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Learn from men who are
pioneering electronics/

Ssenllize fu feoAb v AR Development of guided
missiles and electronics fun defense was pioneered by
today’s Army. That's why Army electronics and
missile training rank with the world's finest. And that's
why you're now able to get a technical education
worth thousands of dollars—at no cost to you!

%\ N
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‘L\ \LLL\IL M LL[L\LQI FRUEKM\& The Army's exclusive
Graduate Specialist Program allows qualified high
school graduates to choose from 107 classroom tech-
nical courses. Successful candidates have their chosen

course guaranteed before enlistment. (High school
seniors can apply before graduation and enlist after.)

e

=

ST 10k WIS FIY BOUELL) . . 1S TKLE Find out

all about these two Army educational opportunities
in a new 48-page booklet entitled The Secret of Getting
Ahead. Learn how to apply, how to qualify, how to
choose your electronics training before enlistment.
Order your free copy by mailing coupon today.

UEG&SE BEFGRE EN“STMENT ‘1rain in a field you pick
yourself! Choose from Electronics; Radar & TV
Repair; Atomics: Guided Missiles: many more. If
you quallfv for either the Graduate Specialist Program
or the *Choose-it-Yourself' Vocational 1raining
System—your choice is guaranteed before enlistment!

& O, f b: :
“CREOSE-IT- YOURSEI.F" VOCATIONAL TRAINING SYSTEM

For the capable man who may lack a high school
diploma. the new Army **Choose-it-Yourself” Voca-
tional Training System lets you choose your vocational
training before you enlist. To qualify, you must pass
selective aptitude and physical examinations.

e & B WL I o N o ESEm W W W NN
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Without obligation, please rush

L Y
& me a free copy of |
E THE SECRET OF GETTING AHEAD ei6ss B
8 (]
¥ PRINT NAME .
4] ADDRESS [
L CITY Z0NE L
e ]
A STATE ?

Quﬂnn-----------'

TODAY, CLIP THIS COUPON AND MAIL TO:

THE ADJUTANT GENERAL
Dept. of the Army
Washington 25, D.C., ATTN: AGSN
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Make More Money Soon
Fixing Electric Appliances

Actual Lesson

Fast Growing
F R E Field Offers
_ Good Pay, Security

Inferesting Work

-

ey e L

Learn at Homein Spare Time ' 2 :

Farn more money. Enjoy doing important, interesting work. Learn Electrical
Appliance Servieing. This is a field of increasing opportunity. Toduy every wired
home has many electrical appliances and millions and millions of new appliances
are made and sold each year. Find out more about this great, growing field.
Find out how NRI can train you, at home and in spare time to be an Appliance
Service Technician. See how you can start soon to make extra money servicing
apphances.

Add to Your Income Soon After Enroliment pupygss
Opportunities Increasing for Service Technicians FZPRES

NRI Training is practical, thorough. You get easy-to-understand lessons, and gm\lltlﬂf-
NRI supolies parts to build professional type Muiti-Use Tester. Use it to get ELECTNC“L
practical experience. Soon, you can add t6 your income by servicing appliances. "PL“NCES
Build a profitable sideline for your spare time —qualify for a good job—develop N v
a business and be your own boss. As an Apphance Service Technician, your
opportunities are broad—your services wanted, gladly paid for, highly regarded
in your community.

Appliances are necessary to comfortable, convenient living. Owners pay well
to keep them in repair. The field is amazingly big. In addition to major appli-

L *
Appliance Repair
ances such as electric ranges, air conditioners, refrigerators, there are over

40,000,000 electric irons, 5,000,000 electric blankets, 15,000,000 coffee makers, o OHers Yo“
plus more millions of vacuum cleaners, fans, toasters, mixers, ete. FOR LESSON FREE

Learn and Earn With Tester ——vT — e
Dip|°ma When You Finish National Radio Institute

| Over 40 Years
Experience |

Backs Up ‘
NRI Training

Find Out What

I Det. KF9, Washington 16, D. C. I
Locate appliance troubles easily with = Please senc me Electric Appliance Servicing Lesson and
Portable Apgliance Tester you build. You | Book FREE. (I understand no salesman will call.) |
use it to learn, and do actual electric

appliance repair jobs. For only $3.00 with

enrollment and $6 per month, get training Name _____ .. Age l
incl 1ding Tester—a small price to pay for

increased earnings. Mail coupon for I
Sample Lesson and Book—your first step
toward more interesting ‘work, bigger |
earnings. NATIONAL RADIO INSTITUTE,
Dept. KF9, Washington 16, D. €. L. . ACCRIDIEID Mudsin NATIONAL MOMS STuoy Covneht ]

June, 1959 le
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ELECTRONICS

ILLUSTRATED

A FAWCETT PUBLICATION
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OPPORTUNITIES IN ELECTRICITY-ELECTRONICS

Train the Coyne way for a better job in Electricity-
Electronics —a field that offers a world of opportun-
ities pow and in the years ahead. In industry —in the
home — Electricity and Electronics are playing a vastly
greater role than ever before. New developments and
rapid growth are creating :ncreasing job opportunities.
Automation Electronics —one of the more recent ap-
plications of Industrial Electronics to manufacturing
processes — promises to crzate additional demands for
trained Electrical-Electronics men such as-we have
never seen. Electrical-Electronics Training can be
taken separately or combined with Television-Radio
training. Send coupon for more information.

Training In Refrigeration and Eilectric Appliances can be Included.

YOU TRAIN IN CHICAGO—Learn the easler practical way io the
NEW S8BOP-LABS of Coyne in Chicago. 8hop work plus technieal
tralning. No advanced education or previous experience needed.
Litetime Employment Service to Coyne Graduatea.

STARY NOW-—PAY LATER

New liberalised credit terms ard
Finsnce Plans. Pay most of tul-
tion after graduation. Part-time

empioyment service to students. tion. 8end coupon for detaila

2. You're shown how to do
it by treined instructors.

1. You aretold the how and
why of each jobd,

5.W.CHKE 1., Prasident ® a FOUNDED 1099
ELECTRICAL SCHOOL

Chartered As An Zducatienal lnstitution Net For Prefit
1801 W. Cengress Parkway, Chicage. Dept. A9-8A

CLECTRICITY ¢ RADIO ® TELEVISION ¢ REFRIGERATION ¢ ELECTRONICS

June, 1959

TRAIN FOR OPPORTUNITY FIELD OF

- in THE NEW SHOP-LABS

% g -

VETERANS OR NON-VETERANS
Coyne training is offered to Vet-
erans and Non-Vets alike. We'll
send Bulletin giving full Informa-

3. You do the jobs yourseif
on actual equipment.

ONICS

ON REAL EQUIPMENT

SEST EQUIPPED
¢CHOOL OF ITS
KIND INU.S.

This fireproof building 1s occupied entirely by Coyne
and housss the NEW COYNE SHOP-LABS with
cver & quarter of s milllon doliars worth of Equip-
nent. Thousands ¢f successful men have trained at
Coyne. There Is no substitute for Coyne's wealth
cf experietice.

TELEVISION—RADIO ELECTRONICS

Great opportunity for a good job or Your own business in one
of America’s fastest growing branches of Electronics! New
stations b7 the hundreds . . . Déw seta by the milllons . . . and
now Color TV . .. all means greater Opportunities in Sales and
Service. Separate courses in Radio-Television or In combina-
tion with Electricity-Electronics avallable.

SEND FOR FREE BOOK!

Mail cowpon in envalope—Pasta on Postal Card
of write to address below fer 48 Page lllustrated
Book, "Guide to Careers” and all the facts.
Wwhethar you prefer Electricity-Talevision-Radio
of Combined Electronics Training this book de- |
scride- all training oftered. |

Information comes by mail. No I"‘ {W &
obligation and no salesman will call.

i |

OYNE |

M
Gecraea, ane

rCog'ne Electrical School, |
Dept. A9-8A, New Coyne Building
1501 W, Congress Pkwy., Chicago 7, Hi.

Send FREE BOOK. ""Guide 1o Careers.” and details of all
tratning yvox offer.

Name

Address.

Cltv.

State.
{1 understond ne Salesmen will coll.)

I |
I I
I I
I |
| I
I I
| I
I I
I I
. -

3
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A M age From the Editor

F the pioneer auto inventors were to look at the multifinned,
chrome-bedecked automobiles on the highway today, would
they recognize them for what they are? Probably not, and yet,
the automobile took over 60 years to change its image. Electronics
has actually changed its look in even shorter time. Up until 10
years ago electronics was the vacuum tube. Any radio old timer
could look into a piece of radio gear: industrial, military or
consumer—here were the vacuum tubes, here the capacitors, the
resistors, the transformers, etc. Now with the accent on micro-
miniaturization and ultrareliability, electronic components are

no longer familiar looking. Electronic design and research engi- o
neers have taken a cue from modern art, given complete rein i
to their fancy, and come up with important new concepts in the

process.

If you have been reading the feature articles in ELEC-
TRONICS ILLUSTRATED you know what I'm talking about.
For those of you who have not been regular readers of EI, I refer
you to the article called “Miniaturization is Big” on page 52 for
some startling eyefuls of the new look in electronics.

If you are a college or high school student or the parent of one,
you may be interested in obtaining a new booklet now available
from the Superintendent of Documents, Government Printing
Office, Washington 25, D. C. for 15c. This 24-page booklet de-
scribes jobs available to high school and college students in var-
ious branches of the government for the summer. Such
departments as the Agricultural Research Service, the Weather

" RCA "integrated logic element,” notched sliver
% of semiconductor which fits through eye
i of a needle, replaces dozen or
more parts (tubes, re-
sistors, etc.) in
computer.

y

anradiohistorz. com
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A BIG DeVRY EXTRA!

Build Your Own
6-Speaker Stereophonic
& Hi-Fi Sound System

NOW, you moy build ond keep your
own top quality High Fidelity 6-Speaker
Stereophonic Sovid System, as
shown below. You Learn-By-Doing
for o BETIER JOB or to ADD TO
YOUR PRESENT INCOME. As a
bonus, you and your family can
enjoy the thrills of

this marvelous sound

system for years to

come.

Special SHORT

COURSE in High

Fidelity Sound Re-

production including

Stereophonic Systems

also availakle. Ideal for

hobbyists, mus¢ lovers and

men seeking NEW OPPORTUNITY.
N.ail coupon.

MAR TODAY FOR FREE FACTS

DeVry Techrical Institute

4141 Belmost Ave., Chicogo 41, IIl., Dept. EI-6-P
Please give me your two FREE bookletz, “"Pocket Guide to
Real Eornings” and “’Electronics and You,” ond tell me how
to prepors ¢ enter one or more bramches of Electronics.

(VY] | R — |/ \ < ]
FLEASE PAINT

STREET I}

ary __  TONE___STATE
{0 Check hars if subject to military trcining.

DeVry Tedr's Canadion Training Certer is located ot
2051 626 Roselawn Avenue, Toronto 12, Ontario

THE BIGGEST OPPORTUNITY FIELDS OF THE CENTURY!

June, 1959
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It's easy to master

BASIC ELECTRICITY

BASIC ELECTRONICS

The Rider ‘picture-book’ way

Fabulous illustrated training course now used by
U. S. Navy—No Other Books Like Them!

A Complete Idea on Every Page

Here's how this easy, illustrated course works: every
page covers one complete idea! There's at least one big
illustration on that same page to explain it! What's
more, an imaginary instructor stands figuratively at
your elbow, doing ‘‘demonstrations”’ that make it even
easier for you to understand. Then, at the end of every
section, you'll find review pages that highlight the impor-
tant topics you've just covered. You build a thorough,
step-by-step knowledge at your own pace — as fast as
you yourself want to go! Sponsored by the Navy to turn
out trained technicians in record time, this modern
course presents Basic Electricity and Basic Electronics
in a simple way that everyone can grasp — regardless
of previous education!

10 Complete Volumes

BASIC ELECTRICITY-Volumes 1 and 2 cover DC com-
ponents and circuits; Volumes 3 and 4 cover AC compo-
nents and circuits; Volume 6 covers AC and DC motors
and machinery.

BASIC ELECTRONICS—Volume 1 covers Diodes and Power
Supplies; Volumes 2 and 3 cover Amplifiers and Oscilla-
tors; Volumes 4 and 6 cover Transmitters and Receivers.

Home Study Without Correspondence

This course is so different, so complete—there's no need
for the usual letter writing, question and answer cor-
respondence! Learn at home—at your own pace!

10 Doy Examination — Money Back Guarantee

Send today for these exciting new training courses —
you risk nothing! When you receive the volumes, examine
them in your own home for 10 full days. If, at the end
of that time, you're not completely satisfied, simply
return the books to us and we'll gladly refund your full
purchase price! Total cost for either 5-volume course is
only $10.00! In Canada, prices approximately 5% higher.

FOR A CAREER IN ELECTRONICS-MORE HOBBY FUN

HIGH FIDELITY SIMPLIFIED (3rd Edition) by Harold D.
Weiler, #£142, $2.50

S'I'ER;OPHONIC SOUND by Norman H. Crowhurst, #209,
2.25

HOME AIR CONDITIONING-—Installation & Repair by J.
Derman, F. Makstein, H. Seaman, #211, $3.50
GETTING STARTED IN AMATEUR RADIO by Julius Berens,
W2PIK, #199, $2.40
HOW TO TROUBLESHOOT A TV RECEIVER (2nd Edition)
by J. Richard Johnson, #152, $2.50
HOW TO SELECY & USE YOUR TAPE RECORDER by David
Mark, #179, $2.95
ORDER TODAY!
Available at electronic parts jobbers, or use coupon.

~ 10-DAY UNCONDITIONAL MONEY-BACK GUARANTEE - -,
f.:l

JOHN F. RIDER PUBLISHER, INC., Dept. 1.6 1

116 West 14th St., New York 11, N. Y. ¢

I )
1 | have enclosed $ o Please send me: ,
4 BASIC ELECTRICITY, 5 vol. soft cover set, $10.00;
! Cloth Bound $11.50 ]
' BASIC ELECTRONICS, 5 vol. soft cover, $10.00; t
1 Cloth Bound $11.50 1
T #142, 22.50 #209, §2.25 #211, $3.50 1
#199, $2.40 1152, $2.50 #179, $2.95

)

Name ...
Address
City

.. Zone... State. . ...

In Canada 5% higher; add city and state sales taxes '
where applicable. )
1
1

GUARANTEE: Satisfaction guaranteed. Al books
returnable within 10-days for full refund.

‘)

Bureau, Smithsonian Institute, Depart-
ment of Medicine and Surgery are listed
and the requirements are given.

Transistors are now used almost
everywhere; more and more design en-
gineers think of transistors first for new
equipment. However, vacuum tube
manufacturers feel that the tube has ca-
pabilities which far exceed those of
transistors for certain applications. G-E,
Westinghouse, Tung-Sol, Sylvania and
other manufacturers have recently pro-
duced new tubes which match the tran-
sistor in size, ruggedness and almost,
but not quite, low power requirements.
Now comes the Nuvistor from the RCA
Tube Department. This is described on
page 62 of this issue and we predict that
this tube will result in new products
which transistors have not been able to
bring us, such as battery operated TV,

We have a sun-powered radio re-
ceiver in this issue for you to build con-
taining International Rectifier Corpora-
tion’s new sun battery module which
consists of five small rectangular sun
batteries encapsulated in a small plastic
case. Just one thing, this sun battery,
model SM5-1020A sells in parts stores
for about $22.50. This isn’t cheap—but
the Sun is! The complete receiver with
sun battery will come to about $50,
much less than any comparable com-
mercial unit, and you need never re-
place batteries.

We've got some very exciting items
for you in our next issue. Elgin Ciampi,
widely known authoritative skin diver,
will describe how he used an electronic
metal detector on a treasure hunt un-
derwater off Bermuda.

Radiation belts are in the news and
to explain what they are and how they
affect us, we interviewed Dr. Fred
Singer, pioneer researcher in this field.
We'll bring you his tape recorded com-
ments next month. We'll also tell you
how to install a TV antenna, or replace,
clean, or reorient the one you have for
better reception. EI is now evaluating
all the new code teaching courses and
we will give you a complete report on
them in July. See you then.

chindio T f

Electronics Illustrated
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HOW WOULD YOU LIKE TO BREAK INTO
ENGINEERING STARTING NEXT MONTH?

Your start in Engineering could mean higher
pay, more interesting work, a real chance for
advancement. Here’s how to do it—fast!

A career in Engineering may be closer than
you think, whatever your age or education or
presenc job.

You know about the tremendous demand for
engineers and technicians. But do you know
how easy it is to get the training that will
qualify you for this vital work, and how
quickly you can advance?

First Step Wins Job Consideration

The moment you enroll for a course in
Engineering you're in a position to change
your job. I.C.S. Engineering Courses, for ex-
ample, start you off with Basic Mathematics
and Drafting. Most employers are quick to
accept men who start technical training.

Your Advancement Is Rapid

Your interest, your determination, your will-
ingness to spend free hours improving your-

For Real Job Security —Get an 1. C, S. Diploma!

BOX 14423E, SCRANTON 15, PENNA.

ARCHITECTURE AVIATION

Witheat cost or obligation, send me "HOW to SUCCEED™ and the opportunity dookist about the fleld BEFORE which | have marked X (plus 1ample lesson):

self all work in your favor. But your mastery
of engineering subjects is what wins you the
biggest boosts.

The 1. C.S. method makes it possible for
you to learn while you earn, to qualify your-
self for upgrading step by step—from Drafts-
man to Detail Designer to Engineering
Technician to full-fledged Engineer. It's a
plan fitted to your needs, with personalized
instruction and guidance, and, if you like,
regular progress reports to your employer.

Mail Coupon for Free Books

If you are seriously interested in a fresh
start in an opportunity-packed field, then mark
and mail the coupon today. We'll send you
threefree books —(1) the 36-page career guide
“How to Succeed,” (2) Opportunity outlooks
in your field of interest, (3) sample lesson
(Math) demonstrating I. C. S. method.

Accrodi 3
L G %, Besmion 15 Fiosinn. [ e Woiaial

INTERNATIONAL CORRESPONDENCE SCHOOLS

(Partial list of 258 courses)

O Industrial Electronics

and BUILDING
CONSTRUCTION

O A1 Conditioning

O Architecture

O Asch. Drawing and
Designing

O Ballding Contractor

O Building Estimator

O Carpenter Bullder

O Carpentry and Miliwork

O Carpenter Foreman

0O Heating

O Pyinting Contractor

3 Plumbing

ART
O Commercisl Art
O Magazine Hius.
O Show Card and
Sign Lettering
O Sketching and Painting
AUTOMOTIVE
O Automobile
O Auto Body Rebuilding
and Refinishing
O Awto Engme Tunowp
O Auto Technician

O Resding Arch. Blueprints

O Aero-Enginesring Technology

O Aircraft & Engine Mechanic
BUSINESS

O Accounting

O Advertising

O Business Administration

O Business Management

O Cost Accounting

O Creative Salesmanship

O Managing 3 Small Business

[0 Protessional Secretary

O Public Accounting

O Purchasing Agent

O Salesmanship

O Salesmanship and
Management

[ Yrafhic Management
CHEMICAL

O Analytical Chemistry

O Chemical Engineering

O Chem. Lab. Technician

O Etements of Nuclear Energy

O General Chemustry

O Natural Gas Prod. and Trans.

O Petroleum Prod. and Engr.

O Protessions) Engineer (Chem)

O Puip and Paper Making

CiviL
ENGINEERING
O Civil Engineering
O Construction Engineering
(@] ﬂinnny [m:nnymg

O Short Story Writing
.L‘EADE!SHI’ -

[ Reading Struc. Blueprints

11 Sanitary Enginesr

O Structural Enginesring

O Surveying and Mapping
DRAFTING

O Aircratt Drafting

O Architectural Drafting

[ Drafting & Machine Design

O Electrical Drafting

O Mechanical Drafting

(3 Shest Metal Drafting

O Structural Drafting
ELECTRICAL

O Elsctrical Enginesring
Etac. Engr. Technician

[ Practical Lineman

[ Professional Engineer (Elec)
HIGH SCHOOL

O High School Diploma

Civi) o

O Industrial Supervision

O Personnel-Labor Relations

[0 Supervisicn
MECHANICAL
and SHOP

O Dissel Engines

O Gas-Elec. Weiding

O Industrial Enginesting

3 industrial Instr

O Practicsl Radio-TV Eng'r'g
O Practical Telephony
O Radw-TV Servicing

RAILROAD
O Car inspector and Air Brake
O Diesel Elactrician
3 Diesel Engr. and Fireman
O Diess! Locomotive

STEAM and

DIESEL POWER
[ Combustion Enginesring
@] fom Plant Engineer

O Industrial Metatiurgy
0 Industrisl Satety
O Machine Shop Practice
O Moechsnical Engineering
O Protessionrs] Engineer (Mech)
O Quaiity Control
O Reading Shop Bluepsints
[ Refrigeration and
Alr Conditioning
O Tool Design O Tool Making
RADIO, TELEVISION
O General Electronics Tach.

y Diesel Engr,
O Stationary Fireman

TEXTILE
[0 Carding and Spinning
O Cetton Manufacture
[ Cotton Warping and Wesving
) Loom Flxing Technician

Textile Designing
[ Textile Finishing & Dyeing
O Throwing

[ Warping and Weaving
O worsted Manufacturing

Name Age________ Home Address
City. Zons. State. Working Hours. AM. to P.M
Canadian residents send coupon to Internatioaal Correspondence Schools, Canadian, Ltd., Montresl,
Occupation. Canads. . . . Special low monthly tuition retes to membaers of the U. S. Armed Forces.
June, 1959
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Superior’s New Model 77

» Model 77 completely wired and callbrated
with accessories (including probe, test
leads and portable carrying case) sells for
only $42.50. &

» Model 77 employs a sensitive six inch
meter. Extra large meter scale enables us
to print all calibrations in large easy-to-
read type.

» Model 77 uses new improved SICO printed

J circuitry.

» Model 77 employs a 12AU7 as D.C. ampli-
fier and two 9006's as peak-to-peak voltage
rectifiers to assure maximum stability.

Model 77—-VACUUM TUBE VOLT-

METER . . . Total Price $42.50 —
Terms: $12.50 after 10 day trial,

VACUUM TUBE VOLTMETER

WITH NEW 6’ FULL-VIEW METER

Compare it to any peak-to-peak V. T. V. M.
made by any other manufacturer ot any pricel

# Model 77 uses a selenfum-rectified power
supply resuiting in less heat and thus re-
ducing possibtlity of damage or value
changes of delicate components.

»* Model 77 meter is virtually burn-out proof.
‘The sensitive 400 microampere meter is
isolated from the measuring circuit by a
balanced push-pull amplifier.

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

Specifications

then $6.00 monthly for 5 months.

AS A DC VOLTMETER:

The Model 77 is indispensable In Hi-Fi
Amplifier servicing and a must for Black
and White and color TV Recelver servic-

ing where circuit loading cannot be

e DC VOLTS — 0 to 3/15/75/150/300/750/1,500 volts at 11 megohms input resistance.
¢ AC YOLTS (RMS) — 0 to 3/15/75/150/300/750/1,500 voits. ¢ AC VOLTS (Peak o
Peak)—0 to 8/40/200/400/800/2,000 volts. ¢ ELECTRONIC OHMMETER—0 to 1,000
ohms /10,000 ohms/100,000 ohms/1 megohm/10 megohms/100 megohms/1,000 meg-
ohms. ¢ DECIBELS: —10 db to + 18 db 4+ 10 db to 4 38 db. 4+ 30 db to 4 58
db. All based on 0 db = .006 watts (6 mw) into a 500 ohm line (1.73v). ¢« ZFRO
CENTER METER — For discriminator alignment with full scale range of 0 to 1.5/
1.5/37.5/75/150/375/750 volts at 11 megohms {nput resistance.

tolerated.
AS AN ELECTRONIC OHMMETER:

Because of {ts wide range of measure-
ment leaky capacitors show up glaringly.
Because of its sensitivity and low loading.
intermittents are easily found, isolated
and repaired.

AS AN AC VOLTMETER:

Measures RMS8 values if sine wave, and
peak-to-peak value if complex wave.
Pedestal voltages that determine the
"!ﬂ;ck" level in TV receivers are easily
read.

Comes complete with
operating instructions.
probe.leads, snd
stream lined carrying
case. Operates on 116-
128 volt 60 cycle. Only

$4 250

Superior’s New Model TV-50A GENOMETER
7 Signal Generators in One!

V R.F. Signal Generator for A.M. ¥ Bar Generator
V R.F. Signal Generator for F.M. V (ross Hatch Gemerator
vV Audio Frequency Generator v (olor Dot Pattern Geerotor
v Marker Generator
This versatile All-Inclusive GENERATOR Provides ALL
the Outputs for Servicng:

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

Model TV-50A GENOMETER . . .
Total Price $47.50—Terms: $11.50
ofter 10 doy trial, then $6.00
monthly for 6 months.

R. F. SIGNAL GENERATOR: The Model
TV-50A Genometer provides complete
coverage for A.M. and F.M. alignment.
Generates Radio frequencies from 100
Kilocycles to 60 Megacycles on funda-
mentals ond from 60 Megacycles to 180

VARIABLE AUDIO FREQUENCY GEN-
ERATOR: In addition to a fixed 400
cycle sine-wave audio, the Model TV-
50A Genometer provides a variable 300
cycle to 20,000 cycle pecked wave
audio signal.

Megacycles on powerful harmonics.

DOY 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.
lutely complete with shielded feads 4 i
and operating instructions. Only

EXAMINE BEFORE YOU BUY!
USE APPROVAL FORM ON NEXT PAGE

Electronics Illustrated

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

CROSS HATCH GENERATOR: The Model
TVY-50A Genometer will project a cross-
hatch pottern 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
Ke., 2000 Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Ke.

The Model TV-50A comes abso-

is the color burst frequency).

B

¢ 8
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perior's New Model 70 UTILITY TESTER®

FOR REPAIRIIIG ALL ELECTRICAL APPLIANCES
and AUTOMOBILE CIRCUITS

As an electrical trouble shooter the Model 70:
o Will test Yoasters, Irons, Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners,
Refrigerators, Lamps, Fluorescents, Switches, Thermostats, etc.
3 Pvdl«l:lwres A.C. and D.C. Vol'og" ‘ac. unth .C. Cl,arren', Re;nsfanus, Leakages, etc.
. Wi e current while the appliance under test is in operation
L} ates a itive dlru'—r«:am resistance range which v 'ﬁ measure c"

resistances commonly used in electrical appliances, motors, etc.
* Leakage detecting circuit will indicafe continuity from zero ohms to 5 megohms
{5,000,000 ohms).
As an Automotive Tester the Model 70 will test:
e Both 6 Volt and 12 Volt Storage Batteries ® Gensrators ¢ Starters » Distributors
¢ lgnition Coils * Regul s ¢ Relays * Circuit Breakers » Cigarette Lighters » Stop
Lights » Cond s * Directional Signal Systems ¢ All Lamps and Bulbs ¢ Fuses
o Heating Systems  Horns ¢ Also will locate poor grounds, breaks in wiring, poor
connochom, afc.

INCLUDED FREE flm é4-page book—practically a condensed

course in elodrmfy Learn by domg N

ode
Just read the following partial list of contents: What bool
i{s electricity? e Simplified version of Ohms Law l:‘;;et‘.::he“ PALE K
What is wattage? e Simplified wattage charts ¢ How

to measure voltage, current, resistance and leakage o
How to test all electrical appliances and motors £
Only

Model 70— UTILITY 'IESTER
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.

using a simplified trouble-shooting technique.
¢ How to trace trouble in the electrical circuits and
parts in automobiles and trucks.

Superior’s New Model 82A A truly do-i f_yourself I’ype

TUBE TESTER

TEST ANY TUBE IN 10 SECONDS FLAT!

Insert l( Into & num-

Tura the filament bered socket as deslg- Press =
@::ector :wl::h to posl- nated on our chart ity “&::n_thc —
n specified. (over 606 types In-
cluded).

THAT’'S ALL! Read emission quality direct on bad-good meter scale.
Production of this Model was delayed a full

- = FEATURES: y‘enr plendlx::ﬂur‘e!ul study by ngdperl‘ozétfn-
gineering s: of this new me of ng
Model 82A—Tube Tester e Tests over 600 tube types. o 'rw.s 0OZ4 and tubes. the low price mislead
Total Price $36.50 other gas-filled tubes. ¢+ Employs new 4" meter We claim Model 82A will outperform sxmuar
N with sealed alr-damping cham resull in l!ooking units which sell for much more—and
Terms: $6.50 after 10 day ftrial, accurate vibrationless readings. e Use of 22 as proof, we offer to ship it on our examine
then $6.00 monthly for 5 months socakets permits testing all popular tube Y.ypes before you buy policy. Onl
if satisfacto O'herwnse re and prevents possible obsolescence. o Dual My
Ty. - Scale meter ts testing of low current wode! 82A comes h
turn, no explanation necessary. tubes. o 7 and 9 pin straighteners mounted on [ hand 5 oused 50
panel. o All secuom of multi-element tubes s arn el pontable
tested simultaneously. Ultra-sensitive leak- Saddle-Stitched Texon case
m best. clrcult will lndlcabe leakage up to 5 (Plcture Tube Adapter avall-
able for $5.50 additional)

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NG C 0.D.

Try any of the instru- P ————— e e e T ————.—.——————l
ments on this or the MOSS ELECTRONIC, INC (0 Model 77......... . Tetal Price $42.50
q . 12.58¢ q B
Salp0n Lo T : Dopt. D-605 3849 Tenth Ave., New York 34, N. Y. L sy ke |I{
If completely satisfied Please send me the units checked on approval If ) Model TV-50A .. ..Total Price $47.50
L completely satizfied I will pay on the terms fled l
then end down. Pay- | gith no interest or finance charges added. Otherwise, 2:;3‘.’"‘;“};;"‘“:,‘1;’&, Balance]36:00
ment and pay bal- I will return after a 10 day trial positively cancelline l
ance as indicated on | 8l further obligation. O Model 70 ..... .Total Price $15.85
coupon. No Interest $3.85 within 10 days.  Balance $4.08 I
or Finance: Bhorass ] monthly for 3 months.
a uodel 82A . ........ Total Price $36.50
A‘ddo:ﬂ [ n:t dcom | Adaress . .. . o wmﬁ"tmns 10 d‘y; Balance $8.00 |
[ ti - mon or 5 months
i G S o O Include Model 82A.Picture Tube |
explanation necessary. All prices net, F.O.B., N Y. C. Adapter 125 50 _l
June, 1959 9e
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This micro-module mili-
tary radio is about the
size of a sugar lump as
you can see. Its compo-
nents are deposited on
thin wafers sandwiched
and held together by
riser wires. The "sugar-
lump” radio was devel
oped by RCA working in
confunction with the
Signal Corps. i's part of
their micro-module pro-
gram whereby electronic
equipment can be re-
duced in size by a factor
of 10 or more as com-
pared with present min-
iaturization techniques.

This is a four-track stereo tape recorder that is only about the size of a kitchen matchbox and
weighs approximately 3 pounds. Made completely of American parts, the recorder functions for
about 90 hours from its self-contalned batteries. It is designed fo accommodate two 2% -inch 8mm
movie reels with quarter-inch tape and run at 3% ips for 30 minutes of recording time. lts fre-
quency response is in excess of 12,000 cps. For this homemade project, Keith Johnson of Stanford,
Calif. received an award from Miniature Precision Bearing. More about miniaturization on page 52.
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 MORE MONEY
ELEVISION

RADIO-ELECTRONICS

% MAKE

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

BETTER...T:aining that is proved and tested
in Resident School shaps and
laboratories, by a Scheol that is
the OLDEST and LAF GEST of
its kind in the world.

MORE COMPLETE...YDou learn ALL PHASES of
T rlevision-Radie-Elect-onics.
LOWER COST... Oxher schools make se veral courses |
out of the material in our ONE
MASTER COURSE . . and you
pay more for less trairing than
you get in our course it
LDW TUITION!

You get all information
‘by mail ... You make
your own decision. .. at
home! NO SALESMAN
WILL CALL

TOP PAY... UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

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

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and equipm:nt. trains you in your
spare ume at home, for these unlim-
ired opportunities, including many
t=chnical jobs leading to supervisory
DOSItions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
MNational Schools course includes
thorough Practical training—YOU
LEARN BY DOING! We send you
complete standard equipment of pro-
fessional quality for building various
expertmental 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,
dhat is yours to keep! A big, new TV
picture tube is included at no extra
charge.

TARN AS YOU LEARN. We'll show you
Bow (o earn extra money right from
the starc. Many of our students pay
for their course —and more — while
studying. So can you !

) RESIBENT TRAINING AT LOS ANGELES

# you wish to take your trairing :n our Resident
Cchoo! at Los Angeles, the world's TV capital,
«tart. NOW in our big. modern Shops. Labs ang
fadio:TV Studios. Here you work with latest
fiectronic equipment . . professionally instalied
tinest. most cemplete facilities offered by
y school. Expert. friendly iastructors, Personal
attention. Graduate Employment Service. Help
in finging home near schoo' - - and part time
job while you. tearn. Check box in coupon for
!l information.

June, 1959

LESSONS AND INSTRUCTION MATERIAL ARE
UF-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson is made easy to understand by
numerous illustrauons and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-
dent School Shops, Laboratories and
Seudios.

SEND FOR INFORMATION TODAY . . . it can
mean the difference between SUCCESS
and failure for you'! Se¢nd 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 !

YOU 6ET...

® 1< Big Kits—YOURS TO KEEP!

® Friendly. Instruction and Guidance
® Job Placement Service

® Uslimited Consultation

o Diploma—Recognized by Industry
o EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY
. Television, including Color TV

. Fadio AM & FM

. Electronics for Guided Missiles

. Sound Recording and Hi-Fidelity

o ECC License
tomation a

nd Computers
. Radar & Micro-Waves

. Broadcasting and
Communications

DN WN -

GET THE BEMEFITS OF OUR OVER
50 YEARS EXPERIENCE

-2 NATIONAL feeiita SCHOOLS {
1 V.= WORLD -WIDE TRAINING SINCE 1905
"’,‘ l! L/ ] MAIL NOW TO i
o ¥ X NOW
SN f NATIONAL SCHOOLS, Dept R4Y-59
4000 $. FIGUEROA ST LOS ANGELES 37, CALIF ,
Rush free TV-Radid “Opportunity” Book and sample  J
)
(]
1

I lesson. No salesman will call.
{

et re NAME AGE
Mﬂﬂ oK ,'\DDRE&S

) ’ STATE
"ATIo"Al sc“ools ’- ] Chech if interested OMLY in Resident Schoel iraining 3l Les Angeles.

VETERANS Give date of Discharge

Los Angeles 37, Calif. g
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The new Carillon stereo amplifier,
model 6060, from Bell Sound Division
combines two 30-watt power amplifiers
with two preamplifiers in one compact
chassis. It has separate bass and treble
controls for each channel, high and low
frequency noise filters and a single
knob balance control. Dual outputs are
provided for 4, 8, and 16 ohm speakers
and recording. The rear panel has po-
sition for dual mike inputs as well as
tape amp, tape head and auxiliary
inputs. $219.95.

RCA has developed electrolumines-
cent panels that glow six colors (green-
ish yellow, yellow, blue, white, red)
in addition to green which has been the
only color achieved thus far. Each panel
consists of an extremely thin layer of
electroluminescent phosphor (two thou-
sandths of an inch) which is applied on
a glass plate approximately one-eighth
of an inch thick. When an alternating
voltage is applied to the panels, they
glow 1in soft color tones.

These electroluminescent panels may
be used for decorative or display pur-
poses. Eventually applications will be
found in electronic computers.

NOW YOU CAN SECURE A

HIGH SALARIED * TOP PRESTIGE
CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastest growing industry in America today, creating
unlimited opportunities for high salaries, with rapid advancement in
INDUSTRY 'AND THE ARMED FORCES for Bailey Trained electronic
engineering technicians.

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey
Tech, offering unusually high starting salaries.

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter-
esting work as technical salesmen, research and development of guided
missiles, electronic business machines and automatically con rolled
manufacturing plants, ete., also good RATINGS IN THE ARM FORCES.

UP TO SEVEN TECHNICIANS are needed for every engineer ... this, plus
superior training is why Bailey Graduates are being paid more to start,
and are advancing more rapi ly than many men who have spent four
years in training. )

This Minneapolis-Honeywe!l system
1s hond

ds of mon-
ufacturing  operations.  Experience
on live equipment is emphasized at
Bailey ond is another reason for the
tremendous backlog of high pay posi-
tions waiting BAILEY GRADUATES.

Resident training s easfer and costs less than I~ — —————MAIL TODAY——— e —

you may think! We provide housing and part-
time jobs while in school, plus free nation-
wide employment service for graduates. If you
want to quickly enter America’s fastest grow-
ing and most exciting industry, write for free
booklet .., no obligation.

Please mail immediately this free booklet withost obligation

I '

£
“1("{0‘““

VETERAN APPROVED

ing

BAILEY TECHNICAL SCHOOLS

1661 S. Grand ® St. Louis 4, Mo.

LTI
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@ LET RCA TRAIN YOU
% 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
advar.ced principles of color TV and Automation.

Electronics
for
Autemation

Television
Servicing

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

RCA lNSTITUTES, INC. Home Study Schost, Dept. E1-63

A Service of Radio Corporation of America

Send for our

64 page Home 350 West Fourth Street, New York 14, N. Y.
Without obligation, send me the FREE catalog of Home Study Courses. No
Stlldy Catalog salesman will call.
FREE! NOM® oo e BTl e AL da e TR
T 1
Lo Zone. .. ... State. .. ...

RESIDENT SCHOOL offers Tech-
nical institute and Vocational
School Caursas in Elactronics. Day
and Evening closses start 4 times
each year. Resident School Cata-
log sent free on request.

— Take advontage of these same RCA courses ot no
dditional cost. No p ge, no ro deluy. Send coupon to:

o i RCA Victor Company, Ltc., 5001 Cote de Liesse Rd., Montreal 9, Quebec
1

To save time, paste coupon on postcord.

June, 1959 13 o
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Save Y2onNew

ACCORDIONS

BUY ON EASY TERMS

5 DAY FREE TRIAL

eStudents eTeachers

AL *Professionals
I ... @Veryons agrees —
11, &

‘“‘you get so much

more for your money
« fromA.M.W.0."

e—————

Get in on these sensa-
tional values in world’s
, finest lialian-made ac-
cordions! Pluy moat pop-

‘ ular instrument of all —
for fun, leadership and
profit! 0 newest models

of glorious tone and breath-
tuking beauty offered at the
amazing low prices — save
307 and more! Buy direct from world’s
leading dealer. Small down payment:
eaniest terms on balance, Extra bonus
gifts FREEf you buy during sale. Trade-
ins accepted. Try before you buy on FREE
$.-dryMo-Risk Plan, Satiafactionguaran-
teed or money back. Lifetime guarantee!
RUSH COUPON TODAY!
See how easily you can now own and play

a fine ‘sccordion. Rush coupon now for
big new COLOR Catalogs and

BONUS

FRE GIFTS
tor promptness
O E-Z Lessons
® Music Stand
® Deluxe Case
other gifts, too!

MONEY BACK
GUARANTEE

FREE Lowest Wholesale Prices . .. ALL
FREE! No obligation. Write to:
COLOR CATALOGS /4 Accordlon Manutacturers &

Wholesalers Outlet, Dept. EL-59,
2003 W.ChicagoAve., Chicago 22, Hi.
— e e —— —— — — —
Accordien Manufacturers &
' Send FREE Color Wholesalers Outiet, Dept. EL.69 l
I Catalogs and whole- 2003 W, Chicago Ave., Chicago 22, Hi.
sale prices.

and wholessle
prices

l L 1
| Appress ___ i B T o—— |
I Ve e g - ZONE.____ STATE _________ |

[ Check here if you have accordion.
e e e R e

HELP

vourself to better service from
your postal service by including
postal zone numbers on all corre-
spondence.

Don’t forget to
include your own
postal zone number
in your own return
address.

Postal zoning helps your post
office give you better service.

14

.. .News

o

Attention last minute crammers!
From the Sleep Learning Research
Assn,, Olympia, Washington, comes a
machine designed to teach you while
you sleep. Lessons are recorded on
“endless” magnetic tape which plays
over and over during sleeping hours and
may again be played while the studier is
awake. It is important to note that this
method is not guaranteed and is ex-
tremely controversial.

Tape material may be played through
an amplifier and loudspeaker included
in the machine and thus be used to
teach many students at the same time.
The Electronic Educator is presently
available only to experimenters and or-
ganized research groups. Further infor-
mation is available from the Sleep-
Learning Research Assn,

-O—

Irish brand magnetic recording tape
designed especially for European re-
corders is now available through the
dealers of ORRadio Industries. The
“Continental Series” offers a 53;” reel
with longer lengths of tape. This reel
can also be used on many American

made recorders.

Electronics Illustrated
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build this great new Anighé-kit

A PRODUCT OF ALLIED RADIO

stereo hi-fi amplifier...save up to 50%

fremendous value at only

$44502y $4.45 down

never before such performance...

such styling ...such quality
at so fow a price ..

ight-kit
CLUSIVE knight-k
M;:EY-BAGK G\IM!MHEE

_KIT meets OF
KNIGHT Ki ts of
Everyeds, pubﬁshed specmc:r
?gre‘s or we refund YO

A ’

money.

kits ARE

knight-
oL ENGINEERED

1959 ALLIED FREE
CATALOG

Send for this value-packed

catalog featuring the com-

plete KNIGHT-KIT line, as

well as the worid’'s largest

stocks of everything in Elec-
tronics.

WRITE FOR YOUR COpPY TODAY

June, 1959

COMPARABLE IN EVERY WAY TO WIRED A

f |

.

knight-kit 20-watt stereo hi-fi amplifier

Newest complete Sterco high-fidelity amplificr at an amazing low
$44.50. Incomparable value: Includes two built-in preamps for
magnetic cartridges. Single switch selects phono, tuner or auxiliary
stereo inputs, plus stereo reversc on each; also switches monophonic
input to both amplifier channels. Bass and treble controls boost and
attenuate. Special clutch-type concentric volume control permits
individual channel balancing, plus overall volume control. Total
output is 20 watts (10 watts per channel at less than 14 % distor-
tion). Response, 20-20,000 cps, + 1.5 db. Hum and noise better
than 85 db below full output. Has four pairs of stereo inputs: mag-
netic cartridge, ceramic cartridge, tuner, auxiliary. RIAA equalized
for sterco discs. Expertly designed push-pull output circuitry. Beau-
tiful custom-styled case, 434 x 1314 x 9”. With case, tubes, all parts,
wire, solder and instructions. Shpg. wt., 27 lbs.

Model Y-773. Knight-Kit Stereo Amplifier, F.O.B. Chicago. .. $4450

MPLIFIERS COSTING TWICE AS MUCH

see over 50 other fine knight-kits ... write for catalog

Hi-FI KITS HOBBY KITS INSTRUMENT KITS
Stereo Amplifiers Short-Wave Radios VTIVM Cap. Checker
Stereo Preamp AC-DC Table Radios VOM's R/C Tester, etc.

Stereo Control Clock-Radio Tube Checkers

Hi-Fi Tuners Radic-Intercom Oscilloscopes HAM KITS

Hi-Fi Amplifiers Transistor Radios Signal Tracer Receiver

Speaker Systems, Electronic Lab Kits Audio Generator Transmitter
and others and many others Sweep Generator VFO, etc.

EASY TERMS ON ORDERS AS LOW AS $20

ALLIED RADIO oept. 13359

100 N.Western Ave., Chicago 80, Ili.

O Ship Model Y-773 Knight-Kit Stereo Amplifier. §
] Send FREE ALLIED 1959 Catalog

encl.

www americanradiohistorv.com
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ALLIED 1959
ELECTRONIC SUPPLY CATALOG

valve-packed
pages

EASY TERMS
AVAILABLE

Send for the most widely used buy-

ing guide to everything in Elec-

€ vina tronics for Experimenters, Builders,

) Amateurs, Servicemen, Engineers
and Hi-Fi enthusiasts:

¢ KNIGHT-KITS—Best in Build-Your-Own

« Everything in STEREQ Hi-fi

* Hi-fi Music Systems and Componests

¢ Recorders & Phono Equipment

* Public Address & Paging Systems

¢ TV Tubes, Antennas, Accessories

* Amateur Station Equipment

 Latest Test & Lab Instruments

« lndustrial Electronic Supplies

¢ Parts, Tubes, Transistors, Tools & Books

SAVE on everything in Electronics
at ALLIED—get fastest service,
expert personal help, guaranteed
satisfaction. Send today for your
FREE 1959 aLLIED Catalog.

Everything in Electronics
from One Reliable Source OUR 38th

ﬁ !] YEAR

ALLIED RADIO CORP., Dept. 86-F9
100 N. Western Ave., Chicago 80, IIi.

00 Rush FREE 1959 ALLIED 452-Page Catalog

Name

Address ___

City Zone____State_ ________

el6

A compact stereo accessory, the
Knight-Kit Universal Stereo Control,
provides a centralized control of stereo
hi-fi systems which have separate am-
plifiers for each channel. The controls
included permit balance of volume of
each speaker, play either channel
through one or both speakers, also chan-
nel reversal and phase controls. The
case is gray metal with aluminum and
ebony trim. The kit, 83Y778, is
"41%""x734"’x4” and is available from
Allied Radio Corp., 100 N. Western
Ave., Chicago 80, Illinois for $9.95.

The new Stereo Studio Dynetic in-
tegrated tone arm and cartridge featur-
ing a tracking force of 1% to 2% grams
is available from Shure Brothers, Inc.,
222 Hatrey Avenue, Evanston, Illinois.
Though it is designed for the stereo
cartridge,-the tone arm will also accept
the Studio Dynetic monophonic pickup.
The recommended load impedance for
the stereo cartridge is 50,000 ohms and
the claimed frequency response is 20
to 20,000 eps 2% db. The stereo in-
tegrated tone arm and cartridge will
sell for $89.50 with .7 mil diamond stylus.

Electronics Illustrated
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RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE
YOU CAN AFFORD!

P *2] Yes, this great course costs far less than any training of its kind
INCH given by other major schools! Radio-Television Training Sd;ool
: e will train you for a good jcb in Television or Industrial Elec-
REceiENTIRinCrIUES tronics — AT HOME IN YOUR SPARE TIME.
Think of it — a complete training program including over
120 lessons, Fourteen Eic Radio-Television Kits, Complete
‘o Color-TY Instruction, Unlimited Consultation Service . ..
ALL at a really big saving to you. How can we do
this? Write to us today ... and find out!
s‘ And what's more — you can (if you wish)
OPEN YOUR OWN RTS-APPROVED AND
FINANCED RADIO-TY SERYICE SHOP
B U We Want Mony More Shops This Yeor
This 37 year old training organization —
% cailed RTYS, that's Radio-Television
3 Training School — wants to establish a
‘ COMPLETE string of Radio-TY Repair Shops in
. COLOR principal cities throughout the U. S.
Sc far, a great many such shops are
INSTRUCTION NOW IN BUSINESS AND PROSPER-
APPROVED INCLUDED ING. We are helping and training
SERVICE ambitious men to become future
L o t owners and operators of these
P51 ot couTis? shops in all areas.
¥~ Get your free book on the you build these FOR UNSKILLED
FAMOUS RTS BUSINESS PLAN ) and other units INEXPERIENCED MEN ONLY —
. ¢ 6, WE TRAIN YOU OUR WAY!
find out how you can open b
. A REPAIR SHOP OF YOUR OWN | WO e Ttk flcg (o fo
P Radio-TV Repair, Merchan-
We supply anc finance your equipment ) dising and Sales by our
training methods—because
When you are ready and gualified to operate 4 WE KNOW the require-
one of our RTS-Approved TY Repair Shops > ments of the industry.
| WE WILL SUPPLY AND FINANCE EVERY Therefore, we will TRAIN
BIT OF EQUIPMENT YOU NEED TO GET |} excluded YOU . . . we will show
| STARTED plu; én inventory of parts and ) ygxst‘owdfo_eathXI_RA'
supplies. In other words we will stake you . during the firs
| ANY ¢: ?p:::ER NEVER MADE BEFOREYBY : RADIO-TELEVISIO" r'nov'\f!‘ or hvp gf ¥?)u6
A NG ORGANIZATION. Under raining period.
I the RTS Business Plan you receive: 3 !lgoAsl.vslnvo?-r ASVE:E?OL 5(E)E8P T‘;(A)IUNR PRETSAEK';T
1. An electric sign for 6. Plans for shop 3 LOS ANGELES 37, CALIFORNIA p ING S
| Ansheris g o ol PLACE IN YOUR OWN
| ey 7 et ey b spare fimer | OUR
“ 3. tet!zr‘heads_. callirg 8. Continuous comauls’ b SPARE TIME!
cards, repair tichels, tation and help.
ete, 9. The right to use b
4. Basic inventory of RTS Seal of ‘c' '
tubes, parts, Approval, and the
| supplies. . RTS Credo. p "ow.
S. Complete advertising 10. The right to use
and promotional the Famous 4
I material. Trade Mark.
- 4

RADIO-TELEVISION TRAINING SCHOOL

5100 5. Vermont Avenue, Dept. £1.69
Los Angeles 37, California

BUSINESS |2
PLAN .

SEND ME FREE — ail ¢t these big opportunity booksg —

“‘Good Jobs in TV-Electronics,’” ‘A Repair Shop of Your Own’’
¥ and '‘Sample Lesson.’' | am interested in:
§ [J Radio-Television ) 'ndustriat Electronics

(Automation)
RTS' Membership in The
Associgtion of Home Study
Schools is your ossurance of
Reliobility, Integrity, and
Quality of Training,

Name A
please print

City & State
| 300

Sy S ——— |
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EXPLAINS ELECTRICAL
TERMS IN A JIFFY!

New Guide Gives Terms,
Definitions, Formulas,
Charts and Diagrams . . .

A quick easy way to put needed information
at your fingertips. Examine this New Practical
Dictionary of Electricity and Electronics FREE
for 10 days at our risk.

THE WORKING VOCABULARY YOU MUST

HAVE. Jam-packed with both standard elec- It You Keep It

tricai terms and the latest developments in lo] ’ s 95

the field, written clearly and slinply for begin- nly 5

ner and veteran allke. Terms essentlal in TV, Others Cost up

!R‘?idlo, l)f-Rn)i,l Rladur, Automnt{jon and ali te $20.00

ndustrlal appllcations are covered. INCLUBES RANDBOOK

PACKED WITH DESCRIPTIVE PICTURES. Scores Partial Contents:

of photos, drawings, sketches 80 clear you can't | Partial Contents:

80 wrong. Help make terms like “‘amplidyne,” | o Formulas

“kinescope,” ““‘dynamotor’’ easy tograsp. Many Electrical

tables, charts, graphs, most-used symbols. IEledmnlC!

SEND NO MONEY. JUST SEND NAME. Fill in e

coupon below and get The Practical Dictionary

of Electricity and Eiectronics for FREE 10-day | e Tables

triai examination. Pay nothing now. Pay noth- Measurement

ing to postman on dellvery. Latter Symbols
Color Coding

AMERICAN TECHNICAL SOCIETY, Dept. VOB |, piagrams

848 E. 58th Street—Chicago 37, lllinois « Graphical Symbots

MAIJL .COUPON - FREE 10 DAY TRIAL
j AMERICAN TECHNICAL SOCIETY, Dept. VOB Y
I 848 E. 58th Street, Chicago 37, tllinois

I Send me THE PRACTICAL DICTIONARY OF ELECTRICITY AND ELECTRONICS I

for 10-day FREE EXAMINATION. If | keep the book | will send you $5.95 plus

shipping within 10 days. Otherwise, | will return it and owe you nothing.

MY NAME I

ADDRESS |
] ey IONE  STATE

Educational...Entertaining
... Exciting!

FUN WITH
MATHEMATICS

by Jerome S. Meyer

d262 .
— ] Here is & wonderful
collection of mathematical

curiosities, puzzles, games
and tricks that will
challenge you and delight
you. It is literally a gold
mine of fun and informa-
tion — you will find it one
of the most readable
books on mathematics
ever published.

A .‘
‘
{
i

FAWCETT

WORLD LIBRARY

Buy this Crest Book from your locol news dealer. If your
dealer is sold out, send only 50¢ plus 5¢ for postage
and wrapping to CREST BOOKS, FAWCETT PUBLICA-
INC., GREENWICH, CONN. Please order by

TIONS,
number and title. Canadian orders cannot be accepted.

Olson Radio Warehouse announced
the release of a new compact 3,300 ohms
per volt multitester No. TE-117 with a
3” rectangular meter and 1% precision
shunts and resistors. It has 5 AC and DC
ranges, 0-6-30-120-600 and 1200 volts.
DC current 0-300 ua 0-30-600 ma. Re-
sistance is 0-300,000 ohms and 0-3
megohms. Price is $9.46.

Available from Olson Radio Ware-
house, 260 S. Forge St., Akron, Ohio.

International Rectifier Corporation is
now manufacturing a miniature silicon
bridge rectifier that is many times
smaller than a comparable vacuum tube
circuit. These rugged devices may be
operated at temperatures up to 165°C.
Bridge rectifiers are available with DC
output currents ranging from 50 ma to
1.2 amperes.

Electronics Illustrated
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BUILD 16 RADIO

CIRCUITS AT HOME

with the New Deluxe 1959
PROGRESSIVE RADIO "EDU-KIT"®

A Practical Home Radio Course

Now Includes * No Knowledge of Radio Necessary
* TRANSMITTER * No Additional Parts or Tools Needed
* SIGNAL TRACER * EXCELLENT BACKGROUND FOR TV
 SIGNAL INJECTOR * School Inquiries Invited
 CODE OSCILLATOR * SOLD IN 79 COUNTRIES

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

The ‘‘Edu-Kit'' offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock-
bottom price. Qur Kit is deugned tn trmn ladm & Electronics Technicians, making use
of the most modern meth ni You learn ra theory, construction
practice and servicing. Nl IS A COMPL TE RADIO COURSE IN EVERY DETAIL

You will fearn how to build radios, using regular schematics; how to wire and soider
a professional manner, how to service r he standard type of
punched metal chassis as well as the Iatel( devnlopment of Printed Circuit chassis

You will learn the basi nciples of radio. You wiil construct, study and work with
RF and AF ampiifiers nnd o’cnllnon. detectors, rectifiers, test equipment. You will learn
and practice code, u-mg the Prog ve Code Oscillator. You will learn and practice
trouble-shooting, u: he ongrrulve Signal Tracer, Progunwe s.gnal Injector, Progre:
sive Dynamic Rad 6. Electronics Tester and the insti material.
Cluul of F.C.C. Radio
build 18 Receiver, Transmitter, Code Oscillator, Signai Tracer

and learn how to operate them. You will receive an excellent

and Electronics
is required. The “'Ed Kn
product of many years of teaching and ineering experience. The
vide you with a basic education in Electronics and Radio, worth many times (he complete
price of $22.95. The Signal Tracer alone is worth more than the price of the entire Kit.

THE KIT FOR EVERYONE B

You do not need the alightest background ages and backgrounds have .uccosnurly

in radio or science. Whether you are inter- used the ‘‘Edu-Xit'' in more than -

ested in Radio & Electronics because you tries of the world. The 'Edu-Kit'' has been

interesting hobby, a well pay:ng csrefully designed, step by step, so that

ness or a ’ab with a yuture, you will find ydou cannot make a mistake. The ‘'Edu-

Edu-K a worth-while investment. Hit” aitows you to teach youru" at your
Many thounndx of individuals of all 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 prm:nple of ‘‘Learn by Doing.’’ Therefore you construct,
learn schematics, study theory, practice trouble-shooting—ail in a closety integrated pro-
gram designed to provide an easily-learned, thorough and interesting b.u:hground in radio.

only

You will receive training for the Novice, Technician and Genara
Amateur License [}
and Signal ire

u

You begin by examining the various 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 ening to regular broadcait stations, learn theory, practice testing

and trouble-shooting. Thenm you build a more advanced radio, learn more advanced theory
and techniques. Gradually, in a progressive rmanner, and at your own rate, you will
find yourself constructing more advanced multi-tube radio circuits, and doing work like a
professional Radio Technician.

Included in the “Edu-Kit'’ course are
Signal Tracer, and Signai Injector circuit: are
experiments, but genuine radio circuits, constructed by meanl of prMesuonﬂ w-nng
and soldering on metai chassis, plus the new of radio construction known as
“'Printed Circuitry.’”” These circuits operate on your regular AC or DC house curreat.

THE "EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary to build 16 diHferent radio and
electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sochets,
variable, electrolytic, mica, ceramic and paper cielectric condensers, resistors, tie strips,
coils, hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder, etc.

xtee'\ neuave'. Trﬂnsmu"er Code O!c:lla!o(‘

In addition, you receive Printed Circuit materials, including Printed Circuit cha:
special tube sockets ardware and instructions. You al receive a useful set of tool
a professional etect soidering iron, and a self-powered ODynamic Radio & Efectronics
Tester. The '‘Edu-Kit'' also includes Code instructions and the Progressive Code Oscillator,

in addition to F.C.C.-type Questions and Answerz for Radio Amateur License training. You
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres-
sive Signal Injector, a High Fidelity Guide and a Quix Book. You receive Membership in
Radio-TV Club, Free Consultation Service, Certificate of Merit and Discount Priviteges. You
receive all parts, toois, instructions, eté. Everything is yours to p.

UNCONDITIONAL MONEY-BACK GUARANTEE

The Progressive Radio ‘‘Ed 't has
been sold to many thousandt of lr\dnvnduah,
schools and organizations, public and pri-
vate, throughout the world. It is recognized
internationally as the ideal radio course.

By popular demand, the Progressive Radio
Edu-Kit’' is now available in Spanish as
well as English

1t is understood lnd lﬂreed (hl( lhou!d
the Progressive Ra “Edu
turned to Progn-mve “Edu Knn" lnc ior
any reason whatever, the purchase p_rice will
be refunded in fuil, without quibble or
Question. and without delay. ‘

{0 Send “‘Edu- Kit'' Postpalid.
 Send “Edu-KIt" C.0.D.
[18e

The high 'ecogmhor\ which Progres
*Edu- Inc.. has earned throu
many years of service to the public s due
to its uncondltlor\:l m-utence upon (he
maintenance engineering. th.
hlihelt lns"uchunll star\dards. and 1000/;;

to Money-Back
Guarantee An n relnl’ we o not have a
sin 9
en!’nre world.

the

June, 1959
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$2295

FREE EXTRAS
o SET OF TOOLS |

e SOLDERING IRON
o ELECTRONICS TESTER

PLIERS-CUTTERS » ALIGNMENT TOOL
WRENCH SET

VALUABLE DISCOUNT CAHD
CERTIFICATE OF M

ESTER INSYRUCTION MRNURL
HIGH FIDELITY GUIDE e QUIZZES
TELEVISION BOOK « RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN IIADIO~TV CLUB:
CONSULTATION SERVICE & FCC
AMATEUR LICENSE TRAINING

o PRINTED CIRCUITRY

| SERVICING LESSONS

You will learn trouble-shooting and
servicing a progressive manner. You
will practice repairs the sets that

you construct. You will learn symptoms

causes of troubles home, portable
and car radios. You I learn how to
use the protessional Signal Tracer, the

unique Signal fnjector and the Dynamic

Radio fectronics Tester. While you
are learning in this practical way, you
will be able to do many a repair job for

your friends and neighbors, and charge
fees which ity far excead the price of
the '"Edu-Kit."’ Our Consultation Service

Wil help you with any technical prablems

of 25 Poplar Pi., Water-
writes: '*1 have repaired
several sets for my friends, and made
money. The ‘‘Edu-Kit’’ paid for itself, |
was ready to spend $2 or a Course,

but 1| found your ad and sent for your
Xit.

ROM OUR MAIL BA

Ben alel 0. @ox 21, Magna,
Utah: "The Edu- Kl s are wonderful. Here
l am -endmg you the questions and aiso

answers for !hem I have been in
Rldlo lo' the last seven years, but like

work with Radio Kits, and |ike to
hulld na.o Testing Equipment en-
joyed ev minute | worked wlth the
different kl(l: the Signal Tracer works
fine. Also like to let you know that |

feel proud of becoming a member of your
Radio-TV Club.’

Robert L. Shuff, 1534 Monroe Ave.,
Huntington, W, Va.: ‘‘Thought § would
drop you a few lines to say that 1 re-

ceived my Edu-Kit, and was really amazed
n had at such

have already started re.

phonegraphs. My
fnendl were really surprised to see me
get into the swing of it so quickly. The
Troubleshootmg ester that comes with
is really swell, and finds the
if there is any to be found.'’

CEIVE FREE BONUS

!rouble.

SISTOR AND CONDENSER KITS WORTH $7

1 enciose full payment of $22.95.
| will pay $22.95 plus postage.
nd me FREE additionai information describing

“Edu-Kit."”

PROGRESSIVE "EDU-KITS" INC

1186 BROADWAY, DEPT. 512AE,

L, i Al e e e |

HEWLETT, N. Y.

19 @
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ELECTRONIC COMPUTERS

SOLVES PROBLEMS ELECTRONICALLY
now with the aid of MICRO-
LOG solve problems involv-
ing ldchtluns, mullxphuuon
division, integration and dif-
® ferentiation. Solve advanced
problems by programming
the patchboard, the answer
is read on the meter. Micro-
log solves problems from
electricity, physics, aerody-
namics, etc., by SIMULATING the actual system elec-
tronically! For information mark MIC-2B.

NEW P-10 PHYSICS, lessons and kits cqual to 2 years
college training, no pre-requisites.

NEW C-16 SERVO MECHANISMS, theory and practical
circuits. Applications and operation.

NEW C-17 TRANSISTOR TECHNIQUES.

NEW C-1P PRACTICAL RELAY COMPUTERS, lessons
and computer kit, Build digital computers and extend
without limit hy adding standard parts!

nearly 100 courses include: transistor digital computers

(w/kit), analog computers (w/kit), analog computer

operator  (w/Microlog), automation, electronics’ and

others. Write for commercial courses and computers
catalng

join the thousands of EBENX students; specialists earn

large salaries without college degrees through technical

self study.

EBEX TECHNICAL INSTITUTE

Largest Manufacturer 0f Low Cost Electronic Computers
1015 Atkin Avenue, Salt Lake City, Utah

] 6-A
Name

Street ..
City

SEND POSTCARD FOR YOUR FREE CATALOG TODAY' Ei-9

MODEL TS-55A
e PORTABLE

e JUST 5" wide x 34" high x 1%" deep
¢ HANDIEST TESTER YOU CAN OWN

D.C. VOLTAGE RANGES: JUST
0-10, 50, 250, 500 & 1000
A.C. VOLTAGE RANGES: 3995
0-10, 50, 250, 500 & 1000 ea.
D.C. CURRENT RANGES: ORDER DIRECT OR
0=1 TLH02500ma FROM YOUR
RESISTANCE: 0 — 100KQ} NEAREST
DECIBEL: DISTRIBUTOR

20v Oy 4 36db (2 ranges}

ALC ELECTRONICS MFG. CO.
Dept. C-1 3 Wolcott Ave., Lawrence, Mass.

e20

Lafayette has just introduced a new
stereo balance indicator incorporating
a two coil galvanometer type meter.
The signal from each stereo channel
passes through a full-wave bridge rec-
tifier to the meter. When both signals
are equal and balanced the scale will
read zero. Individual channels may be
measured by means of the two slide
switches. The sensitivity of the meter
may be varied by the 7 step range con-
trol. This unit may also be used as a
VU meter when terminated across a 600
ohm load. The model TM-66 is avail-
able from 165-08 Liberty Ave., Jamaica,
N. Y. $11.95.

Life-Lite, the handy pocket flashlight,
can be recharged by plugging into any
household outlet. The batteries are
hermetically sealed. It's finished in
two-tone gray and gold case and priced
at $5.95. Available from The Walton
Company, 125 East Broadway, Box 163,
New York 2, N. Y.

Electronics Illustrated
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WE'RE MANING IT EASIER THAN EVER TO BECOME A WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

RADIO-TELEVISIO

SPRAYBERRY

2 BIG, COMPLETE KITS
of PARTS & EQUIPMENT

To belp you Leaen fast the practical side
of Radio-Televinion, we
send you expertly engi-
Deered training kits to
test and sasemble for
interesting,

2 ) valual

shop-bench
h practice!

~d

e,

OT!"‘ new Sprayberry
'Inmmi'l‘e!evi-ion Re-
cxiver, built and tested
in b sections.

& Now offered . .. this fine
modern oscilloscope,

® You build thia powerful
two-band superhetero-
dyne radio receiver.

You build the
new Spray-
berry tester
—a complete
18-range
Volt-Ohm-
Milliam-

June, 1959

RadioTeleyision

+ « % « 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 enralls 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 eagizr terms tlyxan ever before. This is your big oppor-
tunity to get the training you need...to step into a fine job or your
own Radio-Telev.sfon 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 comglete details plus cur big new catalog and an actual
sample lesson—al! f~ee. No obligation...nosalesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, you learn entirely
at home in spare t:me. 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 equipmeat 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 mancan
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-Telev

1812 Jarvis Avenue, Dept.120-V,

ision
Chicago 26, liinois

Mail This Coupon Now —No Salesman Will Call
— Sprayberry Academy of Radio-Television !
%O 10 wixt mowge Dept. 120-V, 1512 W. Jarvis Ave.. Chicago 26. 111. 1
Please rush all information on your ALL-NEW Radio-Tele- |

visionTraining Flan. I understand this does not obligate me
and that no salesman will call upon me. Include New Cat-

"“N'N‘E P(—rn alog and Sample Lesson FREE. '
P e,
f (P | NAME ... e AgE. !
ciy ZONE.... STATE. ...
id
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Transitape, the new two speed tape
recorder made by Steelman, operates on
standard mercury penlight batteries
and uses conventional 3-inch reels and
tape. Each reel will hold up to an hour

NEW
DIFFERENT

of voice recording, dual track. The re-
corder measures 278" x 6% x 934" and
weighs about five pounds. It comes
complete with microphone and carry-
ing case. Recordings may be made
while walking, at conferences, etc.
Available from Steelman Phonographs
& Radio Co., Inc., 2-30 Anderson Ave-
nue, Mt. Vernon, N. Y. $200.

L. I. Electro-Labs of Hewlett, N. Y.,
has announced production of the Solder
Chief, a new lightweight, balanced sol-
dering iron. It features fast heating and
full concentration of heat at the tip. The
pointed tip of this 30-watt iron makes it
particularly useful when working with
miniature components. Under $2.00.

EXCITING

TO ORDER: Send $4.98 for
each copy of “Hi-Fi Harp”

For hi-fi fans and collectors of unique recordings, here
is a great adventure ... music arranged for piano and
harp. A real first in hi-fi! Great old tunes played on this
unusual combination of instruments by Will and Helen
Irwin. And on the reverse side, a fascinating demonstra-

tion of piano-and-harp artistry, with special commen-

tary written and narrated by hi-fi authority Don Hoefler.

to FAWCETT RECORDS,
Box El, Greenwich, Conn.

This is the first in a new series of exciting adventures
in listening . . . records of exceptional interest that are
breught to you on the FAWCETT FABULOUS FIDELITY label.

DEPENDABLE TV-RADIO

=2 ZAIYTRON

EQUIPMENT . . .
first Quality! Why
them once, yox;
e Every tube we
FuIIyRefund Guarantee . . -
the judge! Send today

List 1"

® 22

Tubes for TV-Radio'Service-
n:'en. Dealers, Experimenters.

pay more? Try
"I buy themda:)waza.
ip is covered by

hip is € o

for new Price

BE YOUR OWN BOSS 7+

RUN A SELF.SERVICE TUBE BUSINESS

Get This Modern F R

Sturdy Tube Tester

with “Package Deal” order for nationall
ZALYTRON Quality Brand Receiving Tubes.ywsg"ﬂ
show you how to start a successful Tube Tester
Route, and get YOUR share of today's Big
froﬁts. in Self-Service Tube Sales! This js no
Get-Rich-Quick” scheme but a solid, proven
business that will reward you weil —if you
WORK at it. But, INVESTIGATE before you IN-
VEST! Get full details on the best "“Deal’ now
being offered, send today for our booklet ‘"

ZALYTRON 302

Electronics Illustrated
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Do you WISH you Get

Your First Class Commercial

were EMPLOYED 1 F.C.C. LICENSE
in ELECTRONICS? 3 QUICKLY !

ol L LT O LA, < CORRESPONDENCE OR RESIDENCE CLASSES
An F.C.C. commercial (not amateur) license is your ticket

to higher pay and more interesting employment. This ficense Grantham School of Electronics specializes in F.C.C. license

is Federal Government cvidence of your qualifications in preparation. Correspondence training is conducted from Washington,
electronics. Employers are eager to hire licensed technicians. 3 Hollywood, and Seattle; also, resident DAY and EVENING classes
.‘ are held in all three cities. Either way. by correspondence or in resi-

WHICH LICENSE FOR WHICH JOB? B i dent classes, we train you quickly and well.

The THIRD CLASS radiotelephone license is of value

B

primarily in that it qualifies you to take the second class Y - .

examination. The scope of authority covered by a third class  Fi M

license is extremely limited. é 3 \\\\\\\\\\\\\.
The SECOND CLASS radiotelephone license qualifies  J§)

you to install, maintain and operate most all radiotelephone <

equipment except commercial broadcast station equipment. l}

-
o
-

The FIRST CLASS radio telephone license qualifies you
to install, maintain and operate cvery 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.

/BT

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

N
S

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, itfdocs
this by TEACHING vou electronics. Some of the ,
subjcctys covered in detail are: Basic Electricity for | HERE'S PROOF... IR .
Beginners, Basic Mathematics, Ohm’s and Kirchhoff's I that Grantham students prepare for F.C.C. examinations in a
Laws, Alternating Current, Frequency and Wave- N7 “v minimum of time. Here is a list of a few of our recent graduates,
length, Inductance, Capacitance, Impedance, Reso- "‘ " the class of license they got, and how long it took them:
nance, Vacuum Tubes, Transistors, Basic Principles [t

{\7

AT BN
AN SN2

of Amplification, Classes of Amplifiers, Oscillators, i License Weeks
Power Supplies, AM Transmitters and Receivers, FM /‘ Rey E. Alexander, Pikeville, Kentucky L . tst 12
Transmitters and Receivers, Antennas and Trans- B Rebert 1. Conley, 129 W. 46th St New York 26, N.Y. L st "
mission Lines, Measuring Instruments, FCC Rules F‘ V‘ W. R. Smith. 1335 £ 8th St, Lang Beach, Caiif. . St 12
and_ Regulations, and cxtqnsive tthry and mathe- b 'ﬁ Heward E. Martz, 301 §. Peqn; St., Fairmount, Ind. — 1st 24
matical calculations -associated with all the above i 7‘ John W. Dempsey, Bex 55, Fising Sun, Md. o :st :2
subjects explained simply and in detail. ; Donald K. Ford, Hyannis RD, Barnstable, Mass. L st 2
g "*7‘ Richard 1. Faik. 2303 Heiman St.. Bremerton, Wash. e I8t 2
OUR GUARANTEE ‘;!A_ Densan D. McNully, 1117 N_ Houston S, Amarille, Texas ... 1st 9
If you should fail the F. C. C. exam after finishing our iﬁ James D. Hough, 400 S. Cherch St., East Trey, Wisc. I
course, we guarantee to give additional training at NO '— w-‘-1 Me B. Perry. k., lt. %3, Z_ehuluu, N.C. e st 12
ADDITIONAL COST. Read details in our free booklet. L2 Milton C. Gee, Rt. =1, Washinglon, N. J. oWt

]

Grant_ham School of Electronics

MAIL COUPON TO

1505 N. Western Ave
Hellywood 27, Calif.
(Phone: HO 7.7727)

{Mail in envelope or paste on postal card}

To: GRANTHAM SCHOOL OF ELECTRONICS

B21-149th. Nw 1305 N. Western 408 Marion

821-19th Street, N.W Washington °  Hollywood * Seattle

Washingtan 6, D.C
{Phone: ST 3-3614)

1
{
1
i
|
1
Gentlemen: 1
Please send me your free booklet telling how | can get my com- |
mercial F.C.C. license quickly. | understand there is no obligation :
1

}

1

1

t

i

\ and no salesman will call,
408 Marion Street

]
Seattie 4, Wash. | Name Age

] : Address

| City. State ]
/ 1 am interested in: [J Home Study, [J Resident Classes 98-GJ

June, 1959 23
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The specs are the proof...now your
BEST BUY in
ham gear is

90-WATT CW TRANSMITTER . . #720
KIT $79.95 WIRED $119.95

Conservative, highly efficient design plus stability, safety,
and excellent parts quality. 80 thru 40, 20, 15, 11, 10
meters (popular operating bands) with one knob band-
switching. 6146 final amplifier for full "‘clean’ 90 W input,
protected by clamper tube. 6CL6 Colpitts oscillator, 6AQ5
clamper, 6AQ5 buffer-multiplier, GZ34 rectifier. “"Novice
limit” cafibration on meter keeps novice inside FCC-re-
quired 75W limit. No shock hazard at key. Wide range, hi-
efficiency pi-network matches antennas 50-1000 ohms,
minimizes harmonics. EXT plate mod. terminals for AM
phone modulation with 65W input. Excellent as basic
exciter to drive a power amplifier stage to max. allowable
input of IKW. Very effectlve TVI suppression. !ngenious
new *low svlhouette design for complete shielding and
"living room™ attractiveness. Conservatively rated parts,
fggper pgl:;edochaws ceramic switch insulation. 5 H,

NEW UNIVERSAL MODULATOR-DRIVER  #730
KIT $49.35  WIRED $79.95  Cover E-5 $4.50

Superd, truly versatile modulator at low cost, Can deliver 50 W of undis-
torted audio signal for phone more than
100% EiCO £720 CW Transmitter or any xmitter whose RF amplitier has
plate input power of up to 100W. Multi-match ocutput xmir matches most
leads between 500-10,000 ohms. Unigque over-modutation indicator permits
easy monitoring, no need for plate meter. Lo-level speech clipping & filtering
with peak speech freq. range circuitry. Low distortion feedback circuit,
premium quality audio power pentodes, indirectly neated rectifier fitament.
Balance & bias adj. controls. Inputs for xtal or dynamic mikes, phone patch,
etc. Excellent deluxe driver for high-power ciass B modulation. £CC83/12AX7
speech ampl., 6ALS speech clipper, 6ANS ampl. driver, 2-EL34/6CA7 power
output, EM84 over-mod. Indicator, GZ34 rect. Finest quzhty conservalivety
rated parts, copper-plated chassls 6" H, 14" W, 3" D.

#1110

NEW GRID DIP METER . . . . .

KIT $29.95 WIRED $%$49.95 including com-
plete set of coils for full band coverage.

Exceptionally versatife. Basically a VFO with micro-
ammeter in grd: determines freq. of other osc. or
tuned circuits; sens. control & phone jack facifitate

“zero beat™ llstening. Excellent absorption wave
meter. Ham uses: pretuning & neutralizing xmitters,
power indication, locating parasitic osc., antenna
ad}., correcting TV, de-bugging with xmmer power
off, determining C,L,Q. Servicing uses: alignment of
filters, IF's; as sig. or marker gen. €asy to hold &
thumb-tune with 1 hand. Continuous 400 kc—-250 mc
coverage in 7 ranges, pre-wound 0.5% accurate coils.
500 ua meter movement. SAFA(A) or 6T4 Cnlpilts 0sc.
Xmfr-operated sel. rect. 2%~ H, 2%, 64" L
Satin deep-etched aluminum panel; grey wrlnkle steel
case

NOW IN STOCK! Compare & take

them  home right

the shelf''-——from 2000 neighborhood

FICO dealers. For fiee cataleg mail coupon

in E1CO ad 2 pages forward. In the West,

add 53¢, Over 1 MILLION EICO instru-
ments in use throughout the worid.

33-00 Northern Bivd., E&Og:ﬂ@ xlss:.
Long Island City 1, N.Y. ot

See EICO's other ad on page 26

The RCA Voltohmyst is now avail-
able as a kit, sold as the model WV-77E.
This is a vacuum tube voltmeter with
high input impedances on all AC and
DC voltage ranges and provision for
zero center indication. The resistors in
the ohmmeter section are protected by
a separate fuse. Price ol this kit with
printed circuit board is $29.95 Net.

—_——

A device designed to tell whether
your turntable is level has been an-
nounced by Robins Industries. A
slewed turntable may distort the sound
from the record player. The spirit-level
is housed in a gold anodized aluminum
case and has clear markings for easy
reading. The TL-1 can be obtained {rom
36-27 Prince St., Flushing 54, N. Y. for

$1.15. -

Electronics Illustrated
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Accredited by the Natienal
Home Study Ceuncil

goed freining
doesa’t cost . . .
H pays!

Get Your FCC License
Quickly

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 Operator

Capital Airlines (Ohio)
is looking for a radio op-
erator. A touch typing
speed of 40 wpm is nec-

Opportunities

in E;ectronics

Cleveland Institute of Radio Electronics

Desk Ei-9, 4900 Euclid Ave., Clevelaad 3, Ohlo

1ease send lﬁa mkm xﬁpuﬂ toﬂe?me-

get ahead in Electronies. I have had training or l
experience in Electronics as indicated below:

[J Military [0 Broadcasting l
{0 Radio-TV Servicing [0 Home Experimenting
'[:] Manufacturing

Service Technicion

Man needed in Cleveland,

hio, to service and
maintain electronic medi-
cal instruments and
equipment. Must have a

[0 Telephone Company
> Other

essary. Must have at least
a restricted operator's
permit, but a radio-tele-
phone 2nd or 1lst class
license is desirable.

golid knowledge of elec-
tronic fundamentals. A
car is required. Company
benefits include retire-
ment plan.

And our trainees get good jobs
“luvestment in fralning really pays off’’

““Thought you would like to know that in almost two
years since 1 completed your course and obtained my
first phone license, my pay has increased $5 per week
every six months. I don’t believe any other investment
could pay off as well as this one did.”

Harold E. Phipps, North Augusta, S. C.

Cleveland Institute of Radio Electronics
4900 Euclid Ave. Desk EI-9 Cleveland 3, Ohio

June, 1959

ID Amateur Radio

In what kind of work
are you now engaged? Electronics are you
' interested?2—

l Address___

Name Age

|
In what branch oi'
i
i

State.

Zone

l City.

L-_-_-_--:J’J
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E{CO, 33-00 Northern Bivd., L.1.C. 1, N. Y, E1-6
Show me HOW TO SAVE 50% on 65 models of

top-quality:

{1 HI-FI [] TEST INSTRUMENTS [J “HAM" GEAR

3eni1 FREE catalog & name of neighborhood EICO

ealer,

the experts say

your BEST BUY

NAME i ssimimresic woreasiss < e s S

ADD 59% IN THE WEST

'  HFT0
' FM il sa0.05°.
- @ wired $65.955.

Cover $3.9

Mono g, one of the best

eamplifier n get in high

STE:&SH?_“:‘_ R HF95592= buys you ﬁgelﬁy k'i‘ts';“—t-
ifi 29. . Cover, CRAFT Kit Repoft.

Preamplifier K':i* 495 Less COvel:  ayp10
-39 .T. incl.

Kit ssg?ftl g With Powervg:lrgplys‘:igf%? FE Kit $39 gsfhc“Truer‘\’erslél;‘-\’;}:
Wired 5109;?5. Kit $33.95. Wired $49.92. 523, Cover & F. T
ugxcellent” — 2-Way

SATURDAY REVIEW:

_F1 MUSIC AT HOME. Mono Power
bl — Amplifiers (60,
oual e 50, 35, 3&" s

STEREO Du 14-Watt; actory-built

amplifier for Stere0) ]
PreamPyiFes ""'“2"“"5%31'50' cabinet: $39.
Wired $41.50.

) § Bookshelf

§ Speaker

¥ system HFS1

TG, ¥ complete with

omm-directional

Wired $64.95
Speaker System

“Extremé

flexibility . . . Mono HFS2 completely

a bargain”—HI-F} REVIEW = Integrated factory-built, 31139"93
"< Amplifiers: (gg: 6 H, 1.51/:‘“:"'““““‘..

30, 20, |=_mm$“GH FIDELITY.

STEREQ |D'uz:!ir

il
pPower AmpHFBSG
Kit $43.95.
Wired $74.95.

o
{ @ .0 o 2-Watt; use
K ] O-é‘ AR 12for Stereo)
from Kit $34.95.
Wired $57.95.

ogine for Stereo’’ —
Fine AODERN HI-Fi.

«.and in

%

o | Ne
[ Transistorize:

l_ 1 Power & Bjas

5 Supply = 1020

L4
:’ Miniaturized

ulti-Signaj - Vacuum Tube

Kit $19.95 XX Tracer =) *E O
| wi .95, { 454 LXK oltmeter 2 st
g Wired $27.95. 9"‘ Kit $19 95, 99 Kit 325.9251 9 Peak
*2'W o Wired $25.95. L@o’ s =i Wired $39.g5 v s§ %’ V?vn}l?fgg
. & Uni-Probe
— - S (pat. pend
" New 5” Push-pyjy it )
0°s/  Fas Scope #425 Wity $29.95.
® | _Filament Kit $44 95 ed $49.95
5 Continuity T Wired $79.95
#612. Kif 33 05" P
Wired $5 95’ 5 cﬁ,?;i 4'23‘ X Tube Test
A ] (Y ester
Kit ¢
Wired ;f%?:?é‘; Sy Kit 33269255

o
%, °° Wired $49 95

T,
R
A ) RF Signal Seri 6v & 12y
D29 f  Generator Paralie] Battery
Fop | 2324 @ ¥ Eliminator 3 RC
—~_ 905 _Kit $26.95, Combination B Charger Compar. .‘ I
~" Wired $39 g5, #114 Kit $29.95. wireg 631%550 ator

; Box
Kit $13.05 ;; - S, S9508
. ed $19.95 ¥ 3 I Kit $1
13 _.-‘ [ B . Wired 299.'32.'

el
Combinations} ylradiltered for

transistor equipt, »
It $38.95. Wireq 34179845)

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

<@ See Page 24 for EiCO’'S BEST BUYS in “MAM'' GEAR.
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. Two-way Radio for Everyone

All about the new band just opened by FCC—no

test required; equipment available as low as $50.

ABRAND new 22-lane expressway has been opened to the
public. You can use this freeway to talk from your home to
your office or to a neighbor’s house. Or you can set up your own
private telephone system between the mainland and that cabin on
the island. The farmer can have a private radio link between
the house and the barn.

Just like the taxicabs and police cars, you can now have a two-
way radiotelephone in your car with which you can keep in touch
with home or office. There are no toll charges to pay. You can
use two-way radio for business or for purely personal con-
venience. Unlike the hams, you don’t have to pass a technical

Using Internatianal Crystal Mfg. Coa.'s
“Citizen Bander” (Custom) atop Faw-
cett Building as base station, ELECTRCN-
ICS ILLUSTRATED staffer talks to tech-
nical editor across New York City
with small Sprincfield unit (top of page).
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examination and you don’t have to know
anything about electronics to get a
Citizens radio license.

If you’re a boating enthusiast, you
can set up your own ship-to-shore radio
system. Just install a Citizens radio on
your boat and another at home. In many
inland lake areas, which are far removed
from shipping lanes, boat owners do not
enjoy the safety and convenience of
ship-to-shore radio. Now, the berth
operator or marine equipment dealer
can install a Citizens radio with which
he can hear pleas for assistance or more
supplies from boats also equipped with
Citizens radiotelephones.

Citizens radio is not new, but the class
D category is new and low-priced equip-
ment for this 22-channel band is now
available from several manufacturers.
There are already more than 125,000
Citizens radio stations licensed as class
A stations which operate in the 460-470
megacycle UHF (ultra high frequency)
band, class B stations which operate on
465.00 megacycles as a single party-line

This Yocaline transceiver is for class B only at
465 mc but, class D gear may be forthcoming.

June, 1959

channel, and class C stations which are
not for radiotelephone communication
but are used for remote control of garage
doors, model aircraft, etc. ‘

The good news about class D is that
it operates on 26 and 27 megacycles,
near the VHF region. This makes for
greater range and allows for simpler
and more stable circuitry. It’s like going
from UHF television to VHF!

Equipment for the new class D service
is available in portable, mobile and
stationary types ranging in price from
$50 to $360. Range is ordinarily about
five miles between a vehicle and a fixed
point. However, if the antennas are up
in the clear, 20 mile range and even
further might be obtained. Class D sta-
tions use AM (amplitude modulation)
only and transmitters are crystal con-
trolled, as required by FCC regulations.
Each unit contains a transmitter and
receiver.

To equip your car with a Citizens
radio, you can use a portable set which
gets its power through the cigarette

Class D Citizens radio may also be used for
business as is this Kaar Engineering Corp. unit.

29
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The power supply of
the radiophone is on
a separate subchas-
sis; all tubes are
shock mounted for
mobile use. An exter-
nal horn speaker is
available optionally.

lighter receptacle. Or you can install a
more professional tvpe set under the
dash, on a permanent basis. In all cases,
however, when installed in a car, an
outside antenna should be used, even
if it is fastened to the car on a temporary
basis with a suction cup.

At home, in the office, barn or store,
the radiotelephone can be mounted on
a table or shelf. Most of the transmitter-
receivers will operate from the AC re-
ceptacle or from batteries. Various types
of power supplies are available to suit
the installation.

The kind of performance you will get
depends greatly upon the kind of an-
tenna system you install. Most of the
sets are provided with built-in antennas
which suffice for minimum range. How-
ever, better results can be obtained by
installing a good outdoor antenna sys-
tem. It is comparable to operating a TV
set with an indoor “rzbbit ears” antenna
or a good outside antenna. The latter is
obviously much better.

Communicating Range

Communicating range depends more
on having a clear path between the an-
tenna of the base station and the mobile

30

unit and less on transmitter power. Over
short distances, the signals are reflected
around intervening objects, but when
two intercommunicating stations are
quite far apart, large intervening objects
can cause a loss in range.

Range depends also on what else is
on your channel at the same time. Back-
ground noise, ignition noise and strong
signals on an adjacent channel (which
may not be heard—but the effect may be
felt) may reduce the practical range.

How far one car can talk to another
depends mainly on whether there are
trees along the road. When trees are in
foliage, they absorb radio signals. Also,
the range is greater if one or both cars
is near or on the crest of a hill. The car-
to-car range can vary from less than a
mile to as much as ten miles.

Under typical conditions, Citizens
radio equipped cars can keep in touch
with a base station within a radius of
four to seven miles. The range depends
upon the location of the base station
antenna as well as its elevation above
trees and surrounding objects. If the
antenna is installed on top of a 100-foot
tall building, the theoretical base-to-
mobile range is 15 miles.

Electronics Illustrated
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Antennas

The prospective user of class D Cit-
izens radio has a limited choice in mobile
antennas. The radio may be equipped
with a small whip antenna that plugs
into the top of the set. Outdoors and
inside a building this may work fairly
well but within the steel body of the
car, the range will be limited. It is like
installing the headlights inside the car.
Some light will get outside, but not any-
where near as much as when the head-
lights are mounted outside where they
belong.

The most obvious type of antenna for
the class D Citizens band is a bumper
mounted whip. The whip is about 7 feet
long and is connected to the radio unit
through coaxial cable. The body of the
car serves as the ground plane of the
antenna system. (Ideally, the antenna
should be located in the center of the
car roof, but this is generally impractical
and unsightly, giving the vehicle a

Class D Citizens band radiophones are ideal
for small pleasure boats. Shown is RCA unit.

June, 1959

Toonerville Trolley appearance. So, the
best bet is to install it on the rear
bumper.)

A shorter version of the whip may
also be used. This is the base loaded type
with a coil at its base which electrically
lengthens the antenna even if it doesn’t
do so physically. It is about 24 inches
long overall and comes in a telescoping
version too.

At base stations (home, office, etc.),
an omnidirectional antenna is generally
used because it enables communication
with vehicles or portable sets in all
directions. Directional antennas can be
used, of course, for fixed station use.

The antenna for a class D station must
not extend over 20 feet above the sur-
face on which the antenna support is
mounted. If the antenna is mounted on
top of a pole protruding {rom the
ground, the antenna and pole must not
extend upward more than 20 feet. If

[Continued on page 94]

Antennas for boats, cars, etc., on Citizens
band. Two in center have loading coil in base.

31
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Unit is held close to
antenna and its knob
tuned untilbulb glows.

citizens ban o
1 \/

Power Indicator

Panel shows bulb
and knob. Tuning
scale isn't needed.

At right, all the
parts are pictured
prior to assembly.

32

By Jay Hollander
Are you "getting out’” with your 27 mc transmitter?

Check its power in an instant with this wavemeter.

ON E of the most likely reasons for poor performance in a small
transmitter is no power in the antenna. This absorption-type
wavemeter will tell you in an instant whether the energy is
actually being radiated. The indication is a direct one—the radio
frequencies alone light the bulb. This system is more reliable
than a pilot bulb working directly from the power supply. An-
other convenient feature is that you can tune the transmitter by
watching the glow of the bulb. This is important with low power

Electronics Illustrated
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since a tiny misadjustment in tuning
quickly reduces the output to zero.

The circuit is simple; a coil, variable
capacitor, and a bulb, all wired in series.
With the transmitter on, the unit is held
close to the transmitter antenna and the
knob rotated until maximum brightness
on the bulb is seen. The various com-
ponent values were chosen so that the
unit tunes 27 megacycles with the ca-
pacitor halfway 11eshed. Rotating it in
either direction enables you to cover
the complete Citizens Band.

Once the bulb is lit, the transmitter
may be tuned for maximum output. In
order not to detune the antenna with
the wavemeter, it is a good idea to hold
its coil as far from the antenna as pos-
sible without losing the indication. How-
ever, while using it with a transmitter
radiating less than one watt, it appears
necessary to place the coil directly
against the antenna loading coil, as seen
in the photo.

A plastic box encases the coil, bulb
and capacitor to prevent damage to
them. The plastic does not at all reduce
the power picked up by the wavemeter
coil. The one used here was salvaged
from a Walsco container originally filled
with solder lugs.

A wavemeter is not intended to
measure exact frequency since it tunes
rather broadly. But, due to its sim-
plicity, with no need for a power sup-

ply, it is an excellent power monitor.
Use it, too, to tell whether your voice
modulation is OK. As you talk into the
microphone, the bulb will flicker in step
with your words.

When mounting the two L-brackets to
the plastic case you'll find it simple to
make the holes for the nuts and bolts.
Just place the tip of a hot soldering iron
on the plastic. After a small hole has
melted through, withdraw the iron and
ream the hole to desired size with a
round file.

For those who wish to wind their own
coil, the dimensions are given in the
parts list. The commercially available
unit however will facilitate construc-
tion One turn was unwound from its
lower end to serve as a supporting lead.
This is visible in the final photo, con-
necting to the lower end of the tuning
capacitor. Once the plastic case is
mounted the coil will be held in its

proper place. -§-

PARTS LIST

C—35 mmifd variable capacitor (Hammarlund
HF-35)

L—Coil, I5 turns air wound 3t 18 wire, total length
2", diameter %" or use ready-made B&W Mini-
ductor #f 3006

PL—Piiot light indicator, 49 bulb

Misc.—Scrap aluminum 4”x3”, rubber grommet for

bulb, 2 small L-brackets, plastic case
w21

Rear view of completed Bulb is
model. Note L-bracket that
holds plastic box to panel.

Schematic shows series wir-
ing. Values were chosen to
cover 27 mc band only.

pushed through
rubber grommet on panel
and the wires soldered to it.

PL

June, 1959 33
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w fo get

ensRadio License

Len Buckwalter
iate Editor
out and file your application correctly to

id delay in receiving your station license.

IF you're over eighteen and a U. S. citizen, you're eligible for
the newest of the Citizens Radio licenses—the class D band.
Compared to other FCC licenses, this one’s a snap—if you go g
about it the right way. An improperly filled-out form can cause

a delay of months in receiving your license. .
The first step is to get a copy of the FCC reguldtions covering

Part 19 of the FCC's rules- and regula.ﬁons deals with ‘Citizens Radio. it
must be in the applicant's possession when the license form is filled out.
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this service. It's a 9-page bcoklet con-
taining a wealth of information on fre-
quencies, operating practices, and tech-
nical data that will be of direct interest.
Aside from the fact that you must cer-
tify on the license application that you
have Part 19 in your possession, it serves
as a valuable “handbook.” Request
“Part 19, Citizens Radio Service, Sep-
tember, 1958 Edition.” Mail the letter
with a dime enclosed to;

Superintendent of Documents
Government Printing Office

Washington 25, D. C.

At present we'll ignore class A, B,
and C stations and consider Class D
only. These others are at extremely high

An instruction sheet is provided that explain:
each of the items found on the Work Sheet.

PCC Pom 393
Sepsember 1030

Genaral

\\
thﬂmuhlm,dmndndqum,m«

Coomissica’s Rules cn be obiained from the Superiatendent of Jocumen
tx, Governd
b.C. hh.uu-udlh-y—-b'llu’.l-/ucc—oan.'-lnln-dya-rd
whon you sign the application form.
A seporate Farm 506 sa requtred fae:
). Ench Clots A station ot @ iined Jocotion. (Include an the scme form both bad

‘hzu:,'r woll 0 the mobils unita associated with the base stotian, if amel

,-:uTLC:mHMABMEMMMWhMWMH
l.Endel_nB,Qan'\u--Nd\'lmwrlna-m'po
B2 SURE TO ICLUDE ALL DETANS OF THE STATION 2R STATIONS ToN
LICRIGE. WHEW THE LICENSE 18 SURD 1Y WiLL CONTAD ALL YOUR OPERAY
LOCATION OR AREA UNDER 1, 2, OR 3, ABOVE AXD WHLL SUPERSEDE ANY GUT]
THR PARYTICULAR STATION OR CROUP OF MOBILES,

Detach and 11l out the shee: mcrked *Work Shee!* with a pemcil or on o typewrted
saiistied that you hove all the reguired informauion written carmectly on the *"Wark Sheed
application torm itaelf. Kaep the *“Work Sheet "' tor your file com and send the remauni
Camewnicotians Camemisslon, Washington 25, D. C.

Be sure that you fully and cleatly anewer all questions whick apply to the Clous of
_dhm&nm-mtmlmh{mcp«:muwlod:u:muomh,.
50 NOT OPERATE YOUR TRAMSMITTER UNTIL YOU HAVE BEEM BIUED A L
oM. Thee

O3 ACT OF 1934 S SEVERE PEMALTIES FOR U)

Uyulc-huhnvlomy-.nﬂmumum.valu:w-.ﬂllhlu-d-dlom
air wail postage {stamps) with yom opplication. This will not sterken the Commussion’s
the ovaral] delay by o tembes of daya, [ you woently nesd 1o gor your stetion into cperf
You be notified by collect telegram when your application hom besn processed. Such o tel
wtotion call hos Been 0asigned and will parmit you to put yow siation on the alr whibe youdl

—__ 4 (3 228

——
s o A
o ot

frequencies for which commercial “type
approved” equipment must be used—
and their communicating range is lim-
ited compared to the Class D band,
around 27 megacycles.

As you read Part 19, several points
become apparent. If you decide to build
your equipment it must conform to cer-
tain specifications. Even if commer-
cially-made or kit units are used it’s
good to become acquainted with these
points since you might want to change
the channel frequency or modify the
antenna system.

The transmitter must be crystal con-
trolled, you can’t tune a dial and trans-
mit in a clear spot in the band. Twenty-
two distinct channels are available and

After this Work Sheet is filled out, items are
typed onto actual form, similar in appearance.

OTZINS RADIO UICESt
SERVICE

non Fof
CITIZENS RADIO

Porm 183 vad 9€

WD o

Py .

=00k i o o om S e e D
T e w1 ot T3 T e, 0 N oy
o = -ty T . -

TR - e
o 0

& e e
ur.—-m.";-lﬂ_;g_..,.—w -

HOW TO FILL OUT THE FORM (INDIVIDUAL ITEMS).

o dlem L. T tor a Class A stion, wsite the frequencies {se Fuirs) you desire to use
“Fraquencies’”. B you are applying fer a Clasa B, C, or D stotson, sumply write the wards.
or "'Class D** aa the come may be wnder the heoding **Frequencies’”.

Under the heading "Emasion’” write either 4053 or BA3 4f yout are appt t Classy
pase to use telephony, (H yous squipment uses madulatson write ;;E) ‘A'l lol u-—
::::3.) Emissions ather than telephony may be outharized to “losa A stations (! you £
1 describe them propecly. Bondwidthe wider than 8 kilocycles
other ypes may not be authanzed, however. ok ST

b o bmerrigl
T T e

¥ you ore applying for other tham o Class A atation, write undw the heading *
that i, *‘Class B*, “*Ciasa C**, or "‘Closs D'", as the cuse may be. O ER e

U tor a Class A station, write the number of transmitters applud for undet the
of station (see Rulwa) in which the tronsmitters are 1o be wed. I for Class B, C, :‘E’:.':.:‘
tronemitters under the heading “"Mebile’’. :

fem 2. In 2a) mrite the name of the opplicant. Individuals 330ukd giwe thetr names aced
other business matters- [f the app icant 13 a partnershup, the names of il the partners must by
the name ol the fum. As an example, *“John H. Jones. Roger ¥. Smith, and Jomes A.
busineas as} Rapsd Transler Service''. Corporations and associotions should atate iheis nanwd
I theis articles of iIcorparation or association. o of i R o
ovent O] ot e 120
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FCC Form 505 Porm Approved
September. 1958 Budget Buresu No. 52-RI2). &

CITIZENS RADIO LICENSE

This suthorisstion permits the woe of only such treansmitlers
®e sre epecified under "Specisl Coaditions” snd those ap-
pearing In the Commission's "Radio Equipment List, Port C.°
and designated for use in lhe Cltisens Radio Service.
W BF YRXRGATYIN

AUTHORIZA
o Ctass of station (Oreck ore) Loy

A D P08 COMMISSION ULE OMLY
s [] ad

e

ALy wn

L3
LXY1] woBitE vizEs

Class D |Class D 3

3. If moile unils, or other class of station a1 tewxrary Jeratioes, are included «n this
AN rzatian, Show area of cpevation

NEW YORK STATE

4 Lecation of control point(s)

FOR COMMISSION USE ONLY

s N (see instrctionst

Leopard Buckwalter

1y Weiling adress (nsmer, street, cily, fne, cnty, statel

206 Bmmften Ave. Brpdihyn 85, NeYe

1 Location of tranamilter(s] &t a fimea tocation

Morer ana street (or other indication A loxation)

City ]&my T [ate

atitue . X ]Laulmz

Spectai €

Any crystal controlled transmitter meeting
requirements of the Rules may be used.

Term of atrorszation: This avtreriatin is etiect e METCR 19, 1959
wa witt eoire 3004, v. 557, MAPCR 19, 1964 s s sopet te

further conditions as set forth on reverse siae
By direction of the FEDERAL COMMUNICATIONS COMMISSION

1t %
Licarrary IZS

The license itself (above) is renewable every five years. Note call assignment at upper right.

range from 26.965 to 27.255 megacycles.
If you desire to change channels by
plugging in a different crystal it must
be identical in type to the one supplied
(except for frequency, of course). The
requirements are that the crystal toler-
ance be .005 percent. Keep away from
war surplus crystals since they will not
perform in the same manner as the more
recent “overtone” type used in most
Citizens Radio gear.

Crystal control is used on some of the
receivers, too, which eliminates the need
for receiver tuning. In this type, the re-
ceiver crystal (s) are replaced when the
transmitter frequency is changed. This
is not necessary if a tunable receiver is
employed. The frequency of a receiving
crystal is not the same as the transmitter
crystal, though both are on the same
communicating channel. Consult the
manufacturer for this information, since
it varies from one unit to the next.

The rules go on to state that Citizens
Radio is for “short-distance radiocom-
munications.” Consequently there are
certain limitations on power and an-
tenna. The final RF amplifier is limited
to an input power of 5 watts (deter-
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mined by multiplying the plate current
by the plate voltage of the final tube).
Also, the antenna may not exceed a
height of 20 feet above any man-made
or natural formation. The transmission
line from the transmitter to the center
of the radiating portion of the antenna
must not exceed 25 feet. The implication
is that you can't place the transmitter
and antenna on top of a mountain while
you sit in the valley with a long mike
cable and control wires—you have to be
on the mountain, next to the equipment.
Check the other antenna considerations
in Part 19, especially if you live close to
an airport.

The regulations provide useful in-
formation for the individual who wants
to design and build his own gear. The
specs on bandwidth, emission, and
modulation are given. Of course this is
automatically taken care of if com-
mercially-built equipment is purchased.

The license application form itself is
usually packed with the equipment you
buy. If not, request “FCC Form 505,
September 1958.” There is no charge
for this form. The address is:

[Continued on page 87]
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builds a citizens band

-Talkie

first to appear in kit form, these Springfield

Wal

s provide effective short range communications.

g, HE portability of a walkie-talkie makes it a valuable adjunct
to many fields. This type of unit can lend itself well to con-
struction, farm, TV service work, boating, and sports evénts. They
even have been used up and down an elevator shaft to coordinate
- the work of two repairmen.

The Springfield Enterprises units described here are available
in semi-kit form. The word “semi” is used since the electronic
chassis is wired at the factory with just the battery case, trans-
former, and handset interwiring left for the builder.

The actual construction steps, detailed in the photos, took about
three hours per unit. Although no particular difficulty was en-
countered, there are a few precautions to be observed. The elec-
tronic chassis has several air wound coils which must not be
crushed or altered in any way as the chassis is positioned in the
metal case. Just don’t force it into position, angle it around until
all the mounting holes line up correctly.

The telephone type handset comes wired with a straight cord
that the builder replaces with a retractible coil cord. This coil
cord, supplied with the kit, is terminated on each end with three
wires. It is important to insert the end of the cord with the

Tests were conducted in busy midtown area. Knob on case, below handset, tunes receiver.
Other unit was atop high building nearby. Transmitter frequency is crystal controlled.
June, 1959 37 e
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longer wires into the handset. The
shorter leads are then inserted into the
main chassis case. If this is not done, the
lengths will not reach their proper lugs.

It is strongly recommended that once
the unit is wired, and batteries inserted,
that the voltages be checked with a
meter. There are convenient test points
on the chassis. This can avert a mishap
with batteries or components stemming
from incorrect wiring.

After completing the two units, it was
decided to check them out in an area of
tall buildings. Between many points in
a quarter-mile radius they performed
well, especially when the two antennas
could “see” each other. Where abstruc-
tions blocked the signals the results, of
course, were erratic.

Since the operating frequency is
27.225 me, bordering on the lower edge
of the VHF region, the range should in-

1. All the components supplied are pictured here. 2. Topside view of electronic chassis.
Three dual-triode tubes plug into sockets. Finger points to crystal that controls transmitter.

5. Chassis is carefully slipped into place, then boited. 6. Completed unit with side panel
removed and all wiring finished. Note the upside-down position of the three miniature tubes.
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crease considerably when the units are
used in open country or at high eleva-
tions. In some cases “skipping” will
carry signals great distances, though
you can’t count on these paths for daily,
reliable communications.

This kit is available in separate pack-
ages as follows: the electronic chassis is
$18.98; hardware, handset cradle, case,
battery holder, cord, and antenna at
$9.98; handset is $6.98; matching trans-

formers (2) are $1.98; and crystal is
$3.98. Thus, the total cost of each unit
amounts to $41.90. Batteries, which are
purchased separately, amount to $5.73
for each set.

It is possible to change the frequency
of these units by plugging in a different
crystal. It is important to follow the

manufacturer’s recommendation on this
since the crystal must be of the proper
cut and frequency tolerance. @

3. Underside view of electronic chassis showing prewiring of critical circuits done at the factory.
4. Audio transformers are at wpper left. Battery holder is slipped into place at lower right.

7. Battery complement, visible here, includes six 1Y2 volt cells and two 67Y2 volt cells. Four

printed sheets are instructions. 8. To right of antenna a non-metallic screwdriver tunes the output.

June, 1959
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how fo get
Overseas Jobs in Electronics

By Harry Kursh

What are your chances of landing a job outside
the United States? What's it like working abroad?

A WASHINGTON, D. C., newspaper erroneously reported
that a certain agency in the Federal system was a key
source of information about jobs for Americans who want to
travel abroad. Within a week the office was swamped with nearly
10,000 letters. Unfortunately, the office was unable to help any
of the job seekers, but many officials learned the hard way that
the travel bug had bitten America.

Never before have so many Americans traveled abroad, but
the most enviable of them all are the lucky ones who get paid
while overseas. At the moment, it is estimated that some 300,000
Americans are working outside the United States, and many more

Electronics Illustrated
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would like to see what’s over the hori-
zon.

Let’s face it: these jobs are not easy
to get. But if you know the ropes, you're
a giant step ahead of the others. In ad-
dition, if you happen to be qualified in
some area of electronics, you're in a bet-
ter boat by far.

Where would you like to go? Europe?
Asia? Africa? Are you the kind who
likes to hunt and fish on your time off?
Climb mountains? Sightsee in exotic
corners of a remote country?

Or do you want something that will
test your ruggedness, like tackling the
electronics maintenance problems in the
frozen Arctic? Or do you want the kind
of job that will enable you to sock away
lots of moolah so that you can come back
to the States with a fat bankbook?

To help you find what you’re looking
for, Electronics Illustrated had me con-

June, 1959
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tact experts in the United States De-
partment of Labor, the Department of
Commerce, Civil Service Commission,
and some three dozen private corpora-
tions in the electronics field. In addition,
I talked with the personnel chiefs of
several government agencies in charge
of overseas projects for which elec-
tronics specialists are employed. Out of
all this, we can put together, step by
step, all the facts that can help you beat
the competition for overseas jobs.

But first let’s look at some essential
background: Of all the Americans
working abroad, only about 25,000 are
employed by private firms. This means
that the bulk of overseas jobs are with
governmental agencies such as the
Army, Navy, Air Force and the Federal
Aviation Agency. This does not mean
that you have to enlist in the armed
forces, but it does mean that your

41
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chances of getting an overseas job as a
civilian are best if you have, or get, Civil
Service status.

What about pay? Working condi-
tions? Social life? Opportunities for
continued employment? You can get a
fairly good idea from these typical re-
plies from a spokesman of a large elec-
tronics company engaged in missile
tracking in the Carribean.

Q. Do you require technicians to sign
contracts?

A. No. One year, however, is the de-
sired and normal tour of duty overseas.

Q. What is the range of pay for tech-
nicians?

A. It ranges from $85 to $110 per
week.

Q. Are there any “extra” compensa-
tions?

A. There is a 30 percent differential
paid to technicians overseas. Room and
board is furnished.

Q. What are the working hours over-
seas?

A. Normally the hours are from 7
a.m. to 3:30 p.m.

Q. What about time off and vaeca-
tions?

Creole Petroleum operates this floating power
plant in Venezuela. Where there's electricity
there are usually components that need care.

42
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A. Five days vacation every three
months and a four-week vacation after
one year. After working hours each
man is on his own.

Q. What are the living accommoda-
tions like on these islands?

A. Generally barracks type, more
often a large barracks building divided
into two to five-man apartments, fur-
nished with beds, lockers, etc.

Q. Can families accompany techni-
cians overseas?

A. Bringing families is not encour-
aged. There are family accommoda-
tions at some locations, but since job
locations sometimes shift, it is not con-
ducive to family life.

Q. What sort of social and recrea-
tional facilities are available for over-
seas personnel?

A. It is usually limited in terms of
physical facilities. Hobbies are very big,
especially skin diving and aviation.
Many men learn to fly, even buy their
own small planes.

Q. What promotional opportunities
are open to men overseas?

A. Very good because of the turnover

[Continued on page 103]

Here is a typical missile tracking station on
a small Caribbean Island. It is operated by
the RCA Service Co.; home base in Florida.

Electronics Illustrated
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Many newly emerging countries are tryiag
to develop a native skilled labar force.
Here a foreign instructor in electronics
has journeyed to exotic Ethiopia to teach
the finer points of the oscilloscope. At
right, under photo of Emperor Selassie,
focal students try their hand of tuning
several modern communications receivers.

June, 1959
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fo

o Stereo

obin Lanier

your speaker placement according to these

ggestions for the most pleasing stereo effect.

YOUR new stereo outfit doesn’t give you the exciting musical
space” and “direction” you hoped for?
Maybe all it needs is a small change in the position of the two 2
loudspeakers. They have to be in the right places if you are to
get the third dimension effect that makes stereo such a big
experience.
And you have to be in the right place, too. Lets be frank about
stereo listening. The complete stereo effect with its miraculous
sense of reality depends largely on your sitting in a fairly small
area which is in front of the speakers and at the same distance
from both of them.
In other parts of the room the sound will be wonderful, with
a full, rounded tone superior to most of what we go from mono-

Fig. 1. Although this arrangement restricts the
listener to a small area, effects of the room on
the sound are minimized. The ears are tightly
"coupled" to the speakers and receive the sound
directly, with no bounce from other surfaces.

LISTENER
MUST SIT HERE

i
' g‘ﬁ* ‘u.-mw.:g’— il
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"LEFT
SPEAKER

Fig. 2. Above, standard placement in
a rectangular room compromises be-
tween directional and diffused sound.

Poor separation between left and
right sound channels results when the
two speakers are too close together.

If both speakers face into cormer
(note left speaker), sound deflects
in several different directions.

June, 1959


www.americanradiohistory.com

Pointing speakers outward aids separation
when enclosures must be near each other.

phonic reproduction. But when every-
thing is properly set up and you are in
the right place to listen, amazing things
happen. With a good stereo record, you
have the sensation that the instruments
are right down there, on a stage some
distance in back of your living room
wall. When a full orchestra lets go in
a fortissimo it is bigger than anything
you ever heard in your living room be-
fore.

The first general rule is that the
middle and high frequencies should
reach you directly from the speakers
(or on one bounce, as described later)
with no upholstered chairs, tables, or
other objects between your ears and the
speakers. Let’s say the plan of your
living room is somewhat like that shown
in Figure 2. The speaker placement
that usually works best is illustrated.
The listening area is where the beams
of highs from the two speakers cross,
and you must be fairly close to the same
distance from the two speakers.

The speakers should be far enough
apart to make an angle of about
35 to 70 degrees with the listener. If
the two speakers are too close together,
stereo effects will be lost; if they are
too far apart, there will be the much-
discussed “hole-in-the-middle” that
splits the sound image into two separate
parts.

46

LISTENING AREA

Fig. 3. A tweeter and mid-range speaker may
be used with a corner unit as described in text.

What about putting the speakers right
in the two corners? As everyone knows,
this position produces the strongest bass
with any given speaker. It will work
well for stereo if, again, the speakers are
not too far apart. Since the two beams
of highs are coming directly at you, you
will get a stereo effect, but it may
sound unnatural with speakers spread
so widely.

There is another arrangement, pro-
ducing what we can call “ultimate
stereo” shown in Figure 1, which you
may like—some listeners do. (Personal
taste is a big factor in stereo speaker
arrangement, as it is in every part of
high fidelity.) The two speakers are
fairly near the listener, each about 3
to 6 feet away, and pointed directly at
him so that the centers of the two beams
of highs cross at his head. The tweeters
should be about on a level with the
seated listener’s ears.

This arrangement approaches closely
the effect you get from listening to
stereo with headphones. It will bring
out that “right there” quality in many
stereo records that otherwise have a
rather diffused sound. However, it is
extremely sensitive to movement on
your part—move your head a foot or
two and everything changes.

The differences between this place-

[Continued on page 102]
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Solar cell is at top
center. Om front
panel are large
tuning knob and
volume control.

A Sun Powered Receiver

By Lester Thayer
Build a sensitive receiver powered by the sun.
Its solar cell eliminates the need for batteries.

HERE is a superhet broadcast receiver that uses no conven-
tional battery in its power supply. The operating voltages
are generated by a silicon solar cell. Not only will it function
in sunlight, but develops enough power from strong artificial
light so it may be used indoors too.

No external antenna or ground is required due to the sensi-
tivity of the superheterodyne circuit used. Building time is not
unduly long since the design has been simplified as much as
possible. It is important to use the parts specified for proper
operation of the completed set, especially the coils and trans-
formers. Proper tracking and sensitivity of the set depends on
a matched set of coils and tuning capacitor, as stated in the parts
list. Total cost of parts and solar battery ($22.50) is about $50.

Most of the components, transistors, resistors and capacitors,
were wired on a plastic board that measures 5% by 134”. A per-
forated phenolic board will also serve the purpose and is easily

48 Electronics Illustrated
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After removal from cabinet, top of chassis is visible. When fastening speaker to front panel be
sure it doesn't strike any componeats on chassis. Photo at right shows solar cell, top view.

The radio will play
when placed under
strong artificial light.
150 w bulb used here.
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Underside of chassis. Antenna loopstick is
at the bottom, mounted in plastic brackets.

available. Note that the speaker, vol-
ume control, tuning capacitor, and loop
antenna all mount to the front panel of
the case. The case used by the author
is not a standard component. However,
one may be fabricated by the builder
to the following dimensions; 6%" wide,
234” deep, and 5Y%” high. Don’t use
metal-—~wood or plastic should be em-
ployed to prevent shorts.

After construction has been com-
pleted, alignment should be done to
bring the set to its maximum sensitivity.
If a signal generator is not available it
is possible to line it up “by ear.” First,
close the oscillator trimmer and open
the antenna trimmer, both on the main
tuning capacitor. They are the two
screws located on the body of the ca-
pacitor. The oscillator section (C2) has
an additional trimmer to increase its
tuning range. It is C7 and should be
adjusted to its maximum capacity posi-
tion along with the oscillator trimmer on
the tuning capacitor.

Next, close the main tuning capacitor
plates to about half-way. With a non-
metallic screwdriver, adjust the slug in
the oscillator coil (1.2) and at the same
time rock the tuning capacitor in the
center of the dial until a station is heard.
Gradually shift the rocking of main tun-
ing capacitor until it is nearly closed,
bringing in the local station in your area
nearest 600 kc. Return the dial to about
1,000 kc and adjust the oscillator trim-

June, 1959

Solar cell is fastened to transparent top
panel. Finger points to red (4) terminal.

mers to bring in the loudest signal. Re-
turn to the 600 kc station, and while
rocking the dial at this point, adjust the
oscillator coil slug for loudest reception.
Repeat these last two steps until no
more than one-quarter turn of the slug
is necessary. Adjust the antenna trim-
mer to peak the weak, usually the up-
per, end of the broadcast band.

You will notice that the author’s
model uses no on-off switch. If this is
desired, purchase the volume control R4
with a switch on it. Wire the switch in
series with the postive lead from the
solar cell to ground. -§-

PARTS LIST

C1,C2—Main tuning capacitor. Use Mitler #2110

C3—.002 mfd disc capacitor

C4,C5—.01 mfd mica capacitor

C6—100 mfd & volt electrolytic capacitor

C7—7-45 mmfd ceramic trimmer capacitor,
variable

RI—100,000 ohm !/; watt resistor

R2,R6—580 ohm !/ watt resistor

R3—33,000 ohm !/; watt resistor

R4—1,000 ohm potentiometer, audio taper, with
an-off switch i desired (See text)

R5E—2,700 ohm '/, watt resistor

R7—27,000 ohm !/; watt resistor

R8—500 ohm 2 watt resistor

LiI—Antenna coil, Ferrite. Use Miller # 2003

L2—Oscillator Coil. Use Miller #2002

TI—IF input transformer. Use Miller #t 2041

T2—IF output transformer. Use Miller # 2042

T3—Driver transformer (Argonne AR-109)

T4—Output transformer (Argonne AR-119)

TRI—RCA 2ZN247 transistor

TR2—Raytheon CK768 transistor

TR3I—RCA 2N109 transistor

TR4,TRS, TR6—Sylvania 2N35 transistor

Solar Battery—International Rectifier SM5-1020A

SP—Speaker, 4” with 3.2 ohm voice coil

51
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M

BIG!

By Mel Mandell
Making electronic parts smaller and smaller to meet

demands of the Space Age is now an American art.

GETTING a big kick out of your little transistor radio? Im-
pressed by some hard of hearing relative praising his new
“invisible” hearing aid?

These advances must be credited to the new American art of
electronics miniaturization. Yet they are primitive compared to
the wonders that will eventually come about as a result of our
race to the moon and beyond.

Although foreign craftsmen have traditionally been the leaders
in making tiny, precise units, a growing army of American house-
wives has taken over the title as masters of the miniature.
Working with powerful microscopes in factories that are more
antiseptic than hospital incubator rooms, American workers,

Magnifying lens, tweezer are used to inspect Honeywell sub-subminiature
snap switch weighing 1/28-ounce. Missiles, aircraft use hundreds like it.
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Sensitive Sulton microphone at end of heart
catheter is so tiny it does no damage passing
through arm vein and chest into the heart.

June, 1959

Thinner than a human hair, strand of nylon
is threaded with .001"” wire at G-E lab. One-
mil drill makes holes for X-ray diffraction.

Solid-state devices have aided advance of
miniaturization. Here, ends of tiny diodes
are "dinned" at Hughes Aircraft Co. plant.



www.americanradiohistory.com

most of them married women, are mass
producing the fanciful designs of scien-
tists and engineers who specialize in

g.

Most of their electronic products
handle familiar jobs easier, faster, or
more attractively. But the most exciting
examples of miniaturization do what
has never been done before. These are
the sensitive instruments crammed in-
side the American satellites and moon
probes—tiny gauges that are unlocking
the secrets of space. Here on earth, tiny
diagnostic microphones that can be
slipped into a living human heart are
performing equally exciting “miracles.”

It is not possible to say just when
miniaturization began. The develop-
ment of the famous proximity fuse of
World War II was a big boost. This
midget radio or radar set, placed in the
warheads of naval and artillery shells,
insured many more hits by causing the
shell to explode close to the target so
gat some deadly shrapnel was sure to

it.

The late Harry Diamond, the man
who headed the team that conceived the

proximity fuse, coined the word “minia-
turization.” Since the latest proximity
fuses are only 1/100 the size of the origi-
nal, it’s not surprising that Diamond'’s
“miniaturization” has lost out to new
catchwords— sub-miniaturization,
micro-miniaturization, and now ultra-
miniaturization.

Researcher David A. McLean, of Bell
Telephone Labs, says that an object, to
deserve the title of “miniature,” should
be at least 50-75 percent smaller than
the previous standard version. There-
fore, a “sub-miniature” part should be
at least half the size of the older minia-
ture version, and so on.

When they sit down to design minia-
ture electronic parts, engineers gener-
ally throw away the rule book. They
rarely hesitate to work with costly ma-
terials such as palladium, rhodium,
ultra-pure silicon, or comparatively
cheap gold. Since only specks are used,
it doesn’t matter that some of these
metals cost up to $500 per ounce!

Some accidental innovations have
given these designers a big helping

[Continued on page 98]

Final assembly room of G-E miniature relay plant in Waynesboro, Va., is typical of anti-
septic precautions taken in miniaturization. Sealed off from rest of bullding, assemblers
work over microscopes in room where the temperature and humidity of dustless air Is
very rigidly controlled. Right, inspector electronically tests friction of miniature ball bearing.

54

Electronics Illustrated

WWWwW-americanradiohistorv:com



www.americanradiohistory.com

Closed circuit TV with magnification supple-
ments microscepe in checking crucial toler-
ances of stereco needle at Fidelitone plant.

Latest ordnance proximity fuse barely covers
a finger tip. It is shewn in comparison with
recent, almost obsolele miniaturized version.

Smaller than a man's thumb, this G-E motor is
rugged enough fo withstand stresses of high
altitude flying, temperatures down to -67°F.

3

Working parts of lalest Otarion “Listener’
hearing aid, packed into temple bar of eye
glasses, are twice as powerful as 1954 model.

Miniature Precision Bearings, Inc.

radiohistorv.com
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build your own

Weather Station-2

By Paul Hertzberg
This month a wind direction indicator is added to

the wind velocity meter described last month.

IND direction can be of great value in weather forecasting.

Winds from certain directions usually carry specific types of
weather with them. With this device you will be able to detect
changes in the wind’s direction.

It is constructed in conjunction with last month’s wind speed
indicator. If you wish to build this direction indicator alone, some
ili%{’)lt changes will be necessary as far as housing the indicator

ulbs.

A portion of the front panel of'the wind speed indicator was
originally left blank so the indicator bulbs for direction could
be mounted at this time. Eight bulbs are equally spaced around
a 21%” diameter circle on the front panel of the cabinet. Each
bulb is pushed through a rubber grommet with a 3" opening
mounted in a %" panel hole. An on-off switch is mounted at the
center of the circle of the bulbs. This switch controls the AC line
voltage to the small filament transformer that lights the bulbs.

Finger points to wind direction indicator on bracket. Note the vane on one
end, counterweight on the other. Box above it is sender housing. Last month's
velocity indicator is mounted below. At right, bulbs show wind direction.

R 4 RN Y

® 35 Electronics Illustrated
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In guide above, parts and wiring in
white are the added components for
building wind direction indicator.

Note circle of indicating bulbs on
rear of panel. Finger is pointing
to transformer T below the chassis.

Segments in sender box correspond
to the eight compass directions.
The wiper contact arm is pointed out.

June, 1959
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Mount the small transformer close to
the front panel on the under side of the
chassis. This will still leave space for
any additional construction parts for the
future. A small tie lug is used to join
the incoming line cord, the input leads
of the transformer and the on-off switch.
One lead of the secondary (6.3 volt
winding) is common to all the bulb shell
contacts and the other lead goes to the
rotating arm of the sender unit by way
of a nine conductor cable. Terminate all
the bottom contacts of the bulbs at a
female connector mounted on the side
of the chassis. The author used a junk
box octal connector and used the chassis
as the common ninth connection. Make
sure the leads are in order as are the
points of the compass. The sending unit
is constructed with a piece of %" wood
serving as a base. A 5” square piece will
do nicely. If you wish more “elbow
room” to work, increase the size to 6”
square. Mount a panel bearing through
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a suitable size hole in the center of the
wood. Cut out 8 pieces of metal to be
used as the contacts as shown in the
plans. Fasten these contacts in place
with small nails. The wiping contacts
can be made quickly from any heavy
stiff wire and some scrap pieces of brass
or bronze. Solder leads from each con-
tact segment onto the tie lug strip in
order, as the points follow around the
compass— N, NE, E, SE, S, SW, W, NW.
The sender is totally enclosed by
[Continued on page 107]

PARTS LIST

T—Filament transformer 117 volt AC primary to
6.3 volt AC secondary {Stancor PS-8415 or equiv.)
SW3I—SPST on-off switch
Pilot bulbs—Eight 7 47 lamps with bayonet sockets
Misc.—Cable (9 conductors), nine '4” rubber
grommets, phosphor bronze or brass for
segments, octal plug and chassis receptacle,
9-terminal tie lug, wire coat hanger, AC
line cord, wood 14” pine or plywood for
box, shaft extension, bearing assembly.

Electronics Illustrated
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Whoosh! The lawn mower of the future is off on its
electronically-appointed rounds, eliminating backache
and leaving an attractive, well-fed lawa in its wake.

HOMEOWNERS, rejoice! Soon you won't have to do any
work at all when lawn mowing time rolls around. The
T device that will make this wonderful state of affairs possible
already has been put on the drawing boards by Moto-Mower, Inc.
An electric eye will “read” the height of the grass. If it is tall
enough to require cutting, the mowing cycle is started auto-

matically—if the moisture gauge says the grass isn’t too wet. 1
Solar-charged batteries power the mower, which has three
overlapping toothed shearing discs and uses the same cutting

principle of some electric razors. [Continued on page 113]
Sun-tracking solar energy collector and an- Clippings are expelled through side and rear
temna sit atop mower's shelter. Control panel exhaust ports. Spiked roller can also dispease

has knobs for setting cutting height, speed, etc. chemicals. Steering roller (front) pivots 180°.
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Printed circuitry has invaded the
world of electric motors. At left,
conventional DC armature sits be-
side printed counterpart which
weighs /s as much. "Pancake’ re-
quires no hand soldering. Made
by Photocircuits Corp., it is ex-
pected to find widespread use in
fractional horsepower sizes used
in magnetic tape transports, etec.

The irritation of searching for a
parking space is over for hurried
doctors at Good Samaritan Hos-
pital, Phoenix. A new electronic
parking lot gate can be raised
only by inserting a ""key" card into
a slot where it is "read" by a pho-
tocell. When the car's wheels hit
a treadie on the other side, the
gate closes again, automatically.

i STOP

tATE ADMITS ONE CAHI

ONLY ... PER CARD KEY
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' Using doppler radar, Delco
Radio has developed a prox-
imity warning device for cars.
B is being used for the first
time in the nose cones of the
Cadillac Cyclone, above. At
right is the breadboard de-
sign. A reflex klystron gener-
ates power at 16,140 mc which
is piped to one reflector and
beamed ahead of the car. These
microwaves bounce back when
they strike an object ahead,
and are collected by the other
reflector. Piped to a crystal
detector, the frequencies of
the outgoing and incoming sig-
nals are compared. Any rela-
tive motion between car and
object ahead causes a fre-
quency difference which, when
amplified, oactivates in-car
warning devices on dashboard.

June, 1959
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Introducing the Nuvistor

New thimble-sized electron tube design is hailed

as a major breakthrough in increasing tube life.

MALL and rugged, the Nuvistor, RCA’s vacuum tube answer
to the transistor, embodies structural design elements not
before seen in electron tubes. A strong ceramic wafer is the
platform for an array of electrodes, each secured by a tripod-
like structure. The small cylindrical electrodes are half the size
of those found in miniature tubes and are supported in an open-
end cantilever construction designed to withstand considerable
shock and vibration. No micas, no glass, no spot welding.

In a scaled-down tube, cathode efficiency and high frequency
performance generally improve, but the big stumbling block
has been the increase in cathode current density. Grid and plate
operate at much higher temperatures and this factor tends to

Structural assembly of the Nuvistor triode is diagrammed
at left. The materials are processed at high temperatures
in an effort to eliminate gases and impurities. Below,
the unusual design concept is displayed alongside the
more familiar vacuum tubes they are supposed to replace.
From left: Small-signal triode, tetrode, beam power tube.

- CERAMIC
BASE WAFER

RCa-NUVISTOR TRIDOE
{PEVELOPMENTAL)

62 Electronics Illustrated
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'With the aid of 3 microscope, inner assembly
of the Nuvistor is inserted into its tiny metal
case. Indexing lugs oan the