, you should consider how and
where your mike will be used. In mobile
service your rig certainly should have
the push-to-talk (PTT) feature.

Price-wise, CB and amateur mikes
cover a wide range. As noted previ-
ously, a carbon model can be picked up

January, 1963

Home recording is increasing in popularity. Family shown
here is recording musical efforts on a stereo tape machine.

for about a dollar. Crystals and ceramics
of the type accompanying original
equipment run from about $4.50 to $12;
high-quality ceramics from $12 to $20.
Quality crystals with cardioid pattern
range all the way from $14 to $37.
Unlike microphones in the tape-re-
corder field, the mikes supplied with the
original equipment in CB and amateur
work usually are adequate, although
many operators prefer something better.

Microphones for Recorders

If you are a serious tape recorder
hobbyist, you probably already know
how important is the role of the micro-
phone in making successful recordings.
The more live taping you do in and out
of your living room, the more this im-
portance will be brought home. There’s
no way for your recorder to recover
sound lost at the mike.

A mike usually comes with a re-
corder, except for the higher priced
semi-professional rigs, and an original-
equipment model has two undeniable
advantages. First, it is free. Secondly,
it’s rugged. You can drop it, or dogs and

[Continued on page 114}
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A transmitter for space, using a beam of light as carrler, is tested on a Mojave Desert tower,

Solar Communications

For Space

IN OUTER SPACE man is likely to
turn to the source of power closest
at hand—sunlight—for his communica-
tions and certain other needs. The Air
Force and Electro-Optical Systems, Inc.,
have been experimenting in the Mojave
Desert with a rig that would use a beam
of sunlight concentrated by huge mir-
rors to communicate between space sta-
tions and spaceships over millions of
miles. The system’s beam-modulating

Mirror antenna collects sunlight and produces a
narrow beam on which data can be transmitted.

equipment is merely a piece of glass
held between two metal poles joined at
the ends by piezoelectric wafers (see
diagram below). When voltage is ap-
plied to the wafers they shrink or swell
(depending on polarity). This stresses
the glass, which in turn changes the
polarization of the light passing through
and, in effect, modulates it. The same
process in reverse demodulates the light
and recovers the message. <

Light modulator has piece of glass, metal beams
and stacks of piezoelectric wafers (see text).

PLZIOPLECTRIC CRAAMIC —
VATER STACK

roLAMIZER
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RCA training at home can be the
smartest investment you ever made

Fascinating

THEQRY

40 LESSONS

JETLC .
NI TR
Framwe e

Look what
you get in
the Gourse in
Radio and
Electronic
Fundamentals

Containing all the basic
principles of radio and
electronics in easy-to-un-
derstand form.

4

SERVICE
EéggngNT PRACTICES

i f
{ | g
h il neraonic
gl

FUNBAMINTALS

‘Full of practical, time sav-
ing and money-saving serv-
icing tips, bound into 20
books.

Each containing absorb-
ing. practical eaperiments
bound together in 20
books.

15 KITS

to build a Multimeter,
AM Receiver and Sig-
nal Generator. Kits
contain new parts for

MULTIMETER

A sensitive precision meas-
uring instrument you build
and use on the job. Big
4v3" meter with 5¢ micro-
amp meter movement.
20.000 ohms-per-volt sen-
sitivity d-c, 6,667 a-c.

experiments, inte-
grated so as to demon-
strate what you learn in

| the lessons and to help
you develop technical
skills. Each kit is fun to
put together!

LET RCA TRAIN YOU AT HOME
RCA Institutes, one of the leading technical
institutes in the United States devoted ex-
clusively to electronics, offers you the finest
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.

SIGNAL
GENERATOR

AM ReCEIVER

Have the satisfaction of
building your own radio
receiver with this high-
quality 6-tube superhetero-
dyne set. Big 5" speaker,
fine tone!

A “must" for aligning and
trouble-shooting receivers.
Build it for your own usc.
170 KC to 50 MC funda-
mental frequencies for all

radio and TV work.
L 4&

CLASSROOM TRAINING

Classroom training in New York City and
Los Angeles. Day and Evening classes start
four times a year. In addition, Radio Cor-
poration of America offers a limited number
of basic courses in Chicago, Philadelphia,
and Cherry Hill, N. J. (near Camden). Indi-
cate your preference on attached card.

SEND POSTCARD FOR FREE
JLLUSTRATED BOOK TODAY!
Check Home Study or Resident School Box |

RCA INSTITUTES, INC. A SERVICE OF RADIO CORPORATION OF AMERICA,
350 WEST 4TH ST., NEW YORK 14, N. Y. 610 S. MAIN ST., LOS ANGELES 14, CALIF.

» 1 he Most Trusted Name in Electronics

January, 1963
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ALTHOUGH Alaska now is our 49th state, it remains one of
the most difficult parts of the world for American DXers.
There are two major reasons: Alaska has no short-wave broad-
cast stations and the state lies entirely within the auroral zone
—that region of high signal absorption and frequent magnetic
storms that play hob with radio communications. But Alaska
can be bagged on the broadcast band or via aeradios.

The Land of Northern Lights has an ample supply of BCB
stations, heard best west of the Mississippi. Possibly the top
prospect is clear-channel KFAR, Fairbanks, on 660 kc. The
station runs 10 kilowatts. Western DXers should try for this
one during fall, winter and spring between 2300 and 0300 PST.
In the East, listeners must wait until Monday morning be-
tween 0100 and 0500 EST, when powerful WNBC goes off.
Other BCBers heard at distant points include KINY (800 kc)
and KFQD (730 kc) at Anchorage, and KICY (850 kc) at
Nome, known as the Voice of the Arctic. You can forget about
the other Alaskan BCBers as DX prospects.

If you live in the Northeast or find BCB DX too rough, try
for the FAA aeradios at Anchorage (KIS) and Fairbanks,
which operate on short-wave frequencies as high as 17 mc.
During daylight KIS is on 17905.5, 13274.5, 11356.5 and 8939

ke, while Fairbanks

uses 11356.5 and 8871

ke. Night KIS chan-

Nidnight Sun nels are 5521.5, 5544,

:’-- PIOADCAITING COMPANY 2973, 2987 and 2931.
I - =

o mam  Fairbanks is on 5499,
"“) 5544, 2973 and 2931. As
: the list makes obvious,
the stations share some
channels. Reports goto

Best DX prospect among Alaskan stations is either F A A office.
KFAR, Fairbanks, whose QSL letter is shown. —C. M. Stanbu’ry -Q—

Electronics Illustrated
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OGER DODGER . . . There is a

strange trend, especially among op-
erators at military ham stations, to use
the word Roger as the affirmative an-
swer to a question. It’s not only im-
proper, but confusing. What’s wrong
with coming out with an unmistakable
yes?

During several encounters in this
corner with Roger, we've always
pointed out that the word is the common
phonetic for R (Romeo boosters to the
contrary), and in telegraphic practice

Roger is the signal of receipt or ac-

knowledgement. It means received.
How it has become distorted to mean
yes is a mystery to me.

A Gallon of Juice . . . Some recent
visitors to my shack accuse me of pull-
ing a weak practical joke (another one,
they say, as if I'd had a long history in
the field). The point of their suspicions
is a common paint can, handle and all,

that sits on top of my transmitter (see
photo).

But it’s no gag. That paint can is a
serious and useful accessory—a 50-ohm
dummy antenna capable of dissipating
1,000 watts of power, or a full gallon

in ham parlance. The paint can is
merely a simple and inexpensive con-
tainer for the gallon of mineral oil which
surrounds the actual resistive element
and dissipates the heat. The trade name
of this juice bucket is Cantenna. It’s
sold as a kit (Model HN-31) by Heath,

January, 1963

Assembly time is

likely to run all of 30
minutes. Tr_lE
Time . . . If you

tune just above the
40-meter ham band
you are likely to en-
counter CHU, a Ca-
nadian standards sta-
tion that transmits
highly accurate time
signals which include
AM voice reports at
intervals. The spe-
cific frequency is 7335 ke. CHU often
can be heard when skip conditions lower
the boom on WWYV signals on 5 and 10
mc.

While we're talking about the Cana-
dian standards station it might be added
that CHU also transmits on 3330 and
14670 ke. The time and station identi-
fication are given in voice during the
last ten seconds of each minute. ID is
Dominion Observatory, Canada.

The Voice . . . You’d think a man who
makes his living as a network TV an-
nouncer does enough talking and sees
enough of microphones during his
working day. Not Don Cordray of Van
Nuys, Calif. What do you think he does
when he gets home? Right. He goes
on the air with his ham station.

As WAGBMSE, Don is accustomed to
being asked, when he works a new one,
“Say, haven’t I heard your voice some-
where?” He runs high power and puts
a potent signal into the East Coast.

HAM
SHCK

BY ROBERT
HERTZBERG
W20JJ

Better word? . . . To refer to children
as harmonics may be cute but it doesn’t
fit the facts of life, electronic or human.
Figure it out. A harmonic is an in-
tegral multiple of a single fundamental
frequency. A ham harmonic, it follows,
would have to be the offspring of a single
parent. Parthenogenesis (look it up in
your dictionary) occurs in plants but
not in people. A better term would be
heterodyne, which is a third signal that
results from the mixing of two frequen-
cies. And if you think your kids are
especially bright you can call them su-
perheterodynes.—§-
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Do strong local stations foul up your FM reception?

You can eliminate the problem with El's low-cost

FM Interference Filter

By F. David Herman

BEFORE FM STEREO, most FM receivers got by with an in-

door antenna. But now in most cases, stereo reception re-
quires an outdoor antenna to soup up the signal delivered to the
receiver input. Unfortunately, nearby FM stations can ride in on
the antenna with a signal strong enough to overload the tuner’s
front end and cause distortion and cross-modulation. If one strong
station appears at several points on the dial, cross modulation is
probably your problem.

The best technique for reducing the signal of the offending sta- =
tion is to use a tuned filter such as the one shown. By tuning the
filters to the frequency of the offending station, you can reduce
the unwanted signal by up to 30 db, while the other FM signals
reach the receiver with their normal strength. With S1 closed,
the filter is short-circuited out of the line.

Mount S1 in the exact center of the front panel of the small
cabinet used. A DPDT switch is specified because the extra termi-
nals permit the components to be mounted directly on the switch.

60 Electronics Illustrated
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To permit adjustments, drill fs-inch
holes in the box cover opposite C1 and
C2.

Conrect the 300-ohm twinlead as
shown. If you use coaxial downlead only
one-half of the filter is needed. Elimi-
nate L2 and C2 and use a SPDT switch.
Connect the downlead’s center conduc-
tor to one side of the filter. Connect a
short length of coax from the other end
of the flter to the receiver. Solder the
coax shields together inside the box.

Operation. Connect the downlead to
either side of the filter and connect as
short a length as possible from the other
side to the FM receiver. Using an insu-
lated alignment screwdriver (passed

Any small box will serve to house the few com-
ponents required by the FM interference filter.

When slide switch S1 is closed, filter ctrcuit
is shorted out of the 300-ohm transmission line,

through the holes in the cover) close the
plates (clockwise) of C1 and C2. Set S1
so the filter is in the circuit and tune in
the offending station. Adjust either ca-
pacitor slowly for minimum signal, then
adjust the other capacitor for minimum
signal. Since there is a slight interaction
repeat the procedure several times.

The filter should only be used to
eliminate the problem of cross-modula-
tion. While the filter has sufficient

selectivity to permit reduction of offend-
ing signals close to the desired station,
it can’t cut down interference caused by
adjacent channel stations. If this is at-
tempted, both stations’ signals will be
reduced. &
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By Professor Aron E. Kobrinsky
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Doctor of Engineering,

U.S.S.R. Academy of Sciences

Biocurrents of the arm are used to control prosthetic device.

OVER FIVE YEARS ago staff mem-

bers at the Mechanical Engineering
Institute of the U.S.S.R. Academy of
Sciences and the Central Research In-
stitute for Prosthetic Appliances put
forward the idea of employing the
biocurrents of a living organism for
controlling | technical mechanisms and
appliances.

Any excitation process in a living tis-
sue is attended by electrical potentials
arising and changing in it. Nerve tis-
sues exhibit a complex of discrete
pulses, and muscles are caused to con-
tract. These electrical oscillations are
of a definite frequency. Any act of mo-
tion is reflected in the flow of electric
pulses from the central nervous system
to the peripheral organs.

If a “program of work” [such as a
hand movement] is always accom-
panied by the same complex of electric
pulses, a device may be constructed to
respond to these pulses. In other words,
the device would be bioelectrically con-
trolled. An artificial forearm is the first
of these devices built. Its purpose is to
restore partially the functions lost due
to amputation.

The point in this case was control of
the artificial hand through the use of
those bioelectric signals that arise in the

62

truncated muscles of the forearm. To
control the hand, a patient would use
the coordinating habits that existed
prior to the amputation. A semi-design
scheme is shown here [upper left].

The hand drive mechanism was de-
signed so as to have the thumb and the
block of the four fingers move simulta-
neously when the fingers were joined
or moved apart. Control called for two
bioelectric signals: one to control grip,
one to control release. The groups of
muscles in the stump which perform the
functions of bending the hand and
fingers were selected as such sources.

The lead-off of biocurrents was per-
formed by electrodes positioned on the
patient’s forearm stump—one pair over
the bending muscles, the other over the
releasing muscles. The biocurrent led
off was amplified and treated in a con-
trol unit [see Roman numeral II] to ob-
tain useful information on the com-
mands from the nervous system. Only
one index of the bioelectric signal—its
power—was used as carrier of useful in-
formation in the appliance control sys-
tem.

The actual closing and opening of the
hand were performed by a miniature
executive drive powered by a storage
battery [Roman numeral III].

Electronics Illustrated
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- Artificial forearm with hand controlled by the
biocurrerts in stump of patient’s truncated arm
is tested in wriling experiment in Russian lab.

The forearm weighed 1.2 kilograms
[2.6 lbs.], and the belt with amplifier
and power units weighed the same.

Grest attention was paid to making
the artificial limb “sensitive.” In the
first models feedback was visual. That
is, the patient watched the position of
the artificial hand and, in accordance
with his observations and intentions,
strained one or the other set of muscles
[bending or releasing].

The noise and vibrations made by the
limb as it operated proved to be a source
of feedback signals to the patient. He
could hear the hand opening or closing
and could feel the vibrations of its mo-
tions. These sensations conveyed certain
information to the patient.

The bioelectric forearm in no way
limits the movements of the patient’s
body and requires no forced motions.
The work of the hand itself, being per-
formed by electric power rather than
muscle power, does not tire the patient.
Present-day artificial forearms using
drive rods activated by body move-
ments do tend to tire the patient.

The first experiments have shown
that the use of such bioelectric systems
affords new opportunities in artificial
limb making. §

January, 1963

Russian scientists adjust electrcnic hand and
arm: second model lies on table. El presents
Soviet professor's report on the unique device.

Editor’s Note

EI’s exclusive report on the Rus-
sian bioelectric forearm was pre-
pared in the Soviet Union by
Professor Kobrinsky, a specialist
in electronics and cybernetics. We
believe our readers will be inter-
ested in the concept and mode of
operation, although the author
fails to report on how well the arm
and hand performed. We must as-
sume the device still is experi-
mental.

Dr. Richard A. Markoff, EI’s
Contributing Editor om Medical
Electronics and a psychiatrist who
has done prosthetic research, says:
“I have no extensive knowledge of
the Russian experiments, although
the volume of their publications on
prosthetics indicates an active in-
terest in the subject. The work Dr.
Kobrinsky describes may be an
isolated study. We in America
have dome some research in this
area but abandoned the concept
early as insufficiently advanta-
geous as compared tc pneumo-
mechanical methods.”
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Paco C-25

IN-CIRCUIT
CAPACITOR CHECKER

F YOU’VE done any troubleshooting at all, you know about
capacitors and their problems. They become open, shorted
or leaky. Suppose you suspect that an RF bypass capacitor
shunting a tube’s cathode resistor is open. You can’t check it
with an ohmmeter because the cathode resistor is shunting it.
You’ll have to clip out the suspected capacitor, test it, and per-
haps if it isn’t the troublemaker, solder it back in place. And
then on to the next suspect.

The in-circuit capacitor checker may be the solution to your
problem. It’s designed to do just what its name indicates . . .
check capacitors for opens or shorts without the necessity of
removing them from the circuit. In most circuits there can be
shunt resistances as low as 10 ohms without invalidating the test.

At $19.95 the PACO in>vircuit capacitor checker kit is inex-
pensive enough to pay for itself quickly—in time saved on tough

troubleshooting jobs.

Construction. Although the Model
C-25 could be considered a piece of
gear for the professional, it also
is of interest to the electronics
hobbyist. PACO, with this in
mind, has an excellent well-
illustrated instruction manual,
with a section on soldering

wow.ELECTROLYTICS ] JELECTROLYTICS | techniques, and clear step-by-
costs 0 I S b = o step instructions. No errors or

- reen " <
B i - I - b ey ambiguities were encountered.

All parts are first installed
oSy and wired on a sub-chassis
: 5 which is later mounted to the
front panel. This effectively
eliminates cramped corners
and tricky assemblies. Only
an evening’s work was re-
quired to bring the unit from
box to bench.

The Circuit. Referring to
e the schematic, in the short test
o 8 gy position with test clips con-
nected across a shorted capaci-
tor, the voltage at the 6C4
grid (obtained from the trans-

NDALL LL WY, USA

e
=
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former’s filament winding) drops to
zero. The resulting increase in the 6C4
plate voltage, direct-coupled to the
EMS84 eye tube grid, produces a sharp
increase in the EM84’s plate current and
the eye closes.

In the open test position, the 6C4 grid
potential is provided by an oscillator op-
erating at approximately 40 mc. At this
frequency, the 40 inches of coaxial test
cable represent a quarter-wavelength
line. With the test clips connected
across an open capacitor, the line is un-
loaded and appears as a short circuit
at the one-turn tap on coil L1, a quarter-
wavelength away. The shorted turn
damps the oscillations and the tube’s
grid voltage drops. This in turn, closes
the eye. When a good capacitor is
tested and the coax line is loaded, the
oscilator continues to function and the
eye is biased open by the oscillator grid
voltage. The virtue of this type of test
is that normal circuit shunt resistances
and stray capacities do not upset the re-
sults.

The electrolytic check is divided into

[Continued on page 114]

Completed checker before tube installation is
shown above. Complete schematic below indi-
cates simplicity of the RF oscillator circuit used.

1000 MMF T~

=

X

i. S! SHOWN IN SHORT POSITION.
POSITIONS .
1. SHORY
2. OPEN
3. 2-40 MFO
4, 40-400 MFD

- |

January, 1963
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wi an E| X AWARL

Some tips to the beginner on qualifying for an El DX certificate.

THE SECOND Award Period announced by EI's DX Club is in full swing. Short-
wave listeners and broadcast band fans, by DXing as few as ten or 15 coun-
tries, can qualify for handsome engraved certificates (see photo below) which have
a special value in that they are earned. After getting verification of your reception
(QSL card or letter), fill out the DX Log which appeared in the November 62 EI,
or an equivalent homemade log, and mail it before March 1, 1963.

On the opposite page is a chart designed to help beginners win our new ten-
country Special certificate. The 16 short-wave stations, representing 16 countries,
are those most easily received in North America. The time shown is the period
when the stations are strongest while broadcasting in English (subtract one hour
for CST, etc.). As soon as you hear a station, log it—write down the date, time,
frequency and call letters. Then add in-
formation about signal strength, inter-
ference and a description of program
o~ details. Later, send this information in a
‘c letter to the station, adding data about

X'“'““"Mrso 5 your receiver and antenna. At the end

Cl ] of your report request a QSL card or
letter, and enclose an International
Reply Coupon. To make sure you end
up with at least ten countries verified,
try for the whole 16 in our list. Any sta-
tion on any frequency counts toward a
Special, General-50 or General-100
(DX Century) award, of course. The
basis of all awards is the number of dif-
ferent countries DXed—not number of
stations.

For those working toward our new
15-country Broadcast Band certificate,
our BCB chart offers 21 stations, repre-
senting 18 countries. Logging and re-
porting are the same as for short wave
but reception occurs only at night; late
fall and winter is the best season for
BCB DX. Foreign stations can be
picked up best between the FCC’s
every-10-ke allocations (540, 550, 560
ke, etc.) . In the East, Europe and Africa
come in around local sunset and mid-
night. On the West Coast, try for Asia
and the Pacific after midnight. Local
sunset is the choice time to go after the
Latin American transmitters. &
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DX GUIDE FOR BEGINNERS

COUNTRY STATION KC TIME (EST) ADDRESS
Argentina RAE 9690 2200, 0100 Sarmiento 151,
Buenos Aires
Australia R. Australia 11710 0714, 1014 Box 487, GPO
Melbourne
Congo R. Brazzaville 11725 2015 BP 108
Brazzaville
Costa Rica TIFC 6037, 9645 2300-2400 Apt. 2710
San Jose
Czechoslovakia R. Prague 7345, 9550 2000, 2300 Stalinova 12,
Prague 2
Ecuador HCJB 9745, 11915, 2100-2400 Casilla 691,
15115 Quito
Haiti 4VEH 6100, 9770 2000-2300 Box 1
(Sat, Mon) Cap Haitien
Israel Kol Isra€l 9009 1615-1645 B’casting House
Jerusalem
Japan R. Japan 9505, 15135, 1930-2030 NHK,
17705 2230-2330 Tokya
Netherlands R. Nederland 5985, 6035 1930-2030 POB 222
Hilversum
Philippines Far East BC 11850 1000-1130 Box 2041,
Manila
Portugal V. West 6025, 6185 2100, 2245 Rua St. Marcal 1,
Lisbon
Sweden R. Sweden 9725, 11805 | 2045, 2215 | Box 955,
Stockhoim 1
Switzerland Switzerland Calling 6165, 9515, 2030-2215 Freudenberger
11865 2315-2400 Platz, Berne
U.S.A. KGEI 11955, 15240 | 1730 Box 887
Belmont, Calif.
U.S.S.R. R. Moscow 7135, 9720 Evening Moscow
DX GUIDE TO THE BROADCAST BAND
KC COUNTRY STATION CIiTY LANGUAGE
640 |Guatemala R. Nacional (TGW) Guatemala Spanish
650 |Hawaii KORL Honolulu English
(U.S.A)
655 | El Salvador {R. Nacional (YSS) San Salvador Spanish
665 | Portugal Emissora Nacional Lisbon Portuguese
670 {Japan NHK (JOBK) Osaka Japanese
730 |Colombia R. Tricolor (HJCU) Bogota Spanish
730 | Mexico XEX Mexico City Spanish
740 |Canada CBL Toronto, Ont. English
828 | Nicaragua Ondas del Luz (YNOL) Managua Sp & Eng
830 |Windward Is. |R. Caribbean Castries Fr & Eng
830 |Japan NHK (JOBB) Osaka Japanese & Eng
1020 |Venezueia Cadena Rumbos (YVQB) Caracas Spanish
1035 |Haiti 4VEH (4VE) Cap Haitien Fr & Eng
1075 {Costa Rica  |TIFC San Jose Sp & Eng
1110 |Venezuela Cadena Rumbos (YVNN) Caracas Spanish
1180 |Ryukyu Is. V. America Okinawa Oriental (several)
1185 |Honduras V. Centro America (HRVW) |San Pedro Sula |Spanish
1196 |W. Germany |V. America Munich furopean (several)
1376 |France R. Francais Lille French
1466 |Monaco R. Monte Carlo (3AM2) Monte Carlo Fr, Eng & Ger
1570 | Mexico XERF Ciudad Acuna Eng & Sp

January, 1963
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INSTANT RESISTORS

O MAKE the world’s simplest re-

sistor just draw a line with a soft
pencil on a piece of writing paper.
Simple though it is, this resistor can
demonstrate how a commercial resistor
controls a flow of current. The parts
for our resistor experiment are a 9-volt
battery (transistor radio type) and a
0-1 ma DC meter (which is used
throughout this beginner’s series) .

Use a soft pencil to draw the four
shapes shown. Block in the outlines
carefully, going over each several times.
Shapes 1-2 and 3-4
should be 4-inch
wide, 5-6 and 7-9
should be 4-inch
wide.

Wire up the me-
ter and battery as
shown, with the
two free leads
serving as probes.
Do not allow them
to touch each
other as this can
send a damaging
surge of current
through the me-
ter.

Begin by press-
ing the probes
firmly against the
left and right ends
of resistor shape
1-2 while watch-
ing the meter. There will be a current
reading of approximately .5 ma. Re-
member the value.

Next, move the probes to the ends of
shape 3-4. The current here should be
about half the first reading.

Let’s see what we’ve determined from
these steps. First, carbon can conduct
current. It is not a perfect conductor
since the meter indicated little current
flow. The carbon in the 1-2 shape pre-
sents an amount of resistance, or oppo-
sition, which permits perhaps .5 ma to
flow. If you measured the resistance
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with an ohmmeter, the reading would
be approximately 18,000 ohms.

Moving the probes to the second shape
cuts the current in half—which reveals
that the length of the carbon path has a
significant effect on its resistance.
Doubling the length of a conductor, as
in this case, doubles its resistance and
the battery can therefore push only half
the current through it. Note that shape
3-4 may be considered as two 1-2 shapes,
in series with each other. Total re-
sistance is effectively doubled. This
demonstrates se-
ries resistance.

Now measure
the current
through the form
5-6. The reading
here is about 1 ma.
You can see that
5-6 actually is the
equivalent of a
pair of stacked 1-2
shapes. The in-
crease in current
indicates that a
lower resistance
path has been cre-
ated—the path-
way, in effect,
widens and offers
less opposition.
This demonstrates
parallel resistance.

A variable re-
sistor, such as a potentiometer is easily
simulated with the shape between 7 and
9. Place one probe on the edge near 9,
the other near 7. Now slide the probe at
7 smoothly over the carbon toward 9.
As you do this, the meter reading should
rise, as decreasing resistance is pre-
sented between the points. One pre-
caution during this step: don’t go past
8 or the meter is likely to become over-
loaded.

Next column we are going to discuss
resistor voltage dividers and how they
are used.—Len Buckwalter §

@
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SECOND THOUGHTS

ON THINKING MACHINES

Can we come to depend too much on those amazing computers?

By Sanford Maizel

EPENDING on what paper you

read, you might be led to conclude

(1) computers are incredibly inept ma-

chines that commit horrendous errors,

or (2) that computers are so talented

they are about to take over man’s think-
ing chores.

We're all familiar with the first type
of news story—the one telling how a
computer ordered and shipped a million
frammises to our troops in Europe,
who use only 27 of
them a year.
The second
type— which
points out
how smart
our thinking
machines
are getting—
is likely to
appear sev-
eral times a
week as new
and better
computers
are designed.

If it were
not for the
fact that com-
puters are reach-
ing into our personal
little worlds—yours and
mine—we could leave the contempla-
tion of robot brain technology to the
men who design, build and use them.
But the monsters are not keeping their
distance. They are coming in the
front door via gas and electric bills,
license-renewal forms and insurance
premium notices.

January, 1963

The question is not whether the in-
vaders are inept or talented. We know
they can be either, depending on their
human builders. Rather, it concerns
what thinking machines can do for us
and, even more, what they can do to us.

Most computer stories we read show
the subject in a good light, and justifi-
ably so. In just one day a computer laid
out 16,000 alternate designs for a new
chemical plant, then selected the best.

Coast Guard computers keep track of
thousands of ships on the high seas so
nearby vessels can be sent to help one
another in emergencies, without caus-
ing needless disruption of other
ocean traffic.
Entire mills have
been designed
around me-
chanical
brains which
supervise the
production of
steel, inspect
.- the end product and
" help maintain the es-

tablishment with only

a skeleton force of hu-
man workers. Insurance
companies use com-
puters to work out com-
plex actuarial problems in minutes, the
ones that once required hundreds or
thousands of old-fashioned man-hours.

Still, there is another side to the story.
Not long ago a fine Mid-Western uni-
versity, using electronic grading ma-
chines, was astounded to find that 560
students in a class of 800 had been dis-
missed from school. In its highly auto-
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v
“What do you mean my job’s been gbolished? I
own this company!”

mated setup, information from com-
puters flowed directly to electric type-
writers, which spun out dismissal no-
tices that were mailed without human
assistance, or human checking.

Then there was the big firm that in-
stalled automatic check-writers that
promptly managed to send two dividend
checks to every shareholder. Trouble
was, they were supposed to get only one
each.

One hardly could be surprised that
stories about computers are printed and
told in profusion. Thinking machines
are big news today.

Computer people could tell you about
dozens of remarkable abilities pos-
sessed by their brainchildren. How
fast they are, how reliable, how tireless,
etc. But the thinking machine’s most
important quality probably lies in the
amount of work it can perform in a
given time. You could refer to this as
the device’s speed in solving a problem.
But something more is involved. Mathe-
matical geniuses can solve problems at
high speed, too. Their weakness is their
inability to maintain that speed.

Take the problems surrounding space
flight—the computing of orbits, re-
entry time, probable landing spot and
all the rest. The sheer amount of work
involved, bracketed by the limits of
time, lies beyond human capacity. By
the time the problems were worked out
on paper the solutions would be of no
use.

In a related vein, projecting the
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course of an enemy missile in flight is
impossible by normal methods. By the
time our most brilliant scientists came
up with the answer, the missile would
have landed and the dust settled. There
wouldn’t be anyone around to check the
figures. Computers must be used.

Though you might call a big computer
an electronic genius, you’d have to be
referring to the amount of work it could
perform, not to its own makeup. For
computers are basically simple devices
with a memory system for storing in-
formation and a retrieval system for
getting back the part of it you need.
The stored data itself can cause the
machine to do only two things: react or
not react. Complexity comes to com-
puters only because of the size of their
memories and the equipment for storing
and retrieving information.

To argue that computers are good for
us om bad for us—or good or bad in
themselves—would be sheer nonsense.
Computers are tools which can be of
immense help to us, just as the type-
writer, the lawn mower and the vacuum
cleaner are. Such a statement has a
double edge: it says computers can help,
but it also says there is some part of us
in the picture. And it is this point—
how much of a given project is per-
formed by a mechanical brain and how
much by a human one—that is open to
discussion.

Super-speed is of no help if the

“It says we ought to spend it on sodas.”

Electronics Illustrated
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“All right, Robbie. They said you could do it.
Now let’s just see you try.”

answer you get is wrong. If a human-
type dean had been watching at some
point in that electronic grader’s chain
of operations, the dismissal notices
never would have gone out. '

The thinking machine is no better
than the men who program and use it,
and anyone who believe$ a computer
will solve his dividend-paying or class-
grading problems is misleading himself.
He must first solve any problems he has,
then tell the machine how to keep re-
peating the solution. And pity the poor
guy who makes a mistake in his instruc-
tions!

Columnist Richard Starnes once gave
a wry twist to that point when he wrote,
“What will finally destroy the black art
of cybernetics is the fact that these elec-
tronic prodigies never forget anything—
they faithfully remember the mistakes
that are fed into them as well as store
away all the correct rubbish they are
given.”

The term cybernetics refers to the
comparative study of, or relationship
between, a man’s brain-nerve system
and the electro-mechanical processes of
computers. Dr. Norbert Wiener, father
of cybernetics, has said, “Machines can
and do transcend the limitations of their
designers, and in so doing they may be
both effective and dangerous.”

Computers have no trouble surpass-
ing the men who build them in speed

January, 1963

and staying-power but to depend on
them for a grain of original thinking is
disastrous.

“The computer is a complex, expen-
sive tool, and one that must be used with
skill and discretion,” says Dr. Denis
Sinclair Phillips, Director of New
York University’s Management Insti-
tute. “It's no more sensible to expect
a moron to make good use of a com-
puter than he would of a slide rule.”

Even when properly employed, the
thinking machine carries its own built-
in dangers. Those who use it can come
to depend on their mechanical marvel
to their own detriment. They may ask
it to solve the simplest of problems, in
effect frittering away the investment in
a million-dollar machine by having it
do ten-cent work. But more than wast-
ing invested money, the computer cap-
tive, by expecting the machine to do
his own mental work, allows his mind
to grow dull. His ability in creative,
original thinking vanishes.

Computers are getting faster and
more versatile, but no more intelligence
can be taken out of them than is put
in. The computer had to be invented;
if it weren’t needed it wouldn’t exist.
But man must keep reminding himself
not to take the term thinking machine
literally. He is the earth’s only think-
ing machine.—§-

“No danger—it’ll land a thousand miles away.
Want to check my figures?”
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HE ENCYCLOPEDIA OF ELEC-

TRONICS. Edited by Charles Suss-
kind. Reinhold Publishing Co., New
York. 974 pages. $22.50

Normally, a book such as this would
not fall in the province of this depart-
ment, devoted as it is to talking about
volumes for the hobbyist’s bookshelf.
Susskind’s tome is a massive reference
for those who work, or intend to, in elec-
tronics, rather than for the layman or
hobbyist. But there are reasons why
those whose profession does not require
this book should consider buying it—the
hefty price notwithstanding. As an
opening reason for all this, you’ll find
a majority of entries are by acknowl-
edged experts in the fields covered, in
many cases by the men who originated
the new concepts and devices described.
For another, there is abundant material
here for anyone who has a lively mind
and curiosity about the progress of elec-
tronics.

The editor obviously has tried to keep
descriptions of complicated matters
free from impenetrable jargon, although
many entries still are tough going for
the non-technical reader. Since the book
is aimed at professionals, many topics
of interest to the hobbyist are omitted
or mentioned but briefly. Even with
these qualifications, however, this is a
uniquely valuable book. In many re-
spects it is, as the title indicates, the en-
cyclopedia of electronics.

OW TO MAKE MORE MONEY IN
YOUR TV SERVICING BUSI-
NESS. By John Markus. McGraw-Hill,
New York. 346 pages. $7.95
Despite a crass title that almost made
me pass it by, this is a valuable and long-
overdue book. It is meant for anyone
who wants to run a good, honest TV re-
pair shop—precisely the man whose
good nature often puts him out of busi-
ness before customers can find him.
How to Make Money will not help the
sharpie with new hints on how to cut
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corners or bamboozle customers but it
should aid men of good will. Its empha-
sis is on the day-to-day details of run-
ning a repair business (there is nothing
on TV circuits or theory).

In refreshingly straightforward lan-
guage, Mr. Markus describes how to set
up a repair business, how to run it effi-
ciently and, above all, how to attract and
keep customer{ who will value what
you have to offer. And, despite the ex-
periences you and I may have had, there
still are a few people who want to run
their businesses like that.

LECTRONICS FOR EVERYONE.

Second Revised Edition. By Mon-
roe Upton. Signet Books, New York.
352 pages. 75 cents

This paperback, in its first edition,
already has introduced thousands of
laymen to the mysteries of electronics.
It provides what many other basic
books promise but fail to deliver: an
easygoing, understandable exploration
of electronics. Our illustration, from the
book, pictures Abbe Nollet’s famous ex-
periment in which a Leyden jar was dis-
charged through a mile-around circle of
monks. Upton’s style is breezy but
informative, and his introductory chap-
ters on the atom and electron are
particularly well-gauged to hold the in-
terest of the newcomer. There is an oc-
casional example of oversimplification
that borders on the misleading, and the
book’s revision has not brought it com-
pletely up to date on matters such as
semiconductors, but the little volume
remains.excellent for beginners. §-
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RADIO GIANT-SIZED Pages
The Largest Catalog
in Qur 42-Year History

It's New — It's Big — It's Better Than Ever
it's From the “World’s- Hi-Fi & Electronics Shopping Center”

The exciting, all-new 1963 Lafayette Catalog ... Citizens Band, Tape Recorders, Stereo Hi-Fi,
features thousands of items for the audiophile, Ham and Amateur Equipment, and much more.

experimenter, technician, hobbyist, serviceman  No Money Down on Lafayette’s Budget Plan

ONLY LAFAYETTE OFFERS THESE OUTSTANDING EXTRAS:
VSATISFACTION GUARANTEED OR MONEY REFUNDED VLOWEST PRICES VEXCLUSIVE
LAFAYETTE KITS VLARGEST STOCK SELECTION VBUY THE EASY-WAY WITH EASY-PAY . ...

LAFAYETTE FM/AM | LAFAYETTE HE-20C LAFAYETTE LAFAYETTE LAFAYETTE 4-TRACK
STEREO MPX TUNER | C-B- TRANSCEIVER 10 TRANSISTOR B  “SQUELCHER” STERED TAPE DECK
 “WALKIE-TALKIE”

LT-78

= g

89 50 53 2-10r-62.90 - ;

| ]

o Tuned RE Stage; l 09.50 __ HE-55 |0-95 99.50 Ry
puplex 3 Gang Tun- | @ Officlally Approved ® 50% More Power- ® Noise Eliminator o nsistors
ing Condenser For Use in Canada ful—Extra RF Stage anouI Squeléher - |anta“dt igteT::o IRm:-

® Automatic Fre- | @ 8 Crystal Control- e Recelves and o Improves Recep- ord/Play Preamps
quency Control and led Receive and Transmits up to 2 tion in Most C.B. ® Records Sound-on-
Noise Filter Transmit Positions Miles Transceivers Sound

ND SALES CENTER
ey TaAaike. 0 AFAYETTE RADIO ELECTRONICS, Dept. EIA3-2

111 Jericho Turnpike, Syosset, L. 1., N. Y.
§ P.0. Box 10, Syosset, L. I, N. Y. O gend me the \
q Free 1963 388-
- — ,U.\l\ 10s ) for Stock No. Page Latfapette
L r 1SS __________, shipping charges collect. Catalog
OTHER LOCATIONS |
Jamalca, N. Y. Newark, N. J. [ Name
New York, N. Y. Plainfield, N. J.
Bronx, N. Y. Paramus, N. J. ' Address
Scarsdale, N. Y. Boston, Mass.
OPENING FALL 1962 — NATICK, MASS. LCI(&_ - es G o) G Gn @ Z:na_;_ﬁata- - s o e e
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a no-cost

ACOUSTIC CABINET for
TRANSISTOR PORTABLES

By Sal Stella

MOST transistor radios have a somewhat tinny sound because of their small
loudspeakers and lack of baffle.

You can remedy the situation for your own small pocket portable by build-
ing a cost-free cabinet that substantially improves both the tone quality and
the sound projecting ability of your little radio. No modifications are required
on the radio. It is simply slid into the cabinet so that the speaker area is cen-
tered in the box. As can be seen from the photos the tuning and volume con-
trols are not blocked.

The model shown is made out of corrugated
cardboard. Cut out the pattern and make the
fold lines as shown. Pre-bend the cor-
rugated cardboard along the fold
lines for easier handling. Then
glue the tabs to the tab anchor
areas, squaring up the box as 4 :
you do so. Follow the se- p

%
; i / ~—-
e ¥ 4 7 Lk y il =
quence of numbers. First se- £ o e

cure tab #1 to tab anchor .
#1, tab #2 to tab anchor AN
#2, etc. Cut out the :
openings to fit your
own radio at the sug-
gested angle, making
sure the bottom of
the radio rests on
the floor of the '
cabinet.

In the photo at
right, the cabinet

is actually being ¥ L £ b " )
held upside Y . 1
down. For table- B - ' o 4

top use it’s best
to set up the cab-
inet so that the ra-
dio speaker faces
slightly upward.
The cabinet may
be made of 14” ply-
wood using the
same dimensions. 3
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Model of electrostatic printing
device (see text). The printed
samples are on sandpaper (left),
cardboard (center) and cotton.

3ol Vil s e

TRUE ELECTRONIC PRINTING

AN ELECTROSTATIC printing process devised at the Stanford
Research Institute represents the first basic change in printing
techniques in decades. It promises simpler printing equipment and
may render better picture reproduction with a 200-line-per-inch
screen, compared to 150 lines used in such magazines as EI. The
process is truly electronic. A model of the SRI device is shown above.
The fine-mesh screen (see model) is charged to 1,500 volts. A stencil,
in which the area to be printed is transparent and the rest opaque, is
applied to the screen. The paper (top of photo) is placed near the
screen, backed by a metal plate of opposite polarity from that of the
screen. A mixture of dry-
ink pigment and resin is Prototype of the electronic printing machine.
brushed into the screen. Note the DC power supplies in rear of picture,
These particles (black
balls in photo) acquire a
charge from the screen
and are attracted to the
plate. Only those in trans-
parent areas of the stencil
can get through, coming to
rest on the paper in the
pattern of the stencil. Heat
fixes them in place. The
material being printed
doesn’t have to be paper.
The ink sticks to any
surface. 4

Electronics Illustrated
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PRIZE SHACKS

Wik 520! In each issue EI publishes photographs of three

Prize Shacks—Citizens Band, short-wave listening
and amateur radio rooms or corners that have an attractive and
efficient-looking layout. To the owner of each Prize Shack we
pay $20. We invite you to send us a picture of your CB, SWL
or ham shack, along with a list of your equipment. We prefer
8x10-inch glossy prints. Pack your picture well to prevent
damage in the mail. Unused photos are returned. The address:
EI Prize Shacks, 67 W. 44th St., New York 36, N. Y.

Seth B. Paull operates 1W1717 from

this CB shack in Bristol, R. 1. He

uses the station in his radio and
TV business and also in emergency

work with Bristol County CB Club. |
Gear includes a USL TR800 5-watter,
Lafayette HE-29 handi-talkie, bank |
of 22 crystals and a Mark 1 beacon. | |

Prize SWL shack owner is L. R.
Ferguson. Dallas, Tex. He has
no less than four Hallicrafters
cnd Hammarlund receivers. And
outside are five cntennas that
include a 80-fi. long-wire and
a 604t inverted V. He has
DXed 100 countries, all states.

Our attractive ham shack is
run by Fred J. Harris, Jr.
KE9YSC, Bellwood, Ill. He’s an

ex-Novice with Technician I
ticket, is mow working on
a General. In shack are a 1

i
e |

; '¥| BELLWOOD, ILL &>
.% [ WTED STATES OF AMERKA
\ A I e g

£

Hallicrafters recelver and
Knight T-50 CW transmitier.

"El I,
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some

ANY'’S THE Bt

TIME most E
of us have looked
through the Citi-
zens Band rules
and wondered
what some of that
legal stuff really
means in every-
day operations.
Take frequency-
determining ele -
ments, for in-
stance. We’'ve
been mulling that
one over for three
or four years.

Not long ago we
got some of the
elusive answers
we’ve been look-
ing for when we
had a long talk
with the FCC’s
Ivan H. Loucks,
who is top man on
CB as chief of the
Land Transporta-
tion Division.

Since the rules
state that a CB
operator cannot tamper with any fre-
quency-determining element in the
transmitter, we opened with wondering
aloud whether this would not include
crystals.

Mr. Loucks’s answer, it turns out,
won’t affect the huge amount of crystal
trafficking now going on. It is perfectly
all right for anyone to install new crys-
tals, said Chief Loucks, if the manufac-
turer certifies the required .005% tol-
erance for your transceiver. But he did
caution against the practice of crystal-
swapping between units. This might
lead to off-frequency operation, a too-
common cause of illegal performance.

This led to another interesting inter-
pretation of Part 19. Let's say that a
dealer sells you a crystal that misses
the .005% spec. You install it and
operate, none the wiser, until the FCC

80

CC thoughts
| '_

FCC’'s Ivan Loucks (left), chief of CB operations,
during chat with El's CB Editor. Len Buckwalter.

Loucks-answers the most-asked
questions on Citizens Band Radio.

By Len Buckwalter, 1W5733

pegs you with an
off-frequency no-
tice. Who is re-
sponsible? It’s
you, the CBer, not
the manufacturer.
The FCC has no
jurisdiction over
equipment makers
and is interested
only in who com-
mits the offense (a
good reason for
sticking with rep-
utable CB manu-
facturers).

Another hazy
area came into
focus when we
asked about the
numerous signal-
ing systems that
have appeared.
Mr. Loucks’s an-
swer roasted the
turkey calls and
Q-birds. You can
use tones to at-
tract attention, but
it’s not that sim-
ple. Any non-voice
signals must be used to operate some
device which performs the attention-
attracting chore. For instance, a tone
can work a relay that rings a bell, lights
a lamp, etc. The evil with tone alone is
that it can be used to transmit intelli-
gence, like one beep for yes, two for no,
and a tone, though it gets through where
a voice will not, can cause interference.

How about scramblers, those attach-
ments that make the voice sound like it
went through an electronic mixer?
They’re permissible. Scrambling, ac-
cording to Mr. Loucks, is just another
means to insure privacy of communica-
tions. The principle fits in with the
intent of the Communications Act—
specifically Section 605, which contains
the secrecy provision.

The Chief then shed some more light
on 605. According to the law, QSL cards

‘Electronics Illustrated
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on (B

mailed by many CBers are illegal, said
he. QSLing a station you hear, but
don’t work, makes you a third party. To
divulge what you hear is against the
law. In effect, the QSL card does it. The
situation is further aggravated by the
fact that other persons (such as mail-
men) can read a post-card type QSL.
Mr. Loucks added the suggestion that
the whole process of CB QSL’s reflects
an undesirable hobby-type operation.
Why confirm a short-range contact?

How about a power increase beyond
five watts? The answer was simple. It
would defeat a major reason for bring-
ing the band into existence. More power
is virtually synonymous with stricter
regulation, and the cost of equipment
would rise sharply (it would have
to, since the technical specs would
tighten). And you could look forward
to stricter operating rules to cope with
interference that inevitably results from
higher power.

What about—raising the 20-foot
limit on antenna height? Mr. Loucks
sketched in the little-known basis for
the rule. It seems that the Federal Avia-
tion Agency controls all air space and
considers 20 feet over man-made or
natural formations the top figure for
many areas. The FCC chose it for all CB
antennas because, admittedly, any other
approach produces a staggering amount
of paper work. If handled on an indi-
vidual basis, as in other radio services,
each CBer would have to pinpoint his
latitude and longitude. Then the FCC
would have to check each one for aero-
nautical hazards. The blanket 20-foot
decision simply makes life easier for the
heavily burdened FCC operatives.

Mr. Loucks’s hints for the future:
watch for a rewrite of Part 19 to clarify
some of the legal language. And hold on
to your pocketbook—the Commission
has toyed with the idea of fines (not to
ielirclceed $25) to bring errant CBers into

e.

Fines for breaking the rules: it sets
one to thinking. Which, no doubt, was
the FCC’s intention. - §

January, 1963

CRT SHIELD
for your SCOPE

F YOU are troubled by reflections on
the screen of your oscilloscope when
trying to view a critical trace, you can
make an excellent CRT shade from a
cigar tin. The Dutch Masters brand is
packed in a can whose outside diameter
makes a perfect friction fit inside the
bezel of a number of current scopes.

A before and after view of the clgar container.

To adapt the can, simply run its bot-
tom through a standard can opener. This
will provide a hollow cylinder which
should be sprayed flat black inside to
kill reflections. When mounting the
shade, squeeze its sides slightly and
press-fit it into place——Dave Gordon -§

The shield in place on a Paco model 5-55 scope.

81


www.americanradiohistory.com

THE MINI-FI

A mono amplifier for $10 . . . stereo for $15! Two tubes, 20 db of
feedback, direct coupling and Ultra-Linear output produce the

cleanest two watts you've ever heard!

By Dave Gordon

AUDIOPHILES usually prefer 15

watts or more per channel for
living room hi-fi, but there are times
when an amplifier that puts out a clean
couple of watts will do a specific job
more efficiently. For instance, a small,
high-quality amplifier is well suited for
use with a tape deck, or it can feed the
center-channel speaker in a stereo
setup.

The EI Mini-Fi is just such an ampli-
fier. Simple and easily built, it delivers
an exceptionally clean 2 watts and fills
the bill where power requirements are
low but fidelity requirements are high.
And it can be constructed in either of
two versions—mono or stereo. Building
cost runs about $10 for the mono model,
about $15 for stereo.

With the Mini-Fi, an inexpensive FM
tuner and EI's Duoflex speaker (July
'62 issue) or similar system, you can
have a top-quality FM radio at a frac-
tion of the cost of commercial equiva-
lents. Or if you want an outstanding
phonograph at minimum cost, you can
feed the output of a high-quality ce-
ramic cartridge directly into the Mini-
Fi's input jack.

Two keys to the Mini-Fi's quality are
a carefully selected output transformer

82

and a new tube, the ECL86, which com-
bines a high-gain triode with a sensitive
output pentode.

The Mini-Fi’s circuit has several off-
beat aspects (see schematic). Starting
at input jack J1, control R1 establishes
the level of input signal. If the associ-
ated equipment has a built-in volume
control, R1 may be omitted. Capacitor
Cl1 is necessary to prevent the grid bias
achieved by the 10-megohm grid resis-
tor (R2) from being shorted out by the
input load. The 68-ohm cathode resistor
(R3) does not function as a bias resistor
but simply lifts the cathode off ground

PARTS LIST

Resistors: '/ watt, 10% unless otherwise indicated
R1-—500,000 ohm or | megohm pot. w/switch S|

R2—10 megohm R4—470,000 ohms

R3—48 ohms R5—1,200 ohms

R6—580,000 ohms

R7—Any value 7,500 to 10,000 ohms, 10 watt
adjustable

Capacitors:

Cl—.01 mf ceramic disc

C2,C3—.02 mf ceramic disc

Ca—40 mf @ 450 V; 10 mf @ 450 V; 80 mf @ 200 V
triple-section can-type alectrolytic (see text)

TI—Universal output transformer (Lafayette TRI3)
see text

T2—Power transformer. Secondaries: 3 V@ |5 a,
750 V @ 40 ma, centertapped (see text)

TPI—2-screw terminal strip

J1—Phono jack

Misc.—7-pin tube socket, 9-pin socket, 4-lug ter-
minal strip, wire, etc.

Electronics Illustrated
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TECH SPECS
Power Output: %@?’5 wkaﬂs (rms) before clipping
1 ke

Frequency Response: +0db, —3db; 25 cps—40 ke
@ .75 watts)

Sensitivity: 275 volts (rms) for ful output

Distortion (HD): 1% @ | watt, 2.5% @ 2.25 watts

Square Wave Response: No ringing at any fre-
quency

H

=
ANAAA
YWY

Output transformer Tl is wired in an Ultra-Linear or split-load
configuration. A slight advantage is realized by this hookup
in the below-100 cycles performance of the Mini-Fi amplifier,

www americanradiohistorv com
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sufficiently to allow feedback to be ap-
plied to the cathode. Resistor R4 serves
as both the plate load resistor of the
triode and the grid return of the pen-
tode. This means that the pentode grid is
operating with a voltage on it equal to
the plate voltage of the triode. Since the
ECLB86 pentode requires about 8.75 volts
bias on the grid, an over-large cathode
resistor (R7) provides a voltage drop
equal to 8.75 volts plus the triode’s plate
voltage.

For optimum results, the bias on the
output tube must be adjusted critically
with R7. It’s not possible to specify an
exact resistance for R7 because with a
direct-coupled circuit, in which one
tube’s plate voltage is another tube’s
grid voltage, the normal voltage varia-
tions tend to add up. As measured with
respect to the cathode (in other words,
with the positive lead of your meter on
pin 7 and the negative on pin 8), R7
should be adjusted for 8 volts. With re-
spect to ground, both pins 7 and 8 will
show anywhere from 100 to 150 volts
positive, but pin 7 will be 8 volts more
positive than pin 8. The grid voltage on
the output tube should be measured
with a VTVM (preferably) or a 20,000
ohms/volt VOM.

If the equipment is available, a better
way to determine the correct bias on
the pentode is to use an audio generator
and oscilloscope. Connect an 8-ohm load
resistor to the output terminals of the
amplifier, feed a 1-ke signal into J1 and,
with R1 on full, adjust R7 for maximum
undistorted output as viewed on the
scope. The level of the 1-kc signal fed
into J1 and R7 should be adjusted with
respect to each other, so maximum sig-
nal output with minimum clipping is
obtained.

Since the cathode of V1’s pentode sec-
tion is operating with over 100 volts on
it (to compensate for the high grid volt-
age), the plate and screen grid must be
raised above their normal 250 volts by
an additional 100 volts to insure proper
current flow. This accounts for the high
plate and screen voltages on the ECLS86.

Parts Substitutions. Certain parts
changes are permissible. Wired as
shown, the Mini-Fi has an input sensi-
tivity of .25 volts. In other words, .25
volts applied to J1 (with R1 wide open)
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Top chassis view of Mini-Fi shows socket and com-
ponent placement. Keep V2 away from filter C4.

will drive the Mini-Fi to full output.
However, if more gain is desired, feed-
back resistor R5 can be increased in
value. Capacitor C2 should be decreased
in the same ratio. Input control R1 may
be 500,000 ohms to 2 megohms.

Output transformer T1 was selected
on a price vs. quality basis. There’s no
point in substituting another trans-
former unless it’s in the $6-or-over-
range. If a better quality transformer is
used, feedback components R5 and C2
will have to be readjusted. Select R5
so that approximately .25 volts input
drives the amplifier to full output. The
value of C2 will have to be established
experimentally as follows. Set R1 half
open and use the smallest value of C2
that eliminates the resulting supersonic
oscillation as viewed on a scope. As an
alternative, feed in a 10-kc square wave
and adjust C2 for the flattest tops.

Power transformer T2 may be a sur-
plus or junkbox component. Its high-
voltage secondary can range from 600
volts center-tapped to 750 volts center-
tapped (300-0-300 to 375-0-375) with at
least a 40 ma rating. If the high-voltage
secondary is in the 600-650 volts center-
tapped range, no additional parts are
required. However, if the DC voltage at
the 6X4 cathode (pin 7) exceeds 380
volts, install a resistor between pin 7 of
V2 and C4B. This point is marked X on
the schematic. The value of the resis-
tor is determined experimentally, but
should be a 4-watt job at 500 ohms or
higher. In any case, select the resistor
‘to provide about 350-375 volts at C4B.

Electronics Illustrated
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TO V¢, Via
PINS 4,5

If the filament winding of transformer
T2 has a center-tap as shown, do not
connect it to ground because the high
cathode voltage on the pentode section
may arc over to the filament. Connect
capacitor C3 to the center-tap as shown.
If the filament winding has no center-
tap, connect C3 to pin 4 of V1. C3 is not
critical and values from .002 mf to .05
mf will serve.

Filter capacitor section C4A may be
anywhere from 10-50 mf at 450 volts,
C4B should be 40 mf or higher at 450
volts and C4C can be 20-80 mf at 150
volts rating. If a resistor is installed at
X, an additional 8-20 mf capacitor at 450
volts may be installed from pin 7 of V2
to ground. If desired, separate capaci-
tors instead of the multiple-section can
type shown may be used.

The stereo version of the Mini-Fi re-
quires little redesign. All components
are duplicated except those in the power
supply. A power trans-
former capable of su-
plying at least 80 ma
is required and a heavy- 1o
duty rectifier tube, the
6CA4 is substituted for
the 6X4. The 6CA4 re-

Pictorlal of the power supply
for the stereo version shows
the revised power supply
wiring. All other components
are doubled for stereo. Note
that a metal mounting plate is
used for the filter capacitor in
both mono and stereo versions.

quires a 9-pin socket in-
stead of the 7-pin type
used by the 6X4. Al
other components not
shown in the partial
schematic and pictorial
of the stereo model are
duplicated. The new or
additional power supply components are
indicated by the letter a in the diagrams.
Capacitor C4Ca is a tubular electrolytic
with the same specifications as C4C.

A larger chassis will have to be used.
No size is specified here, because the
physical size of the larger power trans-
former will determine the overall chas-
sis dimensions.

The Mini-Fi is designed for an 8-ohm
speaker load. With either a 16- or 4-ohm
load there will be a slight loss of power,
but the high level of feedback will keep
distortion low.

If desired, the stereo version may be
operated monophonically by feeding the
same signal into both input jacks and
paralleling the outputs for a 4-ohm out-
put impedance.

In listening tests, the Mini-Fi is im-
pressive. It appears to be able to drive
any speaker system except suspension

types. G

70 8RN LEADS
OF OuTPUT
TOW YO via AFORMERS
PIN? PINT T Tia

For the stereo version of the
Mini-Fi, the power supply is
redesigned. A new rectifier
tube, a 9-pin socket, a heavier-
duty transformer, and an ad-
ditional filter are required.

January, 1963
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RF SIGNAL GENERATOR

Easy-to-build one-transistor unit covers the basic alignment

frequencies for radio testing and servicing.

THIS little RF generator will handle
about 95% of the service jobs re-
quiring an RF test or alignment signal.
Up to .25 volts of unmodulated RF is
available in the range of 400 ke to 1600
ke divided in two bands. These frequen-
cies cover all the common BC radio IF
and RF frequencies.

The shielding case and isolation from
the AC line due to battery operation
minimizes RF leakage. An input jack for
external modulation (J2) allows the
Audio signal generator or other exter-
nal audio source to be used.

Construction. Cut the tuning capaci-
tor (C1) shaft to a length of 5 inch and
the output control (R4-S2) shaft to %
inch. C1 is mounted to the front panel
with 6-32, ¥4-inch machine screws into
the tapped holes on the capacitor. The
other front panel components mount in
a normal manner. Clip short the termi-
nal lugs of L1 and discard the short
pickup lead. The normally grounded
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terminal of L1 is soldered to the separa-
tor on C1 as shown in the pictorial. A
holding clamp for battery Bl is con-
structed as in the audio generator. Since
tuning capacitor C1 is slightly too deep
to permit the back of the case to be fas-
tened using the existing screw holes,
drill a new set of pilot holes for self-
tapping screws. There will be a ¥%-inch
gap at each end of the case, but this is
not critical with respect to signal leak-
age or use.

Calibration. The RF generator can be
calibrated easily with an accurately
aligned broadcast receiver. The BC
band of the generator is calibrated first.
Set S1 to its open position. Connect the
generator leads to the receiver’s an-
tenna and ground terminals or across
the loop antenna terminals with a small
capacitor (about .0001 mf) between the
“hot” lead of the generator and the_ an-
tenna. Turn on the receiver and genera-

[Continued on page 88]

Electronics Illustrated
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AUDIO SIGNAL GENERATOR

Companion audio instrument produces both sine and square waves
for hi-fi and public address amplifier testing.

DESIGNED around a single transis-  distortion. Square waves of poorer
tor, this compact generator can be  quality are also available.

used for audio testing or to modulate an Construction. No special problems
RF signal generator. It provides five dif- should be encountered in the construc-
ferent sine-wave frequencies with low [Continued on page 90]

Functioning as a team. the
two instruments make radio
receiver alignment a snap.
Each generator may also
be used independently
when situation demands.

January, 1963 87
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RF SIGNAL GENERATOR

SOLDERED
TO FRAME

tor. Modulation is not required. Tune in
a station at the low end of the broadcast
band between 600 kc and 700 ke. With
output control R4 set to a high level,
tune Cl to zero beat with the station.
At the frequency of each broadcast sta-
tion you should hear a heterodyne
whistle, which should lower in fre-
quency, disappear, then rise in fre-
quency. Adjust the ferrite core of L1 if
necessary to place 700 ke at the bottom
left side of the dial. Mark the frequency
of the broadcast station on the generator
scale at the point where the heterodyne
whistle becomes a growl and disappears
(zero beat). Continue this process
throughout the dial using known fre-
quency broadcast stations as your
standard. Don't trust the dial calibra-
tion of your radio more than you have
to.

Now set S1 to the IF position and con-
nect a jumper lead from the oscillator
section (smallest gang) of the radio to
chassis ground. Tune the RF generator
for a loud signal in the receiver. Assum-
ing the radio has a 455 ke IF, mark this
frequency on the generator dial. Now
remove the jumper wire and you can
calibrate the rest of the scale against the
low end of the broadcast band using the

88

same technique as that given above.

Using the Generator. The application
of the RF signal generator is conven-
tional in that a .01 capacitor should be
used in series with the output lead for
IF alignment, and a 100 mmf for broad-
cast RF alignment. The output lead is
a single conductor shielded cable with
a miniature plug for matching J1 on one
end and Minigator clips for connecting
to the receiver on the other.

For alignment without using a modu-
lated signal, monitor the receiver’s AVC
voltage with a VTVM.

To align a receiver without a VTVM,
AF modulation must be provided. The
audio signal generator is a natural com-
panion to the RF generator. Simply con-
nect the audio generator output di-
rectly into the RF generator external
modulation jack J2. A VOM set for its
lowest AC range is clipped across the
speaker’s voice coil leads to monitor the
output tone.

Possible Troubles. The RF Generator
was tested for a variety of components
and was not critical. However, if
trouble is experienced first recheck
the circuit for correct wiring, shorts,
shorted capacitor plates, poor connec-
tions, reversed polarities, etc. If every-

Electronics Illustrated
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thing seems to be in order, try:

@ Changing R1 to a value anywhere
from 330,000 ohms to 560,000 ohms.

® Changing R2 to a value between
820 and 2,200 ohms.

@ If a substitution has been made for
L1, the leads to ground and tap on the
lower portion of the coil may have to be
reversed.

Circuit Description. The RF signal
generator utilizes a Hartley oscillator
circuit. C1A tunes the BC band. IF band
operation is obtained by paralleling C1A

Internal view of the
RF generator. Parts
layout is not critical.
Terminal keying of
jacks J1 and J2 is
seen on next page.

with C1B and C2. Signal pick-off at the
collector of Q1 through a 100 mmf ca-
pacitor (C5) to the 1,000 ohm output
control (R4) minimizes external circuit
loading effects on the generator. Exter-
nal modulation (when used) is applied
to the collector circuit.

One of the RF generator’s most at-
tractive qualities is its size. It literally
fits into a pocket or, if you are a radio
serviceman, into the corner of your
service case. The audio generator

matches it in size. Q
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RF GENERATOR PARTS LIST

Resistors: 10%, '-watt

R1—470,000 ohms

R2—1,000 ohms

R3—270 ohms

R4/S2—1,000-ohm miniature volume
control w/ switch

R5—220 ohms

Capacitors:

CI1A ,B—Two-gang, 365 mmf each

gang, variable
C2—300 mm{ (mica)

C3,C5—100 mmf ceramic disc
C4-—2 mfd, low voltage miniature

ceramic
C6—.005 mf, 400-Y o
ceramic disc
Q1—2N508 transistor

LI—Tapped transistor antenna
A kit of parts is available from Lafayette Radio, 111 Jericho Tpke, Syosset, N. Y. Stock #SP-286: Price $6.55.

loopstick (Lafayette MS-299 or

equiv.)
S1—SPST toggle or slide switch
B1—9 V battery and connector
Ji,J2—Miniature jacks plus mating
plugs
Misc.—Aluminum cabinet,
§14"x3"x2'4”; four-lug soldering
strip; knobs, etc.

r higher,
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AUDIO SIGNAL GENERATOR

tion of the unit. Use the standard pre-
cautions when soldering the transistor
to the terminal strip to avoid heat dam-
age. Some wires in the pictorial (par-
ticularly in the area of S1) are shown
longer than necessary for the sake of
clarity. In practice, keep the leads as
short as possible and use spaghetti or
plastic tape to insulate any components
or leads that may short out. Jack J1 is
mounted directly on the metal cabinet
which grounds its terminal A.

The battery clamp is formed from a
strip of aluminum about 34 x 2 inches.
Drill and bend as required to hold the
battery in place.

Cement a piece of high quality paper
to the front panel with rubber cement.
All of the markings except the index
marks on the shape control may be
placed on the paper before you fasten it
to the panel.

Calibration. Connect the output of
the audio generator to an oscilloscope
or a VTVM. Set the output control for

90

maximum. Set the frequency control to
3 (10 ke) and adjust the shape control
for a clean sine wave (as seen on the
scope) or for a 1 volt output on a VITVM.
Mark the shape setting 5. For each po-
sition of the frequency switch find and
mark a shape setting. On the 1 (100 cps)
and 2 (300 cps) positions, there may be
a low-frequency variation of output
when you adjust for best sine wave or 1
volt output. If this occurs, simply adjust
the shape control for increased output
till the output steadies.

Using the Generator. The Audio Sig-
nal Generator may be used for signal
tracing in public-address amplifiers,
hi-fi amplifiers, tape recorders, audio
sections of radios and TVs. Simply in-
ject the generator’s signal to the input
of the amplifier under test and measure
AC voltage at the input and output of
succeeding stages with a VTVM, audio
VTVM or an oscilloscope. Loss of signal
or extremely low gain indicates the
trouble area.

Electronics Illustrated


www.americanradiohistory.com

T

FREQUENCY

S1A_|s1B
5 7

BLU
2
3
l‘ 5 +—of Eso(uuussm =
= ’5 001 ﬂ{(.—o
c2 3
BRN '325 ’_{(_4:
@l

MF ’_{U"’

ca

Pd
.2‘—‘{
MF

WAVE SHAPE

5

Distortion problems can be localized
by the same technique except that a
scope is used as an indicator. In all cases,
reduce the signal generator output suffi-
ciently to prevent overloading.

The maximum output power of audio
amplifiers can be determined. Connect
the signal generator output to the am-
plifier input. Connect a scope across the
load resistor (high wattage 4, 8 or 16
ohms) and appropriate speaker termi-
nals. Increase the signal generator out-
put till the wave form on the scope
shows clipping. Measure the AC voltage
across the load resistor.

Other applications for the Audio Fre-
quency Signal are as a modulator for
the RF signal generator, frequency re-
sponse testing, etc.

Square waves can be obtained on the
300 cps, 1 kc and 2 ke frequency ranges
by setting the shape control to zero. The
square waves are symmetrical and
might be more properly called rectangu-
lar waves. This type of output was not a

January, 1963

Universal output transform-
er serves as inductive ele-
ment in generator's one-
transistor circnit. Wave
shape and frequency are
determined by setting
shape control pot Rl in
conjunction with switch S1.

design objective and is simply a plus.

Circuit Description. The basis of the
circuit is the Hartley oscillator with ca-
pacitors C1 through C4 in combination
with T1 forming the tunad circuit. The
amount of feedback is controlled by C6
through C8 and shape control R1.-§-

AUDIO SIGNAL GENERATDR PARTS LIST

Resistors: 13-watt, 10% unless otherwise indicated

R1—},000-ohm potentiometer

R2—270,000-ohm R3—1,200-0hm

R4/52—1,000-ohm miniature potentiometer with
switch

Capacitors: Low voltage ceramic types (except
C5

)
CI1—.001 mf C4—.4 mf (two .2 mf in parallel)

C2,C7—.005 mf C5—.1 mf paper, 600 volts
C3—.05 mf C6—100 mmft
C8—2 mf

C9—10 mf, 15 ¥V miniature electrolytic

Ti—Universal output transformer (Lafayette TR-12,
no substitute)

Q1—2N508 transistor

J1—Miniature phone jack

S|—2-pole, 5-position miniature non-shorting
rotary switch (Lafayette SW-78 or equiv.)

B1—9-V battery "

Misc.—I 5147x3"x2)” Minibox; 4-lug soldering strip;
knobs, etc.

A kit of parts is available from Lafayette Radio,
Stock #£SP-287: Price $8.90.
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Fisher KX-200

STEREQ MASTER
CONTROL AMPLIFIER

THE MOST recent of the major hi-fi
manufacturers to enter the kit field,
Fisher Radio offers as its first release a
stereo master-control amplifier. Rated
at 35 watts (40 watts IHFM) per chan-
nel, the model KX-200 has all the fea-
tures one would expect in a late-model
integrated stereo amplifier, plus several
novel design ideas.

Fisher’s approach to the instruction
manual and kit construction procedure
ranks among the best we've checked.
The instructions are exceptionally well
done and are written with a light touch
calculated to hold the interest of the kit
builder. Scattered throughout the man-
ual are phrases such as “. . . if you have
any parts left over you goofed! Go back
and check . ..”

The Construction process is broken
down into 20 stages, each stage occupy-
ing one side of a page with the pictorial
on the facing page. With few exceptions,
the components required for each stage
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are packaged as a group in a plastic bag,
each with its own parts list.

When you unpack the kit you’ll notice
that almost all controls, terminal strips
and tube sockets are premounted. Fur-
thermore, all leads are precut and
stripped to the exact length required.
But even with so much of the work done
for you remember that this kit is almost
the equivalent of two mono preamp-
amplifiers. You still can figure on a
week of evenings to complete the kit.

The Fisher circuit is quite straight-
forward. Looking at one channel, you’ll
find a dual-triode preamp stage with
feedback equalization for tape and
phono. This is followed by a triode with
a feedback switching arrangement
which permits it to serve simultane-
ously as a tape output and monitor head
input for use with tape recorders (see
schematic) .

The tone controls are of the “losser”
type and are quite effective. The driver

Electronics Illustrated
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stage uses a pair of direct-coupled tri-
odes in a split-load phase inverter to
feed a pair of 7591 output tubes.

As can be seen in the photos, the out-
put transformers are massive and con-
tribute much to the unit’'s excellent
power response. A silicon diode power
supply serves the high voltage require-
ments of the amplifier. In the interest
of low noise, all filaments in the ampli-
fier, with the exception of the output
tubes, are operated on DC. !

Some special features of the Fisher
are worth mentioning. A built-in meter
serves for output tube balancing and
bias adjustments. Far from a gimmick,
the meter is a worthwhile feature which
lets you keep tabs on the proper opera-
tion of the output tubes. The meter
enables you to adjust the circuit for
optimum performance and even indi-
cates when the tubes may need replace-
ment. (It can be seen on the rear panel
in our photo.)

The arrangement for a center-channel
speaker is novel. The secondaries of the
output transformers in the Fisher have
their 4-ohm taps grounded and their
commons used for the feedback take-off
point. A center-channel output terminal
is connected between the common of

JTanuary, 1963

Close-up of chassis rear shows metering provisions
and center channel speaker output. Five-position
switch immediately above meter selects its func-
tion—(either bias or balance} for each channel

www americanradiohistorvy com
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one transformer and the 16-ohm tap of
another. This provides an A+B center-
channel feed which not only can be used
for stereo fill (without the need of a
separate center-channel amplifier), but
will drive an extension speaker in your
bedroom with a mono version of the pro-
gram playing in your living room.

Tech Specs. It’s always gratifying to
check out an amplifier and find that the
manufacturer has hewn to the straight
and narrow path in his specifications.
Our tests confirmed every printed speci-

Rear chassis view of com-
pleted unit before instal-
lation of tubes. Note the
two massive output trans-
formers which contribute
to the Fisher's excellent
power response. The four
sockets for the output tubes
(with ventilating holes
spaced around them) are
seen between the rear
apron and output trans-
formers. The voltage ampli-
fier tube sockets are hidden
from view but logically
pPlaced close to front panel.
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The underchassis view of
completed amplifier. Aside
from the modules, the en.
tire amplifier is handwired.
An open, well spaced lay-
out simplifies construction
and even an absolute be-
ginner should have no
difficulty in successfully
completing Model KX-200.

fication on the KX-200—and they are
quite good. For example, Fisher speci-
fies an output power (one channel) of
35 watts (rms) at an intermodula-
tion distortion of only .8%. We obtained
.76%. Fisher claims a frequency re-
sponse at 35 watts of 20 cps to 20 ke,
+1db. We obtained the same response,
but *=.5db.

As a final comment, the Fisher KX-
200 not only measures up extremely
well, but sounds as good as the best
we’ve heard in its power range. -§-

Electronics Illustrated
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INVISIBLE
ANTENNAS

—

Your neighbors will never know if they can't see your skyhook!

By Steve Bacon, W2CJR

SUPPOSE you are the world’s most
enthusiastic ham or short-wave lis-
tener. You can hardly wait to try out
that new rig—except for one thing: an
antenna. Those fortunate enough to live
in more rural areas can simply string a
wire betwixt house and barn. But the
inmates of those concrete-and-steel
apartment jungles have a more serious
problem.

One frustrated ham we know solved
it by loading up the steel beams of the
elevator shaft. Sitting over his rig in the
wee hours, he found his vertical antenna
worked well enough for local contacts.
Unfortunately, the janitor got suspi-
cious when his fingers started drawing
arcs from the control panel of the eleva-
tor. Our friend, now at a new QTH, at
last report was experimenting with the
fire escape.

Fine-wire antennas are a more ortho-
dox solution. Using any magnet wire
from No. 18 on down, you can construct
an antenna that is virtually invisible.
The main consideration is how fine a
wire you can use and still expect the an-
tenna to support its own weight.

January, 1963

One chap, a ham, used a strand of No.
24 to erect a half-wave antenna for 40
meters (about 65% feet from the for-
mula) and found that enameled wire
blended perfectly with surrounding
brick buildings. Minor complications
aside (he put the thing up on Halloween
and was mistaken for a prankster), the
antenna works well and the secret is
safe—unless the landlord gets ‘fantas-
tically sharp-eyed or lucky.

It’s senseless to put up a fine-wire an-
tenna and then load it down in both
weight and visibility with large glass
or ceramic insulators. Quarter-inch sty-
rene tubing, available at your local
radio supply emporium, is the answer.
For end insulators, saw off pieces about
215 inches long. Drill a #-inch hole in
each end for the wire and you have a
miniature, almost transparent, insulator
(see photos). To fasten the ends of the
antenna, use ordinary TV lead-in insu-
lators of the screw or masonry nail type.
Besides holding well, these make the
whole assembly look less suspicious be-
cause you see such stand-offs every-
where.
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VIEW FROM 5 FEET—
Just how hard-to-see a
- fine-wire antenna can

?"\I be is demonstrated by

this photograph. Di-

If your primary interest is in short-
wave listening you can merely drop the
end of the antenna wire down from the
near insulator and attach it to the an-
tenna post of your receiver. The styrene
tubing makes an excellent feed-through
insulator. Drill a small hole through the
window sill or other convenient spot
and line it with tubing before threading
through the wire.

If you intend to use the antenna for
transmitting, a few more problems are
involved. Pi-network coupling is a
boon in matching fine-wire antennas
properly, and the size of wire you select
will depend on how much power you in-
tend to run. As a rule of thumb, any size
wire capable of supporting itself will
take up to about 30 watts. After that, it’s
a matter of experimentation involving
actual output of your transmitter and
how well your antenna is loading.

A Brooklyn ham hooked his 90-watt
CW rig to an antenna made of No. 24
wire. His first couple of test dits left a
plume of smoke in the air and his wire
in two pieces on the ground. Obviously,
he needed heavier wire. And just as ob-
vious is the fact that fine-wire antennas
are for low-power operation only.

Reactance rises sharply as wire gauge
goes up (and the wire itself becomes
smaller). The smaller the wire, the
more problems you’ll have in trying to
make an impedance match. Tuned
small-wire antennas are likely to be
sharp at one frequency but way off at
others. Single-band operation probably
is best and presents fewer troubles.

There are other counterspy-type an-
tenna gimmicks, of course. If you live on
a fairly high floor you can dangle a wire
out the window in the evening and then
reel it in before dawn and the probing
eyes of the TVI-nervous nellies start
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rectly to the left of the
thumb is an antenna
of No. 32 wire with a
plastic-tube insulator in
center. Can you see it?

darting around in their morning search
of the premises.

We know of several hams who have
taken a sudden patriotic turn—buying
a flagpole and mounting it in a bracket
centered on the window sill. How were
the neighbors to know that the pole also
served as an antenna radiating element?
Another way of doing it is to stretch a
wire “brace” from the end of the pole to
a screw eye in the top of the window
frame. The wire then becomes the radia-
tor. Various types of window-sill an-
tennas are easy to devise for the higher
frequencies—10, 6 and 2 meters, the
Citizens Band, etc.—because of the
small size.

If your friendly landlord permits the
mounting of TV antennas on the roof, so
much the better. Put up a beam and tell
him that it’s a new kind of TV antenna.

A word of caution: don’t try to feed
RF from your transmitter into a master
TV antenna—that is, unless you happen
to be-in the TV repair business or want
to hear your neighbors talking about the
night lightning struck. -§-

A HANDFUL—A complete 50-foot antenna with one
insulator; the ontenna runs directly to the rig.

Electronics Illustrated
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ERUVIAN PRIZE . . . One of the bet-
ter DX trophies in Latin America
right now is a QSL card from OAXS8K,
Radio Atlantida, at Iquitos, a town that
may be in Peru, or maybe Ecuador. And
that’s why this little kilowatter attracts
the DX hunter—both countries claim
Iquitos. Peru seems to have a pretty firm
grip at present. OAXS8K often can be
heard in North America on 9625 kc.
Peru as a whole should give us some
hot listening in the next year or so, re-
gardless of who is in power. A sample
came last July, when SWL'’s could hear
the leaders of a military junta, which
had just seized power, shouting about
liberty and making promises for 1963,
all on Radio Nacional del Peru. At the
same time, the private commercial
broadcasters were doing business in the
usual, quiet way, with Latin music, com-
mercials and Billy Graham. Obviously,
the way to keep out of politics—and
keep your license—in Peru is to ignore
the rattling guns and exploding bombs.
R. Nacional is best picked up here on
9562 ke, which is OAX4R, a 40-KW
transmitter in Lima, although it also ap-
pears sometimes at 854 kc on the broad-
cast band as OAX4A with 20 KW. All
broadcasts are in Spanish but when you
hear short announcements delivered in
an excited tone, interspersed with mar-
tial music, you know something is up.
Most widely received commercial Pe-
ruvian station is OAX4W, Lima. Its ID
is R. America; frequency is 9450 kc.
Program Note . . . WRUL is carrying
a program for DXers produced by James
J. Howard, executive editor of the

SWL-DX NOTES
BY C. M. STANBURY i

American SWL Club. It is heard at 1300
EST on Saturdays (15440, 15380 kc) and
repeated at 1730 EST on Mondays
(15440, 15385 kc).

The Word . . . Two letters we've re-
ceived from NASA officials (in answer
to queries) explain why the radio fre-
quencies used by our astronauts are not
made public.

Says Lt. Col. John A. Powers, the
Public Affairs Officer: “Although this
type of information . . . is not classified,
it is not the policy of NASA to release
these particular facts.”

Adds Ben Gillespie, Chief of Indus-
trial Communications: “Should voice
transmissions by the astronaut be moni-
tored by short-wave listeners . . . not
familiar with the mission, flight plan,
etc., many erroneous conclusions might
be drawn. Such a possibility could con-
ceivably influence the astronaut’s re-
porting of his reactions and observa-
tions.” '

The point is well made. Imagine the
reaction if half the world heard and at-
tempted to analyze this actual report
from an astronaut: “This is Friendship
VII. 'm very warm. I'm not, I'm just re-
maining, remaining motionless here,
trying to keep as cool as possible.”

However, many facts about Mercury
communications have been announced
or pieced together by DXers. Below are
the identifiers used by stations in the
Mercury communications network. In
previous issues we've listed the most-
used short-wave frequencies (compiled
from non-governmental sources) .

Happy listening! -§-

MERCURY STATION IDENTIFERS

io Location iD Location
ATS Atlantic Tracking Ship GYM Guaymas, Mexico
BDA Bermuda HAW Hickam AFB, Hawaii
CAL Point Arguello, Calif. 108 Indian Ocean Tracking Ship
CNvV Cape Canaveral, Fla. KNO Kano, Nigeria
CTN Canton Island MUC Muchea, Australia
CYl Canary lslands TEX Corpus Christi, Tex.
EGL Eqglin AFB, Fla. WHS White Sands, N. M.
GBI Great Bahama Island, Bahamas WOM Woomera, Australia
GTi Grand Turk {sland, Bahamas a4 Zanzibar

January, 1963
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OLD-TASHIONED CHRISTMAS!

The Christmos Tree by Winslow Homer, o wood i M

] of Art.

9! 9.

give your buddies a present they'll ENJOY !

It's not exactly a new idea . . . just a little obscured by bourbon-flavored toothpaste
and mink-lined shaving mugs. But the presents most appreciated are those enjoyed
beyond the moment of receiving. This Christmas, give your friends a present they'll
really enjoy . .. a subscription to ELECTRONICS ILLUSTRATED. They'll thank you all
year because the gift lasts all year. Whether your chums are hams, CBers, short-
wave listeners, hi-fi fans, experimenters, general electronic hobbyists —beginners or
experts—they will enjoy ELECTRONICS ILLUSTRATED, the best magazine for hobby
electronics. And so will you . .. so give yourself a subscription, too! Just write the
names of your friends on the handy card and drop it in the mail. We'll bill you later.

Each person on your list will receive a handsome gift announcement in your name
just before Christmas.

T el T e Tl o T e TR Wu

v

§ Special Christmas Gift Rates WIERRY CHEISTINAS!
.

N

i o pe § ELECTRONICS

Special 2-year gift. ... .... .$3.00 § .LLUSTRATED

First 1-yeargift. ... ............ $2.00

BIUHIE:, [passensions &) Cmsds Fawcett Building, Greenwich, Conn.

T e R T Y e e e T el T

Electronics Illustrated
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Rules for General Radio Serv-
ice, the Canadian counterpart
of CB, are contained in this
small bulletin; it was issued by
the Department of Transport.

January, 1963
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CANADIAN CB

ANADA’s new General Radio Service, it develops, gives our

neighbors to the north about the same operating privileges
accorded stateside CBers. Through the offices of the Depart-
ment of Transport (equivalent to our FCC), we've come into
possession of a set of GRS rules.

The GRS sets up a 19-channel band of frequencies which cor-
respond to our channels 4 through 22. The service is intended
for short-range, no-skip communication for business or personal
use. ‘But a close comparison of U. S. and Canadian rules shows
some differences.

A slightly startling difference is that Canadian equipment
must be type-approved by the government, a requirement noted
especially by U. S. manufacturers intent on shipping CB rigs
over the border. Some of their advertising already carries the
line, Now approved for use in Canada. FCC type-approval is
voluntary and few makers have stepped forth for the shiver-
and-shake workout. But the GRS policy may have an upgrading
effect on equipment destined for both markets.

Our Part 19 says nothing about receivers but GRS rules out-
law the superregenerative circuit (which can radiate inter-
ference). And not only does the Department of Transport state
that output power must be limited to 3 watts output (or 5 watts
input), there’s a limit to power developed across receiver antenna
terminals—20,000 picowatts (micromicrowatts).

[Continued on page 121]
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HOW TO USE
SILICON RECTIFIERS

Some dos and don'ts on handling the common SR.

B8y Bert Mann

EVER SINCE it appeared a half-dozen years ago, the silicon
rectifier has excited the interest of the electronic hobbyist.
And little wonder, for the SR can handle relatively high current,
has extreme efficiency, produces virtually no heat and occupies a
fraction of the space required by a tube.

Let’s compare the SR to an equivalent tube rectifier. The tube
may require up to 15 watts to light its filament; the SR has no
filament. The tube may have an internal voltage drop as high as
50 volts; the SR’s drop is nominally 1.2 volts. The tube is large;
the SR is the size of a pencil eraser.

But if silicon rectifiers are so good, why not use them to replace
all rectifier tubes in hi-fi rigs, transmitters, test instruments, etc.?
When available ratings and cost permit, SR’s are being used in
new equipment. However, when you try to use them to soup up
older equipment, you run into snags.

For us, the important SR characteristics are its PIV (peak in-
verse voltage) also called the PRV (peak reverse voltage) and
the maximum surge current rating. PIV is the total voltage ap-
plied to a rectifier in a non-conducting direction. For a tube, a
PIV of 1,500 volts is not uncommon. However, the PIV ratings
of low-cost SR’s usually are no higher than 750 volts. This is
the SR’s first problem.

Electronics Illustrated
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This PIV rating sounds more com-
plicated than it actually is. A half-
wave rectifier circuit allows one-half the
60-cps AC alternation to pass through
and blocks the other half. A perfect rec-
tifier would be a dead short for current
flowing in one direction (the forward
direction) and an open circuit for cur-
rent flowing in the opposite direction
(reverse). The PIV rating is concerned
with the peak voltage across a rectifier
in the non-conducting direction.

Note that the term peak is used. When
we speak of the AC line as 117 volts, we
actually are referring to the effective
voltage, or rms. Figure 1 shows the re-

+ 200
PEAK | 165
VOLTAGE 4

.
EFFECTIVE __ ]

VOLTAGE, 100
17 (RMS) ]

PEAK=1.41 x RMS
P-P=2.82 x RMS

l RMS=.707 x PEAK

RTo l

VOLTAGE

+——|—0—+—>

=100

T T T g Ny T A S

- 200

}4———7 1760 sec.——

Fig. 1. A 60-cps sine wave from AC line can be
analyzed into RMS, peak. and P-to-P voliages.

lationship among the rms, peak and

peak-to-peak voltages of the sine-wave
AC line.

Practical P1V

Let’s take a look at the PIV problems
encountered when building new equip-
ment. Figure 2 shows a common half-
wave power supply (ignore Rs for the
present). For half-wave and full-wave
circuits, the PIV across the diode(s) is
equal to 2.8 X the applied AC voltage
(rms) . We get the 2.8 factor as follows.
When SR1 conducts on alternate half
cycles, filter capacitor C1 charges essen-

January, 1963

Fig. 2. A common hali-wave rectifier circuit.

tially to the full peak. If T1 has a 125-
volt secondary, C1 will charge to 175
volts DC. In the part of the AC cycle
when SR1 is not conducting, C1’s charge
of 175 is a positive reverse voltage on
the cathode of SR1, at the same time, the
negative part of the AC cycle is a nega-
tive reverse voltage at the SR’s anode.
Actually there are two separate voltages
“pressing” in opposite directions across
the SR. As far as the SR is concerned,
the total PIV across it is 2.8 X 125 or
350 V. Even though you are working
with only 125 volts AC, you can see how
the SR has to withstand 350 volts. Ac-
tually you should allow for manu-
facturing and power line variations by
increasing the required PIV rating by
another 10%. Therefore, the PIV fac-
tor actually is 3.1. With a 125-volt sec-
ondary voltage, we would use an SR

Fig. 3. Voltage doubler circuit used in hi-fi
power amplifiers has excellent voltage regulation.
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Rectifier tube replacement sold by TAB includes
equalizing resistors and series surge protector.

with a rating of at least 390 PIV. You'll
find that a PIV rating of 400 is standard
value for operation at or around line
voltages.

Doubler at Work

Another common SR circuit is the
full-wave voltage doubler. Using a
doubler straight off the AC line or
through a 125-volt secondary power
transformer will provide (under a
moderate load current) slightly over
260 volts DC. Some TV and hi-fi power
supplies use transformer secondaries as
high as 180 volts in this type of circuit.
The schematic in Fig. 3 is from the
EICO HF89 100-watt stereo amplifier
power supply which develops a B+ of
500 volts.

Assuming CRI1 conducts first (on the
first half-cycle) the charging current
flow is from the top end of the secondary
through CR1, C17 and back to the bot-
tom of the secondary winding. On the
second half-cycle, CR2 conducts. Now
the charging current flows from the bot-
tom end of the secondary through C18

Fig. 4. Standard full-
wave rectifier found in
numerous amplifiers,

Fig. 5. Replacement of
rectifier tube with sili-
con diodes results in

a higher B4 wvoltage.
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to ground and then from ground up
through CR2 to the top end of the sec-
ondary. Both C17 and C18 get charged
close to the peak voltage of the second-
ary. Since C17 and C18 are connected in
series under no-load conditions the total
voltage across them (as read from the
positive end of C17 to ground) is double
the peak AC voltage applied. However,
as current drain increases, the voltage
output of a doubler tends to fall. Since
the doubler is actually two half-wave
circuits in series, the minimum PIV
rating of each diode still must be 3.1
times the applied voltage.

The Surge Story

Now let’s get back to Rs in Fig. 2.
Usually not used in rectifier tube cir-
cuits, Rs is a protective device which
limits the surge current through the
diode. At the instant SR1 first conducts,
uncharged C1 is practically a short cir-
cuit. This causes a high current through
SR1, limited only by the resistance of
the transformer secondary and the neg-
ligible resistance of the diode. Note that
when working directly from the AC line
there is nothing to limit the current
through SR1 except its internal resist-
ance. Even though the current surge
lasts only a fraction of a second (until
C1 charges) it may destroy the semicon-
ductor.

Low-cost SR’s have a safe surge cur-
rent rating of only 15 to 30 amperes.
Since the rating seldom is given, assume
a rating of 15 a. Rs, which in this case
represents a fixed resistor plus the DC

January, 1963

Fig. 6. Circuit above is used when diodes are
series-connected for operation at high voltage.

The new Mallory prepackage silicon rectifier
circuits include several configurations. The four-
lead unit (center) incorporates a full-wave bridge.

resistance of the secondary, is calculated
to limit the surge current to 15 a. (When
working from the AC line, Rs repre-
sents only a fixed resistor.) The value of
Rs is determined from Ohm’s Law:
R—E/IL I equals the maximum surge
current of 15 amperes and E equals the
peak applied voltage, which is 14 X
125 or 175 V. Therefore in Fig. 2,
Rs = 175/15 = 11.7 ohms. If the trans-
former secondary’s DC resistance is
more than 11.7 ohms, no additional re-
sistor is needed. Low-current 125-volt
power transformers usually measure
more than 25 ohms and semiconductor
safety is assured. However, with high-
current, high-voltage transformers the
secondary resistance may not be suffi-
cient for surge protection and an addi-
tional fixed resistor will have to be used.
In our illustration, the AC source is the
line. The 11.7-ohm resistor (rounded off
to 12 ohms), therefore, must be used
since the line has no internal resistance.
The fixed Rs must have the proper
wattage rating, which is twice the dissi-
pated power. The dissipated power is
equal to the continuous current multi-

plied by the fixed Rs (W = I2Rs).
Knowing how PIV and surge current
ratings are used, we can progress to the
replacement of rectifier tubes with semi-
conductors. Figure 4 is the reference, a
power supply used in an audio amplifier.
Each rectifier plate has 350 volts AC ap-
plied. As shown, the supply delivers 385
volts at 90 ma current. When the tube is
replaced with silicon diodes, the B+
[Continued on page 118]
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remote conirolled

BREAK-IN/SIENALER

for CB

Multi-purpose accessory for your CB receiver can be

hooked up to do a number of signaling and switching jobs.

By Tom Jaski, 12W1688

NOW you can listen to your car radio
and still be sure your CB rig will
respond to any calls coming in on your
channel. Or you can be certain the lady
of the house does not miss your call
home on 27 mc, even if the kitchen radio
is cranked up to where she can hear it
in the basement. The secret lies in a
little palm-size break-in/signal device.

The gadget can be hooked in a variety
of ways. It can:

® Switch the CB call into any AM
radio speaker (cutting out the radio’s
own signal).

® Serve as a high-quality squelch
circuit (many built-in squelches don’t
really quiet a receiver) by switching on
your transceiver’s audio only when a
call comes in.

® Light a “call lamp.”

@ Turn off a transmitter.

Our remote control unit provides a
basic switch action via a relay and can
be used to turn on or off virtually any-

104

thing. The gadget “listens” for a call on
the channel monitored by your CB re-
ceiver and closes its relay when it de-
tects one.

The 6-12 volts required by the circuit
may be supplied by a car battery, an
external filament transformer or by the
transformer in your CB transceiver.
The controlling signal is the AVC volt-
age of the CB receiver. When a carrier
comes in, the AVC voltage rises. This
voltage is amplified by transistors Q1
and Q2 which energizes relay RL1. Con-
trol R1 regulates the voltage difference
needed to close RL1.

Construction is not critical and the
unit can be built on a piece of per-
forated board. Keep AC carrying leads
away from the transistors. Only a single
ground connection should be made to
the board to avoid ground loops. The
circuit board is small enough to be in-
stalled in the CB receiver.

Connections to the unit depend on

Electronics Illustrated
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PARTS LIST

R1—50,000-ohm miniature potentiometer (2—2N233, 2N35 or equiv. transistor

R2—1.5 megohm resistor } Dl—Diode, IN34A or equiv.

C1—Ii00 mf, 15 V miniature electrolytic capacitor RLI—Sensitive relay, Sigma [IF-6000 or 9000 or
QI—2N1265, CKT722, 2NI07 or equiv. transistor equiv. (relay is not critical)

Unit may be powered by almost any voltage source. For DC operation diode D1 may be
omitted. Although marked for 6.3-volt operation 12 volis AC or DC may be used.

CONTROLLED
[3 o » CIRCUIT
C

IN34A

! +k~: 6.3V
_]_ .

+ DU _acorDC
c1
100 MF

T0
— RCVR GND
Simple circuit has two transistors direct-coupled

as a DC amplifier driving a relay. Resistor R2
isolates Ql’s low input impedance from AVC.

TO RCVR
GND

January, 1963 105


www.americanradiohistory.com

———— e
—— e —

CB TRANSCEIVER

Fig. 1

Connections for switching the CB signal to a home or car radio.

the service it is to perform. For switch-
ing CB audio to your car radio, follow
Fig. 1. Note that the volume control cir-
cuits of both the CB transceiver and
auto receiver must be interrupted and
brought out. Figure 2 shows how to con-
nect the unit for squelch service, using
RL1 to turn the audio on and off. In
every case the CB AVC must be fed into
the unit. See Fig. 3 for details.

Adjustment is simple. After connect-
ing the AVC and power take offs, tune
the receiver to a blank spot and make
certain relay RL1 is not energized. If it
is, reduce the voltage on Q1’s emitter
with R1. Then tune to a station with a
reasonably strong signal, and adjust R1
until RL1 just pulls in. With proper ad-
justment, a very small change in AVC
voltage will close RL1.

LAST IF AMPLIFIER \F

-

T
Ip.ﬁza ]
Lber

106

RADIO

XJ' }'—{Xp—

)

o
zb‘L_

CB TRANSCEIVER l

=== =

: l f—'l

% 5
ON RUS

Fig. 2
Hookup for use as a squelch.

Several different relays have been
tested in this circuit, and all could be
adjusted to respond to an AVC change.
Both Q1 and Q2 must have low leakage
current or RL1 might energize without
a carrier. Maximum allowable relay
current is about 40 ma, but the more
sensitive the relay, the weaker the car-
rier change needed to energize it. With
Citizens Band equipment the most sen-
sitive relay available should be used
because of the low transmitter power.
To disable the break-in unit for con-
tinuous conversation, connect a SPST
switch across relay contacts B-C. Al-
though the unit will not discriminate
among calls from different transmitters
on the same channel, it does allow you
to enjoy the music on the car or home
radio until some signal comes in. §-

Fig. 3. Tap-off point for obtaining the AVC volt-
age is point “X"" at the bottom end of the second-
ary of the last IF transformer in your CB rig.

A profile view of the Break-in/Signaler device.

Electronics Illustrated
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how will your success
in electronics compare
with this man’s?

Will you have a rewarding career,
like Robert N. Welch? Or will you
never get beyond a routine job?

It’s up to you.

LET'S LOOK AT THE FACTS. Men with ordinary quali-
fications may. always be accepted for routine, low-paying
jobs. But for critical technical assignments in well-paying
career positions with engineering status—where electronics
is applied to the frontiers of the missile and space programs—
only men with advanced technical knowledge will do.

MEN LIKE ROBERT N. WELCH enjoy interesting and re-
warding careers because they have equipped themselves
with the practical and up-to-date knowledge of advanced
electronic engineering technology which industry demands.
Mr. Welch was a technician when he enrolled in a CREI
Home Study Program. Today he is a Philco Corp. engineer
with a responsible assignment at Vandenburg Air Force
Base, launching site for intercontinental ballistic missiles.

YOU HAVE THE SAME OPPORTUNITY. CREI offers you,
for study at home, a complete program in elecironic engineer-
ing technology designed to equip you with the practical
knowledge of electronic developments required for well-
paying positions and put you on the level of specialization
where men are most in demand and progress most rapid.

-

SUPERVISING A FREQUENCY MEASUREMENT in
the Precision Measurement Equipment Laboratory at Vanden-
burg Air Force Base is CREI grad Robert N. Welch. He is a
Philco Tech Rep Engineer anfu Section Leader in the Lab.

CRE!I EDUCATION IS RECOGNIZED by such large cor-
porations as Pan American Airways, Federal Electric Corp.,
The Martin Co., Canadian Broadcasting Co. and Mackay
Radio. They pay all or part of CREI tuition for their
employees.

CREI HAS 35 YEARS OF EXPERIENCE inadvanced tech-
nical education through home study. CREI has developed
electronics courses for the Army Signal Corps, special radio
technician courses for the Navy and group training programs
for leading aviation and electronics companies. CREI also
maintains a Residence School in Washington, D. C. and
invites inquiries from high school graduates.

YOU CAN QUALIFY for a CREI Correspondence Program,
if you have basic knowledge of radio or electronics and are a
high school graduate or the equivalent. If you meet these
qualifications, send for the FREE 1963 edition of our 58—
page book describing CREI Programs and career oppor-
tunities in electronics. Use coupon below, or write to:

The Capitol Radio Engineering Institute, Dept.1701-A,
3224 Sixteenth St., N. W., Washington 10, D. C.

FOLLOW THE FOOTSTEPS of thous-
ands of CREI men who hold positions as
associate engineers, engineering aides,
field engineers, project engineers and
technical representatives.

YOU ARE GUIDED and assisted with
personal attention from CREI’s staff of
experienced instructors. You study courses
to which a number of leading engineers and
scientists have made substantial con-
tributions.

CHOOSE FROM PROGRAMS covering
every important field of electronics:

Servomechanisms « Radar -
Instrumentation « Computers °
Aeronautical and Navigational
Communications * Aero-Space °
Television * Automation and

Industrial Engineering
Technology * Nuclear
Engineering Technology

January, 1963

Mail coupan today for FREE 58-page book
—1963 Edition Now Available

THE CAPITOL RADIO ENGINEERING INSTITUTE Founded 1827
Dept. 1701-A, 3224 Sixteenth St., N.w., Washington 10, D. C.

Please send me detalls of CREI Home Study Programs and Free Book,
““Your Future in Electronles and Nuclear Engineering Teclmology.'*
My qualifications are noted tu obtain immediate service.

CHECK FIELD OF GREATEST INTEREST:

Etectronic Engineering Technology {} Automation and Industrial Electronic
Servo and Computer Engineering Technoiogy Engineering Technology

1
|
|
|
|

[0 Nuclear Engineering Technology :

] Aero and Navigational Engineering Technology [J Communications l
|

|

|

|

|

|

Name
Address - .
City =
Employed by -
Type of present work
Education: Years High School
Electronics Experience _
Check: O Home Study

- Age R

State .

O Residence School 7lj &I Bill

www americanradiohistorv com
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Inexpensive device can prevent costly burnout damage.

Limits line voltage to preset maximums.

By Bob Gaulin

A FRIEND of mine recently had two

pieces of test equipment burn out
their power transformers. Puzzled why
both should go at once, he discovered
that the line voltage in his shop some-
times rises as high as 140 volts—which
easily accounted for the two cooked
transformers.

The Surge Stopper is designed to pre-
vent such accidents. It monitors the AC
line and turns off anything plugged into
the receptacle on its side when the line
voltage exceeds a preset value. It will
keep the devices turned off until the
“on-off-reset” switch is flipped. The
Surge Stopper can be adjusted to oper-
ate over a wide range of AC line volt-
ages. It functions by sampling the line
voltage. The DC developed across Rl
is tripped to close RL1 at voltage hikes.

108

Wiring should be done with #18 wire
or lengths of zip cord. Make sure that
relay RL1 is mounted on fiber washers
and insulated from the metal chassis.
Check with an ohmmeter between
RLY’s metal frame and the metal cabi-
net or chassis.

The best way to calibrate the Surge
Stopper is using a variable AC supply
and monitoring the output by plugging
an AC meter into SO1. Simply set the
AC supply to the desired cut-off voltage,
and adjust R1 until RL1 pulls in and the
meter falls to zero. If a variable AC
source is not available, simply plug the
Surge Stopper into the AC line and ad-
just control R1 so that with normal line
voltage conditions (as read on a meter
plugged into SO1) RL1 is set just be-
fore pull in.

Electronics I[llustrated
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PARTS LIST
R1—200 ohm, 2 or 4 watt potentiometer
C1—100-200 mf, 12 YDC electrolytic capacitor
§D1—Silicon diode, 100 ma, 35 ¥ RMS or higher
RLI~—SPDT relay, 1,000 obm, 7 ma DC (Sigma [IF-1000
or equiv.)

>

Surge Stopper's componenis are non-critical and junk box parts will not impair its accuracy.

RL2—SPDT relay, 115 V AC, 5 A contacts {(Potter &
Brumfield KASAY or equiv.)

TI—Filament transformer, 12.6 V secondary, 5 A or
higher

S1—SPST toggle switch SO|—AC socket

Misc.—Chassis, insulating washers, wire, etc.

The Surge Stopper is now calibrated
and will turn off any equipment plugged
into it. Of course, you may plug an ex-
tension into the Stopper, and use it to
supply a number of devices. However,
you must not exceed RL2’s contact
rating of 500 watts.

When you find that the Surge Stopper
has turned off equipment, first check to
see that the line voltage is back to nor-
mal, and then flick reset switch S1. This

switch may also be used as an on-off
switch for anything which is connected
to the Surge Stopper.

The Surge Stopper is simple to con-
struct, accurate and stable. It costs but
a fraction of what it will save by pre-
venting costly burn-outs. It is a useful
addition in any shop and can be used to
protect TV sets, hi-fi rigs, and equip-
ment used in the field in unfamiliar
areas. 76

Although author's model is shown built on the top panel of a chassis box, any desired layout may be
employed for the unit. Relay RL1 has its wiper grounded to its frame and therefore it must be insulated.

WWW americanradiohistorvy com
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El's 1962 Index

C—Construction Project
Dr.—Hi-Fi Doctor
F—Feature Article
TP—Theory & Practice

Name following title is author.
Page number follows the date.

AMATEUR RADIO

Antenna, Hidden Arboreal Pyle
Golden Anniversary of

(c)

Amateur Radio R. Hertzberg;
lam

License, Upgrading Your R. Hertzberg
Mobile Mike, A Safe Herman
Monitor Meter Diers
Novices, Oldtimer Gives

Advice to Pyle
Orbit for Oscar, The

Hitchhiking Ham Jacobs
SSB, Tuning with BFO Rosa
Tape Recorder in Your Ham

Shack Blechman
Yoice-Controlled Relay

(VvOX) Friedman
Winter, Get Ready for Hoover

AUDIO & HI-FI

Amplification Principle,

New
FM Antennas: Which One

for You? Friedman
FM Multiplex, Questions &

Answers
FM Signal Booster,

Transistorized Lininger
FM Tuner Reports, A

Postscript to El's
FM Tuners: Testing, Testing
Hi-Fi Sound From Your TV Buckwalter
Infinitely Baffling Sinclair
Multiple Speaker Systems Klein
Printed Circuit Boards in

in Hi-Fi Kits
Speaker System Design:

The Duoflex Klein
Speaker System:

The Duoflex Klein

Speakers, Electrostatic
(and Old Amplifiers)

Stereo Boom for FM

Stereo FM Adaptor, Build

your Own Kolbe
Stereo FM Beacon Kolbe
Stereo FM Theory
Stereo Mike Mixer Kolbe
Stereo Samplers: Records Eisenberg
Tape Club Story, The Broder

Tape Recorder Distortion

Turntables, How They Make
Hi-Fi

Ultra-Linearity

CITIZENS BAND

Antenna, Choose the Right Friedman
Antenna Duplexer Friedman
Antenpas, How to Build 4

(o]} Tepfer
Car Speaker, CB Thru Your Moses
CB Club, How to Form a Morris
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(F)
(F)
(TP)
(C)

(TP)
(C)

(C)
(F)

Mar. .4l
Mar. .85
Nov. ...29
May . .48
Nov. .79
Sept. .52
Mar. .63
Sept. .91
July .59
Sept. .56
Nov. .50
Jan I
Nov. .38
July .87
Sept. .72
Mar. .50
Jan. .92
July .70
July .80
Mar. .45
Nov. .102
July .82
July .29
Mar. .84
May .89
Jan. .82
Mar. .43
Mar. .70
Sept. .. 46
July .62
Sept. .75
Mar. .84
Jan. .01
Sept. 104
May .35
Mar. .66
May .52
May .6}
May .40

El’'s 1962 Index

CB Club: Making Yours

Worthwhile Frederick (F) May .43
CB Club Paper, How to

Publish a Good Kneitel (F} Nov. ..87
CB Club Papers: Want to

Exchange? (F) Nov. {14
CB for Shut-ins {F) Nov. .98
CB Radio, How to Get the

Most Out of (F) May .29
Double-Conversion

Adaptor Friedman (C) Nov. ..62
Earphone for Your

Transceiver, An Moses (C) May sl
FCC Monitor, Can You

Spot an? Buckwaiter (F) July .78
Field Strength Meter,

Super-Sensitive Friedman (C) Sept. .89
First Station, Your Kneitel (F) May .38
License-Free Band, The Walker (F} May .57
Marine Lightning Arrester Robberson (C) July .38
Mobile Mike, A Safe Herman (C) May .8
Monitor Meter Diers (C} Nov. .79
National Convention, El

Attends a Buckwalter (F) Sept. ..43
New in CB: Equipment (F} Sept. .114
Push-To-Talk Switching Friedman {C) Jan. .44

Servicing Made Easy, Parts
(AT (TP) May .70

July .86
Sept. .99
Signal Generator Cenan (C) May .62
S-Meter, Add an Mann (C}) May .74
30-Watt CB Buckwalter (F) Nov. &7
Tiny-Talkie Maynard (C) May .. 46
Transceiver, How to Buy a Buckwalter (F}) May ..30
Transmitter For Mode!
Rockets, Flyweight Stine (C}) May .78
Transmitter Output, Tune
Your Buckwalter | (TP) May . 8I
Tune-Up Meter, Add a Stephens {C} May .80

Voice-Controlled Relay
{(vOX)

( Friedman (C) Sept. .54
Voice-Powered Transmitter {F)

Mar. .47

KIT REPORTS

CB Transceiver (Heathkit GW-10) May .65
Electronic _Thermometer: Realistic Novatherm July . 83
Ham Sfah)on, Complete (Hallicrafters HT-40

& SX-140, Mar. .96
Stereo FM Tuner (Scott LT-110} July . 58
Stereo Power Amplifier (Lafayette KT-550) Sept. .. 8!
SW Receiver (Heathkit GR-91) Jan. .76
SW Receiver (Knightkit R-100} Jan. .80
SW Receiver (Philmore CR-5AC} Jan. .78
TV Set, 23-inch (Transvision Professional) Nov. .93
Two Power Supplies (EICO 1073 & 1064} Sept. ..110
Two-Speed Turntable {Fairchild 440) Nov. .82

MEDICAL ELECTRONICS (F)
Dentistry: Light That Bends Jan. ..105
Electro Shock, The Truth

About Markoff Nov. ...32
Heart Pacers: How They

Work Pursglove July .36
Medical Electronics, What's

New in Markoff Mar. .78

ROCKETRY AND SPACE

Astronauts, How We Taik

to the Zuckerman (F) Mar. .52
Gamma Eye on High (F) Jan. .119
Orbit for Oscar, The

Hitchhiking Ham {F) Mar. .63
Satellite, America's
Super-Secret Moran (F) May ..8&

Electronics Illustrated
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El’s 1962 Index El's 1962 Index

Transmitter for Model ) Computer on the Phone,
Rockets, Flyweight Stine {(C) May .76 There is a Arthur Mar. .38
" E;ecfronic Banker, TheT Jackson July .53
ectronic Music: Dig That
SHORT-WAVE LISTENING Crazy Music! Gilmore Nov. .84
Electronlc Spying: Shhhh! Lenk Nov. ...43
Engine With the lon Push Sept. ....55
Amateur Radio Monitor: Engine With Magnetic
Next Best Thing to Being Squeeze Sept. .54
a Ham Stanbury (F) Nov. .68 Fallout Ch.eCker, New May 115
Antennas, Three Simple Fuel Cell in Your Future, .
SWL Stanbury (TP) Jan. .46 There's a Harris Sept. ..106
DX Awards El's New (F) Jan. ..38 Generators Have NMP,
DX Awards, 2 New (F) Nov. ...90 These Hoefler Mar. .7}
DX Award Winners (F} Nov. .10 Machines Th.af Read Gilmore. Sept. .46
DX, Scrambled-Call Stanbury (F) May .90 Marine Radio: Talking
DXing the Russian Beacon, The 1 July .40
Spaceships Stanbury (F) July ..100 Radioman, First F.lqu Sept. ...50
DXing Up Top Greenberg  (F) Nov. .100 Russian Spy Radios: How
First 100 Countries, Your (F} Jan. ..4i They Work Pursglove Jan. .89
Foreign News Outlets, 50 Wireless, Cradle of u.s. Gregory July .96
Best Sabine (F} July .74 Wireless Weathermen . .
Latin America: Red Hot Without Men Mar. ...90
) Stanbury (F) Sept. .63 Youth Wants to Do May .17
Radio Clubs, All About Stanbury {F) July .33 =
Ra’gio Propaqaﬁon Reports, i I (F) J e
ow to Use aniels an. .. Y
Receiver: 30-50 Special Friedman {C) Jan. .88 MISC. CONSTRUCTION PROJECTS A
Re;epﬂon Reports: How to . e § ’ — -
eport tanbu an. .4
SoupPUp Your SWL Rig Buckwa“er ((C; Jan. .70 Decision-Maker, Electronic Sherwood July .78
SWL Equipment Roundup  Buckwalter  (F} Jan. ..52 Oscillator, .
Time Conversion, Easy Boord (F) May ..106 Light-Controlled Patrick Mar. .68
24-Hour Short-Wave Printed-Circuit Pocket
Schedule (F) Jan. .29 Radio Kolbe July .50
UN's Radio Enemies Stanbury (F}) Mar. .80 Proximity Detector, A New- .
Design Shields Nov. .56
- —= Radio Direction-Finder Buckwalter Sept. .92

%

Signal Booster for Your

TEST EQUIPMENY L] I Portable Radio Shop Nov. .66

M e o i s | Siave Flash, Miniature Winklepleck Nov. .74

Ultrasonic Cleaner Mann Nov. .46

CB Signal Generator Cenan (C) May .62 Weather-Wave Converter  Chapel Nov. ..108

Continuity Checker, Wireless Telephone

Shock-Frea D. Gordon (TP} Sept. ..74 Extension Buckwalter Nov. .76
Square-Wave Adaptor, - &
Transistorized Horowitz (C) Sept. .84
Variable DC Power Supply Goglia (C) July .88
==, = = T T = g
— THEORY AND PRACTICE
i e 8 gl el )
Antennas, The New TY Daniels Mar. .29
Beginner's Page:
AC Electromagnetism Morris Nov. ...42
Basic Batteries July .41
Electromagnetism
Made Easy Buckwalter Sept. .51
Electricity, An Expert's
Definition Mitiman Sept. ...40
Impedance, What Is? Shields Mar. ...74
Perforated Chassis Boards,
Getting the Most Out of Benrey Mar. .35
Power Transformer, Meet .
e Stoner Nov. ...59

Printed Circuit, Make Your
wh Koibe July .47

Soldering Gun, Fix That Comstock Mar. ...88

Spring Cleaning for Your

Electronic Gear Harris July .94

Square Wave, The Useful Klein Sept. .88

Tools Kiein May ...85

Transistor Circuits, Basic Kiver Sept. .29

TY, Yertical Problems in

Your Margotis Nov. .105
FEATURE ARTICLES a1
- e g . 49 . e

Beware: EHY Mar. .58 . .

Careers: “Yep, it is a little heavier than some factory-
Computers, A Job in Gilmore July .42 built amplifiers. But how many of them give
Rentals, A Ransom 5 d lder?”

From Joseph Sept. .70 you a full six pounds of solder?

January, 1963 1


www.americanradiohistory.com

HOW TO MAKE #135

o 10RO AT
';""). o s1emso o0 L1 st o st
=
ua

Cemm il
S SELECTORS = ’.

MODE “/ 4y .y

70 Watts, Heath Rating; 100 Watts IHFM Music Power

“Startling Realism . . . Superb Dynamic Range . . . Smooth, full

power delivery . . . Fast, effortless transient response . . . Pro-
fessional . . . Convenient . . . Takes full advantage of the state
of transistor art . . . Simple assembly” . . . these are but a few

of the enthusiastic comments of those who have heard and seen
the new Heathkit AA-21 Transistor Stereo Amplifier.

Rated at 35 watts per channel by Heath standards or 50 watts
per channel by IHFM music power standards, this Heathkit
combination stereo preamplifier, power amplifier delivers full
power over a range of 13 cycles to 25,000 cycles, =1 db! No
compromise in dynamic range, no faltering power at the im-
portant high and low extremes of response . . . just the most
satisfying solid sound you have ever heard. Its other specifications
are equally impressive . . . completely factual and guaranteed!

Featuring 28 transistors and 10 diodes, the latest, most ad-
vanced in RCA semi<conductor technology, the Heathkit AA-21
not only offers record-setting performance, but also provides

operational characteristics unique with transistors . . . cool op-
eration with low power line requirements . . . steady performance
under wide, external temperature variations . . . complete freedom

from annoying microphonics . . . instant operation

More than two years in development, this pace-setting unit
features transformerless output circuitry plus multiple feed-back
loops for flat response and finest fidelity. All controls are front-
panel mounted for operating convenience, with a 5-position, dual
concentric input selector which permits ‘“‘mixing” inputs for

112

tape recording purposes, etc., a 5-position *“‘mode™ selector, plus
dual concentric volume, bass and treble controls. A hinged lower
front panel covers all input level controls, the tape-monitor input
switch, a speaker phase reversal switch, and a loudness switch
which converts the volume control to a loudness control for com-
pensated low-volume levels. The right-hand section of the lower
front panel is a unique On-Off switch . . . touch to turn on, touch
to turn off. All input and output connections are conveniently
located on the rear chassis panel. Circuit safety is assured through
the use of 5 new, fast-acting, bi-metal circuit breakers. ..no more
annoying fuse-fussing.

Kit assembly is fast and simple through the use of 5 circuit
boards which eliminate most of the conventional, time-consuming
point-to-point wiring. The preamplifier circuits are *‘capsulized”
to reduce wiring . . . 6 epoxy-covered modules contain 70 resistors
and capacitors, all factory wired and secaled, ready for easy
mounting on the preamplifier circuit boards.

Styling is in the Heathkit deluxe motif of luggage-tan vinyl-clad
steel with polished, anodized aluminum trim, plastic upper front
panel, extruded aluminum lower panel with matching vinyl inset,
and soft, refracted panel-lighting.

Designed to set a new standard of value, this finest of all stereo
amplifiers carries a surprisingly low price tag . . . order yours
now for early enjoyment.

Kit AA-21, 28 lbs., no money down, $13 mo.. ... ..... ....$134.95
Assembled AAW-21, no money down, $21 mo............. $219.95

Ejlectronics Illustrated
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1. Eight power output mounted on four Hianed hest siaks. 2. Outbut
circuit breskers, 3. Two power amplilier circuit boards containing lcur 1ransistors and six diades.
& Two drivec transtormers. 5. Two preamplilies circuit' boerds containing six epoxy-sealed
component modules and ten . 6. Two 0 lum dilwme pius lous slec-
tronic tiltes transistors. 3. Two 3.000 mid liiter condensecs and fourmower supply diodes. 4. Two
oulPut terminai bosrds. 9. Stereo Input jacks. 16, Tape recorder QutPut jacks. 11. Power trans-
{ormer. 12. AC power outiets. Aff primary and secandary controls srcessible at lront panel areaf

SPECIFICATIONS—Power output per channal: (Heath raling). 75 watls /8 ohm I0ad —26 walls /16
ohm load— 18 walis /4 ohm load: (IHFM music Dower output): 50 watls /8 ohm (oad—34 watts /16 ohm
toad— 25 watts /4 ohm load @ 0.7% THOD, 1 KC). Power response: <=1 db from 13 cps to 25 ke @ rated
output: £3 db trom B Cps to 40 ke @ rated outout. Harmonic distor®an (at rated ovtput): Less than
12, @ 20 ¢ps. 0 5% @ ) ke, 20% @ 20 kc Intermodulation distortinn (at reted oulput): Less than
1. 60 & 6.000 cps signal mixe-d 4:3 Hum end nois Tapenead, 40 d beiow rated output; Mag ohono.
45 db betow raled outout: Aux. 1nguts, 60 db below rated oulput: Tape monitor, 70 db below ratad outpul.
Channel separetion: 40 db m:n. @ 20 kc. 55 db min. @ 1 ke, 50 db min. @ 20 cps. Input sensitivity:
(For 35 watts oulbul per channel. B-ohm toad) Tapehead. 2 mv: Mag. phno, 3 mv. Tuner. 25v; FM Stereo.
25 v: Aux.. .25 v; Tane Monilor. ,90v. Input impedance: Tapehead. M K onm: Mag. phano, 30 K ohm:
Tuner. 100 K ohm: FM Stereo; 100 K ohm: Aus.. 100 K ohm: Yape Manilor, 47 K ohm. Qutputss 4.8, &
16 ohm and low tmpedance tape recorder oulputs. Controts: 6-pos. Selector (dual ic). 5-00s.

Build This
New Heathkit

Transistor Stereo

Amplifier

Heard It

FREE 1963 HEATHKIT CATALOG

1f you are not already on our maiting list, fill in and
mail the coupon below right away to receive this
new Fall & Winter edition of the world's biggest
electronic kit catalog. More than 100 new electronic
luxuries have been added since the last issue . . .
more than 250 in alf, completely described and
illustrated. Send for your free copy today!

HEATHEKIT

—————

by Dagsiror

HEATH COMPANY
Benton Harbor 39, Michigan

Please send my FREE 193 Heatnkit Catalog 4

Na

Mode switch, dual-concentric Yolume, Bass & Trebie controls, Tape monitor sw.. Loudness sw.. Phase
w.. Inoul tevel controts (aii inPuts axcept Tave Head & Tapc Moritor inputs), Push-Push on jotf switch.
8T 10 diodes, Power mquirements: 105125 volts, 50-60

cycles AC. 35 watls 1dling, no Signal: 200 watls, full Dower out. @ 12valts with no load on AC racepi-
acles. Powaer outl 2 AC receptacies, 1" switched, 1 unswitched. Bdmaensions: 15%° W x 57 H x 14"

January, 1963
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wwwW americanradiohistorv.com


www.americanradiohistory.com

In-Circuit Capacitor Checker

Continued from page 65

two ranges: 2-40 mf and 40-400 mf. In
the 2-40 mf position, the filament volt-
age is applied across dual pot R5/R6
and the impedance of the capacitor
under test, to ground. The voltage de-
veloped across the capacitor alone is ap-
plied to the grid of the 6C4. Since the
voltage drop increases as the capaci-
tance decreases, the resistance of the pot
in series with the capacitor must be in-
creased to maintain the grid voltage at
a fixed level. The pot setting is cali-
brated on the front panel in microfarads
and roughly indicates the capacitance
of the electrolytic under test. The
panel indication should approximate its
marked value by not less than —50%.

For the higher value electrolytics
(the 40-400 mf position), the R6 sec-
tion of the dual control is shorted out
to compensate for their lower impe-

dance, {

Continued from page 53

babies can chew on it, and it still works.
But those are its only consistent advan-
tages. Performance is another matter.
Some original-equipment microphones
have surprisingly good fidelity; others
are barely mediocre. Only you can
judge whether such a mike is adequate
for your purposes.

Tailored Mikes

Let’s assume the mike that came with
your recorder doesn’t fill the bill, par-
ticularly as you branch out in your re-
cording activities, and that you are after
recordings good enough to play through
a hi-fi rig without apologies. So your ob-
jective at this point should be to acquire
not only a good mike, but one suited to
your particular needs. More than any
other type of audio gear, microphones
are tailored for specific uses.

As we've said previously, most origi-
nal-equipment recorder mikes are crys-
tal or ceramic. Either type is fairly
simple, effective and rugged but the

114

man-made ceramic is favored over the
natural crystal because its characteris-
tics can be controlled in manufacture
for uniform performance. The golden-
eared hobbyist, however, sees a problem
in its crudity. The fact that the dia-
phragm must twist the generating ele-
ment to produce electricity means it is
not likely to follow with accuracy the
more subtle differences in sound pres-
sure. The inertia of the piezoelectric
material often prevents the diaphragm
from following the dictates of sound
waves as they crowd in on the mike. The
result is what engineers term poor tran-
sient response: sound that lacks the
crispness and definition of the real thing.

The dynamic microphone (Fig. 6) has
an advantage in that its inertia is inher-
ently less than the ceramic mike’s. The
moving mass of diaphragm, coil and me-
chanical linkage can be made smaller.
In addition, coloration from the reso-
nances of the materials used is much
lower and frequency response can be
tailored more exactly. The dynamic
category unquestionably is the one of
widest choice for today’s amateur re-
cordist. You can pick up a dynamic for
$5 to $10-—or you can spend hundreds.

Since the generating element in the
ribbon microphone has nothing con-
nected to it (its only linkage being sim-
ply the mounts that hold it in place),
it obviously can be extremely sensitive.
But that sensitivity also is its one big
drawback. Put a ribbon mike outdoors
in a stiff breeze, blow into it or get it too
near an enthusiastic tuba player and
you rupture the delicate ribbon. This
big disability aside, the ribbon mike is
a fine and versatile performer. Its start-
ing price ($40-350) is somewhat more
than the dynamic’s; its upper price
range about the same.

Condenser Mike

In the simple diaphragm-fixed plate
arrangement of the condenser micro-
phone the inertia is vanishingly low. All
the diaphragm has to do is follow the
dictates of sound waves. (The inertia of
a ribbon is almost as low but it still must
move enough in its magnetic field to
create a significant voltage.) But the
construction of a condenser mike is in-
tricate, which means expensive. And the

Electronics Illustrated
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The easiest
FM Multiplex
tuner kit

to build...

The Fisher KM-60 StratakKit is the inevitable choice
of the kit builder who has considered the pros and
cons of every FM Stereo Multiplex tuner available in
kit form today. The KM-60 is by far the easiest to
build—because it is a StrataKit. it is by far the finest
performer — because it is a Fisher.

The StrataKit method of kit construction is a
unique Fisher development. Assembly takes place
by simple, error-proof stages (Strata). Each stage
corresponds to a separate fold-out page in the in-
struction manual. Each stage is built from a separate
transparent packet of parts (StrataPack). Major com-
ponents come already mounted on the extra-heavy-
gauge steel chassis. Wires are pre-cut for every stage
— which means every page. All work can be checked
stage-by-stage and page-by-page, before proceeding
to the next stage.

The front-end and Multiplex stages are assembled
and pre-aligned. The other stages are already aligned
and require a simple ‘touch-up’ adjustment by means
of the tuner's laboratory-type d'Arsonval signal-
strength meter.

The ultra-sophisticated wide-band Fisher circuitry
of the KM-60 puts it in a class by itself. Its IHFM
Standard sensitivity of 1.8 microvolts makes it the
world’s most sensitive FM tuner kit. Capture ratio is

is the one
you would choose
for performance
alone!

2.5 db, signal-to-noise ratio 70 db. Enough said.
Another outstanding feature of the Multiplex sec-
tion is the exclusive STEREOQ BEAM, the Fisher inven-
tion that shows instantly 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.
The Fisher KM-60 StrataKit is very close to the
finest FM Stereo Muitiplex tuner that money can buy
and by far the finest that you can build. Price,$169.50*.

FREE! $1.00 VALUE! Write for The Kit The

Builder’'s Manual, a new, illustrated guide F R
to high fidelity kit construction. KltMBanm:‘t:e'r's

FISHER RADIO CORPORATION
21-55 44th Drive
Long Island City 1, N. Y.

Please send me without charge The Kit Buiider's Manual,
complete with detalled specifications on all Fisher
StrataKits. '

Name
Address.

City. —_Zone State 3
210113

THE FISHER

*EACTORY-WIRED {KM.61), $219.50. WALNUT OR MAHOGANY CABINET. $24.35. METAL CABINET. $15.95.
PRICES SLIGHTLY HIGHER IN THE FAR WEST. EXPORT: FISHER RADIO INTERNATIONAL, INC., LONG ISLAND CITY 1. N. Y. CANADA: TRI-TEL ASSOCIATES, LTD.. WILLOWDALE, ONT.

January, 1963
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separate power supply it requires adds
to its price. At its cheapest, the con-
denser mike costs about $100; at its most
expensive, nearly $1,000.

The most important difference be-
tween microphones of equal quality is
the directional pattern of sound pickup.
As we've noted, some pick up sound
from only one direction, others are
sensitive in a figure-eight pattern (front
and back) and still others are omni-
directional. These differences are partly
inherent in the design of a mike’s gen-
erating assembly and its outside casing
but often are due equally to the mike’s
purpose.

The uni-directional or cardioid mike
(Fig. 3) has an advantage if you want
to spotlight a soloist, making him stand
out against a full orchestra (other mikes
with different directional patterns can
pick up-the rest of the orchestra). In ad-
dition, if you're recording in a noisy lo-
cation, the cardioid helps zero in on
what you want to record and avoids
noises from an audience. When record-
ing a lecturer whose voice is being car-
ried by a PA system in an auditorium,
the cardioid avoids feedback from loud-
speakers. In other words, when your
problem is avoiding unwanted sound,
the cardioid pays the biggest dividend.

In The Concert Hall

But suppose you’re recording a con-
cert in a good hall. First, you probably
want to pick up the reverberations that
make the music sound so rich in the
original. Secondly, you don’t have sev-
eral microphones to spot around the hall
in strategic locations or, more likely,
aren’t permitted to do so. The situation
here calls for a bi-directional (figure
eight) mike. One bi-directional will pick
up the orchestra from a good distance in
front and also the reverberations of the
hall from the back. And the fact that the
mike is virtually dead to sounds coming
from the sides means you won’t be over-
whelmed with audience coughs and
creaking chairs.

The omni-directional mike might
seem to be the easiest to work with:
just set it up and it will pick up every-
thing going on in a room. You might
think it would hear things in the same
relationship as your ears: if music is the

most noticeable sound, it should turn
out that way on your tapes. Unfortu-
nately, this just isn’t so. Under normal
circumstances, the mike produces noth-
ing more than a jumble of noise. Omni-
directionality is desirable if you're
working in a quiet hall or recording
studio where you can control a situation.
Under such conditions, you simply start
with the mike close to the performers
and back off until you feel you have the
right mixture of direct sound and rever-
beration. But unless you're a profes-
sional recording engineer it’s doubtful
you work under such conditions. Under
any others, omni-directionality can be
a headache.

For most of us, the only situation in
which omni-directionality is an advan-
tage is for recording random conversa-
tions in a living room or for business
conferences and such, where the mike
can be placed in the center of the table
to pick up everyone’s voice. For other
situations, it usually is best to use an
omni-directional only in conjunction
with other types.

For the serious recordist, the best
choice lies in the dynamic and ribbon
mikes. The cost of the condenser mike
rules it out for most of us. As for the
ceramic or crystal mike, it is possible to
get surprisingly good sound at low cost
with some, but if you plan to take your
recorder out of the living room you run
into a little matter called impedance.

Impedance

All ceramics and crystals are high-
impedance mikes (impedance is the re-
sistance any device offers to the flow of
alternating current). High impedance
means you can’t run lines more than 5
or 6 feet between mike and recorder
without losing highs. This is no problem
at home, but on location it is. For one
thing, you and your mike can’t sit in the
middle of the performers at a recital.
For another, keeping the mike and the
recorder close together often means
your recorder’s mechanical noise gets
on the tape. For various reasons, then,
you usually are dealing with lines from
15 to 50 feet long and a low-impedance
mike is a must. You may need a trans-
former to convert the input of your tape
machine to low impedance, since most

Electronics I'llustrated
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home machines are designed for high-
impedance mikes. If your recorder’s
mike preamp section has adequate gain,
a transformer isn’t necessary. Another
possibility is a mike with dual imped-
ance. For long cable runs, use the low
impedance setting; for short runs, use
the higher-output high impedance set-
ting.

Both dynamic and ribbon mikes are
low-impedance devices. This fact, in
combination with good performance,
makes them sensible choices for the
amateur recording fan. A ribbon, bi-
directional by nature, often is the best
initial choice when your budget limits
you to one mike. Many ribbons can be
had for $40 to $75 which, though not pin
money, represents an investment in
good recording. Thanks to the ribbon’s
figure-eight pattern, you almost always
can come up with an efficient single-
mike arrangement.

As you get more ambitious, you
should consider adding a dynamic mike
and a mixer to blend the sound from
multiple sources. There are good values
to be found in many inexpensive
moving-coil mikes. Your best initial ad-
dition would be a cardioid-pattern dy-
namic, to allow you to spotlight and play
up certain aspects of any recording
situation. And finally you could add an
omni-directional dynamic.

A real money-saving short cut is a
pair of cheap dynamics (one omni-di-
rectional, the other cardioid) and a low-
priced mixer. You save up to $20 of the
price of a ribbon mike by this maneuver
but you have to make careful use of the
dynamics to equal the results of a
single good ribbon.

Stereo

For recording in stereo, the same gen-
eral rules apply but with a few twists.
First, the omni-directional mike is even
more of a problem since it makes the
necessary separation of the two chan-
nels a tough proposition. The use of two
cardioids may yield too much separa-
tion, leaving a hole in the middle. Here
again, the ribbon has advantages. Its
drop in sensitivity toward the sides pro-
vides separation without a hole and you
can work at a reasonable distance from

January, 1963

ALL NEW ADVANCES IN
TEST EQUIPMENT! _

by far the e
BESY baLues

ohtainable in
Wired or Kit form.

- -

0 e

EMC MODEL 801 | gRF& . -
RC BRIDGE AND WA A Te G|

IN-CIRCUIT =

CAPACITY CHECKER 7 5%
A new comprehensive @ "
resistance and capacity
checker. it measures
condensers for

actual value, leakage, and power factor. in addition it

measures condensers while still connected in their

original circuits for opens, shorts or intermittents.

MODEL 801 WIRED ., . . ... $38.95
MODEL 801 KIT ... . . . 2495

EMC MODEL 802
SIGNAL TRACER
AND GENERATOR

Generates its own
audio, IF and RF
signal for tracing.
Uses both a magic
eye tube and a
speaker for signal
detection. Checks
noisy components. Checks and compares magnetic,
ceramic and crystal cartridges. Supplied with two
shielded audio probes and RF crystal demodulation probe

MODEL 802 WIRED Lo ...$38.95
MODEL 802 KIT . T o - 24.95

0000000000000 0800300000000000000000080000
Yes, tell me more, send me FREE—a detailed

talog of the complete EMC line.  El-1
NAME

ADDRESS

CITY. _ STATE

Electronic Measurements Corp.

EM 625 B’'way, New York 12, N. Y,

€x. Dept. Pan-Mar Corp., 1270 B'way., New York 1, N. Y.
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performers in an auditorium. Worth in-
vestigating is a pair of mounted ribbon
mikes made especially for stereo (see
photo) . They are set three feet apart on
a single stand with an acoustic vane be-
tween them to maintain separation. An-
other special stereo mike houses two
cardioid dynamic elements in the same
case.

A few years ago it would have been
futile for anyone with a home recorder
to consider a better mike. But now it is
likely that your tape machine, with its
improved heads and recording pream-
plifiers, is capable of better performance
than its original-equipment mike per-
mits it to demonstrate. Even if you don’t
intend to take your recorder out of your
living room, it probably will pay you to
invest in an inexpensive dynamic mike.
And if you do plan to go afield you
definitely will want the boost in per-
formance provided by the better micro-
phones now on the market.-§-

Hi-Fi Record Guide

Continued from page 44

Dizzy Gillespie always generates elec-
tricity, and in Carnegie Hall Concert,
the microphones catch him at his most
electric. Recorded live, his program is
a persuasive showcase of modern big-
band jazz, acidulous and powerful.

Records discussed in this column,

with monaural discs listed first and
stereo versions just below:
Rubinstein at Carnegie Hall
Artur Rubinstein RCA VYictor LM-2605 $4.98
LSC-2405 5.98
Prokofiev: Concerto No. 3
Janis, Kondrashin Mercury MG-50300 4.98
SR-90300 5.98
Beethoven: Emperor Concerto
Serkin, Bernstein Columbia ML-5766 4.98
MS-8366 5.98
Beethoven: Quartet, Opus 131
Juilliard Quartet RCA Yictor LM-2626 4.98
LSC-2626 5.98
Bach: Organ Music
Carl Weinrich RCA Yictor LM-2557 4.98
LSC-2557 5.98
Bach: Goldberg Variations
Sylvia Marlowe Decca DL-10056 4.98
DL-710056 5.98
Spanish Medieval Music
New York Pro Musica Decca DL-9416 4.98
DL-79414 5.98

Haydn: Symphonies 103, (04
Woldike, Vienna State Opera Orch.

Yanguard SRY-124
RY-126SD
A Swingin' Safari Billy Vaughn Orch. Dot DLP-3458
DLP-25458
Carnegie Hall Concert Dirzy Gillespie Verve 8423
68423

?\&&WN—
00 000"
258383

ﬁ’
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Silicon Rectifiers

Continued from page 103

rises to 425. This extra 40 volts (usually
lost in the rectifier tube) is responsible
for most problems arising in moderniz-
ing older equipment. While C1 in Fig.
4 is rated for 450-volts DC, it normally
operates with about 400 volts on it. The
new higher B+ reduces C1’s safety mar-
gin drastically. If the manufacturer’s
safety margin hadn’t been as good as it
was, the increased voltage might have
exceeded the normal capacitor voltage
ratings—and pow!

Safety in Series

Now to the second problem. The 350-
volt AC secondary of the transformer in
Fig. 4 means the SR must withstand
1,100 PIV (3.1 X 350). SR’s with 1,100
PIV ratings are quite expensive, but by
wiring two or more diodes in series as
shown in Fig. 6, you can inexpensively
obtain the required rating. Three 500
PIV SR’s in series result in a total rating
of 1,500 PIV—a more-than-adequate
safety margin.

Whenever SR’s are to be wired in se-
ries, use individual ratings which ap-
proach the required PIV. This way you
can be sure the total PIV rating is more
than adequate. Do not series-connect
two diodes whose total PIV rating just
equals the required value. Should the
reverse resistance of one diode vary, or
not be up to spec, the diodes will blow
and probably take several components
with them. Even if you're not using
close-rated diodes it’s a good idea to
wire equalizing resistors across each
diode as shown in Fig. 6. The equalizing
resistors (500,000 ohms or 1 megohm)
have no adverse effect and compensate
for variation in the reverse resistance of
the diodes.

You may come across circuits which
have a capacitor or capacitors connected
across the silicon rectifiers instead of
resistors. The capacitor also serves as a
protection device by taking up the
shock of spikey transients generated
either in the power transformer or line.

Let’s take a look at the occasions
when it is advantageous to convert from
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a tube to silicon rectifiers. Such would
be the case when equipment, because of
inadequate ventilation, runs hot. Sub-
stantial heat reduction can be accom-
plished if silicon diodes are used to
replace the rectifier tube. However, as
we've discussed, silicons have practi-
cally no mternal voltage drop and pre-
cautions must be taken to insure that
the B+ voltage doesn’t go sky high. A
resistor in series with the B+ would
drop the voltage back to the original
value, but the resistor itself probably
would generate almost as much heat as
the rectifier tube. A better voltage-drop-
ping technique would be to shift the lo-
cation of the input filter capacitor. In
Fig. 5 this would mean moving C1 over
to parallel C2, thus changing the filter
from capac1tor- input to choke- input
type. If you're lucky, the reduction in
B+ will be about equal to the increase
caused by the use of SR’s. However, if
you end up with a voltage drop greater
than required retain the capacitor in-
put filter but lower the value of C1. If
C1is 8 mf, try a 4, 2 or 1 mf electrolytic,
paper or oxl capacitor. The peak voltage
charge across C1 under load will de-
crease ad the capacitance is reduced and,
therefore, the output voltage will drop

Another instance when it probably
would be beneficial to replace a tube
rectifier with SR’s is in the case of 30-W
(or hlgher) hi-fi or PA amplifiers. The
superior voltage regulation of diodes
(due to low internal resistance) usually
can coax from 5 to 10 watts more out of
an amplifier and improve its bass power
rating. In fact, silicon diodes will raise
the rms (sine wave) power rating close
to the same level as the “music power”
rating.

In this article we've concentrated on
the practical approach to silicon diodes.
For a discussion of the theory of power
supplies and semiconductors we refer
you to SEMICONDUCTOR RECTI-
FIERS in the January 1961 EL. -§-

Don’t Miss the March EI!

A Special Issue on CB Radio

January, 1963

wurest SAMS BOOKS (ox

EVERYONE IN ELECTRONICS

USE THIS HANDY ORDER FORM -

§ [ Tabe Substitution Handbook, 5th Ed. Includes over 1000
l new substitutions. Shows over 7,700 direct substitu-
tions in all. Covers substitutions for recelvmg t]
subminiatures, picture tubes, industrial types. (;rder
TUBS, only. .. oo kiolliiie o e . d bl $1.50

' D ABC’s of Electronics. Unique approach to a clear under-
standing of the basic principles; fully explains theo:
and application in terms of everyday concepts famil-

I iar to anyone. Order ELW-Y, only............. $1.95

l [] Elestronic Test Instrument Handbook. Explains operating
pn.ncn les and proper use of every type of instrument

or TV-radio servicing, communications and
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| Autumuhve Electronics Test Euipment. The “why and
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Shows how to understand and use instruments to
repair carburetion and electrical systems.
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! ] Smali Engines Service Manual. All the data you need to
repair almost any small engine in operation today—
covers over 1,250 models of 42 popular makes—used

I in all types of equipment. Order SES-1, only .. .$4.95

"] Oathoard Motor Service Manual. Shows how to repair
and maintain more than 750 models of 15 popular
makes. Full step- by step service procedures,

I adjustment and repair. Order OUM-1, only. . . .$4.95
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[] Modern Communications Course, Yol. 2 AM Modlation I
Systems~nga you a full understanding of amplitude-
modulation systems used in present-day transmit-
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l [] Electric Motor and Generator Repaif. Details the operat- I
ing priuciples and functions of electric motors and
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maintain each type. Order MGR-1, only . .$4.95

l [0 Having Fun With Transistors. THF-1. .. ..
O How to Read Schematic Diagrams. RSD-1 . ..
0 Basic Electronic Series: Transistor Circuits. BET-1
O ABC'S of Electronic Organs. ECO-1. ... .. .-
O Amateur Radio Antenna Handbook. AMA-1.
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Your advertisement can reach this mail-buying audience for only 50¢ per word . . . payable in advance
{Check or M.O. please) . . . minimum 10 words. Closing dates are the 20th of 4th preceding month
i.e. copy for the May issue must be in our office by January 20th. Mail to ELECTRONICS
ILLUSTRATED, 67 West 44th St., New York 36, N. Y. Word count: Zone number free. Figure one word:
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SAVE MONEY ¢ ORDER BY MAIL

e » 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
ﬁ$rp.. 512 Broadway, Dept. El, NYC )2,

SUPERSENSITIVE DIRECTIONAL micro-

phone picks up faint sounds at 300 feet.
Detects sound through ordinary walls.
Easily built for $7.00. No electronic ex-
perience necessary. Plans $2.00. Dee
Company, Box 7263-C, Houston 8, Texas.

LISTEN-IN-COIL" PICKS up any tele-

phone conversation in vicinity. No con-
nection to telephone necessary. Easily
concealed. $2.98 complete. Acoustical
Research, §12M East 80, N. Y. 21, N. Y.

THEFT WARNING Decals! Prevent Theft,
Tampering, etc. Big 2//2”x3”. White on
Red Package (4) $2.00. KEJ-09%0, P. O.
Box 383, Arcadia, Calif.
TRANSISTORS, DIODES, Rectifiers, S.C.R,
etc. Name Brands, Top Quality. We
overstocked for our own mfg. All specs
guaranteed. Write for our free price list.
Autocrat, Inc., P. O, Box 536, Dept. A,
Dayton &, Ohio.

$100 WEEKLY POSSIBLE. Compile mailing

lists and address envelopes for adver-
tisers. Home — spare time. Particulars
free. National Service, 8! Knickerbocker
Station, New York City.

SECOND INCOME From Oil Can End
Your Toill Free Book And Oilfield

Maps! National Petroleum, PanAmerican

Building-E}, Miami 32, Florida.

o o o« EMPLOYMENT OPPORTUNITIES

TECHNICIANS, MECHANICS, Engineers.
Live, work, and play in Sunny Southern
California. America's fastest growing
Missile and Space industrial center. Thou-
sands of classifieds from local papers.
$2.00. Lincoln Enterprises, Dept. E, Box
1066, Hollywood 28, California. .
PRINTING - ADVERTISING SALESMEN.
Excellent moneymaking sideline selling
Decalcomania Name Plates. Advertising
Specialties. Sign letters, Automobile ini-
tials. Free Samples. *'Ralco'’-El, Box L,
Boston 19, Mass.
ELECTRONICS OPPORTUNITIES. 100 Ad-
dresses of Companies Hiring. U. S.,
Overseas. $2.00—Box 206i, Springfield,
Ya.

e o o TAPE RECORDERS

INVESTIGATORS, WRITE for free bro-

chure on latest subminiature electronic
listening devices. Dept.-5-X Ace Elec-
tronics, 11500 NW 7th Ave., Miami 50,
Florida.

GOVERNMENT SURPLUS. How and
Where to Buy in Your Area. Send $1.00.
E.l. Surplus Information, Headquarters
Bldg., Washington 6, D. C.
CONVYERT ANY- television to sensitive,
big-screen oscilloscope. No electronic
experience necessary. Only minor changes
required. Hiusrated plans, $2.00. Rellco,
Box 10543, Houston 18, Texas.

CB-QSL-SWL CARDS. Samples 10¢. In-
clude your personal picture on cards.

No extra Cost. Signal, Adams County,

Manchester, Ohio.

100 NEW INSULATED Carbon Resistors
99¢ Postpaid. Bigelow Electronics,

Bluffton, Ohio.

e ¢ o BUILD-IT-YOURSELF

PROFESSIONAL ELECTRONIC Projects—
Organs, Timers, Computers, etc.

each. List free. Parks, Box 1685, Lake

City, Seattle 55, Wash.

e o o BUSINESS OPPORTUNITIES

MAKE $25-$50 WEEK clipping newspaper
items for publishers. Some clippings

worth $5.00 each. Particulars free.
National, 81 Knickerbocker Station, New
York City.

VENDING MACHINES—No selling., Op-

erate a route of coin machines and earn
high profits. 32-page catalog freel
Parkway Machine Corp., Dept. 33, 7i5
Ensor St., Baltimore 2, Md.

LEARN WHILE Asleep with your re-
corder, phonograph or amsazing new
“Electronic Educator'' endless tape re-
corder. Details free. Sleep-Learning
Research Association, Box 24-El, Olym-
pia, Washington.
NEW CONCEPT of seif-hypnosis teaches
you quickly, easily. New tape! New rec-
ord! Free literature. McKinley-Smith Co.,
Dept. T-3, Box 3038, San B8ernardino,
Caiif, il
RENT STEREO Tapes—over 2500 different
—all major labels — free catalog.
Stereo-Parti, 811-AY Centinela Ave., In-
glewood 3, California.
TAPE RECORDERS Hi-Fi Components.
Sleep Learning Equipment, tapes. Un-
usual values. Free Catalog. Dressner,
l523Y Jericho Tpke., New Hyde Park-4,
N. Y.

SALE ITEMS—Tapes—Recorders—Com-
ponent Quotations. Bayla, Box I31E,
Wantagh, N. Y.

e o o RADIO & TV

BEFORE YOU Buy Receiving Tubes, Test
Equipment, Hi-fi Components, Kits,
Parts, etc. . . . send for your Giant Free
Zalytron Current Catalog, featuring
Standard Brand Tubes: RCA, GE, etc.—
all Brand New Premium Quality lndivid-
ually Boxed, One Year Guarantee—all at
Biggest Discounts in America! We serve
pro?auional servicemen, hobbyists, exper-
imenters, engineers, technicians. Why Pay
More? Zalytron Tube Corp., 220 West
42nd St., New York City.
15 DISTANCE ONE-TUBE Plans—25¢; One-
tube Handbook—50¢, including Tran-
sistor experiments, catalog. Laboratories,
1131-K Yalota, Redwood City, California.

FREE CATALOG—name brand tubes 65%

discount, pheno needles 80% or more
discount, phono cartridges, picture tubes
75¢ inch, parts, parts kits, silicon and
selenium rectifiers, transmitting tubes, 77
T.V. test tube $6.99, imported batteries,
tube testers, etc. Wan! to swap or sell
tube inventory? Send us your offering.
Arcturus Electronics Corp., Dept. El,
502—22nd St., Union City, N. J.
DIAGRAMS FOR Repairing Radios $1.00,

Television $2.00. Give make, modael.
Diagram Service, Box 672El, Hartford |,
Conn. L . R
CONVERT ANY car radio to home use.

Instructions $1.00. Custom Design, P. O.
Box 63, Roslyn, Pa.

e o o DETECTIVES

DETECTIVE PROFESSION. Easy home
study plan. Lapel pin, certificate, fu-
ture. Free information. Professional
Investigators, Box 41197-CC, Los Angeles
41, Caif.
DETECTIVES — EXPERIENCE unnsecessary.
Detective Opportunities. Write,
Wagner, B-125 West 84th, New York 24.

e o ¢ MUSIC

PIANO TECHNIC made easy, $1.25.
Walter Kazaks, 234 East 58th Street,
New York 22.

e o o PERSONAL

INDEPENDENT THINKERS — investigate

Humanism, the scientific personal phi-
losophy! Free fjiterature. Amarican
Humanist Association, Dept. El-2, Yellow
Springs, Ohio.

e o o MISCELLANEOUS

NEW HYPNOTISM Discoveriest Hypno-
tize first day! Quickly . . . Powerfully
.« "Un-noticed?’ Extra: Self-hypnotic
techniques. Complete Course $| (guaran-
teedl). Crystal's M71-P351, Hoboken,
New Jersey.
"HOMEBREW GUIDE"” Complete lllus-
trated Instruction Manual, $1.00. Supply
Catalog Included. CaiBrew Supplies, Box
1005-C5, Seaside, California.
STUDENTS, TECHNICIANS — Learn and
never forget Resistor Color Code. New
method.  $1.00.  Kelley, Hasbrouck
Laboratory, UMASS., Amherst, Mass.
ROCKETS: IDEAL for miniature transmit-
ter tests. New illustrated catalog, 25¢.
Single and multistage kits, cones, en-
gines, launchers, trackers, technical in-
formation, etc. Fast service. Estes
Industries, Penrose 13, Colorado.
“"HOMEBREWINGI . . . Beers . . . Wines."
Instruction Manual $! (guaranteedl).
Crystal's, 28-BE1$, Millburn, New Jersey.
HYPNOTIZE UNNOTICED, quickly effort-
lessly or refund} Thousands satisfied!
$2.00. Getro, Box 244, Cedarburg, Wisc.
PLATINUM ELECTRONIC scrap bought.
Noble Metals Co., Box 90543, Los An-
geles 9, Calif.



www.americanradiohistory.com

Handi-Talkie

Continued from page 43

and solder them to the nearest circuit
board ground point. Ignore the red
center-tap lead.

In units other than the EICO shown,
you’ll have to track down the exact loca-
tion for installation. In every case,
there’s a capacitor between the lead
from the speaker and the transistor
base. It's important to wire in the
transformer on the opposite side of the
capacitor from the transistor base.
Otherwise the transformer will short
out the transistor’s bias.

When soldering to the printed circuit
board avoid excessive heat which may
lift the foil off the board and use solder
sparingly to avoid shorts. &

What's Happened To Radio!

Continved from page 33

Radio Ad Bureau understandably is
fond of talking about how much people
listen. The figures look like this: house-
wives—almost 17 hours a week; teen-
agers—16 hours a week; auto radio lis-
teners—>56 minutes a day.

Radio’s most important ace in the im-
mediate future will be FM and stereo
(two-channel) FM. Somewhere be-
tween 30 and 40 per cent of all metro-
politan families have FM receivers (15
million sets are in use) and the number
is increasing rapidly. The construction
of new stations and stereo broadcasts
have given new impetus to FM, which
has just one basic attraction—fidelity.
Good music simply cannot become good
sound at home without the magic of
FM’s noise-free and wide-band signals.
The hi-fi and stereo record craze did
most of the work of creating a good-
music market, but FM is cashing in.

The concept of giving the news at fre-
quent intervals, which we discussed
earlier, is only part of the picture. The
medium always has been undisputed
champion in the matter of split-second
worldwide coverage. With more power-
ful and versatile equipment, there is no
spot on earth that cannot be the scene

January, 1963

of a remote pickup—a live description
of the news while it is happening,
whether it’s a battle in the Congo or a
riot in Hong Kong.

In local news, TV sometimes gets in
the race but more often is too busy with
bigger things. Radio has time to tinker
with traffic bulletins and speed-trap
advisories. . Many stations keep mobile
units on the streets and rent helicopters
in their bid for split-second reporting.
But dramas, comedies and quiz shows
have gone to TV (only CBS produces
radio plays today).

Commercial radio is only part of the
story. Internationally, the medium has
become a tool of both propaganda and
enlightenment. There are some 3,500
short-wave broadcast stations on the
air, representing every major country.
The result is a wide range of discussion
programs, music, cultural presentations,
news and comment from every area on
earth-—all available to anyone with
a short-wave receiver. Short-wave
listening has become a major hobby.

Much SW material is for foreign con-
sumption, though in many countries
short-wave is a major means of com-
munication and the people are more
faithful radio listeners than in the
United States. There are now 450 mil-
lion home radio receivers in the world.

As a hobby, radio has never enjoyed
greater popularity. A quarter-million
Americans are now licensed amateurs,
and there are more than 300,000 Citi-
zens Band licensees, although CB is in-
tended as a means of communication

rather than a hobby.-§

Continued from page 99

The GRS allows both AM and FM
modulation. When a station is more
than six miles from an airfield the an-
tenna may sit on its own tower 75 feet
above ground. One hitch is that the
top of the antenna may not rise more
than 30 feet over any formation within
a radius of 1,000 feet. No doubt these
restrictions are designed to keep signals
from straying too far, but they do give
freer rein than the flat 20’ U. S. rule. §
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SERVICEMEN:

RAD-TEL HAS THE
LATEST TUBE TYPES.

i Send For New Tube & Parts Catalog P
¢ Send For Trouble Shooting Guide

Be your own TELEVISION REPAIRMAN

The Original NOW YOU CAN

FiX YOUR OWN TV SET BOOK
You can fix your own TV if you have TV Fixit
Book . . . because 80% of troublles are caused
by tubes. This hook explains, illustrates trouble
and what tubes cause this troudle. Pinpoints in
over 3000 layouts by model number, positicn and

THE SIGN OF RAD-TEL'S
RELIABILITY £OR
OVER 15 YEARS

EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD-TEL

aty. Type Price | Qty. Type  Price| Gty. Type Price | Qty. Type Price
— 024 793 ___6AUB 87| ___6Ks 63 |__12cUs .58
—1AX2 .62 __ 6AVE A1|___6S4 52 |__12cUs 1.06
—1B3 .79 | __sAaws .90 | ___B6SATGT .99 | ___12CX6 .54
—1DNS 55 | ___eAX4 .66 | __BSH7 1.02 {_ 1204 .89
—1G3 .79 | __ 6AXS 46537 .88 | __12DEs .83

113 79| ___6BAS 50| ___6SK7GT .93 |___120L8 .88
——1K3 79| __6BCS .61} BSLIGT .84 |__12DG6 1.04

1RS 77| _6BC8  1.04]__ 6SN7 .65 |___12DS7 .84
— 185 75| __6BES 551 6SQ7GT .94 |_120T5 .76
— 174 72 | __6BFS 80| &T4 .99 {12077 .79
—1U5 85{___6BF6 44| __6T8 .85 (___120T8 .78
—1X2B 82| _ _6BG6 1.70| __sUs 83 |__120wB .89
—_2AF4 .86 | __68HS 98| ___6VeGT .54 | 12DZ6 .62

3ALS 46| 6BJE 65)__ _6W4 .61 |__12EDS5 .62
—_3AUs 54| sBIY 79| ___6W6 1) 12EGE .62

3AVE 42| ___6BK7 85| __6x4 41 ) 12EK6 .62

a8cs 63| __68BL7 1.09| ___6x8 .80 |__12EL6 .50
—-3BN86 75| __6BNs§ J4) ___TAB 68 |___12EZ6 57
—3BUB 78| ___6BQ6 1.12__ _7AU7 .65 |__12F8 .66
-_3BY& 581 __eBQ7 1.00|__7EY6 75 |__12FA6 .79
— 3826 56| ___sBUB Iy [ — ) £} 69 |__12FM6 .50
-_.3CB6 .56 | __6BX7 1.11|___8aus .90 |__12FR8 .97
—_3CSs 58 |___6BZ6 55| __BAWS .93 }___12FX8 .90
—..3DG4 85| ___eB27 1.03)__ 884QS .60 {_12GC6 1.06
—_3DKs .60 ___6Ca 451 __ _8ceGy 83 [ __12i8 .84
—-30T6 S541__6C86 .55 BCM7 70 | 12KS 5
-~ 3GKS 99| ___6CD6 1.51| _ BCN7 87 | 1218 73
-—3Q4 63 |___6CGY 81 8Ccs7 74 | _12SF7 .69
- 354 75| —_6CG8 .80 | __8BEBB 94 | ____125K7GT .95
—3va 63 ___6CL8 .18 | ___8FQ? .56 |___12SL7 .80
—-48Q7 1.01 |[__6CM7 69| ___9CL8 79 | __12SN7 .67
- 4Css 61} BCN7 J01__11CY7 I5 §__12SQ7GT .91
—A4DT6 557 __ecas 821 ___.12A4 .60 {____12U7 .62
——AGM6 .60 | __6CR6 60| 12AB5 .60 {___12V6 .63
—-5AMB 79| ___6CS6 57] _._12AC6 S5 | __12W6 n
- _5ANSB 90| eCS? 69f . 12AD6 S7 |___12x4 .47

AFFILIATED WiTH ANY

ER MAIL ORDER TUBE COMPANY

type tube causing trouble. sI .oo

No. 170 ... ...
:W(u CHEATER CORD sc!E:;);l:Dp::;T ios"a'f.

6 1t, No.154 ... 29% BA. Lots of 3—25¢ ea. |

TV, RADIO
ano HI-FI

= RAD-TEL TUBE CO.

55 CHAMBERS STREET, NEWARK 5, NEW JERSEY

TERMS: 25% deposit must accompany all erders, balance €.0.0. Orders under $5:
add $1 handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes
per 1 ib. Subject to prior sale. Ne £.0.0.'s outside continental U.S.A.
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—_5AQS 54| __6CUS 58f ___12AE6 .50 | __17AX4 .67
—_5AT8 [83)_ 6CU6 1.08)__ 12AE7 .94 |.__17DG6 1.06
—_SBK7 .86} __6CY5 70 __12AF3 73 1BFW6 .49
—-5BQ7 1.01]| __6CY7 Al 12AF6 .67 | __18FX68 .53
—_5BR8 83| __6DA4 6B[___12a16 .62 | __18FY6 .50
-— 5CGs 81| _6DE6 611 __12AL5 .47 | _19AU4 .87
-—_5CLe .76 | __6DGS 62| __12aL8 .95 |__19BG6 1.39
-—_5cas8 841 ___6DJ8 121 __12AG5 .60 | _19EA8 .79
—-5EASB -BO| __6DKs 59f___12aTe .50 | __19T8 .85
—_BEU8 80| __6DN6 1.55)___12AT7 .76 |___21EXE 1.49
—...5)8 720 6DQ6  1.10) __12AU6 .51 |___25AX4 .70
—_5T8 B6 | ___6DTS 81 12AU7 61 |___25Cs .53
—11 7 80| __6DTS 531 __12AV6 .41 | 25CA5 .59
—_5Us8 84| __ _6DT8 94| ___12avY .82 | _25CD6 1.52
—8Ve .56 | _6EAS 79)___12AX4 .67 |__25CU6 .11
—_5X8 82| __ GEBS 73] _12AX7 .63 |__25DN6 1.42
—-5Y3 461 __ _6EBS 84| 12AY7 144 | 25EHS .55
—-6AB4 A6} BEMS J7| 12427 86 | 2516 .57
-—BACY 86| _6EM7? 82| 12B4 68 | 25W4 .68

6AF4 1.01 | __6EUSB 79| ___12BD6 50 | 32ETS .55
——BAGS .70 | __6EVS 75| __12BE® §3 | ___35CS 51
—-6AH4 .81 | ___6EWE 57| __12BF6 .60 [ 3516 60
——BAH6 1,10 | —_SEYS sl 12BHY .77 | 3swa 42
—BAKS .95 { — 6FG7 691 128KS 1.00 | ___3525 .60
—6ALS A7} __6FV8 791 128L6 .56 | ___36AM3 .36
—6AMSB .78 | —.6GHS8 80| __12Ba@s 1.16 { _ s0B5 .69
— 8AQS 83 | —6GKS 61 12BR7 74 | ___S50CS .53
~—6ASS .60 | . 6GKS J9) . __12BVY 76 | __SOEHS .55

6AT6 48 | _6GN8 84} 128Y7 .77 | __sOte .61
—6AT8 .86 | — 6H6 58| ____12BZ7 .86 |___70L7 a7
—BAU4 .85 | ___6JSGT .51|__12CNS .56 | ___11723 .85
— BAUS 52f __6J6 JV| . 12CR6 67 | ___807 .75

sm—===e—=-0ROER FORM @ MAIL TODAY ~———mmmm—

RAD-TEL
Dept. EI

55 Cham

Newark 5, New Jersey

ENCLOSED IS $

SEND:

Orders under $5.00 - Add $1.00 handling charge - plus postage.

FREE

ADDRESS .. ...

aTyY

Total
Tube Co. Tubes $_
.3 Total

Part(s) $_ . . .
bers Street Postage $

Grand

Total $. .

— . Please rush order.
Book(s} Be Your Own TV Repairman @ $1.00 ea. #170
—Cheater Cord 29¢ ea. Lots of 3 - 25¢ ea. #154

I {J Send FREE Tube and Parts Cataiog
e [1Send FREE Troubie Shooting Guide

ZONE . ... STATE.

Electronics Illustrated
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NEW LOOK FROM PACO

IN LOUDSPEAKERS:
REVOLUTIONARY NEW PACO SPEAKER SYSTEM DARES TO USE 6'' CONES!

PACO is proud to present the Model L4 System, a revo- duces a rigid diaphragm which eliminates edge distor-
lutionary new development in loudspeaker design that tion and provides the much-desired “piston effect’” up
offers a degree of brilliance, clarity and quality to 7,000-8.000 cycles. The arrangement also
unequaled by speakers selling for as much as . produces a cone resonance in the mid-range
$300. Yet this remarkable speaker system woofers of approximately 40 cycles—compara-
costs only $99.95 net. ble to the most expensive woofer.

' i Because of their close proximity, the three
Here's the secret. Developed by a brilliant and speakers act as a single prnas,s, inymoving air,
flalnolisgaudio desiencr Athelinemy LD Gk but without the sluggishness often associated
sists °£|th'e% 5';.”°h "{'.Oofe" zjmd-{ang? spgak- with large speakers. And, each individual
ers in 0se configuration an a tweeter. or- i i

mally, 6-inch speakers have very high cone speaker remains light enough to produce an

accurate mid-range. This elimination of the
resonance, no bass response and low power » ES

A 5 ; cross-over between bass and mid-range af-
capacity. In this system, however, a special clari
ball diffuser, bonded to the voice coil form, fords an even greater degree of clarity and

disperses sound in the middle frequency and fidelity. With a response of 45-18,000 cycles,

A A the system is capable of reproducing ever,
widens the normally narrow axis beam of the nuancye of even the most intricate musical

speaker. The result is an extremely smooth Model L4 by PACO: passage. Designed to operate with all ampli

response in the middie range. $99.95 net fiers, its impedance is 8 ohms. See and hear
Each speaker cone also has three struts : : it at your dealer or write today to PACO Elec-
bonded to it, and to each diffuser. This pro- tronics Co., inc., Glendale 27, New York.

,N H,GH F,DE'_,TY K,TS. decor of any home. Handsome new styling and color

- 2 The ST-55MX FM  scheme make this combination look as distinctive as it
Stereo Multiplex Tuner Kit and the SA.50 Stereo Preamp- sounds. And, like other famous PACO kits. the ST-55MX
Amplifier Kit (50 watts: 25 per channel) are two com- and SA-50 assemble Y faster and easier than similar
pletely new. decorator-designed units that enhance the kits sold by other kit makers.

M e ,' = M":'

ST-55MX FM Stereo Multiplex Tuner SA-50 Stereo Preamp-Amplifier Kit ST-25MX FM Stereo Multiplex Tuner

Kit (Prealigned; less enclosure): (less enclosure): $79.95 net. Factory Kit (Pre-aligned, less enclosure):
$99.95 net. Factory wired (includes wired (includes enclosure): $149.95 $69.95 net. Factory wired: $39.95 net.
enclosure): $159.95 net. Enclosure: net. Enclosure: $7.95 net. Enclosure: $14.95 net. (walnut); $4.95
$7.95 net. net. (metal).

’N TEST'EQU,PMENT.' A complete line of the audiophile, ham operator and electronic technician

PACO test equipment is now available in kit form for who wants maximum quality at lowest possible cost.

—
2= - ?
?et\;v ¥:th| Ta-si ?Algdo(:‘ir(:uittl\na_ll_yz;er New Model T-63 CRT Tester and Re- New Model G-32 Sweep Generator
Nevars B gs mg‘?\lﬁr"stes S juvenator. Utilizes a true beam cur-  and Marker-Adder. Simplifies sweep
Kit: $49.95 ngt Fao? 2ng d,"£67°'955 rent test circuit. Kit: $44.95 net. alignment procedures. Kit: $85.95
: .S - Factory wired: o Factory wired: $59.95 net. net. Factory wired: $129.95 net.

net.

New Model G-34 Sine and Square New Model G-36 Color Bar and  pModel C-25 In-Circuit Capacitor Test-
Wave Generator. Versatile coverage White Dot Generator. Features ease er. Tests for faulty capacitors without
of 7 cps to 750 kc sine and square  of operation and utmost stability.  removing them from circuit Kit:
wave in 6 bands. Kit: $64.95 net. Kit: $119.95 net. Factory wired:  $19.95 net. Factory wired: $29 95 net
F'cty wired: $99.95 net. $179.95 net. i ) ' ’ '

Model V-70 Vacuum Tube Voltmeter. Model S-55 Wide-Band Oscilloscope. Model G-30 RF Sig. Generator. Fine

Versatile, AC operated, peak to peak. Covers range between DC and 5 mc. and coarse attenuators handle any
Kit: $31.95 net. F'cty wired: $49.95 Kit: $95.95 net. Factory wired: signal level. Kit: $32.95 net. Wired:
net. $155.95 net. $44.95 net.

PACO ELECTRONICS COMPANY, INCORPORATED, 70-31 84th STREET, GLENDALE 27, NEW YORK
Division of Precision Apparatus Co., Inc. Export: Morhan Exporting Corp., 458 Broadway, N. Y. 13, N. Y.
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ace Age Science — An Exciting Hobby for All!

The AMERICAN BASIC SCIENCE CLUB announces

LSl €< a new expanded line of EDUCATIONAL SCIENCE UNITS,

Tracer - ' ',Every one a unique and unequalled value! Choose from the excit-

L ing selection below = or get them ALL in one great MASTER LAB!
- o
ELECTRONICS LAB AND COURSE- $17.80

ALL THE EQUIPMENT FOR 65 PROJECTS INCLUDING:
RADIO — SHORTWAVE AND BROADCAST. Three-tube regenera
tive circuit. Uses 115V AC house current. Complete with Headser.
CARBON MICROPHONE and two-stage AUDIO AMPLIFIER . . .

VLI OPTICS AND PHOTO LAB — $11.95

35MM PROJECTOR. Sturdy black steel lamp hous

ing with inner chimney and boffle for cool opera-

non; 140W Projection Lamp: large Twin Gondens. \
ing Lenses for extra brightness: Rotary Switch; & / \
Foot Cord. Included is an extra projection assembly |
that makes it a Micro-Projecior as illustrated.
PHOTO-DARKROOM LAB. Enlarger - Contatt
Printer, Safe Light, 3 Plastic Developing
Trays, 2 Clips, 2 Thermometers, Developing
Chemicals, Printing and Enlarging Paper,
Darkroom Handbook, All you need to develop&
negatives, maoke prints and enlargements, \

RADIO TRANSMITTER for code or voice.
OC POWER SUPPLY [Power Transformer, Vacuum Tube
Rectifier and 20-20 mfd. capacitor filter circuit] con-
wirts home AC to the DC required for electronics.
$TROBE LIGHT — oscillator controlled Neon Lamp ' freezes
she motion of vibrating or rotating objects and checks RPM.
RIPPLE TANK WAVE GENERATOR with variable fre- P .
quency. Produces standing waves, nodal fines, efc, -{D% - MICROSCOPE. 50X, 150X, 200X. Precision ground and polished Lenses.
Invaluable in understanding wave theory. Ramsden Eyepiece, Sub-siage Lighting, Polarizer. Produces photomicragraphs
CODE PRACTICE OSCILLATOR with manual. qﬁ-y connection with Phoia Lab. Microscopy manual included,
"SVep;‘vo A Ham License.”” All you need 1o % ) m:.“v'm&"f LAMP. Produces dazzling Icolor effects with invisible blakck
pass the FCC Ham License Exarm. = = = light, Used for .crime detection. minero ogy ond science. Fluorescent Ink,
SIGNAL TRACER and CONTINUITY poxsiuchle "“';"":i:""c;"”‘c:’:,:';u‘;’ Crayans and Tracer Powder are inciuded with instructions on UV Applications.
TESTER, Valuable trouble-shooting tools, TR S A A fgs SPECTROSCOPE (at left). Analyze the spectra of
Use explained in accompanying monual il vaive of ports alone cver $25.00, ; glowing gases. See and identify the Fraunhofer
Simplified Radio-TV Servicing.’ — ) > Lines. Measure the wave length of light rays.
Plus . WHEATSTONE BRIDGE (Measures Resistance] . . SOLENOID COIN TOSSER . A quahty instrument featuiing an easy-to-read
- . MAGNETIZER AND DEMAGNETIZER . . ELECTROMAGNETIC RELAY , . BURGLAR built-in scale and a pawerful condensing system
ALARM . . PROXIMITY DETECTOR . . EXTINCTION VOLTMETER . . GALVANOME- for a bright spectrum. Equipment includes an
TER", . THERMOCOUPLE , . “MYSTERY" SHOCK BOX .. and mony more! :Iroﬁol Burner and a 2 Watt Neon Spectral Lamp.
Graphic_demonstrations with VACUUM TUBES, TRANSFORMER, POTENTIOMETER, o § UL IR ST ey G o
CAPACITORS, ond other electronic components make it indelibly clear what Complete Photo and Optics Lab only $11.95 Pastpaid.
they do and how they do it. Vivid experiments illustrate the ELECTRON THEORY,
OC ond AC CHARACTERISTICS, INDUCTANCE, REACTANCE, CAPACITANCE. —
RECTIFICATION. AMPLIFICATION and other electranic principles. A:‘:LOG COMPUTER $3’95|
X & . . ELECTRONIC COMPUTER. Eiectronically multiplies, divides, caicu-
e “"";" most "":"'"g :"Y_ to a solid background in h"""“""f: a4 @ lafes powers, roots. logarithms. The problem is set up on the scales
asi¢ enough for beginners — rewarding enough for the ''Pros. /\,\o! two linear potentiometers and the answer is found by listening
3 < for the null point on the third potentiometer. Powered by

All the equipment for all the above with full instructions {4 manuals, 2 auxil-
iary rextbooks) plus bonus ELECTRIC SOLDERING IRON for only $17.80 Postpaid.

lE] PHOTOELECTRONIC RELAY — $7.95

COMPLETE PHOTO-RELAY UNIT. Supersensitive Crystal Photocell rugged Elec
tronic Amplifier; Double Throw Relay; large 17%” diameter Condensing Lens;
Mounting Board. Cabinet; Hardware; Hook-up Wire; Solcer o1d complete 4nstruc.

@/ tions for easy assembly (- sldering required].

S22 Jiwo  flashlight, barreries (not included). Assermbles i

minutes — no soldering. Comas with Headphene, th
of scales and complete instructions. Only $3.95 Postpaid.

£ TELESCOPE AND TRANSIT — $5.95

TELESCOPE with combination ALT-AZIMUTH and EQUATORIAL MOUNT
4 i 44X erect image, 22X astronomical telescope, 28”7 {ong. Four
; on an. off " “or holding W ground and polished Lenses. Ramsden Eyepiece gives large field.
Secuir operation; Sensifivity  Conirol,  Plug-in  SURVEYOR'S TRANSIT LEVEL adapts from wlt.conmuth- foont
Outlet for controlled circuir. Use it for door M Has vertical and azimuth scales, Spirit Level and Leveling
announcers, counters, alarms, doy-night light Platform. A praciical instrument for laying out foundations,
switches, etc. Operates on 115V AC. Complete ditches, fences, etc. Also used as o range finder. /

Photo-Relay tet-up. Only $7.95 Postpoid. Telescape, Mount, and Transit (everything except the
wooden legs of tripod] complete with full/

(] ATOMIC ENERGY LAB — $5.95 instructions . . . only $5.95 Postpaid.
ATOMIC CLOUD CHAMBER WITH PROJECTOR ILLUMINATOR. See the vapor trails
of speeding alpha and beta particles, and of cosmic rays from outer space.
. SPINTHARISCOPE gives o dromatic magnified ringside
view of exploding gtoms.
ELECTROSCOPE metal housed with Scale and Mag
nifying Viewer. Measures background rediation gn
tests sample sources
SAFE RADIOACTIVE MATERIALS. Alpha Source in handy
container and Uranium Ore {Ox Us 0.229%}. Full
instructions ond explanations open up the fascinating
ficld of nuclear physics. $5.95 Postpaid.

Features automatic

CAJMIFA WEATHER STATION -$6.95

CUP ANEMOMETER and WINDVANE give remote
readings of wind speed and direction on indoor
Mounting Board (lead-in_wire not furnished).
BAROMETER, SLING PSYCHROMETER {measures
relotive humidity]. RAIN GAUGE, CLOUD CHART,
WEATHER MAP. Complete sel.up for the omateur
meleorologist, including Forecasting  Manyal.
Only $6.95 Postpaid.

ALL THE PROJECTS OF ALL THE UNITS (1,2,3,4,5, 6 and 7) IN ONE BIG ""MASTER LAB'" ONLY 5335'2“
Sl by combrnations “of the vaioen e tot oeto"%s  NOTE: MASTER LAB ALSO AVAILABLE IN A SERIES OF 8 MONTHLY KITS

e nic equipment of Unit 1 supplies an ELECTRONIC "
‘ TIMER for the Photogrophy Lob of Unit 2. Another SEND 3200 WITH PAY 8395 Plus COD  Postage on orrival of oeach kit.

=y
[s===]

Master Lob plus is the LIGHT BEAM ONLY COUPON ONLY (Complete Moster Lab in 8 monthly shipments.)
TRANSMITTER - RECEIVER shown below
The Llight Beam 'Receiver ' comoines the

The Master Lab is much more than a group of fascinating projects. It is a true
“learn-By-Doing’" science course with 8 instruction books and 6 auxiliary
manuals — jam-packed with science information. EASY—FUN—EDUCATIONAL!
ACTUAL USE IS THE ONLY WAY TO APPRECIATE THIS MASTER LAB.
ORDER YOURS TODAY — ON 10 DAY APPROVAL — MONEY BACK GUARANTEE.
Talking on a Light Beam SEE_FOR YOURSELF . . . YOU WILL BE AMAZED AND DELIGHTED]

PRAISED BY EDUCATORS AMERICAN BASIC SCIENCE CLUB, INC., SO1 E. CROCKETT. SAN ANTONIO, TEXAS

“You offer a range of experi. DCHECK WERE [ | FOR PAID IN FULL ORDERS CHECK HERE| | FOR MASTER LAB ON MONTHLY PLAN'
ments usually performed only in [jSend me POSTPAID the unit(s) checked. | enclose §. Stort sending me AMERICAN BASIC SCIENCE CLUB'S

the better high school and college '{ Unit ‘ILUH" 2 | Unit 3| s " l;;i'gssl UNIT 100 "MASTER LAB" in o series of 8 monthly kiss. [}
laboratories. The number of con- $17.80 $1.95 33.95 $7. - [ enclose $2.00 and will pay $3.95.plus COD postage on

SEPIE (el Ch) 00 Gl '[ l;“i")‘r” 32"957 I --MLL';'TTER'fﬁ..- 533_601 orrival of each kit. | may cancel unshipped kits any time.
and concreteness of their develop- ' 5.95 a

ment Is amazing. NAME STREET l
R. M. HELM, Prof. of Physics, [l SRS ER R e i o SRS e

East Carolina Callege, fCy AND ZONE ) ] ” STATE L _l
Greenville, N. C. lam m ALL SHIPMENTS ON 10-DAY APPROVAL — WITH FULL REFUND GUARANTEEDm wo of

R photocell of Unit 4 with

- g the oudio amplifier of
.

"@F Un:

— ter " uses the projecrion

equipment of Unit 2.
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