
Let B's Hi-Fi Expert Select titv, 
Best Store() for You e See page 27 

STARTLE YOUR FRIENDS 

WITH A TESLA COIL 

How To: 
Install a 2 -way Radio In Your Ca 
Build a 1- transistor Radio 

Report on a new $43 2 -way radio kit 
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El Brings You 

Use -Tested 
Ham Projects 

Old timers, novices and 
prospective hams find the sort of 
features they're looking for in every picture - 
packed issue of ELECTRONICS ILLUSTRATED. 
Informal stories on hams and their gear and, for 
the novice, how to get started, what to build, 
and how to go up the ham ladder. El's 
build -it- yourself articles feature the special 
wiring guides which show every wire, component 
and connection clearly. Interested in the Class D 
Citizens Band? El is the leader in getting more 
news, circuits and field test results on this 
new 2 -way radio service and reports on the 
latest ham kits. So don't miss a single issue. 

get your r 
subscription blank 

in the mail 

today ! 

Mail to 

ELECTRONICS ILLUSTRATED, 

Circulation Dept., 

Fawcett Building, Greenwich, Conn. 

Make sure you never miss an issue 

of ELECTRONICS ILLUSTRATED 

ONE YEAR: $3.00 TWO YEARS $5.00 

In U. S., possessions and Canada. All other countries $6.00 per year. 

NAME 

ADDRESS 

7 

CITY ZONE STATE 

.1 
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Learn at Home to Fix 
Electrical Appliances 

Earn while learning -many 
opportunities for good jobs, 
or a spare -time or full -time 
business in this important 
and fast growing industry 

Have independent 

income in slack 

times or layoffs 

Save -fix your 

own appliances 

Make extra 

money when 

you retire 

, 
., 

Nothing can match the wonderful feel- 
ing of security and independence that 
comes from having important technical 
knowledge and skill. The trained Elec- 
trical Appliance Technician is in de- 
mand. He enjoys respect and prestige, 
is valued for the essential service he 
renders. 
Most homes have a dozen or more ap- 
pliances. Many millions more are sold 
every year. This is a fast growing in- 
dustry. Millions of dollars are spent 
each year to keep appliances in good 
operating condition. 

Tester Furnished 
No Extra Charge 
NRI training is practical, thorough, 
easy -to- understand. You learn by 
doing. Quality tester built with part 
NRI furnishes locates appliance trou- 
bles quickly, helps you earn extra 
money. Soon after starting many NRI 
students add $10, $15 a week extra to 
their income by fixing appliances for 
friends and neighbors. Spare time Ap- 
pliance Servicing can easily expand 
into full time business, provide a 
means of extra income to buy luxuries, 
gain independence. 
NRI has over 40 years' experience 

National Radio Institute 
WASHINGTON 16, D. C., FOUNDED 1914 

training men at home. It has successful 
graduates everywhere. 
Here's what a few graduates say, "I 
have my own part time shop," "Course 
gives me confidence to handle any job." 
"Before I finished course, earned about 
$380 in spare time." 

Mail Coupon Now 
Become a successful Electrical Ap- 
pliance Technician. Age, lack of knowl- 
edge of electricity are no barriers. NRI 
will train you at home in spare time. 
Paste the coupon on postcard or mail 
in envelope. Act today. Sample Lesson 
shows how easily you learn. Catalog 
tells what you learn, what others ac- 
complish, present and future oppor- 
tunities. Low payment __. 

plan. Address NA- +.. 
TIONAL RADIO IN- 

10114;1 STITUTE, Dept. KK9, 
Washington 16, D. C. mul 

OP'1ORTUNITY 

LESSON FREE 
and BOOK 
NATIONAL RADIO INSTITUTE, Dept. KKR, Washington 16, D. C 

Please send me sample lemon of your Electrical Appliance 
Training and catalog FREE. (No salesman will call). 

Name 

Addreea 

L 
ity.. 

.001t.n/17 .,t.t. a.aaa.. Ib. MVO( CLAWS 

October, 1959 1 

www.americanradiohistory.com

www.americanradiohistory.com


.. i 
ELECTRONICS .kr 

a..... ...... / - um :ILLUSTRATED =...I y...y hr 
OCTOBER, 1959 Vol. 2, No. 10 

A FAWCETT PUBLICATION 

CONTENTS 

A Message From The Editor 4 
Electronics In The News ... 8 

E1 Lonvert -ío- stereo QuesTionnaire. 
Printed Circuit Primer 29 
Race To Space 37 
A 2 -way Radio In Your Car 40 
Made In Japan 44 
Electronic War Game 48 
One -Transistor AM Radio 49 
Wired For Sleep 52 
A Tesla Coil 54 

Signal Generators 58 
A Citizen's Radio Kit 62 
Try These 65 
Timer For Your Hi -Fi System 66 
El Build -It Course -2 68 
Audio Rides With TV Hero 72 
Hi -Fi Clinic 75 
How A Loudspeaker Is Made 76 
Six Meter Rig For Your Car -2 79 
Electronic Brain 82 
How To Use Meters - 3 84 
Gray Turntable Kit 88 

(HARES TEPFER Editor Larry Eisinger Editor- in.Chiel Ralph Daigh Editorial Director 

Phyllis Bendremer Production Editor James Boynton Advertising Director 

Al Allard Art Director 
Leonard Buckwalter Associate Editor Nancy Kay Assistant Production Editor Ralph Mattison Associate Art Director 

John F. Webster Advertising Monager George H. Carl Production Director 

Edward Nonos Feature Editor 
ELECTRONICS ILLUSTRATED is published monthly by Fawcett Publications, Inc., Fawcett 
Place, Greenwich, Conn. W. H. Fawcett, Jr., President: Gordon Fawcett, Secretary and Treat. 
ureic Roger Fawcett, General Manager, Roscoe K. Fawcett, Circulation Director. 
EDITORIAL AND ADVERTISING OFFICES: 67 West 44th Street, New York 36, N. Y. 
ADDRESS ALL MAIL* Subscriptions, change of address, Form 3579 to Circulation Dept., Fawcett 

Murray (ooprr Art Editor Bldg., Greenwich, Conn., and all editorial and advertising to Fawcett Publications, Inc. -67 W. 
44th St., New York 36, N. Y. 
Second -class postage paid at Greenwich, Conn , and at additional mailing offices. 
Subscription price S3.00 per year in the U. S. and possessions and Canada. All other countries 

John M. Kan! Art Associate 56.00 per year. Foreign subscriptions and sales should be remitted by International Money 
Order in U. S. funds payable at Greenwich, Conn. 
Printed in U.S.A. Copyright 1959 by Fawcett Publications, Inc. 
Permission hereby granted to quote from this issue of this magazine on radio or television pro- 
vided a total of not more than 1,000 words is quoted and credit is giren to the title of the 

Elaine Jaffe Editorial Assistant magazine and issue, as well as the statement, copyright 1959, by Fawcett Publications, Inc. 

It 

.ft 

www.americanradiohistory.com

www.americanradiohistory.com


a 

These men are getting practical training in ... 

A.C. and D.C. Motors 
Generators 

Switchboards 
Controllers 

Modern Appliances 
Automatic Electronic 

Control Units 
(Shown at left -Instructor explaining 
operation and testing of a large Motor 
Generator in our A.C. Department.) 

TELEVISIO 
Ow React+ 

Television Receivers 
Black 6 White and Color 
AM -FM and Auto Radlos 

Transistors- Printed 
Circuits -Test Equipment 

(Right - Instructor helping students 
check the wiring and trace circuits of 
television receivers.) 

Train in the NEW SHOP -LABS of COYNE 
Largest, Oldest, Best Equipped School of its Kind In the U.S. 

Prepare for your future now in today's top opportunity feld. Don't 
be satisfied with a "No Future" job. Train the Coyne way for a better 
job in a field that offers a world of opportunities in the years ahead. 
You train in Chicago -the Electrical and Electronic 
Center of the World -on real equipment. Profes- 
sional and experienced instructors show you how, 
then you do practical jobs yourself. No previous 
experience or advanced education is needed. 
FINANCI PLAN: Enroll now, pay most of tuition 
after graduation. Part -time employment help for 
students. 
Mail coupon or write to address below for free book -" Guide to 
Careers". Whether you prefer Electricity, Television -Radio or Com- 
bined Electronics Training, which includes both fields, this book de- 
scribes all training and gives facts to Vets and Non -Vets. 

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
1S01 W. CONGRESS PARKWAY, CHICAGO 7 Dept. 79 -SC 

ELECTRICITY * RADIO * TELEVISION * REFRIGERATION * ELECTRONICS 

October, 1959 

Mail Coupon or Write 
for FREE Book 

look comes by mall. No obliga- 
tion and no salesman will call. 

1- 
COYNE ELECTRICAL SCHOOL 
Dept. 79-8C, New Coyne Building 
1501 W. Congress Pkwy., Chicago 
Send BIG FREE book and details of 
you offer. However, I om especially 

(J Electricity Television 

Name 

Address 

Mail coupon below in 
an Envelope or paste 
on a Postal Cari or 
write Address given 
and Free book. 
"Guide to Careers ". 
with information will 
be sent to yos by 
return mail. 

7, Illinois 
all the training 
interested in: 

Both Fields 

City State 

(I understand no Salesman will call) 

3 

www.americanradiohistory.com

www.americanradiohistory.com


A Message From the Editor 

4 

L aST year we ran a series of articles on 
how to build a safe model missile. 

Our primary interest, of course, is elec- 
tronics and our intention was to help 
any of our readers who wanted to learn 
more about and experiment with elec- 
tronic telemetering and control devices 
used in rocketry. We discovered that 
we could not go right into the subject 
because there was not enough published 
material available on how to build a 
safe rocket, so we gave the plans and 
outlined the safety rules to use in build- 
ing and firing a rocket. Unfortunately, 
this rocket was too small to instrument 
successfully and we decided to develop 
a larger rocket that could be instru- 
mented electronically. We haven't re- 
ported our progress in this project to 
you before because like all carefully de- 
signed projects there were many ten- 
tative steps taken and many changes 
made. Now, however, we can not only 
report to you that such a rocket is in 
readiness, but show you a picture of it. 
This two -stage, four -foot rocket was 
built for us by a young amateur rock- 
eteer, and will already have been test 
fired by the time you read this. A future 
issue of Electronics Illustrated will con- 
tain complete plans for this rocket, the 
"Condor 1" as well as information on 
how to build the electronic equipment 
to put into it. 

I have in the past asked you what 
you would like us to cover and build 
for future articles. Your letters have 
been very helpful and I appreciate your 
response. Now, I'd like to ask your 
opinions on regular columns. You have 

noticed that we have very few. We'd rather report on new ideas, 
new build -it- yourself projects and new fields in our snappy style 
with lots of large pictures and not waste valuable space on col- 
umns which very often are routine and repetitive. However, 
there are certain topics which lend themselves to column type 
coverage. If you feel that there is some subject on which you 
would like us to run a regular column every month, please tell us. 

Among the many interesting articles in this issue is one on the 
electronics industry in Japan. The information for this article 
was gathered by Mr. Ray Popkin Clurman, U. S. electronic engi- 
neer and manufacturer of industrial and broadcast equipment 
during a recent visit to electronic plants in Japan. You are now 
and will be seeing more and more Japanese electronic products: 

Electronics Illustrated 

_y 
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YTHOE 

S AU 

GET 
ME EMPLOYMENT SERVICE t, 

In Spare Time at Home - Prepare for a Better Job -or 
Your Own Business in One of the Many Branches of 

You build and 
keep this valuable 
Vacuum Tube 

VOLTMETER 

LECTRON KS 
IUtl=1111 

INCH 
COLOR 

"SCOPE" 

You build and keep this 5- 
inch COLOR OSCILLOSCOPE - almost a "must" for TV 
servicing. 

COLOR 

TV 
DeVry Tech's 
program also 
includes training 
in Color Television 

RADIO - TELEVISION - RADAR 
If you are seeking a better job or a business of your own, 
the appealing field of Television -Radio -Electronics offers 
REAL PROMISE! 

In this fast- 3rowing field, trained Electronic technicians find 
many good -paying, interesting jobs in manufacturing, in- 
stalling, operating, servicing. Equally important is the fact 
that these are GOOD JOBS - offering the kind of a future 
that an untrained man often dreams about. 

HOME 
.. make import - 

clear Speeds yo 
almost like having 
at your side) 

MILITARY S 
If you are subject to 

service, the informal' 
have should prove 
helpful. Mail coupon t 
doy. 

t, crystal 
ng. It's 

rudo! 
Budd and keep 

r 

BIC. 

D.Vry Engineered TV set 

easily 
converted to UHT' 

DeVry offers another horn. 
training, but without 

the TV set .) 

No previous technical experi- 
ence or advanced education 
needed. Prepare for this profit- 
able field in your spare time 
at home, or in our modern 
Chicago or Toronto Labora- 
tories. Nothing else like it! 
Send for FREE details. 

EARN WHILE YOU LEARN 

After you get part of DsVy Tch's 
training with equipment at home, 
you may then in your spare rime, 
begin to earn real money servicing 
Radio and Television sets. 

Your GUIDE 

to Profitable Job Opportunities 
TV -Radio Broadcast Technician 

Color Television Specialist 
Radar Operator Laboratory Technician 
Airline Radio Man Computer Specialist 

Quality Control Manager 
Your Own Sales & Service Shop 

. PLUS MANY OTHERS 

Yeu work over 

larn -By -Doing 
projects 

that has helped thousands of our graduates 
toward fine careers in Electronics. 

Send for FREE BOOKLET TODAY! 
Accredited Member of National Home Study Council 

"One of North Amenm's 
Foremost Electronic, 

Training Centers" 

DeVRY TECHNICAL INSTITUTE 
Formerly DeForest's Training, Inc. 

Bu Id over 300 practical projects from many shipments of 
Radio -Electronic parts. You build and operate TV -Radio 
cir:uits ... wireless microphone ... and many other major 
projects -all designed to provide outstanding practical 
experience at home. 

ACT NOW! Get information -parked 
peblication Peres 
Mon coupon today. 

De RY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III., Dept. Et -10P 

Please give me your FREE booklet, "Electronics and YOU," and 
tell me how I may prepare to enter one or more bronches of 
Electronics. 

Non. 

Street 

City lone State 
Canadian residents address D.Vry Tech of Canada, Ltd. 

NSA 676 Roslawn Ave , Toronto 12. Ontario 

eLeAee etMe 
Ape 

Apt._ 
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DON'T BE HALF -TRAINED! 
Be A Master Technician 

AIR CONDITIONING-REFRIGERATION 

rl ELECTRICAL APPLIANCES 

r You AND IEEP ALL THIS EQUWIMMT 

oá 
NOW ONE Modern Master 

Training Course 

IN ALL 3 PHASES 
ALL AT ONE 

LOW TUITION 
Only Nat onal Technical 

Schools 
l 

mpbte traini 
Is 

at ne extra cost! 

Incomplete training limits 
your earning power, even 
disqualifies you for top -pay 
jobs. The big service com- 
panies require complete, all - 
phase training. If you open 
your own shop, you'll be 
called upon to service and 
repair all types of refrigera- 
tors, air conditioners and 
appliances. With complete 
training - as only N.T.S. 
gives you - you can accept 
every lob, make big profits 
all year round. 

Future Bright For Trained 
Master Technicians 

Over 33,000 new technicians 
must be trained annually. 
You are needed to help 
service and repair the 50 
million air conditioners, re- 
frigerators and electrical 
appliances that will need 
fixing this year alone. No 
wonder the Master Techni- 
cian has steady work, at 
high pay, year after year. 
He can go places in his own 
business or with a manu- 
facturer, dealer, distributor 
or department store. Armed 
with all -phase training, his 
earning power is unlimited. 

FREE! 
ACTUA. LESSON 

GET THE 

BENEFIT 

OF OUR OVER 

50 YEARS 

EXPERIENCE 

MEMBER 

ILLUSTRATED 

FACT BOOK 

and 

ACTUAL 

LESSON 
Clip Coupon now 

The Most For Loss 
We give you illustrated 
Shop- Tested Lessons and 
Manuals . many other 
training aids privilege 
of CONSULTATION with our 
instructors and engineers. 
Every lesson, every manual 
has been SHOP tested and 
approved. 

Job Training At Nome 
You get Professional Tools, 
Precision Instruments, PLUS 
a Factory -Made APPLIANCE 
TESTER! A shop -full of 
PRACTICAL, professional 
equipment. Use them to con- 
duct over 100 experiments ... also in Spare Time Work 
and ON THE JOB. It is all 
yours to keep . . no EXTRA 
MONEY DEPOSITS . . . no 
EXTRA COST on your equip 
ment kits. 

Earn As You Learn 
We show you how. Many of 
our students pay for their 
entire course - and more - 
in Spare Time while learn- 
ing. So can you. Graduate 
Advisory Service, too. 

NATIONAL frPHIrAi SCHOOLS 
4000 S0. a001eYA 11.. 505 Ae0fa5 0,. IMO, 0 LA. 

H.T.S. also offers training in 

TV - RADIO - ELECTRONICS 

and AUTO MECHANICS - DIESEL 

NATIONAL'TEÇ N SCHOOLS (, 
WORLDWIDE TRAINING SINCE 1905 

i MAIL NOW TO 

National Technical Schools, Dept. C4Y -99 I 
I 4000 S. Figueroa St., Los Angeles 37, Calif. 

i Rush FREE Air Conditioning- Refrigeration -Electrical 
1 Aappliances 'Opportunity" Rook and Actual Lesson. No 

1 amen will call. 

I NAME AGE_ i 
i ADDRESS I 

CITY ZONE_STATE_ l 
CHO bore if intsrotoA ONLY it se4iGen1 Trobint at to Angeles. 

% e- 44- e-e- e- NM e-n- MI 

radios, tape recorders, TVs, etc. Here's 
the story on how they are made and 
their quality controlled. 

The article on the tesla coil in this 
issue is in response to letters from our 
readers for such a device. This one has 
been designed and built for us by 
Harvey Pollack, a name that you will 
recognize as standing for practical con- 
struction projects. I warn you, if you 
build this tesla coil you'll let yourself 
in for many hours of fun and magic. 

We have long resisted the pressure 
to go into the consumer rating business. 
We feel that we do not have the ex- 
tensive laboratory and personnel neces- 
sary for such a program both to be of 
honest use to our readers and fair to the 
manufacturer. As you know, we as- 
semble kits and report regularly ( two 
in every EI issue) on how well they go 
together and perform. In the last few 
months we set up a laboratory to check 
on one specific product - hi-fi stereo 
records. We've put a great deal of time 
and special equipment into this pro- 
gram and we think we've come up with 
some valid and startling information. 
How good are these records techni- 
cally? How long will they stand up? 
How should you play them to get the 
most out of them? A full report on this 
subject will be in our November issue. 

Maintaining our promise to keep you 
up to date on the new unlicensed two - 
way radio Citizens Band, next month 
we will have a report on mobile and 
fixed antennas available and how to 
install them. You can't get the most 
out of the low powered two -way radio 
unless you have an efficient antenna 
installation. We'll show you what types 
to use where. Be sure to be with us. 

Electronics Illustrated 
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BIG REWARDS 
for the most -wanted men in Radio -TV- Electronics 

V 
.. _ i 
r. ± - 

General Electronics 
Technician 

I 
Radio-TV 
Engineer 

Radio-N 
Service Manager 

That's right! There are big rewards for the most -wanted men 
in Radio -TV- Electronics. 

You can be one of these men. With the right training you 
can qualify for a big -pay job in a vital industry. You can start 
yourself on an exciting, rewarding career in a field that offers 
unlimited opportunities. 

But you must be thoroughly trained. You must know more 
than wires and tubes. You must think in electronic terms. 

There's no short-cut to success in Radio -TV- Electronics. 
But there is a simple, sure way ... the I. C. S. way. 

I.C.S. is the world's oldest and largest technical training 
school. Sixty -seven years of experience in training 61/2 million 
students have made the I.C.S. system a success -proven method 

HOW Will YOUR I. C. S. SUCCESS STORY SOUND ? 

"I took my diploma from your school in Radio Operating In 
1947. In 3 years I became chief engineer of WHOR In Sunbury, 
Pa. Then I came to California as Audio Engineer for ABC in 
Hollywood. I still hold this position. I will always be grateful 
for your help in getting me in the type of profession that has 
no much to look forward to." William R. Dreese 
"I had been in the radio-repair business for 30 years, when I 
enrolled in the I.C.S. Television Servicing Course. 

"Now am able to approach a television job in a systematic 
manner. while others are still operating on the hit-or-miss level." 

Kelsey G. Cobb 
"Up to the time I enrolled, my interest in electronics was purely 
a hobby, but before completing my course I was able to do a 
considerable amount of radio work. Now I have a good part- 
time business." George A. Cease 

For Real Job Security -Get an I.C.S. Diploma! 

Industrial Electronics 
Technician 

Electrical Engineering 
Technician 

Electrical 
Draftsman 

of home study. Today, there are more trained men from I.C.S. 
in supervisory and management jobs than from any other school. 

Up- to-the- minute I.C.S. Courses make electronic funda- 
mentals clear, easy -to- follow. Personalized guidance helps you 
through each step. 

You study at home - in your spare time - at your own 
pace. Everything you learn is practical, usable. Courses are 
prepared by experts who know what you need to know to 
go places. 

Join the ranks of the most -wanted men in Radio -TV -Elec. 
tronics. Your first step is to send for your free I.C.S. Career 
Kit. You have nothing to lose. You can gain an exciting career 
in the fastest -growing industry of all time. 

Send the coupon below for your 

free I.C.S. Career Kit ! 

"Now to Succeed," 36 -page guide 

W advancement. 

Opportunity handbook 
ter the field of your choice. 

Sample lesson (Math) to 
demonstrate I.C.S. method. 

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

National Heme Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 02423J, SCRANTON 15, PENNA. (Partial list of 259 courses) 

Without cost or obligation, send me "How to Succeed" and the opportunity booklet about the field BEFORE which I have marked X (plus sample lesson): 

RADIO 
TELEVISION 
ELECTRONICS 

General Electronics Tech. 
Industrial Electronics 
Practical Radio -TV Eng'r'g 
Practical Telephony 
Radio-TV Servicing 

BUSINESS 
Cost Accounting 
Managing a Small Business 
Purchasing Agent 

DRAFTING 
Electrical Drafting 

HIGH SCHOOL 
High School Diploma 
Good English 
High School Mathematics 

ELECTRICAL 
Electrical Engineering 
Elec. Engr. Technician 
Elec. Light and Power 
Practical Electrician 
Professional Engineer (Elec.) 

LEADERSHIP 
SIndustrial Foremanship 
Industrial Supervision 
Personnel -Labor Relations 
Supervision 

Name Age Home Address 

City Zone State Working Hours AM to P.M. 

Occupation Canadian residente send coupon to international Correspondence Schools, Canadian, Ltd., 
Montreal, Canada.... Spacial tuition rate* to members of the U. S. Armed Forces. 
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Electronics in the News 

An atomic clock which 
neither gains nor loses 
one second in a thousand 
years will be put into 
orbit in the not too dis- 
tant future to check 
Einstein's theory of rel- 
ativity. The theory says 
that a clock running in 
a different gravitational 
field above the Earth 
would run faster than a 
clock on the ground. A 
stream of ammonia mol- 
ecules generates a highly 
stable signal whose fre- 
quency acts as on es- 
capement for time keep- 
ing. Hughes Aircraft is 
working on the project. 

Here is a new type of 
voltmeter using no 
moving parts. Each 
plastic wafer con- 
tains two metal 
sheets to which cer- 
amic discs are bond- 
ed. When electric po- 
tential is applied, the 
ceramic contracts, 
cupping the metal 
disc and forcing the 
colored fluid between 
these discs to rise in a 
tube at meter front, 
indicating voltage. 
Meter is 34" wide. 

8 Electronics Illustrated 
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BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP -METHOD 

HOME TRAINING! 
BETTER...Training that is proved and tested 

in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 

MORE COMPLETE...You learn ALL PHASES of 
Tel evisiorr- Radio -El ect roni rs. 

LOWER COST... Other schools make several courses 
out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less training than 
you get in our course at ONE 
LOW TUITION ! 

ad'reaAy,yeyp 
N4r, .^.11 SCHOOLS 

TOP PAY... UNLIMITED OPPORTUNITIES 

LIFETIME SECURITY CAN BE YOURS! 

You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay- in 
ALL PHASES, including Servicing, Manuf acturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 

NATIONAL SCHOOLS SHOP- METHOD HOME 

TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
Positions. 
YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training -YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 

complete TV set from the ground up, 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 
EARN AS YOU LEARN, WeII show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course -and more -while 
studying. So can you! 

LESSOIIS AND INSTRUCTION MATERIAL ARE 

UP- TODATE, PRACTICAL, INTERESTING. 
Every National Schools Shop -Method 
lessor is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
velop.:d and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 
SEND FOR INFORMATION TODAY ... it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK Your Future in 
Television- Radio -Electronics" and 
FREE Sample Lesson. Do it TODAY. 
while you are thinking about your 
future. It doesn't cost you anything 
to investigate! 

GET TIE BENEFITS OF OUR OVER 

SO TEARS EXPERIENCE 

Approved for 
CI l'raining 

RESIDENT TRAINING AT LOS ANGELES 

If you wish to take your training in our Resident 
School at Los Angeles, the world's TV capital. 
start NOW in our big. modern Seeps, labs and 
RadiOTV Studios. Here you work with latest 
Electronic equipment professionally installed 

finest, mast complete facilities offered by 

any school. Expert. friendly instructors. Personal 
attention. Graduate Employment Service. Help 
in finding home near school - and part time 
}Ott while you learn. Check hoe in coupon for 
fun information. 

October, 1959 

MEMBER 

You get all information 
by mail ... You maie 

your own decision .. at 

home! NO SALESMAN 
WILL CALL 

YOU BET. - . 

19 Big Kits -YOURS TO KEEP! 
Friendly. Instruction and Guidance 
lob Placement Service 
Unlimited Consultation 
Diploma- Recognized by Industry 
EVERYTHING YOU NEED FOP 
SUCCESS! 

SHOP.METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 

1. Television, including Color FV 

2. Radio AM & FM 
3. Electronics for Guided Missiles 
4. Sound Recording and Hi- Fidelity 
5. FCC License 
6. Automation and Computers 
7. Radar & Micro.Waves 
8. Broadcasting and 

Communications 

NATIONAL TEHiçAL 
WORLD -WDE TRAÇHINING Si NCE 

SC 
'.905 
HOOLS( 

' MAIL NOW TO i ' NATIONAL SCHOOLS, Dept R4Y -99 
4000 S. FIGUEROA ST. LOS ANGELES 77, CALIF. ' ' Rush free TVRadio "Opportunity- Book and sample 1 I lesson. No salesman will call. 

' NAME sC F 

'ADDRESS 

NATIONAL SCHOOLS 1 

CITY 

H 'nitrating Otny in Resilient Schaal 

STATE 

t Lot Angeles 

'VETERANS: Cove aste of Discharge 
Los Angeles 37, Calif. 

r 

e 
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Handle any Radio -TV 

Service Job 
EASIER - BETTER - FASTER! 

0 

...News 

i 
Only $13 

for the complete 
2- volume course 

3 MONTHS TO PAY 

COMPLETE SERVICE TRAINING 
e e r written so you can understand it! 

No complicated theory or mathematics! These famous 
Ghirardi books get right down to brass tacks in showing 
you how to handle all types of AM. FM, and TV service 
work by approved processional methods. Almost 1500 
pages and over 800 clear illustrations show how to 
handle every phase of troubleshooting and servicing. 
Each book is co- authored by A. A. Ghirardi whose 
manuals have helped train more servicemen than any 
other books or courses of their kind! 

1 -Radio and Television Receiver 
TROUBLESHOOTING AND REPAIR 

A 
beginner, it 

complete guide 
prehenssivvea training course. For thmethods. xperiencced 

serviceman, It is a quick way lo "brush up" on specific Jobs. to 
develop improved techniques or to find fast r e s to puzzling 
service problems. Includes invaluable "step-by-step' service charts. 
1121 pages, 417 illustrations, price $7.50 separately. 

2-Radio and Television Receiver 

CIRCUITRY AND OPERATION 
This 069-page volume is the ideal guide for servicemen who 

realise it pays to know what really makes modern radio -TV receivers "tick" and why. Gives coinplete understanding of Nude circuits and circuit variations: how to recognize them at a glance: how to 
eliminate a gu ssw kep ndteuseless esting 

in servicing them. 417 

Special low price . . . you save $1.25 
It i,r,,ken Ioh, lessons and sent to you as "course," you'd regard these two great books bargain at $75 or morel 
Under this new offer, 

paying 
you save $1.25 on the two books-and 

the have 
them! 

privilege 
No Masons to it 

in 
fore 

installments am fast -and leright! r-- .STUDY 10 DAYS FREE! 
232 Madison Ave., New cork 11, N. Y. 

Send books below for 10 -day FREE EXAMINATION. In 111 
days I will either remit price Indicated (plus postage) or 
return books postpaid and we you nothing. I O Radio 

& 
TV Receiver TROURLESNOOTINO & REPAIR 

separately) 
O Radio TV CIRCUITRY i ION (Price $1.751 
L] Check here for MONEYSAVING COMBINATION OFFRA ILJ . Save $1.25. Send both of above big books at special 
price 

. 

$13.011 for the two. (Regular price $14.25 . 

you nave {1.25.) Payable at rate of $4 plus pontage after 
I10 days if you decide to keep books and $3 a month for :1 
months until the total of $13.00 has been paid. 

Name 

Address 

ICity, I e, State 
Outside U.S.A. -38.00 for TROUBLESHOOTING REPAIR; 
OT SS for CIRCUITRY OPERATION; tí1.00 for both. Cash Lnly, but money refunded If you return books In 10 dasa. 

Ungar Electric Tool Company has ex- 
panded its line of de- soldering tools 
with the addition of three new tiplets 
especially designed for printed circuit 
work. These screw into the end of the 
Ungar low voltage soldering irons. The 
triangle tiplet melts solder simultane- 
ously from electrolytic capacitor leads 
which are in a triangular pattern. The 
offset slotted tiplet straightens leads and 
tube tabs, melts and removes excess 
solder on wire connections and the cube 
shape melts solder and removes center 
pins of tube sockets. These tiplets per- 
form multiple operations and cut re- 
work time. All inquiries pertaining to 
these tiplets should be addressed to 
Ungar Electric Tools, Inc., 4101 Red- 
wood Ave., Los Angeles 66, California. 

-o- 

Another product has been added to 
the growing list of miniature and sub- 
miniature equipment for the home 
builder. Alco Electronics has introduced 
a new VU and S meter in addition to 
the 1/2" panel meter that measures both 
voltage and current (shown above) . 

The face of the S -10 is 5/8" x %" x 1/2 ". It 
is available in 4 ranges. Priced at $3.95 
from Aleo, 3 Wolcott Ave., Lawrence, 
Mass. 

ill Electronics Illustrated 
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The future is YOURS in 

TELEVISION -RADIO -COLOR -TV! 
A fabulous field -good pay- fascinating work -a 

prosperous future! Good jobs or independence in your 
own business! 

Modern Training by Coyne 
RIGHT IN YOUR OWN HOME 

Co brings you the first truly lower cost, MODERN 
-QUALITY Television Home Training; training de- 
signed to meet Coyne standards. Not an old Radio 
Course with Television "tacked on." Here is MOD- 
ERN TELEVISION TRAINING including RADIO, 
UHF and COLOR TV. No previous experience needed. 
Personal guidance by Coyne Staff. 

The Institution Behind this Training 
Famoue for over a half century. COYNE occupies this entire 
building which is the new home of COYNE. COYNE'S modern 
resident training of men for Television. Radio. Electronics and 
Electricity 
has produced 
thousands 
of ~easeful 
graduates. 

I. W. COONE, Ir., hulks! 

P 

¡ laa;ci 
FOUNDED 1199 

CHARTERED AS AN EDUCATIONAL INSTITUTION 
NOT FOR PROFIT 

1501 W. Congress Parkway, Chicago 7, Dept. 79 -H8 

MAIL COUPON NOW FOR DETAILS FREE 

October, 1959 

LEARN TO 
EARN IN SPARE TIME AT HOME 

COYNE offers a most practical, Home Television 
Training. Easy to follow step -by -step instructions, 
fully illustrated with 2150 photos and diagrams. 
Practical Job Guides to show you how to do actual 
servicing jobs -make money early In course. Keep 
your present job while training. 

.64.0 east- clehotti 
We save you money because we don't send you -AND 
CHARGE FOR -a long list of parts or "put together 
kits," which you may not want or do not need. With 
Coyne Television Home Training you pay only for 
your training, no costly extras. 

Let us show you that this is not only the newest, 
most up -to- the - minute Training in Television -but 
also it costs you much less than other leading home 
training courses. Send coupon today for details in- 
cluding Easy Payment Plan. 

SEND COUPON OR WRITE TO ADDRESS BELOW 

FOR FREE BOOK 

and full details, including 
Easy Payment Plan. No 
obligation, no salesman 
will call. 
r 

COYNE Television 
Home Training Division cavNww 
Dept.79-H8 -New Coyne Building 
1501 W. Congress Parkway, Chicago 7, Illinois 

Send Free Book and details on Television Home 
Training. This does not obligate me in any way. 

Name 

Address 

City State 
(k is wsuisrttood so sdosarss will can.) 
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Industry needs Electronic Technicians! 

Let RCA 
train you i 
Advanced Electronics 
This is the college -level training you need to 
work with professional engineers on research, 
development or production projects in such fields 
as: automation, guided missiles, radar, television, 
computers and other advanced electronic appli- 
cations. 
RCA Institutes Resident School in New York 
City offers this comprehensive course that pre- 
pares you for any field of electronics you may 
choose. Other courses in TV & General Electron- 
ics, Radio & TV Servicing, and Radio Telegraph 
Operating. 
Classes start four times each year. Applications 
now being accepted. Approved for Veterans. 

e RCA INSTITUTES, INC. 
SCHOOLS OF TELEVISION litik AND ELECTRONIC TECHNOLOGY 

CU A Service of Radio Corporation of America 
ARTNFB NAT RCA CUSCA EWCATICR TNOIHis ELEQi19NI -_.,_ 

RCA INSTITUTES, DEPT. EIR -109 

350 W. Fourth St., N.Y. 14, N.Y. 
Please send me your FREE catalog of 
Resident School courses in New York. 

NAME __ 

ADDRESS 

CITY ZONE STATE 

For Home Study Courses see ad on opposite page 

12 

please print 

... News 

Weathers Industries has announced 
the latest thing in bookshelf speakers- - 
a "book" speaker. Two models are now 
available; the Harmony speaker and the 
Hideaway bass. A combination of two 
Harmony and one bass speakers will 
effect three channel stereo reproduc- 
tion. Recently shown at hi -fi shows, 
these new type speakers excited much 
interest. Price for the Harmony is 
$29.75 -Hideaway bass $69.50. Com- 
plete specifications available from 
Weathers Industries, Barrington, New 
Jersey. 

-0- 
With the introduction of a new "sand- 

wich" recording tape by Minnesota 
Mining and Manufacturing Co., oxide 
rub -off on recording heads, one of the 
biggest problems in data processing, has 
been virtually eliminated according to 
the company. A protective 50 micro - 
inch plastic layer shields the iron oxide 
coating on the tape from direct contact 
with recording heads. The tape runs 
through the computer recording heads 
as a smooth surface rather than one 
composed of exposed abrasive particles, 
thus greatly reducing the possibility of 
recording error. Tape is currently used 
by Minnesota Mutual Life Ins. Co. 

Electronics Illustrated 
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LET RCA TRAIN YOU 
m6air IN ELECTRONICS 

RCA Institutes celebrates Fifty Years of Electronic 

Training by introducing its newest Home Study Course .. . 

ELECTRONICS FOR AUTOMATION 
... Now you have four comprehensive courses for your 

electronic training ... from basic electronic theory to the more 

advanced principles of color TV and Automation. 

Electronic Fundamentals Electronics 
for 
Automation 

Television 
Servicing 

Color 
Television 

Send for our 

64 page Home 

Study Catalog 

FREE! 

FOR RESIDENT 

SCHOOL COURSES 

SEE AD ON 
OPPOSITE PAGE 

ANOTHER WAY RCA SERVES 
EDUCATION THROUGH 

ELECTRONICS 

October, 1959 

Practical work with the very first lesson. Pay -as- you -learn. 
You need pay for only one study group at a time. 

RCA INSTITUTES, Inc. Hume Study Scheel. Dept. EI109 
A Service of Radio Corporation of America 

350 West Fourth Street, New York 14, N. Y. 

Without obligation, send me the FREE catalog of Home Study Courses. No 

salesman will call. 

Name 

Address 

City zone State 

Korean Vest Enter Discharge Date 

CANADIANS - Take advantage of these some RCA courses at no 

additional cost. No postage, no customs, no delay. Send coupon to: 

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 
To saw time, poste coupon on postcard. 
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NOW WITH NEW 

úTI C CDRI d V/ITfT 
MAGNETS 

(30% MORE POWERFUL THAN ALNICO) 

O 

LOUDSPEAKERS 

rrotefslene7 

rigid tren,. 
ycenstrectidn 

.way binding 
Posts 

tendurd 
E.I.A. 
mounting 
boles 

AD-3800M AD.5277M 

...AND A NEW LINE OF 
ACOUSTICALLY MATCHED ENCLOSURES 
The world's greatest buys on the basis of listening 
quality, the new T -7 series of 5" to 12" loudspeakers 
incorporates magnets of Ticonal -7 steel, the most 
powerful of magnet alloys, for maximum efficiency and 

damping ...dual cones for wide frequency response ... 
constant impedance resulting in an extremely straight 
response curve ... longer effective air -gaps and extra 
high flux density to provide exceptional transient 

response and to eliminate 
ringing and overshoot. For 
descriptive literature write to 
North American Philips Co., Inc., 

High Fidelity Products Division, 
Dept.3K1o. 230 Duffy Avenue, 

Hicksville. Lone Island. New York. 

re%o N 

14 

...News 

Two new tape recorder kits using 
both 33/4 and 71/2 ips speeds have been 
made available by the Heath Company 
of Benton Harbor, Michigan. The 
TR -1C has monophonic record and play- 
back while the TR -1D provides the 
same with the added feature of stereo 
playback. The mechanical assembly, 
with fast forward and rewind is com- 
pletely assembled and adjusted, only 
the tape amplifier must be built. Two 
inputs are provided. In the TR -1D, a 
separate playback channel with cathode 
follower output is provided for each 
stereo track. 

Separate record and playback heads 
and amplifiers allow monitoring from 
tape while recording and a built -in 
sound level meter indicates proper re- 
cording level. Instant starting and stop- 
ping of tape is achieved with a pause 
control. Kit includes counter for cueing 
and editing. The possibility of accidental 
erasing is minimized by a safety inter- 
lock switch on record. The TR -1C is 
priced at $159.95 and the TR -1D at 
$169.95. 

-o- 
Westinghouse has developed a 

"strainer" that will filter out images of 
storms and heavy clouds that now clut- 
ter the radar scope in bad weather. This 
permits the all- weather jet interceptor 
pilots to see their target more clearly, 
and increases radar range between five 
and ten times the present maximum in 
storms. 

Electronics Illustrated 
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 

RADIO- TELEVISION SERVICE TECHNICIAN 

NOW - Jus Starts You Training in 

SPRAYBER "Learn -by- Doing" Way ... 

25 BIG, COMPLETE KITS 
of PARTS & EQUIPMENT 

To help you learn fast the practical aide 
of Radio _Television, we 
send you expertly engi- 

neered training kite to 
test and assemble for 

im.ereeting, 
valuable 

shop -bench 
practice! 

a D 

0 

The new Sprayberry 
Training Television Re- 
ceiver, built and tested 
in 5 section.. 

Now offered ...this fine 
modern oscilloscope. 

You build this powerful 
two band superhetero- 
dyne radio receiser. 

r 't This great industry is begging 
for trained men ... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio- Television wide to 
every ambitious man who is ready to act at once! 
Men by the thousands... trained Radio -Television Service Techni- 
cians...are needed at once! Perhaps you've thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now --just $6 enrolls you for America's finest, most up to 
date home study training in Radio -Television! Unbelievable? No, 
the explanation is simple! We believe Radio - Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio -Television Service Business. 

Complete Facts Free -Act Now; Offer Limited 
Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once...mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson-all free. No obligation... no salesman will bother you. 

NOME STUDY TRAINING IN SPARE TIME 
Under world -famous 27 -year old Sprayberry Plan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop- bench practice. And every- 
thing you receive, lessons and equipment alike, is all yours to keep. 

LET US PROVE HOW EASILY YOU CAN LEARN! 
Radio -Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just $6 starts you! Mail coupon today ... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity in store for you! 

SPRAYBERRY Academy of Radio -Television 
1812 Jarvis A Dept. 120 -C, Chicago 26, Illinois 

Mail This Coupon Now -No Salesman Will Call 

You build the 
new Spray- 
berry tester 

complete 
i8 -range 

test 

Volt-Ohm- 
meter 

m - 

meter. 

Now le NIn N.NIp 

Radio-Television 

TRAINING PLAN .. 

October, 1959 

Sprayberry Academy of Radio -Television 
Dept. 120 -C 1512 W. Jarvis Ave., Chicago 26, III. 
Please ruah all information on your ALL-NEW Radio-Tele- 
vision Training Plan. I understand thin does not obligate me 
and that no aalesmon will call upon me. Include New Cat- 
alog and Sample Lesson FREE. 

NAME. -_ - -_ Age 

ADDRESS 

CITY ZONE. STATE 
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ARE YOU THE HIND OF 

MAN WHO COULD GO INTO 

BUSINESS WITH ME? 

Not many men will be able to. But those 

who are will have an opportunity 

to make good money in their 

own automotive business. 

Let's get this clear first. Starting a busi- 
ness of your own is no tea party. It takes 
a man with an iron will to succeed. It takes 
work -hard work. It takes money. But if 
the opportunity is right, and you are the right 
man for the opportunity -well, judge for 
yourself. 

The man I want will distribute automotive 
accessories and parts to service 
stations in a "protected" terri- 
tory. Service stations must 
have these products to stay in 
business. This man will hold a 
franchise, but he will be com- 
pletely independent. So he 
must be a self -starter. He will 
need to invest about $8,500 in a 
truck and stock. From this 

Presidut original investment, he should 
earn $9,000 -$12,000 a year in a 

few short years. And if he makes money, 
we do too. So we're careful to select the right 
man, and then give him all the help he needs 
toward building a solid, depression -proof 
business. 

Bowes Distributors throughout the country 
are part of a multi -million dollar operation. 
They represent a firm which in 40 years has 
grown to be one of the largest of its kind, with 
plants in London, England; Hamilton, On- 
tario; Riverside, California, and Indianapolis. 
Its credit rating is the highest (AAA -1) 
available. 

If you think you have what it takes, if you 
think this is an opportunity for you, write 
today for the complete story. No obligation 
of course. For your copy of "So You Want 
To Be Your Own Boss!" simply send your 
request to: Mr. Charles E. Bowes, President, 
The Bowes "Seal Fast" Corporation, 5902 E. 
34th Street, Dept. 313A, Indianapolis 18, In- 
diana. 

CHARLES E. BOWES 

...News 

Dynaco, Inc. has announced produc- 
tion of their new Dynakit Mark IV 40 
watt amplifier. It features the Dynaco 
A-470 output transformer and offers 
wide band low distortion performance 
for stereo or monophonic use. The kit 
includes a pre -wired printed circuit 
board, step -by -step instructions and pic- 
torial diagrams. Construction time is 
about 3 hours. Dynaco guarantees the 
Mark IV for 1 year. The complete unit 
is5 "x14 "x61 /a " and is finished ina 
nickel and charcoal brown vinyl coated 
cover. Available in prewired ($79.98) 
or semi -assembled kit form ($59.95) 
from Dynaco, 618 N. 41 St., Phila., Pa. 

Atlas Sound has introduced a 
new decorator -type loudspeaker -the 
DU -12. Speaker may be turned to face 
any direction and Atlas says it is 
"tailored" to reproduce speech without 
the reverberations often associated with 
this type of speaker. All wiring is con- 
cealed. Complete specifications avail- 
able from Atlas, 1449 39th Street, 
Brooklyn 18, N. Y. $21.00. 

16 Electronics Illustrated 
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*21 INCH 

RADIO -TV and 
ELECTRONICS TRAINING 

,,. AT A PRICE 
YOU CAN AFFORD! 

Receiver Kit included 

Yes, this great course costs far less than any training of its kind 
given by other major schools! Radio -Television Training School 
will train you for a good job in Television or Industrial Elec- 

tronics - AT HOME IN YOUR SPARE TIME. 

Think of if - a complete training program including over 
120 lessons, Fourteen Big Radio -Television Kits, Complete 

Color -TV Instruction, Unlimited Consultation Service .... 
ALL at a really big saving to you. How cam we do 

this? Write to us today. .. and find out! 

And what's more - you can (if you wi :h) 
OPEN YOUR OWN RTS -APPROVEC AND 

FINANCED RADIO -TV SERVICE SHOP 

We Want Many More Shops This Year 
This 37 year old training organization - 
called RTS, that's Radio -Television 
Training School - wants to establish a 
string of Radio -TV Repair Shops I,n 

principal cities throughout the U. S. 
So far, a great many such shops are 
NOW IN BUSINESS AND PROSPER- 
ING. We are helping and training 
ambitious men to become future 
owners and operators of these 
shops in all areas. 

FOR UNSKILLED 
INEXPERIENCED MEN ONLY 

WE TRAIN YOU OUR WAY! 

, 

v 
,..,,.. c 

11E71-71117--="&-- 
COMPLETE 

COLOR 
11l'HI11 tal 
N)ttll't 

\H/II' 

INSTRUCTION 
INCLUDED 

Ge/ your free book on the 

FAMOUS RTS BUSINESS PLAN 
lind out how you can open 

A REPAIR SHOP OF YOUR OWN 

We supply and finance your equipment 

When you are ready and qualified to operate 
one of our RTS Approved TV Repair Shops 
WE WILL SUPPLY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
supplies. In other words we will stake you 

AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 
1. An electric sign for 

the shop front. 
2. Complete laboratory 

of test equipment. 
3. Letterheads, calling 

cards, repair tickets, 
etc. 

4. Basic inventory of 
tubes, parts, 
supplies. 

5. Complete advertising 
and promotional 
material. 

you build these 
and other units 

6. Plans for shop 
arrangement. 

7. Instructions on how 
to go into business. 

5. Continuous consul- 
tation and help. 

9. The right to use 
RTS Seal of 
Approval, and the 
RTS Credo. 

10. The right to use 
the Famous 
Trade Mark. 

Clubes, 
/ ̀  4escluded 

RADIO -TELEVISION 
TRAINING SCHOOL 
5100 S. VERMONT AVENUE 
LOS ANGELES 37. CALIFORNIA 

We must insist that she men 
we sign up be trained in 
Radio -TV Repair, Merchan- 
dising and Sales by our 
training methods -because 
WE KNOW the require- 
ments of the industry. 
Therefore, we wi.I TRAIN 
YOU . . . we troll show 
you how to earn EXTRA 
CASH, during the first 
month or two of your 
training period. YOU 
KEEP YOUR PRESENT 
JOB. TRAINING TAKES 
PLACE IN YOUR OWN 
HOME, IN YOUR 
SPARE TIME! 

RTS' Membership in The 
Association of Home Study 
Schools is your assurance of 
Reliability, Integrity, and 
Quality of Training. 

October, 1959 

CUT OUT AND MAIL - 7094?! 
RADIO -TELEVISION TRAINING SCHOOL 
5100 S. Vermont Avenue, Dept. EI -109 
Los Angeles 37, California 

SEND ME FREE - all of these big opportunity books - 
"Good Jobs in TV- Electronics," "A Repair Shop of your Own" 
and "Sample Lesson." 1 arts interested in: 

D Radio -Televiion D Industrial Electronics 
(Automation) 

Name 

Address 
please print Age 

City & Slate 
300 
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FREE ALLIED'S 
MONEY S1VIN 

ELECTR& c SUPPLY CATALOG 

SAVE 
ON EVERYTHING 
IN ELECTRONICS 

o... 9e. 

WORLD'S LARGEST STOCKS 
Send for the most widely used buying 
guide to everything in Electronics 
for Experimenters, Builders, 
Amateurs, Servicemen, Engineers 
and Hi -Fi enthusiasts. Save on: 

KNIGHT- KITS -Best in Build -Your -Own 
Everything in STEREO Hi-Fi 

Hi-Fi Music Systems and Components 
Tape Recorders i Phone Equipment 

Public Address L Paging Systems 

FY Tubes, Antennas, Accessories 
Amateur Station Equipment 
Latest Test & Lab Instruments 
Industrial Electronic Supplies 

Pads, Tubes, Transistors, Tools t: Books 

SAVE on everything in Electronics 
at ALLIED -get fastest service, 
expert personal help, guaranteed 
satisfaction. Send today for your 
FREE 1960 ALLIED Catalog. 

Everything in Electronics 
from One Reliable Source 

our 39th year 

ALLIED RADIO j- 
ALLIED RADIO CORP., Dept. 86 -K9 
100 N. Western Ave., Chicago 80, III. 

Rush FREE 1960 ALLIED Catalog. 

Name 

Address 

City Zone_State 

18 

...News 

A six transistor portable radio kit 
has been announced by EICO. The RA -6 
features a built -in Ferrite loop antenna, 
pre -aligned RF and IF transformers, a 
4" x 6" oval PM speaker, and a high 
impedance earphone jack. Building 
is made simpler with the plug -in 
transistor sockets and pre -aligned 
transformers, no test instruments or 
alignment are required. Radio is housed 
in a simulated tan leather carrying 
case with retractable handle. Avail- 
able as kit- $29.95 -or factory wired 
and tested-$49.95--from EICO, 33 -00 
Northern Blvd.,Long Island City 1, N.Y. 

-o-- 

In a recent issue (July '59) of EI you 
read about an infrared "Snooperscope" 
that can "see" in the dark. It was origi- 
nally developed for US Navy signalling 
and reconnaissance in complete dark- 
ness, but is now available to the general 
public for $39.50. The scope is used by 
plant guards and police for the detection 
of night prowlers and thieves without 
being observed. Complete specs avail- 
able from Edmund Scientific Co., Bar- 
rington, N. J. 

Electronics Illustrated 
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BUILD 16 RADIO 
CIRCUITS AT HOME only 

with the New Deluxe 95 
PROGRESSIVE RADIO "EDU- KIT "® $2 2 

A Practical Home Rodio Course 
Now Includes 

* TRANSMITTER 
* SIGNAL TRACER * SIGNAL INJECTOR 
* CODE OSCILLATOR 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* School Inquiries Invited 

* SOLD IN 79 COUNTRIES 

YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 

The "Edu -Nit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
. 
ock 

bottoni price. Our Kit is designed to train Radio & Electronics Technicians, makinguse 
f the most modern methods of home training. You will learn radio theory, construction 

practice antl ing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 
You will learn 

servic 
how to build radios, using regular schematics; how to wire and solder in 

a professional how to s radios. You will work with the standard type of 
punched metal chassis as well as the .latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will 
r 

c 
onstruct, study and work with 

RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Ouillator. You will learn and practice 
trouble -shooting, using the Progressive Signal Tracer, Progresive Signal al Injector, Progres- 
s Dynamic Radio 6 Electronics Tester and the accompanying instructional material. 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio 
Amateur Licenses. You will build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer 
and Signal Infector circuits, and learn how to operate them. You will receive an excellent 
background for Television, Hi-Fi and Electronics. 

Absolutely no previous knowledge of radio o required. The "Edu -Nit" is the 
product of many years of teaching and engineering 

science 
e. The "Edu -Kit" will pro- 

vide you with a basic education in Electronics and Radio, worth many times the complete 
price of $22.95. The Signal Tracer alone is worth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio or science. . Whether you are inter- 
ested in Radio 6 Electronics because you 
want an interesting hobby, a well ying 
business or a job with a future, you will find 
the "Edu -Kit" a o worth-while investment. 

Many thousands of individuals of all 

ages and backgrounds have sac ceeefully 
used the "Edu -Kit' in mere than 79 noun - trie of the world. The "Edu -Kit" has been 
carefully designed, step by step, 

se 

that 
cannot nnot lake a mistake. The "Edo- Kit" allows you to teach yourself at your 

own rate. No instructor is necessary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the world, 

and is universally accepted as the standard in the field of electronics training. The "Edu - 
Kit" uses the modern educational principle of "Learn by Doing." Therefore you con truct, 
learn schematics, study theory, practice trouble -shooting -all in a closely integrated pro- 
gram designed to provide an ean ly- learned, thorough and interesting background in radio. 

You begin by examining the v radio parts of the "Edu- Kit." You then learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble -shooting. Then you build more advanced radio, learn more advanced theory 
and techniques. Gradually, in a progressive . and at your rate, yea will 
find yourself constructing me advanced multi -tube radio circuits, and doing work like a 
professional Radio Technician. 

Included in the "Edu -Kit" course sixteen Receiver, Transmitter, Code Oscillator 
Signal Tracer, and Signal Injector circuits. These are not unprofessional "breadboard'' 
experiments, but genuine radio circuits, constructed eby ne prefasinal wiring 
and soldering o metal chassis, plus the new method of mrad ó construction known as 
"Printed Circuitry." These circuits operate on year regular AC or DC house current. 

THE "EDU -KIT" IS COMPLETE 
You will r all parts and instructions necessary to build 16 different radio and 

electronics circuits, each guaranteed to ope . Our Kits contain tubes, tutee 
s 
ockets, 

variable, electrolytic, and paper dielectric condensers, istor, tie strips, 
coils, hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire solder, etc. 

. 
In addition, you receive Printed Circuit materials, including Printed Ciret a it his, 

special tube sockets, hardware and instructiOna You also receive a useful set of tools, 
a professional electric soldering and a selfpowered Dynamic Radio & Electronics 
Tester. The "Edu -Kit" also includes Code instructions and the Progressive Code Oscillator, 
in addition to F.C.C. -type Questions and Answers for Radio Amateur License training. You 
will also receive lessons for servicing es ing with the Progressive Signal Tracer and the Progres- 

s Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in 
Radio -TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. You 
receive all parts, tools, instructions, etc. Everything is yours to keep. 

UNCONDITIONAL MONEY -BACK GUARANTEE 

The Progressive Radio "Edu -Kit" has 
been sold to many thousand of individuals, 
schools and organizations, public and pri- 
vate, throughout the world. It is recognized 
internationally the ideal radio 

o By By popular demand, the Progressive Rao o 
"Edu -Kit" i available Spanish as 
well as English. 

It is understood and agreed that should 
the Progressive Radio "Edu -Kit" be re- 
turned to Progressive "Edu- Kits" Inc., for 
any reason whatever, the purchase price will 
be refunded in full, without quibble or 
question, and without delay. 

The high recognition which Progressive 
"Edu -Kits" Inc.. has earned through its 
many of service to the public is due toi is onditional insistence upon the 
maintenance of perfect s engineering, the 
highest instructional standards, and 1000/ 
adherence to its Unconditional Money -Back 
Guarantee. As a lt, we do not have a 

eIngle 
dissatisfied 

u 

u customer throughout the 
ntire world. 

October, 1959 

Reg. U.S. 
Pat. ON. 

FREE EXTRAS 
SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 

PLIERS -CUTTERS ALIGNMENT TOOL 
WRENCH SET 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE- SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn trouble- shooting and 

will icpacticea 
progressive 

on the si a manner. You 
sets that 

you construct. You will learn symptorm 
and c of troubles in home, portable 
and rxdies. You will learn how to 

e the professional Signal Tracer, the 
unique Si g al Injector and the Dynamic 
Radio G Electronics Tester. While yo 
are learning in this practical way, you 
will be able to do many a repair lob for 
your friends and neighbors, and charge 

price which will far exceed the pri f 
the"Edu- Kit." Our Consultation Service 
will help you with any technical problems 
you may have. 

J. Stata,ti, of 25 Poplar PI., Water- 
bury, Conn.. writes: "1 have repaired 
several set or my friends, and de 
money. The ''Edu -Kit" paid for itself, I 
was ready to spend $240 for a Course, 
but I found your ad and sent for your 

Ben Valerio, P. 0. Box 21, Magna, 
Utah: "The Edu -Kì is are wonderful. Here 
I a 

m 
sending you the questions and also 

the answers e w rs for them. I have been in 
Radio for the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed every m 

i 
to I worked with the 

different kits; the Signal Tracer works 
fine. Also like to let you know that I 
feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shun, 1534 Monroe Ave.., 
Huntington, W. Va.: "Thought I woul 
drop you a few lines to say that I re- 
ceived my Edu -Kit, and wa 

y 
eally amazed 

that such a bargain can be had at such 
a low price. I have already started re- 
pairing radios and phonographs. My 
friends were really surprised to s m 
get into the swing of it so quickly. The 
Troubleshooting Tester that c 

o 
with 

the Kit really swell, and finds the 
trouble, if there is any to be found." 

ORDER DIRECT FROM AD- RECEIVE FREE BONUS 
RESISTOR AND CONDENSER KITS WORTH 57 

Cl Send "Edu -Klt" Postpaid. I enclose lull payment of $22.95. 
1E Send "Edu -Kit" C.O.D. I will pay $22.95 plus postage. 
ID Send me FREE additional information describing "Edu -Kit." 

Name 

Address 

- PROGRESSIVE "EDU-KITS" INC. 
1186 BROADWAY, DEPT. 516AE, HEWLETT, N. Y. 

l'J 
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knight-kits make the Big News... 
A PRODUCT OF ALLIED RADIO 

see them in 
THE WORLD'S LEA 

LLIED'S 960 catalog 
IC SUPPLY OUIDE 

See these and scores of other great knight -kits 

Y -731 Deluxe FM -AM Stereo H' -R 
Tuner (Multiplex add -Inl $$7.50 

only $5 down 

Y -712 Custom Superhet Citizen's 
Band Transceiver $78.05 

only $5 down 

Y411 Lab DC 
Scope with Trig- 
gered Sweep and 
Plug -in Vertical 
Preamps (less 
Preamps) $295.00 

only $10 down Y -773 Super -Value 20 -Watt 
Stereo Hi -Fi Amplifier 2.44.50 

only $2 down 

Y-60$ Lab AC VTVM with Auto- 
matic Range Selection..... $08.50 

only $5 down 

1- 
III .10.noilo_c),()D1 .. 1 0".__------ ".á_ 

T-400 400 -Watt Transmitter (AM and 

SSB add -ins available) $395.00 

only $10 down 

- Y -708 1000 Ohm /Volt 
Pocket Volt- Ohm -Milli- 
ammeter $8.115 

G-30 Amateur Grid Dip 
Meter (1.5 -300 mc) ..$22.115 

only $2 down 

V -711 Ammeter -Voltmeter for 
Cars and Boats $10.75 

20 

`/ 
NEW 

LOWEST TERMS 

only SS down (or less) 

on orders up to $200; UP 

I to 24 months to pay Fast 

Y1 handling -no red t: ape. 

there's a money- saving knight -kit for every need 
SEE PAGE AFTER PAGE OF FASCINATING KITS, INCLUDING: 

HI -FI KITS 
Stereo Deluxe Preamp 
60 -Watt Stereo Amplifier 
Stereo Control 
25 -Watt Amplifier 
18 -Watt Amplifier 
12 -Watt Amplifier 
FM -AM Tuner 
FM Tuner 
Speaker Systems 

and others 

HOBBYIST KITS 
"Span- Master" Receiver 
"Space- Spanner" Receiver 
"Ranger" Radios 
"Ocean Hopper" Radio 
Clock -Radio 
Radio -Intercom 
5- Transistor Portable 
2- Transistor Pocket Set 
2 -Way Intercom 
Electronic Lab Kits 
Photoelectronic System, 

and many others 

INSTRUMENT KITS 
DC VTVM 
Volt-Oh m -M il liammeters 
Y Oscilloscopes 
Tube Checkers 
RF Signal Generator 
Signal Tracer 
Audio Generator 
Sweep Generator 
Battery Eliminator 
Capacity Checker 
Transistor Checker 
R/C Tester, plus many others 

sold exclusively by ALLIED RADIO 
Electronics Illustrated 
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the Best News in electronic kits for 1960 

world's easiest -to -build kits 
. óf/Design 

BUILD THE BEST 

Y -714 Deluxe 40 -Watt Stereo Am 
plifier (with Center Channel) $79.50 

only $5 down 

R -109 Amateur Communica- 
tions Receiver (Hl -gain, with 
built -in Q-Multiplier). $104.50 

only $5 down 

Y -713 Citizen's Band 
Transceiver $39.95 

only $2 down 

1 flfiflfl I I I I ifl I 

with the exclusive knight -kit 
MONEY -BACK GUARANTEE 
KNIGHT -KITS are an exclusive product of Allied Radio. 
Every KNIGHT -KIT meets or exceeds published specifica- 
tions, or we refund your money f Yn ull 

BUY ANY K 
/T MUST P 

N /GHT -K /T/ BUILD /Tl PERFORM EXACTLY AS CLAIMED - OR WE REFUND YOUR MONEY/ 
Ilillt 

hl hln(ntmQl)(Nf(líl(llon Alrovn 1 ,,nrr ,.ti 

Ili H l si J 

only knight -kits have 
"CONVENIENCE ENGINEERING" 
for easiest building...no previous 
electronic experience needed 
Exclusive in Knights -Kits, "convenience engineering" 
means special attention to every detail: resistors 
are carded and numbered for easy selection... al) 
parts and hardware are packaged in clear plastic 
bags for easy identification...wire is precut, 
stripped, tinned and color -coded to save time... 
special printed circuitry is used to eliminate 
complex wiring...all parts are top premium 
quality...you get everything -even the solder! 
Finally, Knight -Kit instructions are clear as 
crystal; step -by -step procedure and wall -sized 
picture diagrams make assembly a marvel of 
simplicity. Your final reward is proud 
enjoyment of the superior performance 
designed into your Knight -Kit. 

SEE THEM HERE 

AMATEUR KITS 
50 -Watt Transmitter 
Self- Powered VFO 
100 kc Crystal Calibrator 
RF "Z" Bridge 
Code Practice Oscillator 

Pioneers in the development of the world's finest electronic kits 

our 39th year 
THE WORLD'S LARGEST ELECTRONIC SUPPLY HOUSE 

October, 1959 

send for the value -packed 

1960 ALLIED CATALOG 
Write for the 1960 ALLIED Catalog featuring the 
complete KNIGHT -KIT line -see the big news in 
electronic kits -get this leading Buying Guide for 
everything in Electronics. Send for your FREE copy. 

ALLIED RADIO CORP., Dept. 164 -K9 
100 N. Western Ave., Chicago IR, III. 

Send FREE 1960 ALLIED Catalog 

Name 

Address 

City Zone State 

?1 
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MORE 
PICTURE 
POWER 

new 

BLONDER-TONGUE 

B -24 
POW -R 

BOOSTER 

it's a powerful booster 
... or an amplified coupler! 

provides sharp, clear TV pictures on 

1, 2 or more TV sets with only 1 antenna 

`straight -thru' circuit provides up to 10 db 
gain as a powerful one -set booster 

`couple -two' circuit provides up to 5 db gain 
(per set) as an amplified two -set coupler 

`straight -thru' circuit and B -T 4 -set coupler 
provide no -loss 4 -set distribution system 

Employs new frame -grid tube 6DJ8, new 
circuitry to achieve highest signal gain and 
"lower- than -cascode" noise factor. Pro- 
vides full broadband amplification covering 
low and high VHF channels. Features 
"NO- STRIP" 300 ohm terminals for posi- 
tive, electrical connections in seconds. Has 
"on /off" switch. 
Improve TV reception today on 1, 2 or 
more TV sets with a single antenna. 

Available at parts distributors. For details write: 
BLONDER -TONGUE LABORATORIES, INC. 
9 Ailing Street Newark 2, N. J. Dept. El -10 

In Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: 
Morhan Export Corp., N. Y. 13, N. Y. hi -fi components UHF con- 
verters master TV systems industrial TV cameras FM -AM radios 

. News 

A new ceramic cardioid microphone, 
model 729, selling for $24.50 is being 
produced by Electro- Voice, Inc., Bu- 
chanan, Mich. This new microphone is 
designed for public address, call and 
paging systems, amateur radio, home 
recorders and general communications. 
It is dead from the rear making it suit- 
able for amateur radio VOX operation 
and single sideband. 

-o- 
When the 2000 mile an hour Air Force 

B -70 Valkyrie bomber, now in the blue- 
print stage at North American Aviation 
finally takes to the air, it will carry an 
electronic shield to protect it from 
enemy attack. This defensive system 
will make use of electromagnetic and 
other techniques to make it difficult if 
not impossible for enemy aircraft or 
missiles to successfully attack the B -70. 
At the same time, the B -70's defense 
will involve electronic counter -meas- 
ures that will delay, confuse and distort 
enemy intelligence. Westinghouse has 
been selected to develop this system. 

-o- 
Have trouble memorizing mathematic 

formulas? A new plastic covered card 
made by the Redi- Reference Card Co. 
should solve your problems. The 3 "x5" 
card gives formulas from algebra, ge- 
ometry and trigonometry, including 
definitions; special right triangles; law 
of sines, cosines, and tangents; tables of 
three place logarithms of numbers and 
functions of angles. Single card is priced 
at 50c, 3 cards -$1. Cards are available 
from Redi- Reference Card Co., 35 Cor- 
chaug Avenue, Port Washington, New 
York. 

Electronics Illustrated 

-r 
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Do you WISH you 
were EMPLOYED 
in ELECTRONICS? 

F.C.C. LICENSE -THE KEY TO BETTER JOBS 

An F.C.C. commercial (not amateur) license is your ticket 
to higher pay and more interesting employment. This license 
is Federal Government evidence of your qualifications in 
electronics. Employers are eager to hire licensed technicians. 

WHICH LICENSE FOR WHICH JOB? 

The THIRD CLASS radiotelephone license is of value 
primarily in that it qualifies you to take the second class 
examination. The scope of authority covered by a third class 
license is extremely limited. 

The SECOND CLASS radiotelephone license qualifies 
you to install, maintain and operate most all radiotelephone 
equipment except commercial broadcast station equipment. 

The FIRST CLASS radio telephone license qualifies you 
to install, maintain and operate every type of radiotelephone 
equipment (except amateur) including all radio and tele- 
vision stations in the United States, its territories and pos- 
sessions. This is the highest class of radiotelephone license 
available. 

GRANTHAM TRAINING PREPARES YOU 

The Grantham course covers 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 electronics. Some of the 
subjects covered in detail are: Basic Electricity for 
Beginners. Basic Mathematics, Ohm's and Kirchhoff 's 

Laws. Alternating Current, Frequency and Wave- 
length, Inductance, Capacitance, Impedance, Reso- 
nance, Vacuum Tubes, Transistors. Basic Principles 
of Amplification, Classes of Amplifiers, Oscillators. 
Power Supplies, AM Transmitters and Receivers, FM 
Transmitters and Receivers, Antennas and Trans- 
mission Lines, Measuring Instruments, FCC Rules 
and Regulations, and extensive theory and mathe- 
matical calculations associated with all the above 
subjects explained simply and in detail. 

OUR GUARANTEE 
If you should fail the F. C. C. exam after finishing our 

course, we guarantee to give additional training at NO 
ADDITIONAL COST. Read details in our free booklet. 

Get 
Your First Class Commercial 

F.C.C. LICENSE 
QUICKLY ! 

CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham School of Electronics .specializes in F. C. C. license 
preparation. Correspondence training is conducted from Holly- 
wood, Seattle, Kansas City and Washington; also. resident DAY 
and EVENING classes are held in all four cities. Either way, by 
correspondence or in resident classes. we train you quickly and well. 

This booklet 
FREE! 

^y FL 

C451(51 \\ \ 
(s. NZ' This free booklet gives 

details of our training 
and explains what an 
F.C.C. :icense can do 
for your future. 

HERE'S PROOF... 
that Grantham students prepare for F.C.C. examinations in a 

minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 

Robert J. Conley, 129 W. 46th St.. New York 36, N. Y. 

W. R. Smith, 1335 E. Rib St., Lang Beach, Calif. 
Howard E. Martz, 301 S. Penn. St., Fairmount, Ind. 
lohn W. Dempsey, Box 55, Rising Sun, Md. 

Donald N. Ford, Hyannis RD, Barnstable, Mass. 

Richard J. Falk, 23113 Holman St., Bremerton, Wash. 

Denson D. McNulty, 1117 N. Neusten St., Amarills, Texas 

lames D. Neigh, 400 5. Church St., East Trey, Wise. 

Odie B. Perry, Jr., Rt. #3, Zebulen, N. C. 

Milts. C. Gee, Rt. #1, Washington, N. J. 

License Weeks 

Ist 14 

1st 12 

1st 24 

1st 12 

1st 12 

1st 12 

1st 9 

1st 12 

1st 12 

Ist 11 

Grantham School of Electronics 
Hollywood Division 

1505 N. Western Are. 

Hollywood 27, Calif. 

(Phone( HO T7727) 

ii%//j"j// 

... //////! 
ïP 3123 anthem Road 

Kansas Ctty 9, Me. 

(Phone JE 1-6320) 

Seattle Division 
408 Marien Street 
Seattle 4, Wash. 

(Phone: MA 2 (7227) 

Kansas City Division 

r% 

I 
/ 

Washington Division 

October, 1959 

¡ 

821 -19th Street, N. W. 

Washington 6, 0. C. 

(Phone: 5T 3(361 a) 

MAIL COUPON TO SCHOOL NEAREST YOU 

r 
(Mail in envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. Western 408 Marion 3123 Gillham Rd. n21-19M, NW 

Hollywood Seattle Kansas City Washingtea 

Gentlemen: 
Please send me your free booklet telling how I con get my com- 

mercial F.C.C. license quickly. I understand there is no obligation 
and no salesman will call. 

Name 

Address 

Age 

City State 
I am interested in: Home Study, Resident Classes 98-R J 

?3 
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... News 

A new stereo control center using 
dual 14 -watt amplifiers has been an- 
nounced by Arkay. A switch will con-. 
vert the two 14 -watt amplifiers, to one 
using 28 watts for monaural use. The 
versatile amp pre -amp kit features re- 
verse stereo switch for interchanging 
channels; a balance control; gain con- 
trol for adjusting both channels simulta- 
neously; step -by -step instructions. The 
CS -28 is available in kit form for $64.95 
or factory wired and tested for $99.95 

from Arkay, Inc., 88 -06 Van Wyck Ex- 
pressway, Richmond Hill 18, New York. 

-o- 
New Bulletins and Catalogs. . . 

"A Study of the Unique Influence of 
Space- Automation Technology on the 
Present -Day Environment with Special 
Attention to its Implications for the Be- 
havioral Sciences" is the "terse" title of 
a booklet containing a collection of car- 
toons illustrating the effect of elec- 
tronics on life today. Audio Devices, 444 
Madison Ave., N. Y. 

The uses of vacuum tubes and transis- 
tors in high- fidelity applications is dis- 
cussed in a bulletin by CBS- Electronics. 
"Tubes and Transistors in Hi -Fi" avail- 
able free from Parker St., Newbury - 
port, Mass. 

A step -by -step method for selecting 
specific rectifiers for circuit applications 
is available in a 24 -page brochure illus- 
trated with work sheets, charts, graphs 
and nomographs. Free from General 
Electric, Semiconductor Products Dept., 
Syracuse, N. Y -t- 

Build the Best Portable..I.7EICOL, 

AAA hiTO 

6- TRANSISTOR RADIO RA -6 
Kit $29.95 Wired $49.95 
Easy creative fun to build . a lifetime of big -set entertainment wherever 
you go . designed so that even the novice can build it & obtain a handsome 
professional assembly & outstanding performance. American -made modern 
super -heterodyne all -transistor circuitry, plus finest quality parts throughout, 
assure you of highest durability & stability. 

high sensitivity & selectivity big -set volume & tone quality with 4" x 6" 
PM speaker & 250 mw push-pull audio output stage bull -in Ferrite rod 
antenna fur good reception in any location pre -aligned RF & IF transformers 

planetary vernier tuning (T:1 reduction) for easy station selection & tuning 
high -impedance earphone jack for private listening; eliminates drain of output 
stage when using earphone attractive tan leatherette case, retractable handle 

compact: S',4 w, 41/2" h, VA" d. Only 3 lbs. 

U.S. 
Pat. 
No. 

D- 186,778 

90 -WATT CW TRANSMITTER ` #720 
Kit $79.95 Wired $119.95 
"Ideal for veteran or novice" - ELECTRONIC 
KITS GUIDE. "Top quality" - POPULAR ELEC- 
TRONICS. Well designed'. ELECTRONICS WORLD. 
80 thru 10 meters with one -knob band -switching. 
Full "clean" 90W input, 65W external plate 
mod. Matches loads 50 to 1000 ohms. May be 
used as basic exciter unit. TVI shielded. Tubes: 
6146, 6CL6, 2 -6A05, GZ34. Attractive "living 
room" low -silhouette design. 15" w, 5" h, 9" d. 

UNIVERSAL MODULATOR- DRIVER #730 
Kit $49.95 Wired $79.95 

Cover E -5 $4.50 
Delivers 50W undistorted audio. Modulates 
transmitters having r.f. inputs up to 100W. 
Output transformer matches 500- 10,000 
ohms. Low -level speech clipping & filtering. 
Inputs for dal or dynamic mikes, phone 
patch, etc. 7 tubes. 6" h, 14" w, 8" d. 

GRID DIP METER #710 
Kit $29.95 Wired $49.95 
Includes complete set of coils for full 
band coverage. 400 kc -230 me in 8 over- 
lapping ranges. 500 ua meter. Plug -In 
coils are pre- wound, pre -calibrated to 
0.5% accuracy. Transformer -operated 
power supply. 244" h, 2ff," w, 61/2" I. 

ELECTRONIC INSTRUMENT CO., Inc., 33-00 N. Blvd., L. I. C. 1, N. Y. 

Compare - judge for yourself - at 
your neighborhood EICO distributor. 
For free catalog on 65 models of 
EICO test Instruments, hi -fi & "ham" 
gear, fill out coupon on Page 26. 
Add 5% In the West. 

24 Electronics Illustrated 
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How To 
Getan 

How o get 
a 

Commercial 

Accredited by the National 
Home Study Council 

good training 
doesn't cost . . . 

if pays! 

FCC 
LiCenSe 

We Guarant to train you 
hl r 

Get all 3 FREE 
We guarantee 

to train you until you receive 

Your FCC License 
-or your money back 

The Master Course in Electronics will provide you with the mental 
tools of the electronics technician and prepare you for a First 
Class FCC License (Commercial) with a radar endorsement. 
When you successfully complete the Master Course, if you fail 
to pass the FCC examination, you will receive a full refund of 
all tuition payments. 

Cleveland Institute training results in job offers 
like these: 

Radio Operators 
TWA has opportunities for 
radio operators with a 2nd 
class license or better. 
Must be able to type at 
least 35 wpm. Free trans- 
portation for self and 
family. Vacation and many 
other benefits. 

Electronic Technicians 

Goodyear Aircraft Corp. 
has openings for elec- 
tronic technicians, to work 
as assistants to engineers 
on developmental elec- 
tronics projects such as 
missile systems, radar, an- 
tennas and analog com- 
puters. 

And our trainees get good jobs 
"Investment in training really pays off" 
"I am now employed by the Western Electric Company 
as an electronic tester. My status as a student of Cleve- 
land Institute was an important factor in my being 
employed. Knowledge gained through the course has 
proved amazingly helpful and affords me a feeling of 
complete confidence." T. E. Spence, Greensboro, N. C. 

Cleveland Institute of Electronics 
4900 Euclid Ave. Desk EI -13 Cleveland 3, Ohio 

October, 1959 

FCC 

License 
(Commercial) 

Get Your FCC License 
Quickly 

Your FCC License 

OPPOnunitles 

In Electronics 

for 
attttts 

Cleveland Institute of Electronics 
Desk E1 -13 4900 Eyelid Ave., Cleveland 3, Ohb 

Please send Free Booklets prepared to help me 
get ahead in Electronics. I have had training or ' experience in Electronics as indicated below: 

Military Broadcasting 
Radio -TV Servicing Home Experimenting 
Manufacturing Telephone Company I 
Amateur Radio Other 

In what kind of work 
are you now engaged? 

In what branch of 
Electronics are you 
interested 5 

Name Age 

Address 

City 

L_._NMI 
Zone State 

1 

' 
1 

EI-13 
MIN IMO OM IMO MI 
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the experts say 

your BEST BUY 

is5Elco/7. 

EICO, 33-00 Northern Blvd., L.I.C. 1, N.Y. EI -10 
Show me HOW TO SAVE 50% on 65 models of 

top -Quality: 
HI -FI p TEST INSTRUMENTS p "HAM" GEAR à 

Send FREE catalog & name of neighborhood EICO 
dealer. 

NAME 

ADDRESS 

CITY ZONL $TATL 

.,.In 
STEREO and 

STEREO Dual 
Amplifier- 

Preamplifier 
HF8r 

Kit $69.95. 
Wired $109.95. 
"Excellent" - 

SATURDAY REVIEW; 

HI -FI MUSIC AT HOME. 

STEREO Dual 

Preamplifier 
HF85 

Kit $39.95. 
Wired $6495 

"Extreme 
flexibility 

a bargain"-HI-F1 
REVIEW 

STEREO Dual 

Power Amplifier 
F86 

Kit $43.95. 
Wired $74.95. 

r 
o oo 

I- 1P, 1 

Generator 
RF Signal 

:324 ; Kit $26.95. 
Wired $39.95 

New 
Power d Blas 

tor 
Transistorized 

EODt, #1020 
Kit $19.95. 

Wired $27.95. 

TUBE & CRT FIL 
Tester #612 

Kit $3,95. 
Wired $5.95. 
Fast-checks 

radio /TV tubes 
Pilot lamps, etc. 

H I - F I 

Mono 
Preamplifier 

HF65A: 
Kit $2495. 

Wired $44.95. 

With Power Supply 
$49 95. 

Kit $33.95. 

Mono Power 

Amplifiers (60, 
50, 35, 30, 22. 

14 -Watt; use 

2 for Stereo) 
from Kit .$23.50. 

Wired $41.50- 

Mono 
Integrated 

Amplifiers: (50, 
30, 20, 

12 -Watt; use 

2 for Stereo) 
from Kit $34.95. 

Wired $5795. 

FM Tuner HFT90 

Illi 

Kit 539.95 
Wired $65.95 

Cover 53.95 

0 "One of the best 

buys you can get in high 
fidelity kits" - 

Less Cover, AUDIOCRAFT Kit Report. 

F.E.T. foci. AM Tuner HFT94 

Kit $39 95. 
Cover & F.E.T. 

2-Way 
Bookshelf 

Speaker 
System HFS1 

complete with factor y 

cabinet: $39.95. 

NEVI 
COMPLETE 

STEREO 
DUAL 

AMPLIFIER 
AF -4 

Kit $38.95 
Wired $64.95 

TRUE 
speakers Fito 

quality 
concert 

drive hi 

. and in TEST INSTRUMENTS 
I I 

Miniaturized 
Multi -Signal 

Tracer 145A 
Kit $19.95. 

Wired $28.95. 

1000 Ohms /Volt 
V -O-M -:536 
Kit $12.90, 

Wired $14.90. 

Series/ 
Parallel 

R -C gt 
Combination 

Kit $13.95. W Br d 
1140 

1350 Combinations, 

Wired 

Vacuum 

$39.9 

Tube . Voltmeter :221 
Kit $25.95. 

5. 

:; 5,. 
Scope 

Wired 129.50. r i.. N.' 95 
Wired $19t 

$34 
.95. 

5" Push -Pull 
Scope :425 

Kit $44,95 
Wired $79.95_ 

DC -5 MC 

Peak -to -Peak 
VTVM :232 
& Uni -Probe 
(pat. pend.) 
Kit $29.95. 

Wired $19.95. 

IN STOCK! Compare, 
take them home - right "off the shelf" - from 2000 neighborhood 
dealers. Over 1 MILLION EICO instruments in use throughout the world. 

cope 460 
Kit $79,95 

6V 8 I2V 
Battery 

Eliminator 
& Charger 

Kit $29.95 Wired $38.95. 

transistor erruipte trrd 060 Kit $38.95. Wired $47.g 
©I+ . ncCT.o,ic ,NE .0 

Tube T ester 
:625 

R -C Bridge 
& R -C -L 

Comparator 
:95013 

Kit $19.95, 
Wired $29.95. 

N[N[ CO.. iNC ll-OO N. E[VD.. 

Al See Page 24 for EICOs BEST BUYS n "HAM" GEAR and TRANSISTOR RADIOS. 
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1 

1 

1 

1 

1 

1 

' I 

_ 

1 

the El 

Convert to Stereo 
questionnaire 

I Fyou have a monophonic hi -fi system now you have probably 
been thinking about how to convert to stereo. Not everyone 

needs nor desires stereo, but when well done it does bring an 
extra dimension to music that can be startling, and converting 
your present system to play stereo music sources (records, tapes, 
etc.) need not be expensive. Yes, there is a confusing variety of 
components: stereo adapters, special speakers, amplifiers, car- 
tridges, etc., and trying to determine which is best for you can 
be difficult. But, if your present system is taken into account 
and your particular needs are analyzed, you will find that may 
be only two or so methods of converting to stereo hi -fi are best 
for you. This, ELECTRONICS ILLUSTRATED will do for you! 
Fill out the questionnaire on this and the following pages com- 
pletely. Draw a diagram of the layout of the room in which 
you will play your stereo system (follow our example) and mail 
this questionnaire to us. By return mail you will receive our 
recommendations to guide you when you convert to stereo. When 
you tell us how much you desire to spend please be realistic, we 
cannot recommend a stereo conversion that will cost you $50 
and be hi -fi. Also, if you would like some hi -fi component kit 
recommendations be sure to tell us of your previous kit assem- 
bling experience. If you have no hi -fi now, we will design some 
complete systems for you. 

Your Hi -Fi Room: 

Hi -Fi -Hi Lite 

length width height 

type of flooring: 

total wall area covered by drapes: 

Draw Your Room Layout (looking down at room) 

example: dTh 
SOFA 

UPHOLSI 
CHAIR 

YYOOD 
CHAIR 

DRAPES 0 
TABLE 

RADIATOR 

U+-Fl I 
CABINET 

SPEAKER 
rum 
BOOK 

SHELVES 

fill in: 
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Name 

Address I 

I Now Have the Following Hi -Fi Equipment: I 

I Want to: play stereo records I 

play stereo tapes I 

record stereo tapes 

receive AM -FM stereo broadcasts 

receive FM multiplex stereo broadcasts I 

I Listen: loud intently for background 

to classics to jazz to pops 

to semiclassics I 

I Prefer: large size speaker enclosures I 

small size speaker enclosures 

I Would Like to Assemble From Kits For: 

most components I 

some components I 

I have already assembled some kits 

I Don't want to Spend More Than $ 

I Want to Convert To Stereo: all at once in stages 

28 

Fill out completely and mail with self- addressed stamped envelope to: 

ELECTRONICS ILLUSTRATED, Dept. 01 

67 West 44th Street, New York 36, New York 

Electronics Illustrated 
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Printed Circuit Primer 
A Special Electronics Illustrated Staff Report.... 

how printed circuits are made 

October, 1959 

make a printed circuit 

ETCHED, embossed, engraved, plated -these are all terms that 
have come to be associated with one of the truly revolu- 

tionary developments in electronics, the printed circuit. Why 
revolutionary? Because the printed circuit technique represents 
a most convenient method of mass producing uniform and reliable 
electronic circuits. Making a printed. circuit is literally a "boiling 
down" process -connecting a number of components in proper 
sequence without a mess of wiring that looks like a hopelessly 
tangled dish of spaghetti. 

A printed circuit may be small with few connecting links 
(such as the one inside your TV tuner) ; or it may be a complex 
computer plug -in card bearing many transistors, tubes, resistors, 
etc. Large or small, simple or complex, many manufacturers 
find it far less expensive to mount those tubes, et al., on a printed 
board than it would be to have a long line of patient, sharp -eyed 
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Insulating base materials may vary from paper 
base phenolic laminates to shock and heat re- 
sistant Fiberglas. Copper foil (other metals 
may be used) is bonded to one or both sides 
of base with tough adhesive. All raw materials 
are put through heat, humidity, pressure tests, 
above. Left. El staffer looks over uncut base 
stock with Photocircuits' G. Maisch (right). 

How Printed Circuits 
Are Made 

women hand -wiring each connection. The home hobbyist is fast 
finding out that he, too, can make good use of printed circuits 
(see page 33). 

Recently, ELECTRONICS ILLUSTRATED visited the world's 
largest factory devoted to making printed boards -Photocircuits 
Corp., Glen Cove, N. Y. This company has turned out over 20,000 
different printed circuit designs for all types of electronic devices 
ranging from radio receivers to airborne computers. The photos 
on these pages show some of the more important steps in the 
mass production of one of electronics' most discussed items. 

30 Electronics Illustrated 
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Precision is the watchword in making 
the master layout drawing. Toler- 
ances must be held to within 0.001". 
The instrument being used by Pat 
Clohessy is a Swiss -made "coordi- 
natograph" which microscopically 
can locate the center of each hole. 

An exact -size photo is taken of draw- 
ing above. Negative is placed in a 
special "step and repeat" camera 
which reproduces circuit several 
times on a glass plate. Plate then be- 
comes negative to impose image on 
a fine mesh stainless steel screen. 

Photos by Mike Bonvino 

Screen is inserted in silk screen, then lowered over blank board of base material. Resist com- 
pound, resembling blue paint, is squeegeed through screen onto base material, leaving pattern 
of circuit outlined in acid resist. Girls with paint brushes touch up any rough spots on board. 
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Resist- coated boards then go to big tanks of 
etching solution where excess foil is removed. 

Once individual boards are die -cut from com- 
mon board, holes are drilled in proper places. 

32 

Series of baths remove foreign material that 
may be clinging to boards, deters corrosion. 

Complete circuit can be assembled at factory. 
Hand and dip soldering techniques are used. 

Odd shapes and sixes of printed circuit boards 
attest to their wide use and versatility. 

At left, each circuit is tested for continuity 
both before and after the soldering operation. 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


Speaker acts as a 
mike in the preamp 
built to show printed 
wiring techniques. 

Make A Printed Circuit 
By Len Buckwalter 
Associate Editor 

Convert a speaker into a dynamic mike. The printed 

board can be made with readily available materials. 

COMPLETE kits and components enable the home hobbyist 
to fabricate his own printed circuits on a kitchen table. Kits 

begin at $3.75 and contain basic materials to produce simple cir- 
cuits. As items are used, they may be replenished on an indi- 
vidual basis. Switches, sockets and coil forms, specially designed 
to plug into printed boards are also appearing in the catalogs of 
electronic distributors. 

The process is simple. The circuit design is applied to a copper 
clad phenolic board with a substance called resist. Submerge 

Outline of copper clad phenolic board, large Paper will serve as a work sheet to determine 
enough to hold parts, is drawn on graph paper. parts location. Dot marks point for wire hole. 
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Guided by the schematic, upper left, parts are outlined in exact mounting 
position. Only heavy black lines and dots will appear on foil pattern. 

PARTS LIST 

RI- 390,000 ohm 1/2 watt resistor 
R2- 33,000 ohm V2 watt resistor 
CI-8 mfd 6 volt miniature electrolytic capacitor 
C2 -.47 mfd paper capacitor 200 volt 
SP- Speaker 21/2 ", IO ohm voice coil (approx.) 
TR -CK722 transistor 
B-6 volt battery (RCA VSO68) 
Misc.- Printed circuit materials available from 

Lafayette Radio, Allied Radio and other 
electronic parts distributors. SPST nor- 
mally -open pushbutton switch (if desired) 
may be inserted at point "X" in schematic 

the board in an etching solution and the 
copper foil not protected by the resist 
will be eaten away. Ferric chloride, a 
relatively harmless chemical is used as 
the etchant. After the reaction is 
finished, the resist is removed, leaving 
a copper foil pattern of the circuit. The 

34 

complete procedure, step -by -step, is 
shown in the photos. 

Planning is important. Changes in 
wiring are difficult once the board is 
etched. The layout should avoid cross- 
ing over of conductors since this would 
necessitate jumper wires soldered from 
one foil section to another. In the more 
complex circuits, foil on both sides of 
the board is used to avoid crossovers 
and permit the mounting of many com- 
ponents. Double clad boards are also 
important for miniaturization. 

Resist may be applied in several 
ways. Tape and precut dots are used 
here, but pen and resist ink is suitable, 
though not as neat. A ball-point pen 
with resist ink has appeared on the mar- 
ket. In the tape method, firm pressure 
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Dirt is removed from copper foil side of 
board by rubbing with steel wool for 
proper application of resist and etchant. 

Graph paper is taped to board and cir- 
cuit transferred by carbon paper. Cen- 
ter punch marks location of drill holes. 

Tape resist is applied to circuit pattern. 
Dots, available on a precut sheet, are 
pressed firmly onto the punch marks. 

Board is examined after etching 15 to 20 
minutes. Solution should cover board by 
1/4 inch depth and tray rocked gently. 

www.americanradiohistory.com
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Board is washed in water and resist tape 
peeled off. Copper foil pattern is revealed. 

Small parts are mounted and soldered. Strong 
Tight behind board makes both sides visible. 

with a cloth is used to secure the ad- 
hesive backing to the board. 

The board must be clean for two rea- 
sons; so the resist adheres to the foil, 
and to permit the etchant to attack the 
unwanted copper. Steel wool will do 
the job. 

Etching solution may be purchased in 
powdered or liquid form. The powdered 
version is prepared by mixing with 

36 

A #52 drill bit is used to make holes for 
insertion of component leads through board. 

Finger points to screw used to hold speaker 
to board. It requires a slightly larger hole. 

Battery is held to board, at left, by wires 
soldered to ifs terminals and holes in board. 

water. Ordinary rubbing alcohol will 
remove stains on fingers if they come 
in contact with the solution. Etching 
takes about fifteen or twenty minutes, 
its progress checked periodically by re- 
moving the board with plastic tongs or 
an insulated wire tied around the board. 

Preparation of the board is completed 
by washing in water and drilling holes 

[Continued on page 92] 
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Our IGY satellite -orbitings were 
more numerous and perhaps more 
valuable scientifically than those of 
the Russians. But the VHF signals 
from our space vehicles could not 
be picked up as conveniently as 
those from Soviet transmitters using 
globe -circling short -wave bands. Be- 
low: Author's QSL on Sputnik I, and 
letter he received concerning Lunik. 

are we losing prestige in the 

Race To Space 

October, 1959 

By C. M. Stanbury II 

FOR practical purposes, the real bread -and -butter conquest of 
space probably won't begin for another 10 years or more. Yet 

the space programs in the United States and Russia are desperate 
and immediate efforts. Why? 

If it were merely a matter of developing weapons, you can bet 
there wouldn't be half the publicity. The real and very vital issue 
is prestige. Democracy or communism -which system can take 
man the farther faster? Outer space certainly isn't the only 
test, but it is the most dramatic and clear -cut one. And right now 
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SATELLITE I 

SHORTWAVE XMTR 

SATELLITE 3 
SHORTWAVE XMTR / SATELLITE 4 

SATELLITE 2 / SHORTWAVE XMTR 

3;*1 
/ 

VHF XMTR / 

1 I 

zfsx; 

IONOSPHERE 

FOREIGN 
LISTENER 

MONITOR 
MONITOR 

STATION'" STATION 
MONITOR 
STATION A 

MONITOR 
STATION 

'SPECIALLY EQUIPPED TO RECEIVE VHF SIGNAL 

VHF is more reliable than short wave, but short wave reaches more listeners. SW signals from 
satellite 1 pass through ionosphere and skip between it and the earth many times. They are heard 
not only by monitor stations, but also by almost anyone with an SW receiver. One drawback: 
direction finder receiving a second or third "hop" signal will give false satellite position. VHF 
signals from satellite 2 travel reliably in line of sight to monitor, but reflected signals go right 
back into space. SW is subject to ionospheric disturbances while VHF transmissions are not. Sig- 
nals from satellite 3 did not even penetrate ionosphere and those from satellite 4 are garbled. 

the free world is losing the ball game - 
and not because we lack technology! 

As we go to press, Russia has success- 
fully launched three satellites and one 
space probe. The United States has 
countered with two space probes and 
six satellites. But hits don't necessarily 
win ball games and these figures aren't 
winning the space race. They convince 
the average American. So what? He was 
already sold! 

Turning the coin over, it's a pretty 
safe bet that Russia has juggled the facts 
and convinced Ivan that his own coun- 
try is white- washing Western competi- 
tion. And there isn't very much we can 
do about this. What's at stake? Those 
nations and their peoples who are 
neither communist nor solidly in the 
western camp -the hundreds of mil- 

lions in Africa, India and Southeast 
Asia, and those of our allies who lack 
confidence in Western achievement. 

If these people in foreign lands could 
actually hear a satellite or lunar rocket 
-not a rebroadcast -they would have 
something fairly tangible to hang their 
belief and admiration upon. If they hap- 
pen to be interested enough to request 
confirmation of the signals and receive 
an attractive QSL in return, then so 
much the better. This is exactly the kind 
of "tangible" proof the Russians are pro- 
viding. 

All Russian space vehicles have 
transmitted on short wave around 20 
mc. All successful U. S. space vehicles 
have sent back tracking and telemeter - 
ing signals via the higher frequency 

[Continued on page 100] 
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POD CONTAINING 
COMMUNICATIONS 
RELAY PACKAGE 

Left, U.S. "talking" satellite is ready to be 
launched, but few heard VHF signal. Bottom of 
page, diagram of Explorer IV radio set -up. 

Author monitors gear that picked up Sputnik I 

and Lunik. Hammerlund ham set feeds signal 
to GE aero receiver for further amplification. 

HIGH POWER TRANSMITTER 

HIGH VOLTAGE SUPPLY 

SCALER 

REAR ANTENNA GAP 

SENSORS 

FRONT ANTENNA GAP 

LOW POWER TRANSMITTER 

FOURTH STAGE MOTOR 

SUB CARRIER OSCILLATORS 
BATTERY DECK 

CAN 

SHELL 

NOSE CONE 
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In complete installation, rig is firmly mounted under the 
dashboard. Once channel, squelch and volume are adjusted, 
only mike button is used to switch from receive to send. 

how to install 

A 2 -Way Radio in Your Ca 
Follow this simplified installation for a Citizens 
Radio. It permits easy removal when necessary. 

Carrying handle on 
front part of set will be 
used for mounting. Text 
describes substitutes. 

Using the set itself as 
a template, find a clear 
spot under center of dash 
or glove compartment. 

Carrying handle (or 
other metal strip serv- 
ing as a bracket) is 
drilled near both ends. 

Electronics Illustrated 
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Photos by Mika Bonvino 

At upper left, holes to match bracket 
are drilled in underlip of dash. Be care- 
ful not to drill into wiring behind dash. 

Radio is removed from its case to permit 
fastening a long nut and bolt at rear. 
Carefully drill a hole if not provided. 

Rear bracket is a metal strip bent into 
a Z- shape. Fingers hold end that mounts 
to firewalt, wing nut holds other end. 

October, 1959 

DUE to variation in dashboard arrangement from one car to 
the next, each mobile radio creates its own installation prob-. 

lem. With this in mind, El set out to find one method that would 
apply in the greatest amount of cases. In the system finally 
devised, several desirable features are included. Among them 
are the use of simple tools and techniques, accessibility of operat- 
ing controls, and a minimum amount of interference to pas- 
senger's legs. - 

An important provision is to be able to remove the radio from 
its mounting quickly. This can be done in moments by simply 
loosening three screws. Most Citizens Radio sets are capable of 
both battery and house current operation, thus, easy removal 
takes advantage of this flexibility. 

The unit illustrated in the photos is, the Globe CB -100, a three - 
channel superhet receiver and five watt transmitter. The form 
factor of its case, low- and wide, lends itself well to mobile installa- 
tion. However, most Citizens Radio equipment is compact 
enough to permit a similar mounting arrangement. 
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Note how the carrying handle is used 
to secure the forward part of the radio 
to the dashboard. If your set has none, 
a good substitute is some sheet metal 
strapping which can be fastened to the 
2 -way rig. Another possibility is small 
right -angle brackets. 

Several kinds of antennas are avail- 
able, the simplest clip -on type is shown 
here. Greater range is possible with a 
longer (1/4 -wave) whip, but installation 

is somewhat more involved. To avoid 
cutting holes in the car's rear deck, it 
can be clamped onto the rear bumper. 

Total installation time of the com- 
plete rig ran about three hours. 

Installation of the system may be pro- 
longed by tracking down sources of 
noise that interfere with reception. 
Sharp pulses of sound that vary with 
the speed of the car's engine are often 
reduced through use of resistor spark 

At lower left, rear bracket 
is attached to firewall with 
self -tapping screw after the 
correct -size hole is drilled. 

At upper left, the front 
bracket screws are being 
tightened. Radio is secured 
to rear bracket by wing nut. 

Clip -ou type antenna is 
shown above. Pressure 
clamp at lower end en- 
gages the car's rain gutter. 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


plugs. A vibrating muffler or exhaust 
pipe may generate noise, too. This is 
remedied by bonding it to the chassis 
through a length of braided ground 
strap. The whine of the car's generator 
heard in the speaker can be minimized 
by capacitors designed for this purpose. 
Also, auto supply stores often carry 
powder that may be squirted into inner 
tubes to prevent static charges from 
forming. 1_ 

a 

Antenna is mounted and the coaxial cable fed 
through the window, then plugged into radio. 
This mounting method permits easy removal. 

At top right, power is secured by plugging 
into cigar lighter. For permanent installations 
a hot terminal on ignition switch may be used. 

The inverter (on floor) changes 6 volts DC fo 
117 YAC. It is needed for units that operate 
only on the newer 12 volt systems and 117 YAC. 

Tune -up is important for best performance. A 
power indicator (wavemeter) is held near the 
antenna while the set's trimmers are adjusted. 

Home installation. Range is limited with in- 
door whip shown, but may be increased with 
an antenna mounted outside on top of roof. 

October, 1959 
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Maoen Japan 
"s it good? 
y J. R. Popkin- Clurman 

ssid.nt, Tel.chrom Mfq. Corp. 

er three trips to the Far East, American expert 
gives his views on the boom in Japan electronics. 

Author, with Japanese manufac- 
turers, handles chopsticks like native. 
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Huge television set factory in Japan turns ouf 17" TV. mostly for Japanese 
local markets, but author believes country has a future in low -cost color TV. 

IHAVE made three extended tours of the Japanese electronics 
industry in the past two years. These visits have taught me to 

respect what is one of the most vigorous and rapidly growing elec- 
tronics industries outside of the United States. 

The hard -working Japanese, with their comparatively low 
labor costs, could make any electronic device as well as we can. 
But the big qualifying factor is the materials available in Japan. 
Frankly, some are not as good as American materials and as a 
result some Japanese components, although often satisfactory, 
are generally not as good as corresponding American parts. The 
difference is not noticeable in transistor radios, which are subject 
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While these girls at Sony transistor plant 
perform electronic quality control tests. . . 

%fF+ G 

.. +' 
1 v_ 

Typical of Japanese 
products that have 
been designed to cap- 
ture the consumer 
market in transistor- 
ized radios is the first 
AM -FM portable. It 
contains 15 transis- 
tors and operates on 
flashlight batteries. 
List price is $150. 

October, 1959 

.. other women, with their hands in special 
chambers, execute hermetic sealing process. 
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Pocket transistor radios are being mass pro- 
duced on assembly lines. Low -cost labor and 
semi -automation help keep prices down. 

Unit at right is medical electronics preamp. 
Most Japanese instruments, even those for 
local use in Japan. are labeled in English. 

to rigid industry -wide inspection stand- 
ards. Indeed, these Japanese -set stand- 
ards certainly help to account for the 
transistor radio's great success in this 
country. The quality is there, alongside 
favorable prices. 

However, in fine electronic instru- 
ments the highest quality materials 
must be used. Therefore, it did not come 
as too much of a surprise to me to see 
American-made test equipment, scopes, 
etc., in many Japanese plants and lab- 
oratories, even though they cost much 
more than locally made instruments. 

The quality of American instruments 
and the enormous prestige of our own 
electronics industry have produced 
some curious practices in Japan. Nearly 
all Japanese instruments carry dial 
titles and indications in English, al- 
though few are exported -so far. 

46 

Tiny Kowa tape recorder, shown beside 10- 
pack of cigarettes, runs at 33/4 ips and has 
3 transistors. It will retail here for about $80. 

Many Americans scorn the Japanese 
as copy cats. Actually, there's good rea- 
son for copying. When you copy a suc- 
cessful radio or other appliance, there's 
not as much risk as there would be of a 
new design. Don't forget that nearly 
all American manufacturers "borrow" 
good ideas and circuit features from 
each other. They'd be fools not to. 

I've discovered that the Japanese gen- 
erally improve on the equipment whose 
basic circuits they copy. For instance, I 
saw some video tape recorders in Japan 
that beat the American originals in per- 
formance. 

In addition, the Japanese have in- 
vented some original electronic devices 
that are almost unknown in America. 
One company, Taiko Electric, makes a 
burglar and fire alarm that connects to 

[Continued on page 92] 
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General Davis, who de- 
signed and built fasci- 
nating and educational 
war game, gets set to 
launch an air attack on 
an enemy target. The 
meters indicate offense 
potential of each side. 

Electronic War Game 
A two -star Air Force general designed this compact 
unit to bring home the dynamics of modern warfare. 

HOW does air power and industry figure in the dynamics of 
modern warfare? How can they be used to lay the enemy 

low before he can do the same to you? 
Major General L. I. Davis, USAF, attached to the Air Research 

and Development Command in Washington, turned to his exten- 
sive knowledge of electronics to come up with a unique, enter- 
taining and educational game that dynamically brings home the 
touchy and complex situations of war waged from the air. 

Each side of the game board is assumed to be an industrial 
nation with as much war- making [Continued on page 109] 

The general takes on Col. William Clough in a M /Sgt. Dick Kidder gets peek at complex 
"quick" war. Note game's "suitcase" housing. circuitry. Electronics is the general's hobby. 
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Only earphone 
lead emerges from 
small plastic case, 
there is no ground 
or antenna lead. 

Photos by Mike Bonvino 

no antenna needed with this 

1- Transistor AM Radio 
By Herb Cohen 

Build this sensitive reflex receiver. Its simple de- 

sign requires the minimum amount of components. 

Finger points to the 
sensitivity control. 
Stations are tuned in 
with the knob at left. 

HERE is an AM radio that has literally been stripped down to 
bare essentials. Its performance nevertheless is surprising/ 

The secret of its high sensitivity is the reflex -type circuit used. 
The transistor is made to amplify both radio and audio frequen- 
cies simultaneously. A diode (D) feeds detected audio back to 
the transistor for amplification. 

The entire radio is housed in a plastic case. Holes for mounting 
the. earphone jack, variable capacitor and volume control are 
made by touching a hot soldering iron to the plastic for just a 
moment. Once a small hole is melted through, take a round file 
and gently file it to the correct size for each of the above parts. 
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During construction, observe battery polarity and transistor connections shown in wiring guide. 

Tuning capacitor, pointed out, is supplied Before loopstick is glued in place, turns from 
with its own plastic case for protection. one end are removed to adjust tuning range. 
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The antenna coil suggested in the 
parts list must be modified before 
mounting it permanently in the case. 
After the unit is wired, time to the AM 
station occupying the highest frequency 
in your area (around 1500 to 1600 kc) . 

Remove turns from the antenna coil 
until this station is heard when the tun- 
ing capacitor is almost at the end of its 
travel clockwise. The lowest station will 
then be received with the capacitor 
turned to the other end of its travel 
(maximum capacity) . While adjusting 
the tuning range in this manner, remove 
just a turn or two at a time, then check 
the range. 

If the ferrite core of the coil is too 
large for the case snap off the excess 
length with a cutters. It was found con- 
venient to glue the antenna coil in 
place. 

The battery is then glued to the an- 
tenna coil, and battery leads soldered 
on. This procedure makes the battery 
somewhat difficult to replace but cur- 
rent drain is very low and a battery 
change will not be frequent. This was 
considered worth the saving in space 
afforded by this method of mounting. 

The completed radio should work if 
the values given are used, but maximum 
sensitivity is possible if the following 

procedure is followed. Substitute a 2 
megohm potentiometer for the 180,000 
ohm resistor, Rl. A milliammeter is 
wired in series with the collector of the 
transistor. Adjust the potentiometer 
until the collector current reads ap- 
proximately 1 milliampere. Have a sta- 
tion tuned in while doing this since the 
most sensitive point may be a little more 
or less than 1 milliampere. Measure the 
resistance of the potentiometer and 
solder in a fixed resistor of this value. 

Just a word on the transistor. The 
author found that any transistor of the 
type between 2N604 to 2N608 may be 
used. However, the 2N608 recom- 
mended is the least expensive unit. -0- 

PARTS LIST 

CI- Variable capacitor 365 mmfd (Lafayette 
MS -274) 

C2 -.0I mfd disc ceramic capacitor 25 volt or 
higher 

C3 -.005 mfd disc ceramic capacitor 25 volts or 
higher 

RI- 180,000 ohm 1/2 watt resistor 
R2 -2,700 ohm 1/2 watt resistor 
R3 -1000 ohm potentiometer with DPDT switch for 

SWIA,SWIB 
L- Transistor antenna coil (Meissner 14 -9005) 
D-1N34 crystal diode 
TR -2N608 transistor (General Transistor 2N60$ 

available from Hudson Radio, 48 W 48th St., New 
York, N. Y. at $3.75) 

J-Jack to match earphone 
Earphone -3,000 ohm dynamic type 
B-9 volt battery (RCA VS309) 
Case- I "x2 "x2' /s" plastic 

In schematic, R3 is sensitivity control, adjusted for best reception of the station tuned in. 
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f. 
Twin beds are a must for couple, above. 
Wife tosses right out from under covers 
while her hubby sleeps like a log. Note 
electrode taped to sole of her foot and 
wires Into panel above headboard. 

Technician checks voltages before this 
couple retires for the night. Electrodes 
attached to skin do not interfere with 
subjects' movements, provide continuous 
record of various physiological factors. 

Night after night, sleep data is gathered 
and recorded electronically at the sleep 
laboratories in New Jersey. From thou- 
sands of graphs, Sleep Research Founda- 
tion draws its conclusions about sleep. 

Photos by Efield of Three Lions 
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fields for electronics 

W For Sleep 
DID you know that your dreams, good or bad, do not interfere 

with your sleep? (Unless, of course, they are so bad that 
they frighten you awake.) That is one conclusion the Sleep 
Research Foundation has come up with in their electronic effort 
to learn what makes people sleep, how they sleep, and why they 
don't sleep (if they don't) . 

Volunteers get paid $8 a night to sleep five nights a week for 
six weeks at the U. S. Testing Company's labs in Hoboken, N. J. 
Before retiring for the night, each subject is helped into an elec- 
tronic "harness" consisting of various devices to measure their 
nocturnal brain waves, skin temperature, pulse rate and blood 
pressure. 

Electrodes on the head detect the minute electrical currents 
generated by the brain. These currents are transmitted to the 
complex electroencephalograph, a machine which amplifies and 
charts brain waves on graph paper. Unusually strong brain 
wave activity might indicate that the sleeper was in the middle 
of a bad dream, or had fallen asleep [Continued on page 109] 

In the morning, volunteer sleepers are asked detailed questions about how they 
slept and what they dreamed. Their comments are then compared with electronic 
readings of their nocturnal blood pressure, pulse rate, etc. At right, the 
brain wave chart from the electroencephalograph is explained to the couple. 
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Cover F 

Vertical tube is secondary of Tesla coll. Wire ring on top discharges high 
voltage and lights fluorescent bulb. Actually, bulb lights at several feet. 

A Tesla Coil 
By Harvey Pollack 

Demonstrate high voltage principles with this unit; 

corona discharge. ionizing gas tubes and lightning. 

FEW electrical phenomena are as startling as the hissing blue 
corona discharge from a Tesla coil. When bystanders see an 

unconnected fluorescent lamp held in your hand light up brightly, 
their astonishment knows no bounds. These, and other tricks such 
as a steel wool St. Elmo's fire and artificial lightning to a hand 
held screwdriver, make this high- efficiency Tesla coil a fasci- 
nating and educational project. 

Invented by Nikola Tesla about 1886, the device that bears his 
name is really a transformer operating under rather special cir- 
cumstances. Instead of using 60 cycle alternating current, the 
primary winding is supplied high- frequency AC (in this model 
about 300,000 cycles per second) . The primary has relatively few 
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turns of heavy wire. Coaxial with the 
primary is a secondary coil containing 
many, many turns of fine wire. Thus, to 
start with, the arrangement constitutes 
a step -up transformer with a large sec - 
ondary-to-primary turns ratio. But this 
in itself cannot produce the startling ef- 
fects mentioned earlier. For proper op- 
eration the secondary coil must be so 
constructed that it will resonate with its 
own distributed capacitance and the 
stray capacitance of the circuit at the 
primary frequency. When this happens, 
the voltages developed across the sec- 
ondary winding become truly phenome- 
nal. 

Among the features that make this 
Tesla coil construction unique are: (1) 
a sliding primary coil makes up for 
winding errors by tuning the system to 

"Squirrel cage" primary is made of dowel 
sticks and hexagons at each end. It is able to 
slide on secondary for tuning purposes. 

Construction details for primary and sec- 
ondary coils. Rubber band on long secondary. 
just below cage, holds primary in place. 

resonance without the need for a sec- 
ondary capacitor. When correctly posi- 
tioned, the primary induces enough 
voltage in the secondary to produce 
four -inch corona sparks. (2) once a 
Tesla coil is built, there is always a 
transportation and storage problem due 
to the long secondary coil. In this model, 
both the secondary and primary coils 
are demountable; the secondary is actu- 
ally a plug -in coil, while the primary 
leads are connected to the oscillator cir- 
cuit via color -coded banana plugs and 
jacks. So -take it apart in seconds to 
transport it to the place it is to be dem- 
onstrated, or to store it on an ordinary, 
shallow shelf. 

The first step in construction is pre- 
paring the secondary coil. 

A cardboard mailing tube 2 inches in 
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LI - PRIMARY WINDING. 39 TURNS I6 FORMVAR 
INSULATED COPPER WIRE, TAPPED IS 
TURNS FROM LOWER END. 

L2- 28 "00'36 DOUBLE COTTON COVERED 
COPPER WIRE, CLOSE WOUND, 
77 TURNS TO THE INCH. 

HEADS FIT SLOTS 
IN BASE BLOCK 
ON CHASSIS 

L2 

30" 

3/13" DOWEL 

DISCHARGE RING 
( 2 "DIA. LOOP ) 

PERFORATED BAKELITE 
(HEXAGON. 5.1/2" FROM 
CORNER TO OPP. CORNER) 

LI 

PL4 
ITO 
SO4) 

RUBBER BAND 

2 "O.D CARDBOARD INSULATING 
MAILING TUBE TAPE 

PLZ 
ITO SO2) 

PL 3 
(TO S03) 

PLI 
(TO SO I) 
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Underside view of wood chassis Is 

simple layout. Tape exposed or unused leads. 

B-vE 

BOTTOM VIEW OF CHASSIS 

SHOWN EXCEPT WHERE NOTED 

7 /S QUARTER 
ROUND MOULDING 

TO SOI I/4. PLYWOOD 

CI DETAIL 

TOP VIEW 

Left half of wiring guide shows underside of chassis. Right half is a top 
view with detail of SO4. Note that Cl has been moved down for clarity. 

outside diameter and 30 inches long is 
suitable as a secondary coil form. 
(Bakelite tubing was used in the model 
because of its greater rigidity, but card- 
board is just as good.) Prepare the mail- 
ing tube by giving it at least two coats of 
spar varnish, letting it dry 24 hours be- 
tween coats. Obtain a 2 lb. roll of #36 
double- cotton covered copper wire and, 
starting 1 inch from either end, start the 
secondary coil of close -wound turns. 
#36 d.c.c. wire gives you 77 turns per 
inch and you have 28 inches to wind all 
told making a total of 2156 turns (a little 
over 1100 feet or 1/5 of a mile of wire) . 

There's no need to count the turns; 
merely close -wind the full 28 inch 

stretch. Unless you use a lathe for the 
purpose, you had better count on sev- 
eral sittings to complete the winding. 
Keep a heavy rubber band handy to 
hold the final turns in place at the end 
of each sitting. 

When the winding is complete, apply 
several coats of shellac or varnish to 
hold the turns firmly seated on the coil 
form. Cut two plugs of 1/2 or 3/4 inch 
stock to fit in the ends of the coil form; 
drill each plug in its exact center, one 
hole to take a standard banana plug and 
the other for a top binding post. Pass 
the ends of the secondary winding 
through two fine holes at each extreme 
and solder the ends to the banana plug 
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Bottom of secondary has banana plug that Retaining block for secondary, SO4 at center. inserts into socket visible in photo at right. Slot and clamp at right adjust for tension. 

Schematic. Circuit is a simple oscillator, 
feedback occurs from plate to grid through LI. 

and binding post, respectively. The 
secondary coil is now finished. 

The primary coil can be started be- 
tween varnish coats on the secondary. 
Cut 6 pieces of 3/8 inch wood dowels, 
each piece 7 inches long. Using a broad 
saw blade or the edge of a file, cut 40 
shallow notches in each dowel along its 
length. Start the first notch 1 inch from 
one end, space the notches Ys inch 
apart so that 40 notches will occupy 5 
inches all told. 

Next, cut two hexagons of either 3 
ply, I/4 inch pine or fir, (51/2 inches from 
corner to opposite corner) or using or- 
dinary tin shears, cut the hexagons from 

[Continued on page 102] 
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The completed Tesla coil is easily stored or 
transported by unplugging the secondary coil. 

PARTS LIST 
CI -.0015 mfd 3,000 volt capacitor (Solar type XS) 
C2 -.0005 mfd 10,000 volts paper tubular capacitor 
C3 -.005 mfd 6,000 volt paper capacitor 
R -2,500 ohm 10 watt wirewound resistor 
V-811A tube with 4 -pin socket and plate cap TI- Filament transformer, primary 6.3 volts at 4 

amps, center tap not used (Stancor P-4019) 
T2 -Plate transformer, 117 volt primary, 750-0-750 

at 265 ma, center tap not used (Stancor PC -8304) 
SWI,SW2 -]PST toggle switches 
LI,L2 -See text 
PLI- 3,501 -3- Insulated banana plugs and sockets 

in three different colors 
PL4,SO4- Uninsulated banana plug and socket for 

secondary connection 
Misc. -AC line cord and plug, wood base of 3 

ply wood 1/4" thick 21 "x91/2", wood strips or 
molding for chassis apron, 5 "x5 "x3/4" wood block 
for secondary retainer, two small steel brackets 
for retainer clamping screw, forty -five inches of 
%" wood dowel, one mailing or Bakelite tube 30" 
long by 2" diameter, two hexagons of wood or 
perforated Bakelite for primary cage, one bind- 
ing post fox top of secondary coil. 
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Signal Generators 
what they are, 
what they do- 
By Norman Eisenberg 

THE old saying "Whatever goes up must come down," applied 
to electronic equipment translates something like "Whatever 

goes in must come out." In other words, equipment is designed 
to produce given results (output) for a given signal (input) . 

Sometimes the output isn't what it should be, and that situation 
usually involves the use of test instruments. But just as im- 
portant are special instruments that control the input to the 
equipment. These are usually called signal generators. 

What a signal generator does, basically, is to feed "pure and 
simple" signals (unmodulated) as well as "complex and impure" 
signals (modulated) , to a TV or radio set, or other electronic 
component. These test signals, in effect, tell the set to put -up- 

RF GENERATORS: The general purpose radio- frequency generator is the 
most common input device, feeding controlled signals to receivers, etc. 

PACO (model G -30) 

Precise (model 610) 

Shield (model TE -121) 

EICO (model 324) 

Superior (model TV50A) 
Heathkit (model SG-8) 
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EICO 
(model 377) 

Heathkit (AG-I0) 

Precise (model 635) 
Heathtit (model AA-I) 

AUDIO GENERATORS: This category includes units that cover entire range 
of audio frequencies, and those that generate sine- and square- waveforms. 

or- shut -up. Since test signals are deliberately predetermined 
and mathematically planned, you know exactly what (and how 
much) goes in, and you can better judge what comes out. 

The "general purpose" RF signal generator is perhaps the 
most common input device. It produces a radio- frequency signal 
that can be varied in amplitude and frequency. The generated 
signals range from the lowest RF likely to be used in radios, 
transmitters, etc., and extend to the megacycle region. Some 
stop below 100 mc; others hit 400 mc. 

The kind of signal produced by the RF signal generator may 
be varied to suit the requirements of the equipment tested. It 
can produce a pure carrier wave or an audio-modulated signal. 
The RF can be varied as needed and fed to the receiver. By 
reading the output results on a meter or oscilloscope, you can 
determine the receiver's ability to do its job. 

There are several good reasons why a regular broadcast signal 
is unsuited for the job of testing a receiver. For one thing, a 
broadcast signal of the needed frequency may not be available. 
Further, the noise level in a signal is hard to assess unless the 
signal has been generated with equipment of known capability. 
Finally, the modulation characteristics and strength of a broad- 
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PACO (model Z -80) 

Heathkit (model T-0) 

Superior (model 76) 

EICO (model 147) 

EMC (model 802) 

SIGNAL TRACERS: With one of these handy instruments you can probe 
around inside a circuit, checking the output at any stage along the way. 

cast signal are uncontrollable by the 
tester at the receiving end and conse- 
quently are not the most reliable guide 
to the important qualities of selectivity, 
sensitivity, and detection ability. 

In alignment work, the signal gener- 
ator is indispensable. Alignment of a 
superheterodyne receiver, for example, 
involves adjusting each of several tuned 
stages to provide a given band -pass for 
specific intermediate frequencies (IF) . 

If the IF itself is outside the normal 
broadcast band there is no way to get 
that frequency except with a signal. gen- 
erator. What's more, as alignment pro- 
gresses, the set becomes increasingly 
sensitive. This means that the test sig- 
nal must be reduced progressively in 
amplitude to avoid overloading suc- 
ceeding stages and the condition known 
as "false alignment." 

The main difference between "general 

purpose" signal generators is in the 
number of frequencies they provide. 
Signal generators in kit form can cost 
as little as $20. Knight -kit 83Y145 and 
Heathkit SG-8, both sell for under $20 
and furnish five pre -tuned signals gen- 
erally useful in aligning AM broadcast 
receivers. EICO also makes an RF sig- 
nal generator kit (No. 324) for $26.95 
that has six fundamental ranges up to 
145 mc. Lafayette distributes a 6 -range 
wired unit for $22.50. Prices for more 
advanced units with wider frequency 
ranges vary depending on the over -all 
coverage as well as the degree of pre- 
cision and stability. As in other types 
of electronic gear, such factors as shield- 
ing, accuracy of dials, convenience of 
use, quality of components, and so on 
are all reflected in the price -tag. 

The "middle- priced" ($34 -$60) type 
of signal generator is characterized by 
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HOW TO BUY A SIGNAL GENERATOR 

DO YOU NEED AN AUDIO OR RADIO 
Audio Frequency For 

Hi -fi amplifiers and 
preamplifiers 
Public address systems 
Audio section of radio and T 

FREQUENCY GENERATOR? 

V sets 

Radio Frequency For 
AM, FM, TV sets 
Ccmmunications receivers 
R/C equipment 

WHAT FREQUENCY RANGES REQUIRED? 
Audio RF 

20 -100 kc sine waves. Approx. 100 kc to over 100 me for 
Square waves (useful for AM. FM. communications sets -to 
frequency response measured 216 me for TV sets. 
with an oscilloscope). 

TYPES OF MODULATION ON RF GENERATORS 
Should have 400 cycle tone modulation for aligning AM sets. 
Should have provision for external modulation (useful for frequency response 
tests; must be applied in conjunction with an audio generator). 
Frequency modulation (sweep) is essential for FM and TV alignment. There 
are special TV -FM sweep generator units. 

ACCURACY 
Calibrating crystals correct dial error. 
Marker crystals are needed for FM, TV alignment. 
Low backlash on dial drive lessens calibration error. 

PRICE 
Higher cost units usually have higher accuracy and broader frequency 
coverage; for service shop or lab work. 
Low -cost equipment useful to hobbyists, students, and kit -builders. 

several frequency bands, with modula- 
tion provisions, pre-tuned coils, and a 
controllable output on the order of 
100,000 microvolts. 

Somewhat different from the RF sig- 
nal generator is the audio generator, 
which produces a fairly pure signal and 
feeds it to the unit being tested. Any 
distortion introduced by the tested 
equipment will then show up on a 
VTVM. The VTVM can be helpful in 
estimating the gain from stage to stage; 
it also can indicate an amplifier's sensi- 
tivity, its uniformity of gain, and its 
linearity of frequency response. A 
scope would also reveal spurious oscil- 
lations and other malfunction symp- 
toms. 

A special type of audio generator is 
the square -wave generator. A "square - 
wave" contains a fundamental fre- 
quency together with a number of odd - 
order harmonics. The presence of these 
harmonics changes the sine -wave shape, 
"filling it out" so that it has very steep 

October, 1959 

(vertical) sudes and a squared -off top 
and bottom. To pass a square -wave test, 
an amplifier must have a response that is 
20 times below and above the fundamen- 
tal frequency. Thus, if a square wave 
whose fundamental frequency was 1,000 
cycles is fed to an amplifier, and the 
amplifier is passing that square -wave, 
then it is known at once that the ampli- 
fier has a response from 50 to 20,000 
cycles. 

While the square -wave generator has 
undeniable value in providing a quick 
picture of an amplifier's response, it 
does not provide the means for specific 
analysis. It should never be purchased 
without an accompanying sine -wave 
generator, which is slower, but more 
thorough. Indeed, most manufacturers 
incorporate both generators in a single 
unit. In kit form they sell for about 
$60; somewhat higher for wired models. 

An instrument that isn't quite an "in- 
dicating" or an "input" device, but use - 

[Continued on page 93] 
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E l assembles 

A Citizen's Radio Kit 
For car, boat or home use, here is the inexpensive 

Heath CB -1 kit. Assembly is fast; results are good. 

C I T I Z E N ' S S A N D 

W 
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C 

POWER 

UNIT 

OUTPUT 

Identifying decals, sup- 
plied with kit, are 
afixed in spaces to 
right of speaker grill. 

The kit includes a nut 
starter at lower right. 
Package at left con- 
tains most small parts. 
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THE Heath Company's CB -1 is among the first of the Citizen's 
Band radios to appear on the market in kit form. Designed 

for use on the exam -free Class D band, it provides moderate range 
communication for home, mobile or marine use. 

The transmitter, according to FCC regulation, is under five 
watts input power and its frequency crystal- controlled. The re- 
ceiver is tunable over the 23 channels assigned to this band. Good 
receiver sensitivity is achieved through use of a superregenera- 
tive circuit. 

Construction of the kit demands care on the part of the builder. 
The routing of wires, especially to the various coils, must follow 
the instruction manual closely. Otherwise, small losses will ac- 
cumulate and reduce the rig's efficiency. 

Take care, too, while soldering wires to terminal lugs. Several 
lugs support up to three and four wires which are crimped on, 
then soldered. It has been the author's experience to discover that 
one lead, in what appears to be a perfect solder joint, is actually 
loose. An effective remedy is to shine a bright light on the joint 
and jiggle each wire to discover if solder has flowed down prop- 
erly. Check this if your completed model is wired correctly but 
operates intermittently. 

Thick wire leads on large resistors tend to be brittle. They can 
break off if bent at sharp right angles to the body of the resistor. 
Allow an eighth -inch before bending. This applies to other parts 
with heavy leads made of solid wire. 

Following thirteen hours of construction time, the set was 
tuned up. A dummy load consisting of pilot lamp and plug is in- 
serted into the antenna jack and viewed for maximum brilliance 
on the bulb while adjustments are made. A radiating antenna 

Underside of chassis prior to wiring. Part Topside view o1 chassis with the front panel 
numbers are pencilled in for easy location. attached. Power transformer is at upper edge. 
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Underchassis view of completed model. Wiring 
must follow physical layout detailed in manual. 

must not be connected until the station 
license is secured. The necessary forms 
are included with the kit. 

Antennas must be purchased sepa- 
rately and are available for mobile or 
fixed -station use. The dummy load 
serves only to indicate if the transmitter 
is operating properly. When the antenna 
is used in its place, the tuning will 
change. The use of some type of exter- 
nal indicator for antenna tune -up is 
strongly advised. A simple power indi- 
cator is described in the June, 1959 issue 
of EI for use by authorized persons. 

The unit was tested in an extremely 

64 

117 volt AC cord is plugged in at right. 
Other cord is wired for 6 or 12VDC, but 
must be used with vibrator power supply. 

Above, power of the transmitter is measured. 
Milliammeter clips to jack at rear of unit. 

Left, dummy load in lower right of photo 
is observed for glow as oscillator coil is tuned. 

difficult area covering a radius of one 
mile. Though signals were obstructed 
most of the time, communication was 
solid at a half -mile, becoming spotty at 
one mile. The range of one to ten miles 
claimed by Heath should easily be pos- 
sible under reasonably clear -path con- 
ditions. 

At $42.95, EI rates the Heathkit CB -1 
a Good Buy. 

Watch for a report on Citizen's Band 
antennas to appear in the next issue of 
EI. It explains how to choose one of 
the basic types; 1/4 -wave, base loaded, 
beam, or ground plane. 

Electronics Illustrated 
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Try These 

Save Those Drops Of Solder 
Ever shake a soldering iron and have excess solder splatter on the floor? Save the 
drops for soldering wires where there's no power. Wrap around, melt with a match. 

Coil Forms 
Save spools used for 35mm film. They Several shaft couplings may be cut from 
serve as excellent low -loss coil forms. the plastic barrel of a ballpoint pen. 

Plastic Couplers 
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Along the unit's front panel are clock timer 
and AC switches. Below, author flips switch to 
power the desired piece of hi -fi equipment. 

Timer for Your 
Hi -Fi System 

By Donald Schroeder 

Record programs while away from home! This unit 
also provides central AC outlets for all equipment. 

IF YOUR high fidelity system includes more than an amplifier 
and turntable you probably have a maze of cables and scat- 

tered power switches. While most amplifiers on the market today 
come equipped with an auxiliary power outlet on the back panel, 
this is not adequate for an assortment of tuners, turntable and 
tape recorder. The unit described here greatly relieves the power 
problem. It requires only one plug at the wall outlet. It combines 
all power control on one convenient panel. 

The main advantage of this system is that it offers clock control 
for recording "off- the -air" when you are not at home to catch 
that favorite radio program, as well as the alarm clock possibility 
from your choice of program source. 

The unit can easily be assembled for less than ten dollars. None 
of the parts is critical and the layout could be changed to suit 
the individual builder. Some of the layout was dictated by com- 
ponent size, the clock causing some problems on the back panel. 

There are many good clock timers on the market but care 
should be exercised in buying one that offers a selection in the 
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Interior view shows careful layout. Rear of 
switches is at upper left, clock is at upper 
right, receptacles on panel at lower left. 

Six AC receptacles at the rear are positioned 
to match their switches on the front panel. 
Heavy power cord is used to supply AC power. 

turn-off time. (See unit in Parts List) . 

Since most of these clocks are de- 
signed for timing dinner on a stove, it 
is the turn -off time that is set and the 
turn-on time is subtracted from this, de- 
pending upon how long the program 
"cooks." The switches shown are single 
pole double throw toggles to allow di- 
rect switching to the line or through the 
clock. 

All holes can be drilled and reamed 
except those for the clock face and the 
outlets. The large hole for the clock was 
drilled with many small holes around 
the circumference, the insert broken 
out, and a smooth edge filed. The rec- 
tangular holes at the back were cut 
with a socket punch and filed until the 
receptacles fit. A simpler alternative 
here would be use of the type receptacle 
sold in dime stores that mounts on the 
surface. 

Wire leads should be left long enough 
to permit opening the box if necessary. 
They can easily be looped out of the 
way for closing. While care should al- 
ways be taken with line wiring, there is 
little danger of shorting because one 
side of the line runs directly to the re- 
ceptacles and all other wiring is done 
with the same side of the line. If connec- 
tions are too close to the metal box, 

October, 1959 

strips of black plastic insulating tape 
can be run in the box in the possible 
short areas. 

The whole unit can be dressed up con- 
siderably with white decals. Both the 
Audio and the Numeral sets were used. 

[Continued on page 109] 

PARTS LIST 

6 Single pole double throw toggle switches 
6 Chassis mount AC receptacles 
I Clock timer, GE Telechron (Burstein Applebee 

37A418) 
I Aluminum case 61/4"x31 /2 "x2' /s" (LMB #I38) 

Wire the parts according to this diagram. 

AC 
RECEPTACLES 
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Complete project 
plugs together. Two 
rear units are ampli- 
fier at left, and power 
supply. In front is pre - 
amp, left, and AM 
tuner on the right. 

the E/ 
Build -it Course -2 

( Ri 

The second plug -in unit described in this theory 
and practice series is a basic audio amplifier. 

COMBINING theory with practice, this series continues with a 
basic audio amplifier. Plug it into the power supply described 

last month and you'll have a general purpose unit useful for a 
variety of applications. It will amplify signals from a tuner or pre-. 
amplifier, both to be discussed in future articles. 

The design of the amplifier is conventional. It utilizes a voltage 

The audio amplifier is unplugged from two of the other units (power supply 
not shown). To the right are Cinch -Jones plugs, used in all of the projects. 

www.americanradiohistory.com

www.americanradiohistory.com


SHOWN REMOVED, 
CONNECT ACROSS 
V2 PINS 6 & 9 

SO2 TO PREAMP I \_ PLI TO POWER SUPPLY 

TO SPEAKER 

Wiring guide for building amplifier. Note 
C3 at top, shown removed from chassis. 
Use lockwashers under ground lugs. 

Underside view of completed amplifier. 
Plug at bottom is PLI, connects to power 
supply to pick up operating voltages. 

October, 1959 '1 
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amplifier, phase inverter and push -pull 
output stage to drive a speaker. The 
quality of sound is surprisingly good 
considering its simple, low -cost compo- 
nents. No attempt was made to attain 
rigid hi -fi standards. A "utility" ampli- 
fier of this type, however, is capable of 
pleasing reproduction of voice or music. 

Prime purpose of the amplifier is to 
receive about one volt of signal at its 
input and produce large amounts of cur- 
rent for operation of the speaker. Out- 
put power is in the vicinity of six watts. 

Several aspects of the design reduce 
distortion which interferes with the 
amplifier's ability to faithfully repro- 
duce signals fed into it. A foremost con- 
sideration here is class of amplifier serv- 
ice. From the four major categories, A, 
AB, B and C, class A is selected. The 
others increasingly sacrifice fidelity for 
efficiency. In relatively low power de- 
vices we are not too concerned with in- 
efficiency since the cost of power is not 
a factor and fidelity is important. 

In class A operation, current in the 
tube's plate circuit flows during all volt- 

age variations on the control grid. This 
has been graphically explained in El's 
recent series titled "ABC's of Elec- 
tronics." Ideally, the only change in 

[Continued on page 106] 

PARTS LIST 

(Part numbers continue from last month's power 
supply project) 
R2,R6,R10,R11 -470,000 ohm (all resistors V2 watt 

unless otherwise noted) 
R3-470 ohm resistor 
R4- 100,000 ohm resistor 
R5- 330,000 ohm resistor 
R7 -390 ohm resistor 
R8,R9- 10,000 ohm I watt resistor 5 percent 

tolerance 
R12 -250 ohm 10 watt resistor 
RI3-4,700 ohm resistor 
C2-4 mfd electrolytic capacitor 450 volts 
C3,C5,C6 -.0I mfd paper capacitor 400 volts 
C4-500 mmfd disc ceramic capacitor 400 volts 
C7 -20 mfd electrolytic capacitor 50 volts 
V2-608 tube 
V3,V4-6A95 tube 
T2 -Audio output transformer 10,000 ohm center - 

tapped to 3.2 ohm voice coil (Triad S -15X or 
equiv.) 

PLI-8-pin chassis mount plug (Cinch -Jones 
P308AB) 

502-8 -pin chassis mount socket (Cinch -Jones 
S308AB) 

Chassis - 4 "x6 "xl1/Z" aluminum (Premier ACH -436) 
Misc. -3 -lug terminal strip (I lug grounded), 4-lug 

terminal strip, 9 -pin tube socket with four 
ground lugs and center post, two 7 -pin tube 
sockets with center post, 2 -lug speaker ter- 
minal strip, rubber grommets 

Hole for socket or plug is made by drilling a 
series of holes on pencilled outline of part. 

Pin numbers on S02 and PLI, bottom of sche- 
matic, correspond to number ng on parts. 

A 3.2 ohm speaker connects to output of the 
amplifier appearing at rear terminal strip. 
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Wide -angle lens captures a street of the "Old West' as cast and production 
crew get set to shoot a scene. At far right is well- equipped sound truck. 

on location with "Cheyenne" 

How Audio Rides with 
Your TV Western Hero 

THOSE TV westerns take a heap o' recording and a heap o' 
audio knowhow. While the big heroes, such as "Cheyenne's" 

Clint Walker, tangle with badmen up and down mountains, get 
into occasional fist fights, gun fights, etc., some 20 -odd technicians 
are doing the same thing off camera. Rough country and loud gun- 
shots don't necessarily mix with sensitive mikes and delicate 
electronic gear -not to mention trying to keep a man on horse- 
back within range of the microphone. 

Electronics Illustrated recently went oùt on location with star 
Clint Walker of the popular western, "Cheyenne." The episode, 
to be seen on ABC television this Fall, is called "Reprieve." 
Walker masquerades as an outlaw, joins a rough -tough gang at 
their mountain hideout and makes a bold attempt to discourage 
a young fellow from following in his bad -dad's footsteps. 

Sound simple? In order to film this show Warner Brothers 

72 Electronics Illustrated 
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Photos by 
John R. Hamilton -GLOBE 

Ready to roll, hero has gun drawn and scowl on his face. Note 
mike cable coming out of left pants leg of other gunslinger. 

Star Clint Walker adjusts lavaliere mike to be . comes out here. RCA dynamic mikes are 
tucked under shirt. Voice goes in here and. .. adjusted so as not to distort loud gunshots. 

October, 1959 
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Top left: Mike is set against sky. Preamps at 
base of boom help offset noise pickup in lines. 

Lower left: Inside truck, 1000' of magnetic 
recording film is run through recording case. 

had to call on one of eight four- wheel- 
drive sound trucks. These trucks, built 
from surplus weapons carriers, contain 
all the instruments necessary to record 
as much as 6,000 feet of film (magnetic 
recording film, not tape) each day.,And 
the cast and crew work six days a week. 

Aside from a mile of cable, power 
generators, microphones, preamps and 
mixers, there is the 171/2 mm magnetic 
film sound recorder, a device worth 
some $8,000 all by itself. It records at 45' 
per minute, half the camera speed. Yet 
this is fully satisfactory from an audio 

74 

Top right: Out of the sun, engineer monitors 
sound with mixer case, VU meter before him. 

After hard day's ride, hero tosses gun to aide. 
Crewmen, meanwhile, stow gear, coil cables. 

standpoint, and it saves magnetic film. 
The two major portable units in the 

sound truck are the mixer case and the 
recording case. Together they contain 
all the basic operational components of 
the sound system, except the batteries, 
tnicrophones and microphone amplifiers. 
The mixer case has three "mic" inputs, 
a monitor amplifier, an auxiliary moni- 
tor output, a telephone subset, VU 
metering circuits, and an "A" and "B" 
voltmeter. The recorder case is fitted 
with equalizers, bias oscillator, monitor- 
ing circuits, "B" dynamotor, filters. 1- 

Electronics Illustrated 
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Hi -Fi Clinic 
Send in your questions on hi -fi, the clinic 

answers each one by mail. If of general 

interest, they will appear in this column. 

Remote Speaker Controls 
My phonograph uses a pair of ele- 

trostatic speakers and two cone woofers. 
To this I've added a remote loudspeaker 
and equipped it and the main woofers 
.with level controls as shown in the dia- 
gram. 

I wanted to keep the hi -fi set in the 
living room at low volume while listen- 
ing to the remote speaker but find that 
the main system simply becomes thin 
and lacking in bass when I turn down 
its control. Even with both level con- 
trols turned all the way up, I still get 
some loss of bass from the main system. 
Why does this happen? 

Howard S. Caton, Jr., Dixon, RI. 

Because of the location of the 
tweeters ahead of the amplifier's output 
connections, their level will not be 
affected by controls inserted between 
the amplifier's output and the cone 
speakers. Thus, controlling the cone 
speakers will reduce their volume but 
leave the tweeters operating at full 
volume resulting in loss of bass. The 
slight loss of bass when the controls are 
full up results from insertion loss, due 
to the control's minimum resistance. 

One answer is the use of an extremely 
efficient speaker system at the remote 
location and to equip this speaker only 
with a level control, eliminating the 

control from the main speakers. Then, 
with the remote speaker control set full 
up, its volume would be considerably 
higher than that of the main system. 
By turning down the remote speaker's 
control, you could equalize their vol- 
umes or shut off the remote speaker. 

If you wish to shut off the main 
speakers these would have to be 
equipped with a switch to disconnect 
them and their tweeters simultaneously. 

Non -Changing Changer 
My Garrard RC -88/4 normally works 

fine, but occasionally slows down and 
stops during the change cycle. Also, 
when I put a full stack of 45 rpm records 
onto the special spindle, it often fails to 
drop the next record properly. Any 
suggestions? 

Harold Hayden, Agana, Guam 

Slowing or stalling during the change 
cycle may usually be corrected by 
cleaning the rubber idler tire and pulley 
and drum surfaces it contacts with gas- 
oline. Check, too, for binding in lever 
arms and cams under the motor board. 

Failure of 45 rpm discs to drop may 
be caused by a bent sheet metal arrest- 
ing fin. It should lie horizontally, and 
the distance between it and the drop 
shelf beneath it should be very slightly 
less than the thickest part of a 45 rpm 
disc (the label area) . If either fin ap- 
pears displaced, gently bend it into posi- 
tion. (See diagram.) 
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1. Making the paper mix for the speaker cones. This mix con- 
sists of water, wool fiber and pulp in carefully controlled 
proportions and is beaten to desired consistency in special mill. 
2. The wire -screen form on which the mix for the cone will be 
deposited is inserted onto a frame below the cylinders in a tank. 

6. The wet cones, still on the wire- screen forms, are placed in 
a thermostatically controlled drier for a slow curing process. 

How a Loudspeaker is Made 
From making the paper to placing in an enclosure. 
El takes you on a tour of a hi -fi speaker plant. 

BOZAK is a high fidelity loudspeaker that stands for uncom- 
promised high standards; it is also the name of the engineer 

who designed and produces it and is so attentive to every detail 
in its manufacture that his little plant in small -town Norwalk, 
Connecticut makes more of the parts that go into a loudspeaker 
than most other producers. With this thought in mind, El's cam- 
era visited the Bozak plant to record for its readers the steps in 
the making of a quality speaker. We were shown how the wool 
and pulp composition which constitutes the cone is made and 
poured into the mold -the exact composition and varying thick- 
ness of the cone is specially designed to prevent breakup and 
resonances within the audible range and give best music repro- 
duction. The speaker we followed along the production line was 
the 12" woofer which was later combined with twin 3" cone 
tweeters to make a full range system. 
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3. The mix is poured into 
unequally spaced cylin- 
ders onto cone form. 

4. Cylinders are raised 
and cone on its form is 
removed from the tank. 

5. Wet cone is inspected 
on light table for pin 
holes or other defects. 

7. Dried cone is peeled 
off form. Paper at apex 
is thicker than at rim. 

10. The finished cone is 
cemented to a corrugated 
rim of special cloth -like 
material for greater corn- 

s pliance at low frequencies. 

All photos by Simon Nathan 

October, 1959 

8. Cone is shaped and 
flattened for greater 
strength in this press. 

9. Die cutting press then 
cuts the cone to correct 
size; forms center hole. 
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11. The copper ribbon of 
the voice coil is wound 
on small aluminum form. 

12. The coil is cemented 
to the apex of the cone. 
Knurled knob is removed. 

13. Various parts of speak- 
er magnet are assembled 
prior to magnetization. 

14. Magnet assembly is 15. Speaker cone and coil 16. Each speaker is tested 
placed between poles of are positioned in frame with signal generator for 
electromagnet and charged. which now holds magnet. its audio reproduction. 

17. After tweeters are 
added to the large woofer, 
the entire assembly is 
ready to go into a finished 
enclosure designed for it. 
Note the crossover net- 
work on cabinet bottom. 
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Phono jacks carry 
signals in and out 
of the converter. 
Supply voltages 
connect at right. 

" 
- - 

A Six Meter Rig 
For Your Car 2 

Top view of easily 
assembled printed 
board reveals 
most components. 
Crystal is at upper 
right on the board. 

By Don A. Smith, W3UZN 

A companion to the transmitter described last 

month, this converter works through auto radio. 

THE heart of the 6 meter converter is a printed circuit kit, 
which comes complete with printed board, all resistors, capaci- 

tors and pre -wound coils. Thus, it eliminates alignment, coil wind- 
ing and the problem of critical wiring. The two necessary jacks 
are also furnished. The unit is built on an LMB box to match the 
transmitter described last month. You can construct the con- 
verter for under $20.00 if everything is purchased new. 

A 6AK5 is used as a broad -band RF amplifier and one half of 
a 6J6 for the mixer and one half as a crystal controlled oscillator. 
If you are going to use the converter with an auto receiver, order 
a 49.4 me crystal with the kit so that the output of the converter 

INTERNATIIO. NAAL CRYSTAL 
sm 
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TO 
RECEIVER 

TO 
ANTENNA 

A B 

GND (FILAMENT) (PLATES) 

0 

Follow this simple wiring guide for interconnections. Avoid excess heat on board while soldering. 

will be in the broadcast band. The au- 
thor wanted a converter which was free 
from "bugs" so the beginning amateur 
could duplicate his results without any 
problem. The printed circuit board is 
one of the major factors in eliminating 
these "bugs." Wire lengths and place- 
ment at these frequencies can be a 
major problem. 

The cutout in the chassis should be 
made first. Simply drill a series of small 
holes around a pencil outline. Make the 
cutout about 1/4" smaller than the 
printed circuit board. Notice that the 
board has a band of metal foil around 
its outside edge. This is ground, so when 
you mount the board contact is made 
with the metal chassis. 

After you have drilled the small holes, 
the center will come out of the chassis. 
Take a flat file, and smooth the edges. 

81) 

The printed circuit board is set in the 
cutout and centered. Mark the location 
of the four mounting holes and drill 
them. 

Mark and drill the holes for the two 
jacks and the terminal strip. Mount 
these parts. It is a good idea to use a 
rubber grommet in the hole where the 
wires run from the printed circuit board 
to the terminal strip. Now mount the 
parts on the printed circuit board and 
solder them. 

When the wiring of the printed circuit 
[Continued on page 101] 

PARTS LIST 

Printed board -FCV -I 6 meter converter kit, availa- 
ble from International Crystal Mfg. Co., 18 

North Lee, Oklahoma City, Oklahoma. 
Chassis -LMB aluminum case #138, 61/4x3' /2x2' /s" 
Barrier strip-Cinch-Jones barrier strip, two - 

terminal. 

Electronics Illustrated 
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Underside of chassis and printed board. Note how foil on edges of board contacts 
the edges of cutout in metal chassis. This establishes a common ground connection. 

Schematic of printed board is shown within 
dotted lines and indicates parts in the kit. 

October, 1959 

Top view of converter. Protective aluminum 
cage can be built or ordered with the kit. 
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The Electronic Brain 
Send in any questions on electronics. All queries 

will be answered either in this column or by mail. 

Ohmmeter Circuit 
Will you provide me with a circuit 

that will enable me to build an ohm- 
meter using a 0 -50 microampere meter 
movement? A maximum resistance 
reading of 1 megohm would be satis- 
factory. 

Edwin Cole, Wethersfield, Conn. 
ZERO ADJUST 

A 0 -50 microampere meter can be 
made up into an excellent ohmmeter by 
connecting it in the simple circuit 
shown. 

We are providing you with a general 
circuit so that you can establish any 
range you wish. The applicable equation 
is: 

R.= eRm - R. 
E 

where R. is the resistance to be meas- 
ured, e is the battery voltage, R. is the 
resistance added in series with the 
meter to make it a high -resistance volt- 
meter, and R. is a zero adjust poten- 
tiometer. E is the meter reading with 
R. connected. 

Suppose you wanted to use a 3 volt 
battery (2 dry cells in series) . Since the 
0 -50 microampere movement is a 20,000 
ohm- per -volt type, you would need 
60,000 ohms in series with the meter so 
that it would read full scale when the 
test prods were shorted. Using a 50,000 
ohm resistor in series with a 25,000 ohm 
potentiometer would then enable you to 
adjust for zero if the battery is a bit off 
rating. The ohmmeter could then be 
calibrated for various unknown resist- 
ances by using the equation or by sub- 
stituting known values for R.. 

Ham Antenna 
Can you provide me with construc- 

tional details for a 15 -meter amateur 
transmitting antenna? 

Ed Crow, Pittsburgh, Pa. 

-IIFT-D-1 f I-- IIFT -H 
CENTER 

CONDUCTOR 

SHIELD 

72 OHM 
TRANSMITTER 

OUTPUT 

:1111 

INSULATOR 

72 OHM 
COAXIAL CABLE 
(ANY LENGTH) 

There are many different types of an- 
tennas and feeder systems suitable for 
use on the 15 -meter amateur band. For 
the beginner -and we assume that you 
are just beginning since your letter men- 
tions that you are building a 25 watt 
transmitter -few antennas are as sim- 
ple, yet as satisfactory in performance, 
as the untuned, coaxially fed, half -wave 
dipole. This system is shown in the dia- 
gram. 

A horizontal dipole has its greatest di- 
rectivity broadside to the wire. Thus, if 
you are more interested in east and west 
communication, run your antenna north 
and south; similarly, good directivity to 
the north and south is obtained by ori- 
enting the half -wave dipole on an east - 
west line. This is not to say that you 
will not be able to work other directions 
beside the preferred ones; it merely 
means that your antenna will have the 
greatest gain in the directions indicated. 

The dimensions given in the diagram 
have been selected for the center of the 
15 -meter band. An untuned antenna 
such as this should be coupled to the 
"cold" end of the output tank coil via a 
two -turn loop of stiff wire. 
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Volume Controls, RF Insulation 
(1) We have had considerable trouble 

with replacement volume controls re- 
cently. Even those of good manufacture 
tend to become noisy after short periods. 
Can something of a preventive nature 
be done about this? 

(2) On page 85 of the April issue of 
EI, a suggestion for using discarded 
ballpoint pen cases as bushings ap- 
peared. Can a portion of such a case be 
used in building home -made neutraliz- 
ing capacitors for a transmitter? 
James Fleetwood, Rockwell City, Iowa 

(1) The carbon composition used in 
potentiometers tends to powder with 
age, especially if dust is present to act 
as an abrasive when the resistor is put 
into service. An excellent precaution 
that many servicemen use before in- 
stalling doubtful units is to clean and 
lubricate the control with special com- 
bination solvent -oils such as General 
Cement Type 65 -16 "Control Kleener" 

(2) This would be a risky procedure 
at best. Not many ballpoint pens are 
fabricated of RE' insulating materials 
such as the polyethelenes and polysty- 
renes. In any case, it would be highly 
advisable to give a sample of the plastic 
an R.F breakdown test by connecting a 
short section of it directly across the 
tuning capacitor or tank coil of a me- 
dium power transmitter (100 watts or 
so) . Using clip leads, you might keep 
shortening the length of the plastic test 
strip until leakage becomes evident in 
the form of arcing or bubbling of the 
plastic. This will give you a reliable esti- 
mate of the RF resistance and break- 
down characteristics of the material. 

Interference From TV Set 
My television receiver produces a 

whistling noise in all the radios in my 
house making it difficult to record radio 
programs on tape when the TV set is on. 
Can you help me cure this? 

Michael Lacanski, Peoria, Ill. 

The whistling noise you hear is due to 
the horizontal sweep oscillator in your 
television receiver. When a TV set is 
poorly shielded, the 15,750 cps oscilla- 
tion radiates through the air for short 
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distances and is picked up by your re- 
ceiver. Very often, too, some of the 
15,750 cps signal reaches your radio 
through the AC lines that are common 
to both the radio and the TV set. As you 
mention in your letter, however, you 
can hear this whistle on your car radio 
and a portable radio that have no con- 
nection with the lines. Thus, your 
trouble is obviously due to radiation. 

There is only one way to cure this 
difficulty properly. You will have to 
shield your television receiver thor- 
oughly by building up a copper or 
aluminum screening case all around it. 
This means that the bottom and top of 
the receiver must be enclosed in the 
screening material as well as all four 
sides. When the enclosure is complete, 
run as short a lead as possible from the 
screen to a GOOD ground such as a cold 
water pipe or a six foot length of 1 inch 
pipe driven into the ground. 

Adding Headphones 
I should like a circuit that would per- 

mit me to connect my headphones to my 
all -wave receiver. The speaker should 
not operate when the headphones are 
working. 

W. J. Windham, Chicago, Illinois 

CLOSED CIRCUIT 
JACK FOR PHONES 

AUDIO 
OUTPUT 

OUTPUT 
TRANSFORMER 

SPEAKER 

1 
PRI 

B+ 
_ 1 _ 

The modifications consist of opening 
one lead going from the voice coil of the 
speaker to the secondary of the output 
transformer. If one lead in your receiver 
is grounded, break the ungrounded one 
and add the phone jack and a 10 ohm, 2 
watt carbon resistor. The phone jack 
may be mounted on the panel. 

When the phones are plugged in, the 
speaker circuit opens automatically. At 
the same time, the secondary of the out- 
put transformer is made to work into 
the 10 ohm resistor. $ 
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Fig. 1. Note the ZERO ADJ. knob 
on this YTYM. This is used to 
equalize the current flow through 
both tubes of the bridge circuit so 
that the meter reads zero when 
there is no input voltage across the 
probe and alligator ground clip. 

PLATE 

INPUT 
VOLTAGE 

p 

Ii, 

.2V 

± RANGE 
SWITCH --- F R. 

IN FIG 2. 

_I DC PROBE 

f1,1MEG 

C, 
R 2e' 9.6 M E G 

< 
I ,I 

R3e12MEG 

.2v 
ZERO 

VIA 

I 

200)JA 

METER 

IOOK 

R3 
ADJUST 

8 

i 

V 1 

t 'I 

P4 960F I 6 , j ! 60V c+ 

b / 
RS /t921E QO 

0 : 30I CATHODE 

RI 

X/l ' ' 
i,000n I© 

R2eIOOK 
R6 l 361E 

l 
1200V 

< 
R7..i12K 

Fig. 2. The basic bridge circuit of a VTVM. Fig. 3. The voltage divider network in 
Note the individual current flow through the input section of the VTVM allows the 
each section of the dual triode used here. meter to select six voltage ranges. 
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Milt Kiver on 

How to Use Meters -3 
How the vacuum tube voltmeter (VTVM) works, how 

to use it and why it is more accurate than VOM's. 

THE vacuum -tube voltmeter or VTVM employs a vacuum tube 
amplifier internally to provide the instrument with a very high 

input impedance and a sensitivity that exceeds that of a VOM. 
The basic circuit which is employed most widely in vacuum - 

tube voltmeters is the balanced bridge shown in Fig. 2. Here, two 
triodes are utilized, with the input voltage applied to the grid of 
one tube, V1A, while the grid of the second triode, V1B, is perma- 
nently connected to ground. 

Let us assume that the grid of VIA is also grounded, this rep- 
resenting a condition of zero input voltage. The current for VIA 
will flow from cathode to plate of this tube, through R3 until the 
center arm is reached and then to B+ of the power supply. In 
the power supply, the current flows to ground and then up 

Fig. 4. This VTVM has a zero center scale for 
convenience. The DC probe in front has 
high resistance, reduces losses in leads. 
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R 
NV^:1\./ 
IO MEG 

sp 

I 

R' 
1\0A- , 
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5. The resistor network for ohmmeter sec- 
tion is identified by multiplier. Meter read- 
ing times multiplier gives resistance in ohms. 
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Interior view of YTYM with range selector switch out. Note how precision resistors are mounted. 

through Rl to the cathode of V1A. The 
flow of this current, Il, through Rl 
causes point A to become positive with 
respect to ground. 

V1B develops its own current, 12 in 
Fig. 2, and this current flows from the 
cathode of this tube to plate, then 
through R3 to the center arm, and from 
here to B+ of the power supply. I2 
travels through the power supply to 
ground and then up through R2 to the 
cathode of V1B. As before, the flow of 
current through R2 causes point B to 
become positive with respect to ground. 

Now, both points A and B are positive 
and if VIA and V1B were identical, both 
points would possess exactly similar 
positive potentials. In this case, meter 
M would have the same positive pres- 
sure applied to both its terminals and 
consequently it would read zero. 

However, such ideal conditions are 
never quite realized and one point will 
be slightly more positive than the other. 
This will cause the meter needle to de- 

flect. To "zero the meter" and thus bring 
both branches of the circuit into bal- 
ance, variable resistor R3 is adjusted. 
Through this variation, the currents 
through V1A and V1B can be manipu- 
lated until points A and B possess the 
same positive potentials. At this point 
the meter needle will be at zero. 

R3 is the knob on the front panel of a 
VTVM which is labeled "Zero Adjust." 
See Fig. 1. 

To employ the bridge circuit to meas- 
ure voltages, assume that a small posi- 
tive voltage is applied to the grid of 
V1A. This will increase the current 
flowing in this tube and cause point A 
to become more positive. This will force 
the needle of meter M to deflect up 
scale, away from the zero mark. For a 
greater positive voltage, a greater meter 
deflection will be obtained; for a smaller 
positive voltage, the deflection will be 
less. Thus, the meter scale can be cali- 
brated directly in volts. 

If a negative voltage is applied to the 
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grid of V1A, point A will become less 
positive and the meter needle will de- 
flect in the opposite direction, or to the 
left. Since in most instruments the zero 
position is already as far to the left as 
the pointer normally goes, applying a 
negative voltage to the VTVM would 
drive the needle off scale. To have the 
needle move up scale for negative volt- 
ages, either the leads can be reversed or 
a switch can be incorporated which does 
this internally. 

Thus, most VTVM's, like the one in 
Fig. 1, have a +DC VOLTS position of 
the FUNCTION switch and a -DC 
VOLTS position. 

The zero adjustment should be 
checked whenever the range is changed. 
A number of VTVM's (like the °one in 
Fig. 4) contain provision for positioning 
the needle at the center of the scale 
when no voltage is being applied to the 
instrument. Internally, this is accom- 
plished by unbalancing the bridge until 
point A (Fig. 2) is made sufficiently 
positive to deflect the needle to the cen- 

ter of the scale. If negative voltages are 
now applied to the unit, the needle will 
swing to the left of center by an amount 
proportional to the voltage. Positive 
voltages will swing the meter needle to 
the right of center. 

To measure a variety or range of volt- 
ages with a VTVM, a voltage divider 
circuit is placed across the input to the 
meter, as shown in Fig. 3. The probe it- 
self, which makes contact with the 
voltage to be measured, contains a re- 
sistance of 1.33 megohms. This is then 
followed by resistors R2 -R7 and if all 
the resistance values are added up, a 
total of 13.33 megohms is obtained. This 
input resistance remains unchanged no 
matter what the voltage to be measured. 

Notice in Fig. 3 that as the voltage to 
be measured rises, the grid of VIA (of 
Fig. 2) is moved lower and lower on the 
voltage divider chain. Thus, we insert 
more and more resistance between the 
voltage and VIA and this prevents too 
much voltage being applied to the grid. 

[Continued on page 93] 
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Fig. 6. Paralleling 1 megohm with low resistance meter makes reading inaccurate, see text. 
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E l kit report 

Gray Turntable HSK -33 
Stereo demands no vertical movement. That's why 

this platter is belt- driven from hysteresis motor. 

THIS 331 rpm hi -fi turntable kit can be bought from Gray 
Manufacturing Co., 16 Arbor St., Hartford 1, Conn., for $49.50. 

Price does not include pre -cut base kit ($14.95) . Platter is driven 
by stretch -limited belt to reduce rumble, but the adjustment of 
this belt on motor shaft is a bit tricky. Assembly time: about 
one -half hour, after checking instructions, parts and getting or- 
ganized. 

1. Parts are few and easy to identify. First 2. Gather all necessary tools. You'll need 
step is to read instruction booklet carefully. a Phillips screw driver to mount motor plate. 

3. Capacitor and terminal strip are set with 4. Motor is mounted temporarily with screws 
single screw. Note platter shaft bearing. and shock mounts. Screws are adjusted later. 
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All set to receive tone 
arm, Gray turntable is 

completely assembled 
and mounted on base 
veneered with Formica. 
Gray SAR -12 tone arm 
kit is designed for both 
stereo and monophonic 
cartridges. It is $23.95. 

5. Solder joints are few. Swiic, leads must be 6. Bearing, motor should not rest on bench. 

long enough to reach base rr ousting position. Pieces of 2x4, file boxes make good supports. 

7. Choose convenient spot, drill hole for on- 8. Here is uncluttered underside of completed 
off switch. Electric drill is best for Formica. turntable. Tone arm has not yet been mounted. 
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SHIPPED ON APPROVAL 
an IN- CIRCUIT CONDENSER TESTER THAT DOES THE WHOLE JOB! 

IN-CIRCUIT CONDENSER TESTER 
The CT -1 actually steps in and takes over where all other in- circuit condensers fail. The ingenious 
application of a dual bridge principle gives the CT -1 a tremendous range of operation ... and makes 

it an absolute 'must' for every serviceman. 

in- c'rcuit checks: 
with 

cuit hsh shunt resistance 
of all 

(Th 
condensers 

includes eaka ce, 
shorts, opens, intermittents) 
Value of all condensers from 200 mmfd. to .5 mid. 

Quality cf all electrolytic condensers (the ability to 
hold a charge) 
Taansformer, socket and wiring leakage capacity 

OUTSTANDING FEATURES 

Ultra- sensitive 2 tube drift -free circuitry 

Multi -color direct scale readings for both qual- 
ity and value ... in- circuit or out -of- circuit 

Sinultaneous readings of circuit capacity and 

ci -cuit resistance 

Built -in hi- leakage indicator sensitive to over 

380 megohms 

C3nnot damage circuit components 

E ectronic eye balance indicator for even 
greater accuracy 

Isolated power line 

Model 
CT -1 

out -of- circuit checks: 

Quality 
éo shots, 

of 
pens and intermittents)ls 

includes 

Value of all condensers from 50 mmfd. to .5 mfd. 

Quality of all electrolytic condensers (the ability to 
hold a charge) 
High resistance leakage up to 300 megohms 

New or unknown condensers ... transformer, socket, 
component and wiring leakage capacity 

WHY THE CT -1 SURPASSES 
ALL OTHERS IN THE FIELD 

INSTRUMENT 
I N - C I R C U I T P E R F O R M A N C E 

P R I C E 

Leakage Value Open Short 
- Electrolyt,cs 

CENTURY CT -1 Yes Yes Yes Yes yes $34.50 

Advertised 
A Instrument yes No No Yes No $79.95 

Advertised 
B Instrument Na No Yes Yes No $92.50 

Advertised C 
Instrument No No Yes Yes No $34.50 

Advertised 
Instrument O Yes No No No No $44.95 

Advertised 
Instrument No Yts No No No 569.95 

Model CT-1- 
h ou se d i 

- sturdy ham 
overtone finish 
steel case 
complete with 
test leads .. . 

only 

$345° 
SIZE: W -6" 
H-7., 0_31/4 

i 

IN- CIRCUIT RECTIFIER TESTER 
Model 

Checks all power rectifiers 
in- circuit whether 

SELENIUM, GERMANIUM, 
SILICON, etc. 

With the growing trend towards com- 

pactness, portability and low price, TV 

manufacturers are resorting more 
e sets 

more producing 
selenium, germanium or sil- 

icon power 
employing 
con p ectifierrect ter tester is 

torr an S.r 
greater than 

ever. 

THE SRI-1 CHECKS ALL POWER 

REIFIERS IN-CCUIT AND UT- 

OF CIRCUIT WITH1R00 % EFFECTIVE- 

NESS FOR: 

Quality Fading Shorts Opens 

tile Expectancy 
Arcing 

ISR-.1-housed r k'tcde hammert one 6 f4 -7' 0-3' ^., 

9Net SIZE: W- 

Içete wil test leads 
case corn 

D 

SPECIFICATIONS 
wer rectifiers rated from to ma. to 500 ma. (selenium, 

es of p° 'rcu,t or output -ate' 
Wrmlot 

even 

.) boeh 

hl accurate multi -color meter ... sensitive Yet rugged. 
Will lot blow fuses ev when connected to a dead short. 

Large 3" highly 

Separate meter scales for in-circuit and out-of-circuit Les 

rectifier being tested. 

Cannot damage or over heat 

her f u e on 

i SIMPLE TO lust clip SRT -1 test leads acros 

n atnt1enu 

cat test right 

n the rt _t1pt hhQa.nd get 
an 
an 

Press test 
,-witch 

OPERATE easy-to -read 
three -col °r me,- 

TRANSISTOR 
TESTER Model 

AN INEXPENSIVE QUALITY INSTRUMENT 

DE- PENDABLE TESTS OF ALLATRANSISTORS 
AND DIODES QUICKLY AND ACCURATELY Every day more and more manu /ac. turers are using transistors in home portable and car radios ... in hearing aids, intercoms, amplifiers, indus- trial devices, etc. Since transistors can develop excessive leakage, poor gain, shorts or opens, the need for TRANSISTOR TESTER is great. 

SPECIFICATIONS 
Checks all transistors, including car radio, power output, triode, tet- rode and unnunchon types for cur- Model TT -2- housed rent gain, leakage, opens, shorts, cut- in sturdy hammertone / off current Checks all diodes for finish steel case tom- Sea SO forward to reverse current gain All Ple[e with test leads Alla -I' tests can be made even if m ufac- turers' rated gain is not available 

Net 
Less than half a minute required for SIZE; W_B.. H_7 B_31 tests of either transistors or diodes Large 3" meter is extremely sensitive 
yet rugged with multi-color scales desi Power Is supplied by an easy to replace 

designed 
batter so small, service life almost equal 

quick easy readings 
due to accidental shorting noce td shelf 

Cannot 
life. Batrnro cannot ne drained 

clips 
damage transistor or diode ounder tests Long test leads uand s insulated etest leads s re 

enable without identified by E.t.a. color ode vsogth 
trasitor from to cosnnection for the correct 

terminal is assured Comes complete with replaceable transistor set -up 
chart that fits into a special rear compartment. 
IMPORTANT FEATURE: The TT.2 onnot become obsolete of you to check all new type transistors as they gare introduced. New 

enabls II be furnished periodically at no cost. doted. New li stingç 

EASY TO BUY IF SATISFIED ik 
see order form on facing page 

INSTRUMENTS ARE ALL GUARANTEED FOR ONE FULL YEAR 
+ // All CENTURY instruments are so brilliantly engineered and so durably constructed of top 
/1/ ( quality components that all carry an ironclad guarantee against defective parts and work - (i manship for one full year. 
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FOR 10 DAY FREE TRIAL 
Co your 

every day 
at 

work. 
risk that CENTURY instruments 

choice 
are ithout cbable 

in your every day work. Send for instruments of your choice without cbliga- 
tion ... try them for 10 days before your buy ... only then, when sat stied, 

pa/ in easy-to -buy monthly installments - without any financing or carrying charges added. 

p. tae kd Ni Petatek00 
LARGE E 

VACUUM TUBE VOLT METER 
featuring the sensational new MULTI -PROSE Patent Pending 

No extra probes to buy! The versatile MULTI -PROBE does the work of 4 probes 

O DC Probe O AC -Ohms Probe © Lo-Cap Probe O RF Probe 
The VT -1 is a tremendous achievement in test equipment. With its unique MULTI -PROBE it will do 
all the jobs a V.T.V.M. should do without the expense cf buying additional probes. No longer do you 
have to cart around a maze of entangled cables, lose time alternating cables or hunting fora mis- 
placed probe. With just a twist of the MULTI -PROBE tip you can set it to do any one of many time- 
saving jobs- A special holder on side of case keeps MULTI -PROBE firmly in place ready for use. 

FUNCTIONS 
DC VOLTMETER Will measure 13.C. down to 
1.5 volts full scale with minimum circuit loading, 
and give accurate readings of scale divisions as low 
as .025 volts ... Will measure low ACC and oscillator 
bias voltages from .1 volts or less up to 1500 volts 
with consistent laboratory accuracy on all ranges ... 
Zero center provided for all balancing measurements 
such as discriminator, ratio detector alignment and 
hi -fi amplifier balancing. 
AC VOLTMETER ... True Peak -to -Peak measure- 
ments as low as 3 volts of any wave form including 
TV sync, deflection voltages, video pulses, distortion 
in hi -fi amplifiers, AGC and color TV gating pulses ... 
Scale divisions are easily read down to .1 volts . 

Measures RMS at 1 ..'20th the circuit loading of a 
V.O.M.. . Unlike most other V.T.V.M. s there is no 

' loss in accuracy on the lowest AC range. 

ELECTRONIC OHMETER . Measures from o 
to 1000 megohms ... Scale divisions are easily read 
down to .2 ohms ... Will measure resistance values 
from .2 ohms to one billion ohms . Will detect 
high resistance leakage in electrolytic and by -pass 
condensers. 

RF and LO -CAP MEASUREMENTS . . . 
With these extra VT -1 functions you can measure 
voltages in extremely high -impedance circuits such 
as sync and AGC pulses, driving saw tooth voltages, 
color TV gating pulses, mixer output levels, I.F. 
stage -by -stage gain and detector inputs. 

Model 
V- -1 

OUTSTANDING FEATURES 
Completely portable - self powered with long life 

batteries - permits use everywhere New advanced 
pentode amplifier circuit assures amazingly low battery 
drain Large e" 100- microampere meter, many times 
more sensitive than meters used in most V.T.V.M.'s 
Laboratory accuracy performance - 2% of full scale 
on DC, 5% of full scale on AC Simplified multi -color 
easy -to -read 4 -scale meter No heat operation assures 
rigid stability and accuracy Immune to power line 
fluctuations Amplifier rectifier circuit with frequency 
compensated attenator - a feature found only in costly 
laboratory instruments Meter completely isolated - 
practically burn -out proof Hand- crafted circuitry 
eliminates the service headaches of printed circuitry 
1% resistors used for permanent accuracy Separate 
RF ground return for low -loss RF measurement Micro- 
phone type co -axial connector Matching cover pro- 
tects Instrument face - snaps on and off .nstantly. 

SIZE: 
W -T1k^ 

D -4T/ß 

SPECIFICATIONS 
DC Volts - 0 to 1.5/6/30/150/300 /600/1500 volts 
AC hello (RMS and Peak -to -Peak) - 0 to 3/11/60/300/1200 volts 
Ohms - 0 to a billion ohms, 10 ohms center scale - Rx1 /10 /100 /1K /lOK/ 
100K /1M 
Rf - Peak reading demodulator supplied for use on all DC ranges 
Zero Center - available on all DC volt ranges with zero at mid -scale 
Decibels - from -10 Db to +10/22/36/50/62 based on the Dbm unit: ODb- 
IMW in 600 ohms 
Impedance - 11 megohms DC, 1 megohm AC, 10 megohms Lx-Cap 
Input Capacity - 130 mmfd. RMS, 250 mmfd. Peak -to -Peak, 25 mmfd. Lo -Cap 

Model VT -1 - fully wired end 
calibrated, housed in hand- 
some hammertone finish st el 
case, complete with MLLTI- 
PROBE.and thor- 
ough instruction 
manual covering SO all the applica- Met lions in detail. 

CENTURY'S extremely low prices are made possible because 
ou are 5uying direct fro-n the manufacturer. 

FAST -CHECK TUBE TESTER 

SIZE: W_r4 %.. H -11%" 

Model FC -2 - housed in hand - rubbed oak carrying case com- plete with CRT adapter $6950 

Model 

Simply set two controls ... insert tube ... and press quality button to test 2 any of over 700 tube types completely, accurately .. . IN JUST SECONDS! Over 20,000 servicemen are now using the FAST -CHECK in their every day work and are cutting 
servicing time way down, eliminating unprofitable call -backs and increasing their dollar earrings 
by seiling more tubes with very little effort. Sew for yourself at no risk why so many servicemen 
chose the FAST -CHECK above all other tube testers. 
PICTURE TUBETESTADAPTER 
INCLUDED WITH FAST -CHECK 
Enables you to check all picture tubes (including 
the new short-neck 110 
degree type) for cathode 
emission, shorts and life expectancy 

- .. also to reju- venate weak picture tubes. 

RANGE OF OPERATION Checks quality of over 700 tubes types, employing the ime proven dynamic cathode emission test. This covers more Than 99% of all tubes in use today including the newest series -sting TV tubes, 
utoá al plte -volt tubes. OZ4s, magic eye tubes, gas Chcks for interelepurpose ent shorts and eleakage Yen 

foreign tuns. 
Checks for gas content. Checks for life -expectancy. 

No time consuming multiple switching on conventional testers No annoying rll woartnche 
two settings are required instead of banks 

tube 
types is located inside cover. New listings are added without costly col chart replacement Checks each sec- 

tion of multi -section tubes and if only one section is defective the tube hwill Ir read 

listing 

on the meter scale mounted n panel Large 4lilji.+u, p tube 
rsonval type meter ris the most sensitive available, 

protected against accidental burnout Pin and &pin straighteners line voltage variation 12 filament[ Special scale on meter for low current dcat i Line isolated- no shock hazards Long lasting etched aluminum gas and short jewel indicators Lins isolated - NOTE: The Fast -Check positively cannot become obsolete .. , circuit all future tube types as they corne out. New tube list 
ry is engineered to abc ommods te nvr,uaiearry at no eo:t. 

CONVENIENT TIME PAYMENT PLAN - NO FINANCING CHARGES 

r 
CENTURY ELECTRONICS CO., INC. 

CHECK INSTRUMENTS DESIRED 
Model CT -1 In- Circuit Condenser Tester $34.50 (-I 
$9.50 within 10 days. Balance $5 monthly for 5 months. 

El Model SRT -1 In -Circn Rectifier Tester $29.50 
$4.50 within 10 days. Balane $5 meekly for 5 months. 

Model TT -2 Transistor Tester ........ ............ .. _.. $24.50 r-1 
$4.50 within 10 days. Salarie $5 monthly ter 4 months. 

Model VT -1 Battery Vacuum Tube Volt Meter 558.50 
$14.50 within 10 days. Balance 511 monthly for 4 months. 

Model FC -2 fast-Check Tube Tester 569.50 El 
114.50 within 10 days. Balance SII monthly fo' 5 months. 

Prices Net F.O.B. Mineola, N. Y. 

111 Roosevelt Avenue, Dept. 410, Mineola, New York 
Please rush the instruments checked for a 30 day free trial. If satisfied I agree to pay 
the down payment within 30 days and the monthly installments as shown. If not 
completely satisfied I will return the instruments within 30 days and there is no 
further obligation. It is understood there will be NO INTEREST or FINANCING 
charges added. 

Name 

Address 

City 

Please print clearly 

State 
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Made In Japan 

Continued from page 46 

the telephone. If a burglar enters the 
guarded premises, the machine auto- 
matically -and silently -dials the po- 
lice and repeats over and over again a 
recorded message including the address 
of the place. In case of fire, the machine 
calls the fire department. It only costs 
$261 in Japan. 

What would happen if the Japanese 
started shipping color TV sets to this 
country? My knowledge of the Ameri- 
can electronics industry and my tours of 
Japan have convinced me that if the 
prices of color TV receivers drop to a 
level at which the great mass of Ameri- 
can families will rush to buy them, the 
sets will be imported from Japan. 

Using the difference in price between 
American transistor radios and the 
Japanese models that are taking over 
the market as a guide, high- quality 
Japanese color consoles might be sold 
in the United States as low as $250. This 
is just one -half the suggested list price 
for the most inexpensive color set made 
by RCA. 

General Electric has recently an- 
nounced that color TV is going no place 
at present. But Admiral has gone back 
into the manufacture of color sets. 
There seems to be some confusion. Does 
the American consumer want color TV 
or doesn't he? I think he would want it -if the price were right. 

I urged my many Japanese friends, 
as well as those government officials 
concerned, to standardize on a 21" color 
picture tube. My argument was that the 
only way for color TV to become a pay- 
ing proposition in Japan was through 
heavy exports of the same sets to 
America. At present they have agreed 
on a 17" tube, which is more than ade- 
quate for the small Japanese equivalent 
of our living room. 

However, I believe that the Japanese 
electronics industry will go to a 21" 
color set within the next year or so, 
since that is the only size that can sell 
a color set in the U. S. The increase in 
picture size would take little effort since 
it doesn't cost very much more to make 
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a 21" color set than a 17- incher. Inci- 
dentally, the pictures on the Japanese 
TV sets I have watched are excellent. 

There's a lot of grumbling in the 
American electronics industry about 
Japanese imports, although many 
American manufacturers are buying 
Japanese transistors, tubes and parts to 
incorporate in their own finished prod- 
ucts. Some Americans are calling for 
protective tariffs against Japanese elec- 
tronic goods in an effort to tax them 
right out of the American market. I 
think that would be a costly mistake. 

First of all, it would mean loss of the 
substantial Japanese market for Ameri- 
can instruments and high -grade compo- 
nents. More important, the Japanese are 
our good friends and staunch allies. 
Let's keep them that way by competing 
only with new ideas and automatic pro- 
duction, instead of through tariffs or 
quotas. In this competition some Ameri- 
can companies may lose a few rounds 
because the Japanese have undoubtedly 
appealed to the American consumer 
with the one thing the consumer under- 
stands best -low prices. But I am con- 
vinced that these imports will only 
stimulate, not ruin, the American elec- 
tronics industry. 

Make A Printed Circuit 

Continued from page 36 

for component leads. It is cleaned with 
steel wool once again to provide a shiny 
copper surface that takes solder easily. 

Final assembly is similar to the con- 
struction of a kit with printed boards. 
Parts are pushed through the holes, 
their leads bent, clipped and soldered to 
the board. Don't apply too much heat 
or the foil will lift from the board. Ex- 
cess solder flux can be dissolved away 
with alcohol. If desired, the circuit may 
be protected with lacquer or acrylic 
spray. 

Among the printed circuit kits on the 
market are units by Techniques Inc., 
and Kepro. Both are distributed by the 
large electronic mail order houses, who 
also supply accessories and individual 
items such as etchant, resist and copper 
clad boards. 
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Signal Generators 

Continued from page 61 

ful to the hobbyist and technician is 
the "signal tracer." Basically, it is an 
amplifier that feeds its own built -in 
speaker. In some models, visual indi- 
cators such as magic -eye tubes, are 
provided. The tracer enables you to 
explore, stage by stage, through a set 
and serves as a substitute for the por- 
tion of the set following any given point 
to which it is connected by means of a 
probe. Kits cost about $20, wired 
models a bit under $40. 

Precise 
(model 630) 

Lafayette 
(model LSG -50) 

Heathkit 
(model TS 4A) 

EICO 
(model 368) 

Knight -kit 
(model 83 YX 123) 

Sweep generators, used for aligning TV sets, 
hi -fi tuners, are handy all- purpose units. 

How To Use Meiers 

Continued from page 87 

AC voltages are measured by a 
VTVM by first rectifying the AC volt- 
age to DC and then measuring this DC 
voltage in the same way as any other 
DC voltage. 

The ohmmeter section of a VTVM is 
shown in Fig. 5. The small battery (a 
1.34 volt unit) is used to supply the po- 
tential. This potential, when applied to 
the grid of V1A, is sufficient to cause 
full scale deflection of the meter. A 
variable front panel control, marked 
"Ohms Adj," permits the operator to 
accurately position the meter needle so 
that it stops directly over the final right - 
hand marking of the "Ohm" scale. In 
Fig. 2, this adjustment is the 1000 ohm 
variable resistor in series with the 
meter. This control is adjusted with no 
resistor connected between the OHMS 
and the COMMON terminals of the 
meter and with the leads from these 
terminals not touching. The needle posi- 
tion at the other end of the scale (i.e., 
zero) should also be checked with the 
meter leads shorting together. The 
"Zero Adjust" knob is used this time to 
bring the needle directly over the zero 
line. 

When the resistance under test is con- 
nected between the COMMON and 
OHMS test leads, a voltage divider cir- 
cuit is produced consisting of the 1.34 
volt battery in series with one of the 
standard resistors Rl to R7 and the re- 
sistor under test. The voltage across the 
unknown resistor is proportional to its 
resistance. This voltage is applied to the 
grid of VIA of the bridge circuit and it 
produces a meter deflection propor- 
tional to the unknown resistance. 

When the ohmmeter is not in use, the 
meter needle remains at the extreme 
right -hand side of the scale at the 
"INF." mark. This is opposite to its rest- 
ing position when in use on other scales, 
such as volts or milliamperes. 

VTVM's also come with an RF probe, 
which is essentially a rectifier and is de- 
signed to first rectify high frequency 
signals and then measure their value. 
High voltage probes are also available 
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Superior's New Model 77 

VACUUM TUBE VOLTMETER 

Model 77- VACUUM TUBE VOLT- 

METER ... Total Price $42.50 - 
Terms: $12.50 after 10 day trial, 
then $6.00 monthly for 5 months. 

WITH NEW 6" FULL -VIEW METER 
Compare it to any peak -to -peak V. T. V. M. 

made by any other manufacturer at any price! 

Model 77 completely wired and calibrated Model 77 uses a selenium -rectified power 
with accessories (including probe, test supply resulting in less heat and thus re- 
leads and portable carrying case) sells for during possibility of damage or value 
only 542.50. changes of delicate components. 

Model 77 employs a sensitive six inch 
meter. Extra large meter scale enables us v' Model 77 meter is virtually burn -out proof. 
to print all calibrations in large easy -to- The sensitive 400 microampere meter is 

isolated from the measuring- circuit by a 
balanced push -pull amplifier. 

Model 77 uses selected 1% zero temperature 
coefficient resistors as multipliers. This 
assures unchanging accurate readings on 
all ranges. 

ly 
AS A DC VOLTMETER: 
The Model 77 is Indispensable in Hi -Fi 
Amplifier servicing and a must for Black 
and White and color TV Receiver servic- 
ing where circuit loading cannot be 
tolerated. 

AS AN ELECTRONIC OHMMETER: 
Because of its wide range of measure- 
ment leaky capacitors show up glaringly. 
Because of its sensitivity and low loading. 
intermittents are easily found, isolated 
and repaired. 

read type. 
Model 77 uses new improved SICO printed 
circuitry. 
Model 77 employs a 12AÚ7 as D.C. ampli- 
fier and two 9008's as peak -to -peak voltage 
rectifiers to assure maximum stability. 

Specifications 
DC VOLTS - 0 to 3/15/75/150/300 /750/1,500 volts at 11 megohms input resistance. 
AC VOLTS (RMS) -0 to 3/15/75/150/300 /750/1,500 volts. AC VOLTS (Peak to 

Peak)-0 to 8/40/200/400/800 /2,000 volts. ELECTRONIC OHMMETER -0 to 1,000 
ohms /10,000 ohms /100,000 ohms /I megohm /10 megohms /100 megohms /1,000 meg- 
ohms. DECIBELS: -10 db to + 18 db + 10 db to + 38 db. + 30 db to + 58 
db. All based on 0 db = .008 watts (6 mw) into a 500 ohm line (1.73v). ZERO 
CENTER METER -For discriminator alignment with fun scale range of 0 to 1.5/ 
7.5/37.5/75/150 /375/750 volts at 11 megohms input resistance. 

AS AN AC VOLTMETER: 
Measures RMS values if sine wave, and 
peak -to -peak value if complex wave. 
Pedestal voltages that determine the 
"black" level in TV receivers are easily 
read. 

Superior's New Model TV -50A GENOMETER 

11111111184. 

Model TV -50A GENOMETER . 

Total Price $47.50- Terms: $11.50 
after 10 day trial, then $6.00 
monthly for 6 months. 

BAR GENERATOR: The Model 
TV -50A projects an actual Bar 
Pattern on any TV Receiver 
Screen. Patterns will consist of 
4 to 16 horizontal bars or 7 to 
20 vertical bars. 

Comes complete with 

$ 50 operating instructions. 
and 

streamlined carrying 
case. Operates on 110- 
120 volt 60 cycle. Only 

7 Signal Generators in One! 
r R. F. Signal Generator for A.M. r Bor Generator 
V R. F Signal Generator for F.M. r Cross Hatch Generator 
V Audio Frequency Generator r Color Dot Pattern Generator 

b Marker Generator 

This versatile All- Inclusive GENERATOR Provides ALL 
the Outputs for Servicing: 

A.M. Radio F.M. Radio Amplifiers Black and White TV 
Color TV 

R. F. SIGNAL GENERATOR: The Model VARIABLE AUDIO FREQUENCY GEN- 
TV-50A Genometer provides complete ERATOR: In addition to a fixed 400 
coverage for A.M. and F.M. alignment. cycle sine -wave audio, the Model TV- 
Generates Radio Frequencies from 100 50A Genometer provides a variable 300 
Kilocycles to 60 Megacycles on funda- cycle to 20,000 cycle peaked wave 
mentais and from 60 Megacycles to 180 audio signal. 
Megacycles on powerful harmonics. 

CROSS HATCH GENERATOR: The Model 
TV -50A Genometer will project a cross- 
hatch pattern on any TV picture tube. 
The pattern will consist of non -shifting, 
horizontal and vertical lines interlaced to 
provide a stable cross -hatch effect. 

MARKER GENERATOR: The Model TV -50A includes all the most 
frequently needed marker points. The following markers are pro- 
vided: 189 Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 
Kc., 2000 Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Kc. 
is the color burst frequency). 

DOT PATTERN GENERATOR (FOR COLOR TV) 
Although you will be able to use most of your 
regular standard equipment for servicing Color TV, 
the one addition which is a "must" is a Dot Pattern 
Generator. The Dot Pattern projected on any color 
TV Receiver tube by the Model TV -50A will enable 
you to adjust for proper color convergence. 

The Model TV -50A comes abso- $ 50 
lately complete with shielded leads 
and operating instructions. Only It EXAMINE BEFORE YOU sum» 

IMF USE APPROVAL FORM ON NEXT PAGE 
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Superior's New Model 70 UTILITY TESTER® 

FOR REPAIRING ALL ELECTRICAL APPLIANCES 
and AUTOMOBILE CIRCUITS 

Model 70- UTILITY TESTER 
Total Price...$15.85 - 
Terms: $3.85 after 10 day 
trial, then $4.00 monthly for 
3 months, if satisfactory. 
Otherwise return, no ex- 
planation necessary. 

As an electrical trouble shooter the Model 70: 
Will test Toasters, Irons, Broilers, Heating Pods, Clocks, Fans, Vacuum Cleaners, 
Refrigerators, Lamps, Fluorescents, Switches, Thermostats, etc. 
Measures A.C. and D.C. Voltages, A.C. and D.C. Current, Resistances, Leakages, etc. 
Will measure current consumption while the appliance under test is in o oration. 
Incorporates a sensitive direct -rea íaVrreintance rangeic íT-wi l measure all 
resistances commonly used in electrical appliances, motors, etc. 
Leakage detecting circuit will indicate continuity from zero ohms to 5 megohms 
(5,000,000 ohms). 

As an Automotive Tester the Model 70 will test: 
Both 6 Volt and 12 Volt Storage Batteries Generators Starters Distributors 
Ignition Coils Regulators Relays Circuit Breakers Cigarette Lighters Stop 

Lights Condensers Directional Signal Systems All Lamps and Bulbs Fuses 
Heating Systems Horns Also will locate poor grounds, breaks in wiring, poor 

connections, etc. 

UTILITY 
TESTER 

INCLUDED FREE This 64 -page book -practically a condensed 

course in electricity. Learn by doing. 
Just read the following partial list of contents: What 
Is electricity? Simplified version of Ohms Law 
What is wattage? Simplified wattage charts How 
to measure voltage, current, resistance and leakage 
How to test all electrical appliances and motors 
using a simplified trouble -shooting technique. 

How to trace trouble in the electrical circuits and 
parts in automobiles and trucks. 

Model 70 comes com- 
plete with 64 page book 
and test leads 

'1585 Only 

Superior's New Model 82A A truly do-it-yourself type 

Model 82A -Tube T 

Total Price _ __ $36.50 
Terms: $6.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise re- 
turn, no explanation necessary. 

TUBE TESTER 
TEST ANY TUBE IN IO SECONDS FLAT! 

Insert It into s nom- 0 Turn the filament 
to I- edsocket 

nn 
the aal- 

tbo specified. t peshart O Ittyy bbutto 

chided). 
THAT'S ALL! Read emission quality direct on bad -good meter scale. 

FEATURES: 

Tests over 600 tube types. Tests OZ4 and 
other gas -filled tubes. Employs new 4" meter 
with sealed air -damping chamber resulting In 
accurate vlbratlonless readings. Use of 22 
sockets permits testing all popular tube types 
and prevents possible obsolescence. Dual 
Scale meter permits testing of low current 
tubes. 7 and 9 pin straighteners mounted on 
panel. All sections of multi- element tubes 
tested simultaneously. Ultra -sensitive leak- 
age test circuit will indicate leakage up to 5 megohms. 

Production of this Model was delayed a full 
year pending careful study by Superior's en- 
gineering staff of this new method of testing 
cubes. Don't let the law price mislead DLL: 
We claim Model 82A will outperform similar 
looking units which sell for much more -and 
as proof, we offer to ship it on our examine 
before you buy policy. Only 
Model 82A comes housed $50 In handsome, portable 
Saddle - Stitched Texon case 
(Picture Tube Adapter avail- 
able for $5.50 additional) 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C O. D. 
Try any of the instru- 
ments on this or the 
facing page for 10 
days before you buy. 
If completely satisfied 
then send down pay- 
ment and pay bal- 
ance as indicated on 
coupon. No Interest 
or Finance larges 
AddedI If not com- 
pletely satisfied re- 
turn unit to us, no 
explanation necessary. 

October, 1959 

MOSS ELECTRONIC, INC. 
I Dept. D -663, 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked on approval. If 
completely satisfied I will pay on the terms specified 
with no interest or finance charges added. Otherwise. 
I will return after a 10 day trial positively cancelling 
all further obligation. 

Name 

Aderces 

I City 

Model 77 Total Price $42.50 1 
$12.50 within 10 days. Balance $6.00 
monthly for 5 months. 

D Model TV -50A Total Price $47.50 
$11.50 within 10 days. Balance $6.00 I 

monthly for 6 months. 
Model 70 .. Total Price $15.85 
$3.85 within IO days. Balance $4.00 ' 
monthly for 3 months. 
Model 82A Total Price $36.50 
$6.50 within 10 days. Balance $6.00 
monthly for 5 months. I 

Zeno State Include Model 82A.Picture Tube 
Y. C. Adapter at $5.50 L- All clues net. P.O.B., N. 
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and these are designed to enable the in- 
strument to measure voltages as high as 
50,000 volts or more. These probes are 
similar to the DC probe shown in Fig. 3 
except that their internal resistor (or 
series of resistors) is high enough to 
reduce the high voltages being meas- 
ured to levels that the regular voltage 
divider network can handle. 

Why VTVM's Give More Accurate 
Voltage Readings 

Mention has been made of the fact 
that the internal input resistance of a 
VTVM is far higher than the input re- 
sistance of a VOM. This is a particularly 
desirable feature because the higher the 
input resistance of the meter, the less 
loading effect it is likely to have on any 
circuit where measurements are to be 
made. 

As an illustration of the effect that a 
voltmeter can have on the voltages in a 
circuit being measured, consider the 
simple circuit shown in Fig. 6A. Here, 
100 volts are being applied to two 1 meg- 
ohm resistors, Rl and R2. Now, if we 
were to measure the voltage across 
either of these resistances, 50 volts 
should be indicated; however, let us 
take three meters with three different 
input impedances and see what the 
actual reading does become. We will use 
a 1,000 ohms- per -volt VOM, a 20,000 
ohms -per -volt VOM, and a VTVM with 
an input impedance of 15 megohms. 

Starting with the 1,000 ohms- per -volt 
VOM, this should be turned to its 50V 
scale (in anticipation of the voltage to 
be measured) . On this scale, the VOM 
has an input impedance of 50 X 1,000 or 
50,000 ohms. Therefore, let us represent 
this 1,000 ohms- per -volt VOM by a 
50,000 -ohm resistor connected across 
R2. See Fig. 6B. Now, if we place 50,000 
ohms across 1 megohm, the total resist- 
ance of the combination is given by the 
formula: 

Rl X R2 (1,000,000) X (50,000) 
Rl + R2 1,000,000 + 50,000 

Using this formula, we find that the 
parallel resistance of R2 and the 50,000 
ohm resistance presented by the VOM 
is 47,619 ohms. Thus, the circuit now 
appears as shown in Fig. 6C. The 100 

volts will now distribute itself so that 
Rl receives close to 95 volts, while only 
5 volts will appear across the parallel 
combination of R2 and the VOM. Since 
only 5 volts is applied across the meter, 
that is all it will indicate. 

Now, let us replace the 1,000 ohms - 
per -volt VOM by a 20,000 ohms- per -volt 
VOM. Again, let us assume 50 volts 
across R2 and assume the VOM is set to 
this range. The meter input impedance 
will be 50 X 20,000 ohms or one meg- 
ohm. The circuit now appears as shown 
in Fig. 6D, with the VOM represented 
by a 1 megohm resistor in parallel with 
R2. 

The combined resistance of R2 and 
the VOM now becomes 500,000 ohms, 
again obtained by using the formula 
given. Hence the circuit consists of 
Rl (one megohm) and 500,000 ohms 
from the parallel combinations of R2 
and the VOM. With this setup, the 100 
volts will distribute itself so that 66% 
volts appear across Rl and 331/3 volts 
appear across the meter and would be 
so indicated. While this is still consider- 
ably below the 50 volts that actually do 
appear across R2 in the absence of the 
meter, it is still a lot closer to 50 volts 
than the value indicated when a 1,000 
ohms -per -volt VOM is employed for the 
measurement. 

Finally, let us place a VTVM, with an 
input resistance of 15 megohms, across 
R2. The parallel combination of 1 meg- 
ohm from R2 and 15 megohms from the 
VTVM will leave the total impedance 
presented by this combination fairly 
close to 1 megohm. Consequently, the 
circuit will be relatively undisturbed 
and the VTVM will record the 50 volts 
appearing across R2. 

By this simple illustration, we can see 
what a profound effect a voltmeter will 
have on the circuit if its impedance is 
close to the impedance of the circuit 
where the voltage is being measured. It 
is important to keep this limitation in 
mind whenever a VOM or VTVM is 
used. VOM's can provide correct read- 
ings in low resistance circuits or in high 
resistance circuits when the voltage to 
be measured is similarly very high. 
VTVM's will give accurate readings in 
high or low resistance circuits. 
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This 54 -Page Book is a Gold Mine 

-Send for it Immediately! 

REVEALS HOW YOU CAN GAIN QUICKER 

SUCCESS AND ASSURE A WELL -PAID CAREER 

INELECTRON ICS 
... let us show you how to have a bright career in 

Electronics - Communications - Manufacturing - Guided Missiles- Radar 

Instrumentation - Computers - Automation - Astronautics 
Servomechanisms - Aeronautical Electronics - Telemetering 

QUALIFY FOR A SECURE CAREER, NOT JUST 

ANOTHER JOB 
It's the "Age of Electronics l" Men with advanced tech- 
nological knowledge are in crucial demand. But there's 
no place for the mediocre man. Why take chances with 
your future! Why not begin now to qualify for an 
important position next year -or even sooner I 

ELECTRONICS HAS GOOD PAYING JOBS FOR 

TRAINED MEN LIKE YOUI 
And only technically educated men can fill them. You 
can get your share, if you take time now to gain that 
indispensable advanced technical knowledge. 
CREI offers you advanced, professional home study edu- 
cation in Electronic Engineering Technology, including 
SERVOMECHANISMS ; COMPUTERS ; RADAR ; AU- 
TOMATION; AERONAUTICAL ELECTRONICS; COM- 
MUNICATIONS AND MANUFACTURING, and the 
ELECTRONIC PRINCIPLES ASSOCIATED WITH 
GUIDED MISSILES, TELEMETERING, ASTRONAU- 
TICS and INSTRUMENTATION. You can choose your 
preferred course of study. 

YOU NEED ADVANCED TECHNICAL KNOWLEDGE 
Sure you have some experience. But the fellows with 
only partial technical knowledge move slowly, or stand 
still while you -the man with advanced technical educa- 
tion- plunge ahead in the golden world of electronics 
opportunities. 

ACQUIRE NECESSARY EDUCATION AT HOME 
Use spare -time hours for CREI Home Study as thousands 
of successful technicians have done since 1927. Get con- 
centrated education in minimum time, then step into a 
good job and enjoy good pay in the mushrooming elec- 
tronics industry. CREI courses are being studied today 
on the DEW Line -in Alamagordo and in Munich -by 
electronics experts in guided missile development and by 
telemetering technicians on the missile ranges. 

CREI TRAINS YOU IN MINIMUM TIME AT HOME 

Thousands of men before you have benefited quickly from 
CREI Home Study courses. Thousands of CREI gradu- 
ates are now employed in industry here and abroad. Here 
is what they say: 
"You can quote me as saying that it was the smartest 
money I ever invested in my life, and it has repaid me 
several hundred times in earnings, not to mention the 
confidence and security that accompanied mastery of 
radio and e'ectronics, thanks to CREI. " -Joseph Zelle/ 
W8FAZ; Radio Engineer, WERE, Cleveland, Ohio. 

SEND FOR FREE 54-PAGE BOOK RIGHT NOW 
If you have the equivalent of a 
high school education, and are 
good at mathematics, and have 
some electronics experience - 
you can qualify for CREI Home 
Study and for the fruits which 
await you even before graduation. 

VETERAN? 
If eligible for training under 
the G.I. Bill, check coupon. 

STUDY IN WASHINGTON 
CREI also offers resident courses 
at same high level day or night. 
Classes start often. Check cou- 
pon for Residence School catalog. 
Qualified residence graduates 
earn degree: "Associate in Ap- 
plied Science." (Electronics expe- 
rience is not required for admis- 
sion to CREI Residence School). 
Check coupon if you prefer resi- 
dence or home study information, 
or write Capitol Radio Engineer- 
ing Institute, Dept. 1710 -F, 3224 
16th St., N.W., Wash. 10, D.C. 

Brand - New 
Course Added - 

Automation and 
Industrial Elec- 
tronics Engineer- 
ing Technology: 
Complete course 
covers all elec- 
tronic phases of 
automation. Spe- 
cial emphasis on 
theory, function, 
ing and applica- 
tions of servo- 
mechanisms and 
computers. Also 
noteworthy: Les- 
sons on machine 
control, instru- 
mentation, data 
processing and 
telemetry. 

MAIL THIS COUPON - TODAY! 
CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD AccreditedTechnical Institute Curricula, Founded 1927 
Dept. 1710 -F 3224 - 16th St., N.W., Washington 10, D. C. 
Send 54-page book, "Insurance for Your Future in the New 
World of Electronics" and course outline. 
CHECK Radar, Servo and Computer Engineering Technology 
FIELD OF Electronic Engineering Technology 
GREATEST Communications Engineering Technology 
INTEREST Television Engineering Technology 

Aeronautical Electronic Engineering Technology 
Automation and Industrial Electronics Engineering Technology 

Name Age 

Street 

City Zone State 

r 

To obtain fast, immediate service and to avoid 
delay, it is necessary that the following infor- 
mation be filled in : 

EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

EDUCATION: 
YEARS HIGH SCHOOL 

OTHER 

ELECTRONICS EXPERIENCE 

Check: ti Home Study Residence School Korean Veteran 
.I 
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Lafayette Superior Quality Hi -Fi Kits 
50 WATT INTEGRATED STEREO AMPLIFIER PROFESSIONAL STEREO CONTROL CENTER 

RESPONSE 17-21,000 CPS ± 1 DB (at normal listening 
level) UNIQUE "BLEND" CONTROL PREMIUM EL86 
OUTPUT TUBES 50 WATTS MONAURAL -25 WATTS EACH 
STEREO CHANNEL CLUTCH- OPERATED VOLUME CONTROL 

SEPARATE BASS d TREBLE CONTROLS 

A completely new stereo high fidelity amplifier with o high 
quality of reproduction, remorkoble versatility and new dis- 
tinctive styling. Full range of controls include a unique 
"blend" control for continuously variable channel separation 
-from full monaural to full stereo, 4- position Selector, Mode, 
Loudness and Phasing switches plus outputs for 4, 8 or 16 ohm 

speakers. Harmonic distortion less than 0.25 %, IM distortion 
less than 1 %. Hum and Noise 74 db below full output. 
Assembly is simple -no special skills or tools required. Com- 
plete with deluxe cabinet and legs, all parts, tubes and de- 
tailed instruction manual. Shpg. wt., 26 lbs. 
KT -250 Stereo Amplifier Kit 6.45 down Net 64.50 
LA -250 Stereo Amplifier, wired d tested -8.95 down 

Net 89.50 

RESPONSE 5- 40,000 CPS ± 
1 DB UNIQUE STEREO d 

MONAURAL CONTROL 'FEATURES PRECISE "NULL" BAL- 
ANCING SYSTEM CONCENTRIC INPUT LEVEL CONTROLS 

A truly professional stereo preamplifier and master audio con- 
trol center -solves every stereo /monaural control problem. 
Features unique Bridge Control for variable cross- channel feed 
for elimination of exaggerated channel separation effects - 
plus controlled 3rd channel output. Has all- concentric con- trols- including clutch- operated Volume Balance control. Pro- 
vides complete and advanced facilities for accepting, con- 
trolling and providing undistorted gain for any and all program 
sources. Sensitivity 2.2 my for 1 volt out (low level inputs). 
Dual low impedance "plate follower" outputs 1500 ohms. Re- 
sponse 5. 40,000 cps ± 

1 db. Less than .03% IM distortion. 
Less than .1% harmonic distortion. Hum and noise 80 db 
below 2 volts (high level inputs). Uses 7 new 7025 low -noise 
dual triodes. Size: 14" a 4'h" x 10%". Shpg. wt., 16 lbs. 
Complete with all parts, tubes, deluxe cabinet and detailed 
instruction manual. 
KT -600 Stereo Preamplifier Kit -7.95 Down Net 79.50 
LA -600 Stereo Preamplifier, wired and tested -13 45 Down 

Net 134.50 

Outstanding Design-Incomparable Performance 
STEREO /MONAURAL POWER AMPLIFIER KIT 

KT -310 
IN KIT FORM - --` -_ 

I 
47.50 

LA -310 
COMPLETELY 

WIRED 

72.50 

36 WATT STEREO AMPLIFIER -18 WATTS EACH CHAN- 
NEL EMPLOYS 4 PREMIUM -TYPE 7189 TUBES 2 
PRINTED CIRCUIT BOARDS FOR SIMPLIFIED WIRING 
RESPONSE BETTER THAN 35- 30,000 CPS I/7 DB AT 18 
WATTS LESS THAN 1% HARMONIC OR IM DISTORTION 

A superb basic stereo amplifier in easy -to -build kit form. Unit 
may be used with a stereo preamplifier to provide two 18 watt 
stereo channels or, at the flick of a switch, as a fine 36 watt 
monaural amplifier. Controls include 2 input volume controls, 
Channel Reverse switch and Monaural- Stere.s switch. Dual out- 
puts for 4, 8, 16 or 32 ohm speakers. Input sensitivity .45 
volts per channel for full output. Tubes are 2 -6AN8, 4.7189, 
GZ -34 rectifier. Size 10 -9/16" d x 51/4" h x 131/4" w. Com- 
plete kit with cage, all parts, tubes and detailed instruction 
manual. Shpg. wt., 22 lbs. 
KT -310 Stereo Power Amplifier Kit -4.75 Down ....Net 47.50 
LA -310 Stereo Power Amplifier, wired and tested - 7.25 Down 

Net 72.50 

FM -AM STEREO TUNER KIT 

KT -500 
IN KIT FORM 

74.50 
LT -SO 

COMPLETELY 
WIRED 

124.50 
11 Tubes (4 dual - purpose) Tuning Eye f Selenium 

rectifier provide 17 tube performance Multiplex Out- 
put for new Stereo FM Armstrong Circuit with Dual 
Limiters and Foster -Seeley Discriminator Extreme 
Sensitivity and Wide Frequency Response. 

A precision engineered, Niggly stable tuner- perfect for life- 
like stereo FM -AM broadcast reception, FM reception and /or 
AM reception. Features separate tuning and volume controls 
for AM and FM. Magic eye on AM and FM, plus automatic 
frequency control on FM for accurate tuning- stations ore 
"locked" in. Other deluxe features include cathode follower 
outputs and 5- position Function Selector. Efficient, broadband 
circuitry on AM with built -in antenna. FM section features in- 
clude 2 microvolts sensitivity for 30 db quieting, frequency 
response 20- 20,000 cps ± 1/2 db and full 200 KC bandwidth. 
Two printed circuit boards make wiring simple -even for such 
a complex unit. Complete kit includes all parts, deluxe cabinet 
and detailed instruction manual. Size is 134" W x 10%" D x 
41/4" H. Shpg. wt., 22 lbs. 
KT -500 FM -AM Stereo Tuner Kit -7.45 Down Net 74.50 
LT -SO Same as above, wired & tested -12.45 Down 

Net 124.50 

4L//JeJt4'J ,l.Cl-l(l 
NEW YORK, N. Y. 

100 6th Ave. 
WOrth 6-5300 

BOSTON, MASS. 
110 Federal St. 

HUbbard 2 -7850 

165 -08 Liberty Ave. JAMAICA, N. Y. 
AXtel 1 -7000 

BRONX, N. Y. 

542 E. Fordham Rd. 
FOrdham 7-8813 

NEWARK, N. J. 

24 Central Ave. 
MArket 2 -1661 

PLAINFIELD, N. J. 

139 W. 2nd St. 
Plainfield 6 -4719 
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LAFAYETTE'S 

304 GIANT SIZED PAGES 

The Complete Catalog Featuring 
"The Best Buys In The Business" 

FOR THE VEWEST AND FINEST IN 

STEREOPHONIC HI -FI EQUIPMENT AND SYSTEMS 

TAPE RECORDERS PUBLIC ADDRESS SYSTEMS 

AMATEUR EQUIPMENT INDUSTRIAL SUPPLIES 

MINIATURE COMPONE TS RADIO t TV TUBES AND PARTS 

EXCLUSIVE LAFAYETTE TRANSISTOR t Hl-fl KITS 

Send for Lafayette's FREE Catalog -the most com- 
plete, u to -tt e- trinute electronic supply catalog 
Cr 

-. 
c 

çO 
A 

-CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS J 

NOT AVAILABLE N ANY OTHER CATALOG OR FROM 1 

ANY OTHER SOURCE - SEND FOR YOUR COPY NOW! a 

mast, experimenter, hobbyist engineer, ter n 
cían, stude 

r. 

The most co 
" stocks of hi -fi components and 

systems -avai - `'7 , " ry at the lowest possible prices. 
Save even more o-t Lafayette endorsed "best -buy" complete systems. 

Y. FAY -T Available on orders over $ 20 
Only 1'C/ down -Up to 18 months to par 

KT -135 
4 -BAND 

RECEIVER 

KIT 

(Less 

Cabinet) 

18.50 

PA -56 TRANSISTORIZE! 

POWER MEGIPHONE 

29.50 
PK -330 

4 SPEED CHANGER 

WITH BRAND NEW 

GE VR -221.7 MILI DIAAOND 

STEREO CARTRIDGE 

42.50 TM -66 STEREO 

AUDIO ANAL -ST 

11.95 

PROFESSIONAL PK -331 331 RPM 

COMMUNICATIONS HYSTERESIS TURNTABLE 

RECEIVER 47.50 
KT -200 KIT 64.50 
HE -10 WIRED 79.95 

October, 1959 

PW-60 

:0,000 
FHM 

FER VOLT 

IIULTITESTER 

13.50 

CUT 

OUI 

ANC 

PASTE 

ON 

FOS- 

CARO 

SK -128 ULTRA -LINEAL 

8" DUAXIAL SPEAKER 

19.50 

LAFAYETTE RADIO, Dept. Eu -9 

P.O. Box 222, Jamaica 31, N. Y. 

SEND FOR THE WORLD'S LEADING ELECTRONICS, I 
RADIO, T.Y., INDUSTRIAL, AND HI -FI GE IDE I 

Send FREE LAFAYETTE Catal g 600 

Name 

Address 

City Zone.... State 

1 

www.americanradiohistory.com

www.americanradiohistory.com


Continued from page 38 

VHF. As a result, many thousands of 
persons throughout the world have been 
able to hear the satellites launched from 
the USSR, while only a mere handful 
with special equipment have been able 
to listen to their American counterparts. 

Short wave is reflected back to earth 
by the ionosphere and because there is 
little absorption of short -wave frequen- 
cies, signals often can be heard clear 
around the globe. On the other hand, 
VHF signals do not "hop" between 
earth and ionosphere. Reception is 
usually limited to line of sight. In other 
words, the signal from the satellite 
transmitting VHF goes directly to the 
monitoring station. 

The Russians have even gone so far 
as to verify reception of their sputniks 
and lunik. I personally have received an 
attractive QSL card from the Russians 
for my report on Sputnik I. Thousands 
of other short -wave listeners around the 
world have received the same. It reads: 

To Mr. C. M. Stanbury, observer of the 
Soviet sputniks, the first artificial earth 
satellites in the world. Thank you for your 
reports. The information is of scientific 
value and will be used in the processing of 
material in accordance with the program 
of the International Geophysical Year. 
We hope to receive further reports of 
observations from you in the future. 

The U.S.S.R. Committee on the 
International Geophysical Year 

The conservative tone of this QSL 
gives it greater propaganda impact. And 
the repeated allusion to the Interna- 
tional Geophysical Year makes it sound 
as if the Russians were really trying 
to cooperate with that distinguished 
worldwide scientific effort. 

However, the fact that the Russians 
did not use an IGY recommended fre- 
quency (around 108 mc), and the fact 
that they did not see fit to announce the 
satellite launching until after Sputnik I 
was in orbit, points to non -cooperation 
rather than cooperation. 

Taking the Russians' invitation to 
submit further observation reports at 
face value, I hurried to my receiver 
upon hearing the announcement of the 

launching of a Russian lunar rocket, 
now called Lunik. At about 2253 GMT 
on January 3rd of this year, I tuned to 
19.995 mc. About 5 kc below WWV I 
heard what sounded like a 300 cycle 
modulated continuous wave. The next 
day I heard the same signal, but weaker. 

I wrote to the Academy of Sciences in 
Moscow and received a reply dated Feb- 
ruary 6, 1959. It was signed by the 
Academy's scientific secretary. That let- 
ter is reproduced on these pages. Trans- 
lation reveals that the Russians con- 
firmed my first report, but expressed 
doubt about my second report since the 
lunar rocket no longer was a lunar 
rocket, but rather a cosmic one heading 
into orbit around the sun. 

Why are we using VHF? For some 
excellent technical reasons. From the 
start, our space program, now directed 
by the National Aeronautics and Space 
Agency, has been a scientific data -gath- 
ering endeavor, not a propaganda effort. 
VHF is far less subject to interference 
than short wave and therefore a more 
reliable means of transmitting data. 
With short wave there is the danger of 
the ionosphere, under certain condi- 
tions, completely blocking the signals 
off from the earth. Also, short wave's 
multihop reception could result in am- 
biguous tracking reports making the 
satellite appear at a point in the heavens 
far removed from its actual position. 

From a data -gathering standpoint, 
VHF telemetering and tracking are 
technically superior and the United 
States should continue using VHF. 
However, how about also installing a 
simple, inexpensive short -wave trans- 
mitter in at least one satellite and pos- 
sibly one space probe? Power could be 
provided by small, but long lasting bat- 
teries. Sputnik I, the most widely heard 
of all the space vehicles, used only one 
watt and yet its signals frequently 
bounced around the globe. 

Such a short -wave transmitter in an 
American satellite may be operated ex- 
clusively for foreign listeners and ama- 
teur monitors, or it could be used to 
transmit scientific information. Of 
course, a repeater tape loop bearing a 
voice message would be highly effective 
as a propaganda gimmick, although 
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higher power and a more complicated 
transmitter would be required. 

Signals from a space probe would, of 
course, have to span much greater dis- 
tances than those from an orbiting sat- 
ellite. Again, small lightweight batteries 
could be used, but with higher power 
compensated by shorter life, say two or 
three days. The additional cost of such 
a project would be small beside the mil- 
lions of dollars spent on the Voice of 
America every year. The cost of mailing 
a QSL card by the government would 
also be small, yet would certainly pay 
off in added prestige for America.+ 

EDITOR'S NOTE: An official spokesman 
for the National Aeronautics and Space 
Agency (NASA) in Washington has in- 
formed us just as we go to press that 
Explorer VI will be carrying 20, 40 and 
60 mc transmitters -a departure from 
previous satellite communications. 
Space and weight problems in earlier 
launchings precluded inclusion of such a 
complete communications package, but 
more powerful rockets, such as Juno II, 
now permit heavier payloads. Also it has 
been pointed out that a 20 mc trans- 
mitter had been installed in an early 
Explorer satellite which, unfortunately, 
failed to enter orbit. 

We have also been informed that 
NASA does not plan to QSL satellite re- 
ports. They want to keep our space pro- 
gram on a high, scientific level and will 
continue to rely on the government - 
sponsored Minitrack network for track- 
ing reports. However, Electronics Illus- 
trated has learned that NASA certainly 
would welcome tape recordings of satel- 
lite signals taken off the air by short- 
wave listeners and radio amateurs, if 
these recordings are accompanied by 
complete reception information. 

Continued from page 81 

board is complete, mount it on the chas- 
sis (from the top) , and secure with the 
four nuts and bolts supplied. Then con- 
nect the input jack to the "ANT" con- 
nection on the bottom of the printed 
circuit board, using a short piece of 
shielded cable, such as RG -58/U coaxial 
cable. The connection from the output 
jack to the "OUT" connection on the 
bottom of the printed circuit board can 
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be an ordinary piece of wire, but make 
it as short as possible. Connect a lead 
from "B+" connection on the bottom of 
the printed circuit board to a connec- 
tion on the barrier strip. Do the same for 
the filament lead. 

The converter is now ready for in- 
stallation in the car. When you tune 
your auto receiver from 600 kc to 1600 
kc, you will actually be tuning 50 to 51 
megacycles. As an example, when your 
radio dial is at 980 kc you will be tuned 
to 50.38 mc. The unit may be installed 
in the trunk with the transmitter, under 
the dash, or even in the glove compart- 
ment, as the unit is quite small. The lo- 
cation will depend on the space avail- 
able in your particular car. Keep in 
mind, however, that you will connect 
the output of the unit to your auto radio 
antenna input. 

Use shielded cable for the B+ lead 
from the transmitter, to minimize pos- 
sible pickup of ignition and other noise. 
The "A" lead for the filaments may be 
connected to any spot where six volts 
DC is readily available in the radio. 

Use a piece of coax, or other shielded 
cable from the output jack on the con- 
verter chassis to the jack on your re- 
ceiver that the broadcast antenna plugs 
into. You will have to unplug the auto 
antenna lead from your receiver. Put a 
regular auto antenna type plug on the 
cable from the converter and simply 
plug it into your auto receiver. 

As described last month in the trans- 
mitter section, the B+ voltage from the 
auto receiver which connects to the 
push -to -talk relay in the transmitter, is 
connected through the relay, back to 
the auto receiver when the "mike" 
switch is not depressed. Connect the 
B+ lead from your converter to this 
same terminal on the barrier strip. This 
way, the converter will have B+ when 
the receiver has it, and will not when 
thé mike switch is depressed. Be sure 
that you do not connect this B+ lead 
from the converter to the B+ lead from 
the receiver. Otherwise you will have 
B+ to the converter when transmitting 
and not when receiving. You must con- 
nect it to the terminal on the transmit- 
ter barrier strip which goes BACK to 
the receiver from the relay. 
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CITIZEN BAND 
CLASS "D" 

CRYSTALS 
All 22 Frequencies in Stock 

3rd overtone..005/ tolerance -to meet all 
F C C requirements. Hermetically sealed 
HC6 /U hpins a ila le, ze95 pacing -.050 pins. (.093 pins available, 

add 150 per crystal). Add 50 per crys- 
tal for postage and handling. EACH 

The following Class "D" Citizen Band frequencies in 
stock (frequencies listed in megacycles): 26.965, 26.975, 
26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 
27.075, 27.085, 27.105, 27.115, 27.125, 27.135, 27.155. 
27.165, 27.175, 27.185, 27.205, 27.215, 27.225. 

RADIO CONTROL CRYSTALS IN HC6 /U HOLDERS 
In stock for immediate delivery (frequencies listed in 
megacycles) sealed crystals 26.995, 27.045, 27.095, 27.145, 
27.195, 27.255, tolerance .005% (' /2" pin spacing pin 
diameter .05 (.093 pin diameter, add 150) $2.95 ea. 

FUNDAMENTAL FREQ. SEALED CRYSTALS 
in HC6 /U holders 
From 1400 KC to 4000 KC. .005% Tolerance $4.95 ea. 
From 4000 KC to 15,000 KC any frequency 

.005% Tolerance $3.50 ea. 
SEALED OVERTONE CRYSTALS 

Supplied in metal HC6 /U holders 
Pin spacing .486, diameter .050 
15 to 30 MC .005 Tolerance $3.85 ea. 
30 to 45 MC .005 Tolerance $4.10 ea. 
45 to 60 MC .005 Tolerance $4.50 ea. 

ma QUARTZ CRYSTALS 
FOR EVERY SERVICE 

L,L `6.y All crystals made from Grade "A" im- 
ported quartz -ground and etched to exact 
frequencies. Unconditionally guaranteed! 

Ìt Supplied in: 
ET -243 holders MC -7 holders DC -34 holders FT -171 holders 
Pin spacing r/:" Pin spacing 3Y11" Pin spacing 3/4" Pin spacing 3/4" 

Pin diameter Pin diameter Pin diameter Banana pins 
.093 .125 .156 

MADE TO ORDER CRYSTALS 
1001 KC to 2600 KC: 

.01% Tolerance ..$2.00 ea. 005% Tolerance ..S2.75 ea. 
2601 KC to 9000 KC: 

.005% Tolerance $2.50 ea. 
9001 KC to 11.000 KC: 

.005% Tolerance $3.00 ea. 
Specify holder wanted 

Amateur. Novice. Technician Band Crystals 
.01% Tolerance $1.50 ea.-80 meters (3701 -3749 KC), 
40 meters (7152 -7198 KC), 15 meters (7034-7082 KC), 6 

meters (8335 -8650 KC) within I KC 
FT -241 Lattice Crystals in all frequencies from 370 KC to 
540 KC (all except 455 KC and 500 KC) 500 ea. 
Pin spacing 1/2" Pin diameter .093 
Matched pairs ± 15 cycles $2.50 per pair 
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.50 ea.; 
500 KC Crystals, $1.50 ea.; 100 KC Frequency Standard 
Crystals in HC6 /U holders $4.50 ea.; Socket for FT -243 

crystal 150 ea.; Dual socket for FT -243 crystals, 150 ea.; 
Sockets for MC -7 and FT -171 crystals 250 ea.; Ceramic 
socket for HC6 /U crystals 200 ea. 

(Add 50 per crystal for postage and handling) 
Write for free catalog complete with oscillator circuits 

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 
See big red display ... if he doesn't stock them, send us 

his name and order direct from nearest factory 

OUR NEW FLORIDA PLANT NOW OPERATING 
-Send orders to our nearest location! 

TEXAS CRYSTALS 
Texas Crystals, Dept. E -109 Texas Crystals, Dept. E -109 

8538 W. Grand Ave. Crystal Drive 
River Grove, Ill. OR Ft. Myers, Florida 
Phone GL 3 -3555 WE 6 -2100 

1 ATTACH THIS COUPON TO YOUR ORDER FOR I 
SHIPMENT VIA 1ST CLASS MAIL AT NO EXTRA COST 
TERMS: All items subject to prior sale and change of 
price without notice. All crystal orders must be accom- 
panied by check, cash or M.O. with PAYMENT IN FULL. 
NO COD's. Add 50 per crystal for postage and handling 
charge. E-109 
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A Tesla Coil 

Continued from page 57 

thin perforated Bakelite as was done in 
this model. Place the hexagons atop one 
another and drill a 3/8 inch hole near 
each corner through each of the pieces. 
This will assure accurate alignment of 
the pairs of holes. While in this position, 
cut a 21/a inch diameter hole in each end 
plate to form the openings through 
which the secondary will pass. Finally, 
slip the dowels into the pairs of holes in 
the end plates flush with the surfaces 
and glue in place with a fast -drying 
cement. This makes up the "squirrel 
cage" form for the primary coil. 

The primary is wound by fitting #16 
Formvar enamelled wire into the dowel 
grooves and pulling tight around each 
turn, for a total of 39 turns. The ends of 
the coil may be wound once around the 
terminal dowel stick and crimped 
tightly in place. 

Counting up from either end of the 
primary, scrape the Formvar or enamel 
insulation clean from the 15th turn. 
After scraping both ends of the winding, 
solder 20 inch lengths of flexible wire 
to each end and to the tap at the 15th 
turn. This wire should have good insu- 
lation such as the vinyl material used 
on modern hookup wire. Connect a 
colored, insulated banana plug to the 
free end of each of the wires; use three 
different colors to match the banana 
jacks that will later be located on the 
oscillator chassis. The primary coil is 
now finished. 

To protect the thin insulation of the 
secondary turns, cover the entire wind- 
ing with one layer of a good grade of 
vinyl tape. This not only makes for long 
life but also for trim appearance. After 
the coils are in place and the leads 
plugged into their matching jacks, 
throw the filament switch on. The 811A 
tube filament should light. Turn the fila- 
ment off. Using a 12 inch wood ruler or 
any scrap wood at least this long, place 
it under the bottom end plate of the pri- 
mary and slide the coil up on the second- 
ary until its top end plate is about 1/3 

of the way from the upper end of the 
secondary. Turn on the filament for at 
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get a real head start in work you like! 

choose 

qualify 

know 

... before 

enlistment 
It's up to you! The Army's new 

"Choose-it-Yourself" System lets you 
choose your vocational training 

before you enlist! Here's how it works: 

1. CHOOSE ... before enlistment! 
Choose your training from fields like 

Metal Working, Electronics, Motor 
Maintenance, Guided Missiles, Radar 

& TV Repair -and many more. 

2. QUALIFY ... before enlistment! 
Next you take aptitude and physical 

examinations to qualify for the 
training you've chosen. 

. before enlistment! 
If you qualify, you know you'll get 

the training you like. Your choice is 
written into your future Army 

record -guaranteed before you enlist. 

AND THERE'S NO OBLIGATION! Choose, qualify and know- without the slightest obligation 
to enlist. You get the Army training you like- guaranteed in writing -or you don't enlist! 
This week, see your Army recruiter and choose from his complete list of available fields. 

CHOOSE IT 

October, 1959 

YOURSELF VOCATIONAL TRAINING SYSTEM 
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UNIVERSITY ANNOUNCES... 
the new way to high fidelity 
stereophonic sound from ultra - 
compact speaker systems 

RRL-8° in a setting by Smilow-Thielle 

Three new systems of highest quality... priced 
to fit the tight budget ... styled to match the 
wife's decor. For maximum flexibility and con- 
venience, each is fine- furniture finished on 
four sides . for use as highboy or lowboy 
on bookshelf. bench, or built-in. Full details 
are in new edition of "Informative guide to 
high fidelity stereo and monophonic speaker 
systems and components." Write to Desk El. 
University Loudspeakers. 
Inc.. White Plains. N. Y. Ì 

RRL.Radiation Resistance Loading y 
to give outstanding bass reproduc- 
tion from ultra- rampart cabinets. 

,...._.._ .................._...w..o....................._.... 

ONE CENT SALE 
BUY ONE AT OUR REGULAR LOW PRICE AND 

GET THE SECOND FOR ONLY 10 MORE 

CITIZENS BAND TRANSMITTER (27 MC) chassis 
complete with crystal. $9.99 ea. two for $10.00. 

TRANSMITTER similar to above but with 5 watt 
11,7 stage instead of 1 watt. $12.49 ea. two for $12.50. 

CITIZENS BAND RECEIVER chassis tunable 
through all 22 channels. Complete with audio am- 
plifier. $9.99 ea. two for $10.00. 

AMATEUR BAND TRANSCEIVER (144 -148 MC) 
chassis with dual VHF triodes for walkie- talkie 
radiophone. $9.99 ea. two for $10.00. 

MICROPHONE High output 200 ohm carbon with 
terminal lugs. $1.49 ea. two for $1.50. 

COILED CORD 4 conductor 11" telephone cord. Ex- 
tends to over 4 ft. .99 ea. two for $1.00. 

KIT OF PARTS for AM -FM VHF radio receiver. 
Tunable from 80 -200 mc. which includes U. S. satel- 
lite frequencies. $6.99 ea. two for $7.00. 

TRANSISTOR AUDIO AMPLIFIER gives 50X volt- 
age gain on low level signals. Operates on 11/2 volts. 
$3.99 each, 2 for $4.00. 

SUPER SPECIAL: 25 watt, 30 to 40 mc. crystal con- 
trolled FM radiophone mobile transmitter with 8 
tubes and dynamotor power supply. Orig. cost over 
$300.00. Can be converted to Citizens Band. Used 
good condition $24.99 ea. two for $25.00 F.O.B. Hollis, 
N. Y. 

LIMITED QUANTITY -N0 LITERATURE OR CATALOG 

Remit in full. Include sufficient postage. No C.O.D.'s. 

VANGUARD ELECTRONIC LABS. 

least 10 seconds, then turn on the high - 
voltage switch. FROM THIS POINT 
ON, KEEP AWAY FROM THE COILS 
AND THE VACUUM TUBE. YOU 
ARE DEALING WITH 1500 VOLTS 
FROM THE TRANSFORMER AND 
MUST EXERCISE EXTREME CARE 
TO AVOID SHOCK. 

You may or may not get corona dis- 
charge from the wire ring in the upper 
binding post at this time (see photo- 
graphs) since the secondary may not be 
in resonance. Let the primary slip 
slowly down the secondary column 
while you observe the ring. At a well - 
defined point along the column, corona 
sparks should begin to shoot from the 
ring. Note the position of the primary 
for maximum corona, TURN OFF THE 
PLATE SWITCH THEN THE FILA- 
MENT SWITCH, and then mark the 
correct position of the primary coil with 
a bit of crayon on the vinyl tape. A 
heavy rubber band around this portion 
of the secondary will serve to hold the 
primary in place during use. 

The Tesla coil is used principally as a 
demonstration of high- tension elec- 
tricity. The corona discharge is fascinat- 
ing to watch, especially in a dark room. 
Bring a long fluorescent tube, held in 
your hand, about two feet from the 
secondary and it will light brightly as if 
by magic; it will continue to glow up to 
four feet from the coil. 

Stand three feet from the coil with a 
neon lamp in your mouth. You'll look 
like a human dynamo, because the lamp 
will glow brightly without connections. 

Hold an insulated screwdriver in 
your hand and bring the blade within 
inches of the discharge ring. Sparks will 
leap to metal, but you will feel nothing. 

Lay a piece of medium steel wool 
about the size of a golf ball on the dis- 
charge ring. When power is applied, you 
will see a startling display of St. Elmo's 
fire coming from the many strands. 

Make a five -pointed star of aluminum 
foil and connect it to the discharge ring 
(vertically) . Watch the streamers from 
the points and its spectacular effect. 

If you can borrow some Geissler tubes 
filled with gases such as neon, helium, 
argon, mercury vapor, etc., hold one end 
of each of these in your hand in a fan- 
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WORLD'S LARGEST 
MANUFACTURER OF 

easy -to -build 
do -It- yourself 

ELECTRONIC KITS 

"bookshelf" 12 
COMBINES BEAUTY, 
Build this high quality amplifier in a few hours 
of your spare time and enjoy true high fidelity 
performance for years to come. Provides full 
range frequency response from 20 to 20,000 
CPS within t1 db, and has less than 1% 
harmonic distortion at full 12 watt output over 
the entire range (20- 20,000 CPS). Miniature 
tubes are used throughout the advanced cir- 
cuitry, including EL84 output tubes in a push - 
pull tapped- screen output circuit. The special 
design output transformer has taps for 4, 8 and 
16 ohm speakers. The model EA -2 has its own 
built -in preamplifier with provision for three 
separate inputs, mag phono, crystal phono and 
tuner. Features RIAA equalization, separate 
bass and treble tone controls, and a special 
hum -balance control. Complete with instruc- 
tions for easy assembly. 

MODEL EA -2 

$2895 
SHPG. WT. 15 LBS. 

watt amplifier kit 
STYLE AND QUALITY 

141' rJ 

Complete selection of Monophonic and Stereo Kits! 

PREAMPLIFIERS TUNERS 

ar 
Il qb .....,.. 

SPEAKER SYSTEMS AMPLIFIERS 

Send for FREE catalog 

listing over 

100 high quality 

dependable 

Heathkits for you 

to choose from. 

All Prices F.O.B. Benton Harbor, Mich. Pricey and Speci- 
fications Are Subject To Change Without Notice. 

HEATH 

pioneer In 
do-ft-yourseH" 

electronics 

name 

COMPANY 
BENTON HARBOR 39, MICH. 

a subsidiary of Daystrom, Inc. 

P ease send your latest Free Catalog. 

address 

city & state 
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CUT HOLES 
IN 1 -1/2 MINUTES 

(OR LESS) 

with Greenlee 
Chassis Punches 

Many sizes . . . quickly make 
smooth, accurate holes in metal, 
hard rubber, or plastics . . . fol 
sockets, plugs, controls, meters, 
panel lights, etc. Easy to use, simply turn with 
a wrench. Write today for free literature. 

8 8 
GREENLEE TOOL CO. 
1783 Columbia Avenue, Rockford, III. 

11,./ to' A.Vr 
SAVE YOUR 
SINKING TV 
with 

t 
he 

TV LIFE -SAVER 
Just plug in 

$ I 95 complete 

Don't -blame your TV set... Doñ t blame your TV repair man... 
blame yourself for costly set failure due to tube breakdown... 
because you didn't install a TV LIFE -SAVER 

ORDER DIRECT -STOP COSTLY SET FARM 

Send your check, money order or C.O.D. today, to: 

Hollywood Television, Dept.110, 1949 Moffett St., Hollywood, Fla. 

The TV We -SAVER is a product of the WUERTH TUBE -SAVER CORP. 

* Stops annoying TV breakdowns 
by protecting all tubes including 
the picture tube from surge 
current damage 

* Utilizing the famous SURGISTOR, 
original equipment in Todays new 
television sets you get triple the 
life from all your tubes 
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like arrangement. The display of colors 
will be startling, when they are brought 
near the discharge ring. 

Carefully remove the secondary and, 
while it is still coaxial with the primary, 
lay the whole assembly on its side on a 
wood table top. Connect a length of wire 
to the banana plug at one end and an- 
other length to the binding post and 
form a 6 or 7 inch spark gap. (Some re- 
tuning by shifting the primary wind- 
ing may be necessary since the second- 
ary is now removed from ground.) RE- 
MEMBER THAT ADJUSTMENTS 
MUST BE MADE WITH BOTH 
SWITCHES OFF! 

Build -It Course 

Continued from page 71 

wave form from input to output of a 
given tube in this application is in am- 
plitude, or strength. 

Another reduction in distortion is ac- 
complished by inverse feedback. Small 
irregularities appear in the output if the 
tube does not perfectly amplify all parts 
of the signal wave form. It is possible to 
cancel out these irregularities by tap- 
ping off a small portion of the output 
voltage and feeding it back to an earlier 
stage in the amplifier. It is important 
that the feedback voltage be of opposite 
polarity to the point it is applied to. Ex- 
amine the practical schematic diagram 
that shows all parts of the complete am- 
plifier. At the lower right is R13, the 
feedback resistor. It taps voltage from 
the secondary of the output transformer 
and brings it to pin 7 of the first ampli- 
fier tube V2A. The feedback voltage, 
being opposite in polarity, cancels that 
part of the wave that carries distortion. 
Although the process of feedback re- 
duces the overall gain of the amplifier, 
a desired effect is achieved. 

Push -pull is also a distortion -reducing 
feature. Instead of selecting one large 
power tube in the output circuit, two 
smaller ones are used. At a given in- 
stant, the applied signal causes one tube 
grid to go negative, the other relatively 
positive. Thus the output currents com- 
plement each other, as one tube's cur- 
rent rises and the other falls. This con- 
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LOWEST PRICE EVER 

FOR A STEREO 
AMPLIFIER! $29"- $5 MONTHLY 

COMPLETE ... not a kit! 
Price includes handsome gold, maroon 
and white metal cabinet! 

REALISTIC STEREOIYNE -7 AMPLIFIER 

Another REALISTIC exclusive to electrify the HI -FI 
world! Our engineers designed it. It was manufactured 
to meet our exacting standards. We guarantee it to out - 
perform $40 to $50 stereo amplifiers or your money 
back! The REALISTIC -7 is a complete amplifier, de- 
signed to get you into stereo at the lowest possible costi 
Operates from any low output crystal or ceramic cartridge 
. . . has separate inputs for phono and stereo tuner . 

outputs for 8 -ohm stereo speakers. A unique tone control 
circuit provides "flat" response on both channels ... also 
functions as rumble filter to squelch turntable noise. 
Straight AC circuit - no hum! Ganged volume control 
adjusts both channels simultaneously. Balance control 
keeps both speakers in perfect balance for listening pleas- 
ure. Size: 97," W 5/" H x 41%6" D. Can easily be 
adapted for cabinet installation . . front panel has 3s" 
edge for mounting. Order today. Convert to stereo. At 
this price there's no reason to delay. 

F? EALI BT easdeal BEIf Wig !1l-F1 S 

Oft 
STEREO AND AM-FM AND TURNTABLES THE FAMOUS 
MONAURAL FM TUNERS AND CHANGERS ELECTROSTAT4 SPEAKERS AND 
AMPLIFIERS TWEETER SPEAKER SYSTEM; 

PEAS ea o.e.drt. flrr d ...lt er.r.rr.I.. r. . ßr4._..._........ ..4... 

October. 1959 

12 MONTHS SUBSCRIPTION 
TO BARGAIN BULLETINS 

Page- after -page, month- after- 
month. Exclusive bargains in 911-FI, 

AMATEUR RADIO, LP RECORDS, 

POWER TOOLS, OPTICAL GOODS 
and TEST EQUIPMENT. Write today. 

COMPLETE GUIDE 
TO ELECTRONIC 
PARTS BUYING 

250 pages, 8% x 11, 
illustrated handbook. Ar- 
ticles, engineering data, i 
plus buying guide. Over 
30,000 items. Available 
Sept. 1 

FILL IN - CLIP - MAIL TODAY 

RADIO SNACK CORPORATION, Dept..._ 
730 COMMONWEALTH AVENUE, BOSTON 17, MAU. 
Please Send me, 

Ba gain Bulletins 
for 1 year FREE! 

1960 Guide Io Elec- 
tronic Buying 35( 

Onu. ITE! SNP. 
TIT. 

ORDER # SALE 

EEALISTIC-TARPLIFIEE E ILO. MLZ Sn.ts 

Check 

NAME 

ADDRESS 

CITY 

Money 
Order 

C.O.D 'Shipped by 
express only 

ZONE STATE 

RADIO SHACK 
CORPORATION 

167 WASHINGTON STREET, BOSTON 8, MASS. 

730 COMMONWEALTH AVENUE, BOSTON 17, MASS. 

230-234 CROWN STREET NEW HAVEN 10. CONN. 
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ELEC 

Your advertisement can reach this mail -buying audience for only 351 per word payable in advance 

(Check or M.O. please) . . minimum 10 words. Closing dates are the 20th of 3rd preceding month 

i.e. copy for the January issue must be in our office by October 20th. Mail to ELECTRONICS 

ILLUSTRATED, 67 West 44th St., New York 36, N. Y. Word count: Zone number free. Figure one word: 

Name of state (New Jersey), name of city (New York); sets of characters as in key (14 -D); also 

abbreviations as 35MM, 8x10, D.C., A.C. 

SAVE MONEY ORDER BY MAIL 

. FOR SALE 

MONEY SAVING Prices on tubes. TV, 

Radio, Transmitting and Industrial 
Types. New, 1st quality, guaranteed. Top 
name brands only. Government surplus 
and commercial test, lab and communi- 
cations equipment in stock. Sell us your 
excess tubes and equipment. Unused, 
clean tubes of all types wanted. Send 
specific details in first letter. Write for 
"Green Sheet" catalog 251. Barry 
Electronics Corp., 512 Broadway, (Dept. 
EI.), WA S -7000, New York 12, N. Y. 

BARGAIN PARTS Kit M101- Fabulous as- 
sortment -ID lbs., 50 items, $50 value 

for $3.00 (Add postage). MDC, 944 W. 
Tioga Street, Phila. 40, Pa. 

6 TRANSISTOR YAECON super hetero 
dyne receiver with built in speaker. 

Slightly larger than a pack of king size 
cigarettes. Complete with pigskin case, 
magnetic earphone and battery for 
$29.95. The Newhart Company, Box 204, 
New Hartford, New York. 

TELEVISION PICTURE Tubes below 
wholesale. Year warranty. Write. Lee 

Sales, Box 437B, Bardonia, New York. 

PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING 

PENNY PRINTING, Letterheads, Enve- 
lopes, penny each. Minimum 50. 109 

North Adams, Burlington, Iowa. 

EMPLOYMENT OPPORTUNITIES 

EARN BIG Money Selling Commercial 
Shelving -Parts Bins -cabinets -shop 

equipment. Sold everywhere! Terrific 
commissions. Free 32 page catalog -Job- 
ber discounts. BFC Corporation, 2938E. 
Hedley, Philadelphia 37, Pa. 

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. 

BUSINESS OPPORTUNITIES 

WE PAY $4.50 lb. dried. Grow Mush- 
rooms. Cellar, shed and outdoors. 

Spare, full time, year round. We pay 
54.50 lb. Free Book. Mushrooms, Dept. 
315, 2954 Admiral Way, Seattle, Wash. 

VENDING MACHINES -No selling. Op- 
rate a route of coin machines and earn 

high profits. 32 -pag catalog heel 
Parkway Machine Corp., Dept. 33, 715 

Ensor St., Baltimore 2, Md. 
OPERATE PROFITABLE mailorder busi- 

ness!! Write: Bond, T -1637 West Vernon, 
Phoenix, Arizona. 

AGENTS WANTED 

RUN A spare -time Greeting Card and 
Gift Shop at home. Show friends sam 

pies of our new 1959 Christmas and All 
Occasion Greeting Cards and Gifts. Take 
their orders and earn to 100% profit. No 
experience necessary. Costs nothing to 
try. Write today for samples on ap- 
proval. Regal Greetings, Dept. 44, Fern- 
dale, Michigan. 

HI-FI 

HI -FI CONVERTER. Console sound from 
your radio, television, tape recorder, 

phonograph, with new speaker and en- 
closure kit. Free folder. Windhaven 
Radio, Box 16K -74, ,Baroda, Michigan. 

TAPE RECORDERS 

SCOTCH RECORDING tape at "Profit 
Sharing" prices-send tor catalog - 

you'll be glad you did! -Tapeco, Dept. -J, 
P. O. Box 4353, Inglewood 3, California. 
RENT STEREO Tapes -over 800 different 
-all major labels - free catalog. 

Stereo-Parti, 1608 -J Centinela Ave., In- 
glewood 3, California. 
TAPE RECORDERS, Hi -Fi components, 

Sleep Learning Equipment, tapes. Un- 
usual values. Free catalog. Dressner 
69 -02 Z 174 St., Flushing 65, N. Y. 

HI -FI, RECORDERS. Free Wholesale Cat- 
alogue. Carston, 125 -G East 88, N. Y. C. 

28. 

RADIO & TV 

AMERICA'S 3,774 RADIO and television 
stations need part time help. Often no 

experience necessary. Work part time as 

announcer, technician, cameraman, prop - 
man, many other jobs. Complete copy- 
righted instructions $1.00. J. C. Zastrow 
Radio, Box 802, Aberdeen, South Dakota 
POCKET T -V with picture. Send stamped 

envelope for info. Ekeradio, 650 N. Fair 
Oaks, Pasadena, California. 
CRYSTAL RADIO Experimenters. Write 

to Hulot, 305 Hope, Lakewood, N. J. 

DIAGRAMS FOR repairing radios, ampli- 
fiers, $1.00; television $2.00. Give make, 

model. Diagram Service, Box 672-EI, 
Hartford I, Conn. 
15 TESTED ONE -TUBE circuits -251, with 

Tr a n s i s t o r experiments, catalog. 
Laboratories, 1131 -K Valota, Redwood 
City, California. 
WORLD'S SMALLEST Radio $1.00 and a 

stamped addressed envelope to 
Ekeradio, 650 N. Fair Oaks, Pasadena, 
Calif. 

EDUCATION & INSTRUCTION 

COMPLETE YOUR High School at home 
in spare time with 62- year -old school. 

Texts furnished. No classes. Diploma. In- 
formation booklet free. American 
School, Dept X737, Drexel at 58th, Chi- 
cago 37, Illinois. 
USED CORRESPONDENCE Courses and 

Educational Books bought, sold, rented, 
catalog Free. Vernon, Summerville, Ga. 
CALCULUS, POWERFUL Modern Mathe- 

matics, Easy Practical Lessons, First 
Four SI. Mathco, 4256 -1 Minmor, Cin- 
cinnati 17, Ohio. 

ELECTRICAL SUPPLIES & 
EQUIPMENT 

APPLIANCE PARTS, Accessories Whole- 
sale. New enlarged catalogue 251. 

SECO, 26 South 20 Street, Birmingham 3, 

Alabama. 

MISCELLANEOUS 

SKYSCRAPER -HEEL SHOES! Photo Cata- 
log, $1.00. Finecraft, Box 442 -F, Holly- 

wood 28, Calif. 

STAMPS & COINS 

INDIAN CENT plus Bargain Lists 101. 

Hutchinson's, Box 4747, Philadelphia 
34, Penna. 

DETECTIVES 

DETECTIVES -WORK Home -Travel. Ex- 

perience unnecessary. Detective Par- 
ticulars free. Write, Wagner, B -125 West 
86th, New York 24. 

. MUSIC 

SONGPOEMS AND Lyrics Wantedl Mall 
to: Tin Pan Alley, Inc., 1650 Broadway, 

New York 19, N. Y. 
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conflict. The rate at which a player can 
attack the enemy is determined by one 
of the two voltages. The other voltage 
represents his defensive capability. 

Each player has a defense potentio- 
meter that controls his interceptors, a 
switch to launch an air attack, and a 
switch that selects one or more of eight 
enemy targets. 

Several integrating circuits are used 
to simulate the accumulation of war 
goods, and factory production can be 
regulated through simple resistor -ca- 
pacitor circuits. A strike consists of 
charging a capacitor through a neon in- 
dicating bulb. The charge, conducted 
through a resistor to the grid side of a 
plate- to-grid capacitor linked to a tube, 
has an immediate effect on the plate 
voltage of the tube. The resulting volt- 
age is what is left of the enemy's offen- 
sive or defensive potential, depending 
on which target has been under attack. 

In launching attacks, there is a time 
delay (the time it takes to charge a ca- 
pacitor) before the attack actually 
reaches the target. This is indicated by 

the rate of flashing of a neon bulb. De- 
pending on the rate of attack, the target 
may have a chance to marshall a de- 
fense. The interception of a strike is 
handled in this manner: The grid of a 
thyratron tube is driven, through re- 
sistors, by the plate of a cathode - 
coupled multivibrator. The cathode is 
adjusted to the proper level by a po- 
tentiometer. A negative pulse from the 
multivibrator drives the grid negative 
and prevents the negative pulse on the 
cathode from firing the thyratron. The 
negative grid signal thus becomes an 
interception of the strike. 

The progress of the "war" is pre- 
sented to the players mainly through 
neon bulbs. When a target capacitor, for 
instance, is charged to the "destroyed" 
point, a neon bulb glows. When the bulb 
flashes rapidly, the offense is at a high 
level. When the striking force is low, 
the bulb barely flashes at all. Meters are 
provided to indicate the level of each 
side's offensive potential and the game 
is usually decided when one side is 
below 10 %, of its offensive potential. 4 

ICRO 
ELECTRON TUBE 

INTRODUCES FOR THE FIRST TIME 
ANYWHERE A SELECT STOCK OF USED 
TUBES AT A FABULOUS LOW PRICE 

HUIJOREpER 

All TUBES SENT POSTAGE PAID 
Please send 25c bondl.ng for orders under SS end 25% 
deposit on C.O.D orders Send oppordmote postoge on 

Cono:fion and loreign order: 

ICRO 

W. pwranlfsa 
FREE replacement 

andelYe ten our own labenfor 
from ` Fails function 

efficientlny lube °Mratin lo / 
Ihe ad 

defective merchand s. Prompt ,dun Y under 
advertised 

tubes ° da are made electrically 
perfect factory 

are not necessarily 
new but may be 

is clearly so marked. Y seconds 
or used tvba 042 S5S a-<h 02e l71Or NN0 

S'! j 101242 1T 
70 

NS 
517 44 724 

12A 
W4 N: T :War 
MS 

1247{ ilOOr 
1lS {.,Ìt 1a0{OT {aN707 t2aT7 1Q MO! !l47 {{jj 12aV7 
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1V1 04N! 
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lYS SAIS {q SsY40r Iz457 
1v2 ~Má fCN fMSOT 1294 

Wit:{X4 126AS 
2A3 uaf 6C0{00 {XS 126.47 

33/Ñ, rArtiar 4LS S77a 1281{ 

2a2S {ARS SCM{ 7Ä,/XXl 12ÓN7 4403 {CM7 G{ 
33C {A{ K> 77 12677 {4T{ j¿x USO7 N[S 7ë{ 1j843 
701 Ú {p« 7ei 1287 
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M17 777 12W{OT 
SOSO N04 77S 32X{ 
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E 
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NOW READY! McGraw -Hill's New Train -Yourself Course 

TELEVISION AND 

RADIO REPAIRING 

REPAIRING 

RECORD CHANGERS 

PROFITABLE RADIO 

TROUBLESHOOTING 

PROFITABLE 

TELEVISION 

TROUBLESHOOTING 

and 

FIX TV RAE CORD CA CHANGERS 

6 BIG 
VOLUMES 
including 

Home Course 
Outline! 

Shows how 
to Get Ahead Fast. 

-even if you've never looked inside a set before! 

AT LAST - at Amazing LOW COST - The 
Most Complete TV -Radio Repair Course 
Ever Published. TELLS and SHOWS How 
to Do Every Job Quickly and Easily - 

Make GOOD MONEY, Full or 
Spare Time in the BOOMING 

f Repair Business 

AFTER 10 YEARS 
OF PREPARA- 

TION - McGraw -Hill's new 6- Volume 
Course brings you everything you need 
to know to "cash in" on the TV -RADIO 
boom. Over 2,350 pages of money -making 
"know -how" by top factory engineers 
and electronic experts. THREE giant 
REPAIR MANUALS tell and show how 
to FIX every trouble the easy way. TWO 
huge TROUBLESHOOTERS tell ex- 
actly WHERE to begin, WHAT tools 
to use, HOW to "polish off" every job. 
Complete Home Study Volume guides 
you every step of the way, tells how to 
get ahead fast as a repairman - build 
up your own business, full or spare 
time, for BIG PROFITS! 

EARN While You Learn 
Tested - and now used in top schools, 

and repair shops - Course volumes are 
simple enough for green beginners, 
amazed "pros" with new easy methods. 
Starts you doing simple repairs - and 
earning money - from very first chap- 
ter. ABC pictures and directions make 
tougher jobs a "snap." Before you fin- 
ish you can earn many times its cost. 

NO previous training needed. NO com- 
plicated formulas. PLAIN ENGLISH 

pictures and directions cover ANY job 
on EVERY set - tubes, circuits, speak- 
ers, new a -c /d-c portables, Color TV, 
even what to charge for every job! 

RIG MONEY -Spare or Full Time 

Forget lack of experience. Forget your 
age. Over 40 MILLION TV sets, 130 
MILLION radios - and the shortage of 
repairmen - mean big money for you. 
Course makes it easy to "cash in," spare 
time or full, start your own business, 
enjoy your work and a big bank account ! 

SEND NO MONEY 

Try Course 10 days 
shipping!) If you don't 
you started in a 
money -making re- 
pair business -re- 
turn it, pay noth- 
ing. Otherwise 
keep it. Earn while 
you learn ; and pay 
the low cost on 
easy terms. Mail 
coupon NOW. 
McGraw-Hill Book 
Co.. Dept. EI.10, 
327 West 41st St., 
New York 36, N. Y. 

FREE. (We pay 
agree it can get 

free AU THREE Valuable Repair Aids: TV, RADIO, and 

CIRCUIT Detect -O- Scopes (Total Retail Value $3.00) 

FREE - whether you keep 
the Course or not - THREE 
amazing DETECT -O -SCOPE 
Charts. TV and RADIO Scopes 
enable you to spot all tube 
troubles in a jiffy. CIRCUIT 
Scope spots all circuit trou- 
bles. Make fix -it jobs easier, 
faster. 16 x 21 inches. ALL 
THREE (worth $3.00) yours 
FREE while they last on this 
introductory offer. 

112 

Examine 
Entire Course 

FREE 
for 10 Days! 

PARTIAL CONTENTS 

OTelevision and Radio Repairing 
Testing, repairing, re- 

placing parts, 566 pages. 700 
This -Is -How" pictures, dia- 

grams. By John Markus, Feature 
Ed., Electronics Magazine. 
© Practical Radio Servicing - 

Easy -to- follow directions, 
diagrams, drawings - with Job 
sheet for every repair Job. 599 
pages. 473 illus. By William Mar- 
cus, Alex Levy, Electronic Train- 
ing Experts. 

© Profitable Radio Troubleshooting 
-WHERE to look and WHAT 

to do for every trouble. How to 
avoid costly mistakes, handle 
customers profitably. 330 pages. 
153 "how -to" Illus. By William 
Marcus, Alex Levy. 

O Profitable TV Troubleshwting- 
Short -cuts to SPOT and FIX 

every trouble -fast, for big prof- 
its. By Eugene A. Anthony. Serv- 
ice Consultant, General Elec. Co. 

© Repairing Record Changers - 
Step -by -step pictures and 

directions - how to set up serv- 
ice bench, etc. 278 pages. 202 
A -B -C pu c,u . -. By Eugene Eck - 
lund. Eng. DuMont Lab.. Inc. 

OComplete Herne Course Outline 
- Getting started in televi- 

sion and radio servicing. How to 
get the most out of your Course. 
How to get ahead FAST. By 
John Markus. 

r_J THIS COUPON SAVES YOU $11.85 

McGRAW -HILL Book Co., Dept. EI.10 
327 West 41st St., New York 36, N. Y. 

Send me - postpaid - for 10 DAYS' FREE TRIAL the 6- 
Vol. McGraw -Hill TV, Radio and Changer Servicing 
Course. If okay, I'll remit only $4.95 In 10 days; then 
35.00 monthly for 5 months. (A total savings of $11.85 on 
the regular price of the Course and Detect -O- Scopes.) 
Otherwise, I'll return Course in 10 days; pay nothing. 

ALSO send rues (to KEEP whether or not I keep the 
Course) the 3 TV. RADIO, and CIRCUIT DETECT -O -SCOPE 

CHARTS, - total value $3.00. 

Name 

Address 
(Please Print Clearly) 

Zone No. 
City (If any) State 

CHECK HERE if you prefer to enclose first payment 
of $4.95 with coupon. Same easy pay plan; same 10 -day 
return privilege for full refund. EI -10 

L J 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


Learn Radio 
Servicing 
by Pra 

Fast Growing Field Offers Yoi 
Good Pay, Success, Bright Future 

Jobs Like These Go to the 
Radio -Television Technician 

Bigger than ever and still gro. ring. That's why Radio -T 
has special appeal to mien not satisfied with their ears 
ings. More than 4,000 Radio and TV stations on the a_ 

More than 150 million home and auto Radios. 40 millio 
TV sets. Training PLUS OPPORTUNITY is the idea 
combination for success. Plan now to get into Radio -T1 

r SMITH National Radio can train you at home in your spare thin, 
Fosnder NRI is the oldest and largest home study Radio -T 

school. Easy to understand, well illustrated lessons teat 
yo'- basic principles. And you LEARN -BY- DOING, by practicir 
with kits of equipment NRI sends. 

Start Soon to Make $10 -$15 a Week in Spare Tim 

Soon after enrolling many NRI students start to earn $10, $15 

week extra fixing sets in spare time. You get the benefit of NR] 
more than 40 years' experience training men. Make a move tool 
toward becoming one of that select group -a Radio -TV Technicia 
Send Postage -Free card today for actual Lesson and 64 -page Catalr 

BOTH FREE. NATIONAL RADIO INSTITUTE, Del - 
9KK, Washington 16, D. C. 

NRI Trained these Men 
"I knew practically nothing 
about Elec.ronics. After 15 les- 
sons I started repairing sets. My 
future looks bright.' D. B. 
A C K E R M A N, Mimeapolis, 
Minn. 

"Thanks to NRI. I operated a 
successful Radio Repair shop. 
Then got a job with WPAQ; 
now I am an engineer for 
WHPE." V. W. WORKMAN, 
High Point, N. C. 

You Practice Communicationt 
with Equipment NRI Send 

Nothing takes the place of practici 
experience. As part of NRI Cora 
aumications Course you build th 
Broadcasting Transmitter; train fc 
FCC License. 

You Practice Servicin 
with Equipment Sent 
As part of NRI's Servicing Court 
you build AC -DC Superhet Receive 
Vacuum Tube Voltmeter, many othit 
pieces of equipment for practc 
experience. 

"Have good job in a TV repair 
shop plus a small business in 
my home. In one year I went 
from lowest paid to head bench- 
man." V. BARR. Toronto, Ohio. MAIL POSTAGE CARD 
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America's best TWO-IN-ONE magazine! 

"r.4,a.,""..."-. 

best in how-to-do 

; : . ..__...__._... _. 

best in science 

read 
t 1 
Sarnitirien 

254 at all newsstands 
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