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Hi-Fi Special!
ALL ABOUT FM TUNERS
£i LAB REPORTS ON Ii KITS

Complete specs, performance figures,
construction tips, etc.

PLUS ;,, tme—
CIRCUITS FOR MULTIPLEX STEREO FM ADAPTOR —

Add Automatic Tone Call/Squelch Unit to CB - ‘ I
Build: Frequency Calibrator, Panic Button | )
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S5PARE TIME

Needs More Trained Technicians

New developments are creating more and
‘more job opportunities for men with Elec-
stronics training, and these are better than av-
-erage jobs. Take NRI training at home in
vour spare time. Hold your present job while
straining. Prepare now for a brighter future.

Added Income in Spare Time Starting Soon

Soon after enrolling we show you how to
earn extra money in spare time, repairing
sets. Many use this extra money to pay for
their NRI course, or buy things they nor-
mally couldn’t afford. Some have found
better paying jobs within a year. Others
have started their own businesses.

Train With the leader — Get Started Fast

NRI is the oldest and largest school of its
kind. For 45 years, NRI has featured the
best training for beginners—for men with-
out previous experience. Mail postage-free
card for 64-page Catalog. Read success
stories. See equipment you get. Find out
about 60-day trial enrollment offer.

Convenient monthly terms. ACT NOW.

OLDEST & LARGEST

ational

WASHINGTON 38, D.C..

HOME STUDY RADIO-TV 3CROOL

adio Enstitute

ESTABLISHED 1914

Fast Growing Field of Electronics ,

h—‘ ) A. ——
NRI Graduates help build. install, operate and servic
electronic equipment for the Spqce Age’” we live in-

equxpment used in offices, factories, the military. Other
are inspectors, laboratory technicians, etc., or work witk
the Government and Armed Forces.

From Radio-TV Servicing and Broadca:tmg to mlss-]es
NRI graduates share in the gigantic Electronics industry
Interesting jobs await you in studios, on ships and planes
in your own Radio-TV business. Mail coupon today,

NR1 PREPARES YOU FOR JOBS LIKE THES.

Electronic Technician e Service Technician e Assistant Enginee
Cameraman e  Civil Service Specialist e Computer Techniciai

Computer Programmer e Designer o Field Technician e Field Mainte
nance Man ¢ Plant Parts Inspector e Instrument Technician @ Laborator:
Technician ¢ Radio Operator e Fransmitter Engineer  Airlines Technicial



NOW = MAKE PEOPLE LISTEN THE MOMENT YOU START TO TALK!

Take This Remarkable

“Pocket” Course in
Persuasive Speaking

wF
-5\‘.’: L &
¥ g,/ ‘ 1 Learn how to sell

Yoursel. your
service, your
product

Learn how to get
your ideas across
in any business

mesting

Speak out
confidently

before club
and civic
groups

N @i foronly 1O

¢ to help cover postage
r and handling

AS YOUR INTRODUCTION TO THE NELSON DOUBLEDAY
MONTHLY PROGRAM FOR DEVELOPING YOUR PERSONAL ASSETS

THE ability to speak well is one of the most valu-
able skillsyou can own. This compact self-trainer
course can make you a more confident, more ef-
fective speaker within the next 30 days’

In a unigue new 64-page book, Dr. David Guy
Powers gives you a magical formula for expressing
your ideas clearly and convincingly—for standing
up and speaking out'in any group without hesita-
tion or embarrassment—for using the gift of speech
to get more out of life in every way. With this
booklet comes one of the most remarkable self-
instruction devices of recent years: a set of pocket-
size “learn by doing” cards that bulld speech mas-
tery right into your daily life. You actually get the
*feel” of being a poised and persuasive speaker inh
the first ten minutes of use.

Whether you need to speak to one person or a
hundred, in private interviews, business confer-
ences, club or civic meetings, the speaking ability
you acquire through this course will make every
speaking opportunity a stepping-stone to success
and popularity. and it is yours for only 10 cents,
as a demonstration of an extraordinary new devel-
opment program for men who want to get ahead
faster. This plan is remarkable for its low cost, re-
markable for its rapid results.

The Nelson Doubleday IPERSONAL SUCCESS PROGRAM

Hzm: is the most practical, far
reaching plan ever devised
to help men increase their
earning power and enjoy the
good things ot life. This
brand-new Program shows you
how to develop the personal
skills and techniques that
pave the way to advancement
in any field.

Your introductory ‘‘Pocket”
Course in Persuasive Speaking
for 10¢ is a sample of the prac-
tical self-improvement pack-
age you receive each month.
Each “pocket” course — pre-
pared by business and psycho-
logical experts — is a short cut
to mastery of an essential
*‘success’” subject in the Pro-
gram. There is nothing like it
for completeness, authority,
practical usefulness.

What Are These Success Skills?

Look at some of the highest paid
men in business. They have
developed the basic abilities that
always pay off . . . the ability to
handle people . . . to speak and
write effectively. .. to create
ideas and ‘‘sell’”’ them to others
.. . to organize their %“ime effict-
enfly and achieve more. They have
learned to understand business
procedures . . . how to keep well
informed ... towinimportant new
friends wherever they go. And
they are just naturally sought
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after whenever a responsible job
is to be done.

Now, for the first tiine, the Per-
sonalSuccess Program offers you a
tested, rapid, fascinating plan for
making these ‘‘success’ skills your
own-—using only a few minutes a
day. The cost is amazingly low!

Unique “Live’” Practice and
Appiication Material

The Program covers every subject
of value to the man who, regard-
less of his present position or
training, wants to get ahead
faster. Each subject is brought to
you in a monthly package con-
sisting of self-instruction booklet,
and ‘‘real life’ application ma-
terial that brings results you can
see from day to day. These unique
cards—a new dimension in self-
teaching—will not be found even

in courses costing hundreds of

dollars!?
Mail Coupon with only 10 Cents

Accept this unusual ‘‘sample’’ of-
fer. There is no obligation. If
delighted with your first self-
training course and wish to con-
tinue, you will receive a new
package each month, for which
you will pay, not the many dol-
lars that most courses on these
subjects would cost, but only $1,
plus small shipping cost No min-
imum purchase requirement; stop
whenever you like. No salesman
will call. Personal Success Pro-
gram, Garden City, N. Y.

P R i

SEND ONLY 10c TODAY

STOP WHEN YOU LIKE

Nelson Doubleday Personal Success Program
Dept. V-ET-X, Garden City, New York

1 enclose 10 cents to help cover shipping charges.
Send me at once my introductory package con-
taining 1) handbook '‘How to Say a Few Words
Effectively" 2) Practice and Application Cards,
plus Pocket Card Holder 3) desk-top File Case.

After trring these materials, I will write within
ten days if I do not wish to continue with the
Personal Success Program. If 1 do continue, you
will send me a new '‘Success Course’’ every month
and bill me only $1 each plus a few cents ship-
ping. I may cancel my membership any time I
wish simply by writing to you.

PRINT

ADDRESS . . .

CITY &

STATE . . . . .. ... ..t errsersnn-s:29-PS-30
Same offer ia Canada: Personal Success Program, 105 Bond
Street, Toronto 2. Offer good in U.S.A. and Canada only.

EXTRA! Self-Scoring APTITUDE TEST Included

As part of your introductory package, you re-
ceive a complete 32-page self-evaluator that sci-
entifically reveals to you your present aptitudes,
vocational interests, ''hidden potential.’’

= > = o o = e e e e e e e e ]

_____ - o]
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Do you realize that FOUR HUNDRED MILLION appliances are
in use right now in American homes — and that these are in-
creasing by the millions every year? No wonder that men
who know how fo service them properly are making $3 to
$5 an hour — in spare time or full timel FREE BOOK tells how
you can quickly and easily get into this profitable field.

S'ror AND THINK for a minute
about your present job and fu-
ture. Are you making enough
money? Are you happy in your
work? Can you bank on a steady
income — in good times or bad?

Now you can have the answer to
these money and job worries, once
and for all. Get in “on the ground
floor” of a booming industry —
servicing electrical appliances. The
coming of the auto created a multi-
million dollar service industry, the
auto repair business. Now it’s hap-
pening in the electrical appliance
field. But with this important dif-
ference: anybody with a few simple
tools can get started in it!

W,y the Boom in Appliances

Means Money in Your Pocket

In addition to the 400 MILLION
appliances already in use, this year
alone will see sales of 76 million
new appliances! For example,
4,750,000 coffee makers, 2,000,000
room air conditioners, 1,425,000
clothesdryers. A niceincome
awaits the man who can service

such appliances. That man can be
you! Even if you don’t know a volt
from an ampere now, you can soon
be making $3 to $5 an hour in your
spare time.

The NRI training in Servicing
Electrical Appliances tells you
everything you need to know, right
from the basic fundamentals about
electricity. And your training will
cost less than 20¢ a day.

Your Skill Always in Demand

—*Set Up Shop’’ Anywhere

People need their appliances
fixed in good times or bad. Once
word gets around that you are
trained to service them properly,
you'll have plenty of work.

You need only the few basic tools
that you may already have — and
an Appliance Tester which we pro-
vide at no extra charge. You can

“Imagine Me Making *3 to °5
an Hour in My Spare Time...
Fixing Electric Appliances!”

EARN WHILE YOU LEARN with this

APPLIANCE TESTER

Yours_at no extra cHareGE

Your NRI Course comes complete with all the parts
to ble a sturdy, portable Appliance Tester that

work in a corner of your b
or garage. If you like, you can open
up your own shop. And you can
save money by fixing your own ap-
pliances. Mail coupon for Free Book
telling how you can “cash in™ on the
big opportunities open.

FREE BOOK and SAMPLE LESSON

Our 24-page Free Book tells about America’s
“Electrical Appliance Boom"” — how we train o
you to “cash in” on it. Free Sample Lesson = ’
shows how simple our instruction is — how it Y " ok
can quickly prepare you for a profitable fu- £
ture. Mail coupon to: National Radio Insti- <
tute, Dept. KM1, Washington 9, D.C. (No
obligation—and no salesman will call on you.)
Sarns $510 in q MisBusiaess F More Than
” One Monti’s - Success + Doubled Cost
’ Spare Time V& “Since taking your of Course
4 .In one month 1 courae 1 have Had practically
took In approxi- m:ﬂ “sph:n o no knowledge of

mately $848 of -

l.

clear. 1 work only
p.r: nm. 190 1ot of servics
calls ranges, d!yen md
nther mljor -pn\lmm
coum as been leu d"ou m
—nrl Reid, nJ'D 1,
Thompun, Ohio
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helps you earn while you learn. Easy-to-follow
manual tells how to assemble and use the Tester
right away. Locate faulty cords, short circuits, poor
connections. etc. in a jiffy; find defects in house
wiring; measure electricity used by appliance; many
other uses.

With this Tester you save time and make money by
doing jobs quicker, making sure appliances operate:
correctly after repairs.

T e e e e e e e e e et

NATIONAL RADIO INSTITUTE
Dept. KM1, Washington 9, D.C.

Tell me how I can “cash in' on the ‘Elecirical Appll-
ance Boom.” Bend me your illustrated FREE BOOK that
outlines the whole NRI Course. tells what opportunities
sre open to me, Answers my questions, describes success
of other students, and much more. Also send me the PREE
BAMPLE LESSON, 50 I can see how clear snd easy your
Instructions are. T am particularly interested in:

[7] Spare Time Eamings [] Business of My Own [[] Better Job

I understand there is no obligation on my part: and
no saleasman will call on me.

..Btate.............
Accredited Member National Home Study Councll
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Write to: Letters Editor, Electronics lllustrated, (=

® New Look

That New Look in your September
issue really is something new. I like
it. The contents is not bad, either.
What are you trying to do, have some-
thing for everybody interested in elec-
tronics?

William Matthews
Tulsa, Okla.
Yes. And thanks for writing, Bill.

® Small Point

I'm getting sick of all those minia-
turization pictures. Every day you
see a picture of a transistor dropped
through a soda straw, a capacitor sit-
ting on a gnat's wing or a resistor get-
ting lost under its designer’s hangnail.
My company is doing a promotion on
its transistor, 2N ¥, that should end all
the nonsense. Our lead picture shows
an ant using the 2N as a parasol, ex-
cept the thing is so small that he’s get-
ting a sunburn.

Sid Prescott
Houston, Tex.

@ Young Fan

I am 12 and I read your magazine
every month. I think you have better
projects than anybody else in your field.
I built your metal detector (April '61
EI) and it works fine.

Marc Finkelstein
Bronx, N. Y.
Congratulations, Marc!

® Swap Shop

It bugs me that other people are look-
ing for old radio parts when that is what
I have and wish I had modern equip-
ment. I obtained a whole flock of old
tubes (CX-310, SX-200-A, 27, 24, etc.)
from a dealer’s attic, and also got some
pieces of equipment from his shelf. He
went out of business in 1929. Anyone
want to swap new for old?

Martin Wendell
Burr Oak, Mich.

Do any of EI's readers want antique
tubes? Write directly to Mr. Wendell
at the address above.

® DC Power Supply

Dt

CHt1 e

+ +
ot cz2 oC
V9T T
SUPPLY 0

In your January 1961 issue you re-
ported on the Olson T-281 variable AC
500-watt power supply.

In the article you stated that by add-
ing a rectifier and filter network you
could convert the T-281 to a DC power
supply up to 175 volts.

Can you give me the circuit, plus a list
of the parts needed?

Walter F. Lynch
Syracuse, N. Y.

Glad to, Walt. Take a look at the
schematic above. Here is the parts list:
D1 is a 130 v., 750 ma silicon rectifier;
CH]1 is a choke of 1 to 10 henries, 200 ma
or higher; C1 and C2 are 20 to 40 mf,
250 v. electrolytic capacitors. The rec-
tifier is plugged into either of the unit’s
two AC outlets. As mentioned in our
report, the Olson unit has an AC output
adjustable to 140 v. at 500 w. DC output
can be run up to about 175 v. §-

Electronics Illustrated



INTERNATIONAL CORRESPONDENCE SCHOOLS

ICS

{Special low monthly r:ie to members of U. S. Avmed Forces)

E BOX 06057J, SCRANTON 15, PENNA. In Hawaii reply P.0. Box 418, Honolulu

: Without cost or obligation, send me ‘‘HOW to SUCCEED,” the opportunity booklet about the field | have indicated below, and a sample lesson.

: Name of the course in which you are interested_ . _ .
: Your Name o Age_ Home Address._

E City. Zone_____ State _Working Hours AMto______PM._

: Occupation_______ Canadian residents send coupon to i.C.S. Canadian, Ltd., Montreal, Canada
[ ]

H

beaww

* Cast your ballot for a successful future!

-~ 249 1.C.5. COURSES

I.C.S. is the oldest and largest cor-
respondence school. 249 courses.
Business, industrial, engineering,

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

ACCOUNTING
Accounting

Auditing

Cost Accounting
General Accounting
Junior Accounting
Practical Accounting
Public Accounting

ADVERTISING

Advemsing

Magazine & Newspaper
Advertising

ARCHITECTURE

AND BUILDING

CONSTRUCTION

Architectural Drawing &
Designing

Architectural Interiors

Architecture

Building Contractor

Building Coniractor with
Drawing

Building Estimator

Building Maintenance

Carpenter-Builder

Carpentry & Mittwork

House Pianning

Lumber Dealer

Mason

Painting Contractor

Reading Arch. Bluepfints

Reading Struct. Blueprints

ART

Advertising Layout &
Hiustration

Amateur Artist

Commercial Art

Commercial Cartooning

Fashion llluslrahnf’

Figure Drawing & Painting

Magazine |llustrating

Show Card & Sign Prod't'n

Show Card Writing

Sign Painting & Designing

Sketching & Painting

Dieset-Gas Motor Vehicle

Engmes
Gas En%
Internal Combustion Engines
AVIATION
Aero-E Technol

academic, high school.
you. Direct, job-related. Bedrock
facts and theory plus practical

Pulp & Paper Making

Pulp Making

CIVIL ENGINEERING
Bridge & Building Foreman
Civil Englneermg
Construction £

Aircraft & Engme Mechanic
Aircraft Mechanic
Aviation Engine Mechanic

BUSINESS

Business Administration

Business Correspondence

Business Law

Business Management

Business Management &
Marketing

Business Management &
Production

Business Psychology

Canadian Business
Management

Clerk-Typist

Commercial

Condensed Business Practice

Federal Tax Course

Managing a Small Business

Marketing

Office Admlmstralwe
Engineering

Office Management

Professional Secretary

Programming for Digital
Computers

Puvchazing Agent

Highway Englneermg
Mine Surveying & Mapping
Principles ot Mapping

One for

High School College Prep
(Engineering & Science)

High School Generat

High Schoo! Mathematics

High Schoot Secretarial

Modern Letter Writing

Short Story Writing

LEACERSHIP
Industrial F,

Send for the 3 free booklets of-

:ea(mg, Drawing & Estimat'g
lum
F‘Iuml:nngl Drawing &
Eslimating
Plumbing & Heatin,
Plumbing & Sleamglling
Practical Plumbing
Retrigeration
Relrigeration & Air
Cond,

Industrial Sngemslon

Principtes o! Surveying
Ci

Ru\lmad Engmeermg
Roadmasler

Sanitary Engineering
Section Foreman
Sewage Planl Operator
Structural Engineering
Surveying and Mapping
Water Works Operator

DRAFTING

Aireraft Drafting
Architectural Dratting
Drafting & Machine Design
Electrical Dralting
Electrical Engineer Dratting
Electronic Drafting
Industrial Piping Drafting
Jumor Mechamcal Dratting
Mechanical Drafting

Sheet Metai Drafting
Structural Drafting

ELECTRICAL

Elec. Appiiance Servicing
Electrical C

Steambtling

Supemslon RAILROAD
MATHEMATICS Au Brake Equlgmem
thematics and M: Air Brake

tor Engineers
Mathematics and Physics
for Engineers
Mathematics and Physics
for Technicians

MECHANICAL
Industrial Engineering
Industrial tnstrumentation
Junior Mechanicat
Engineering
Mechanical Engineering
Professional Engineer—
Mechanical
Quality Contro}
intreductory Technical
Writing

PETROLEUM
Natural Gas Production &

Retail

Shorthand

Stenographic

Typewriting

CHEMICAL

Analytical Chemistry

Chemical Engineerng

Chemical Engineering Unit
Operation

Chemical Laboratory
Technician

Elements of Nuclear Energy

General Chemistry

AUTGMOTIVE Industrial Analytical
Auto Engine Tune-up Chemistr
Automobile Industrial Cyhemlstvy
bile Body P | Engineer—

h a'nd R;?nitshing i Chemical

wtomobile Electrica

Techomcmn 5 PULP AND PAPER
Automobile Technician Paper Making

Dresel Engines

For Real Job Security—Get an I. C. S. Diploma! I C. S., Scranton 15, Penna.

Pulp & Paper Engineering
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Electrical Eng'r'g (Power
Plant option—Electronic
option)

Elec(nul Engineering Tech.

Etectrical Instrument Tech.

Electric Motor Repairman

Illumination Eng'r'g Tech.

Industrial Electsical Techn.

Power-House Engineering

Power Line Design and
Construction

Practical Electrician

Practical Lme[man

0il Field Technology
Petroleum Production
Petroleum Prod't'n Eng'1'g
Petroleum Refinery Operator
Petroleum Refinin;
Petroleum Technology
PLASTICS

Plastics Technician
PLUMBING, HEATING,
AIR CONDITIONING
Alr Condlnnmng

Pi
Etectric

Reading Ele:mcal Blueprints

HIGH SCHOOL

Good English

High Schoot Business

High School College Prep
Arts)

with Draw'g

An Condlnonmg
Maintenance

Domestic Heating with
0il & Gas

Domestic Rehlgeranon

Heating

Heahng & Air Conditioning
with Drawing

Dlesel Etectrician

Diesel Engineer & Fireman
Diesel Locomotive

Oiesel Machinist

Railroad Administration
Railroad Car Repairer

SALESMANSHtP

Creative Salesmanship
Real Estate Szlesmanshlp
Retail

fered here and find out how I.C.S.
can be your road to success.

Toolmaking
Welding Engineering
Technology

STEAM AND DIESEL
POWER
Combustion Engineering
Power Plant Engineering
Stationary Buildin En; rg
Stationary Diesel Eng'r'g
Stationary Diesel-Electric
Engineering
Stationary Fireman
Stationary Steam Eng'r'g
Steamn Engine Operation

TEXTILES

Carding and Spinning

Carding

Cotton Manulacturing

Cotton Warpm*& Weaving

Dyeing & Finis

Hosiery and C"Cular Knitting

toom Fixing

Spinning

Synthetic Fabric
Manutacturi

Retail Selling

Sales Management

Salesmanship

Salesmanship & Sales
Management

SHOP PRACTICE

Boilermaking

Electric Weldmg

Foundry Practice

Gas and Electric Welding
Gas Welding

Heat Tveatmenl of Metals
Industrial Mefallurgy

Synthetic Throwing, Warping
& Weaving

Teatile Designing

Textile Engineering

Textite Mill Supervisor

Woolen Manufacturing

Worsted Manufacturing

TRAFFIC

Motor Traffic Management
Railroad Rate Clerk
Traffic Management

TV-RADIO- ELECTRONICS

Mathine Shop

Gen't E h

Machine Shop Practice

Machine Shop Practice &
Toolmaking

Metallurgical Engineering
Technology

Physical Quatity Controt
of Metals

Practical Millwrighting
Reading Shop Blueprints
Resistance Welding

Technology

Ing

Safety Engin'r'g Technology
Sheel Metal Worker
Tool Design
Tool Engineering Technology

Industrial Electronics
Practical Radio-TV Eng'r'g
Radio Oper;
Radio Se
Radio Sem:mx with
Practical Training
Radio & TV Servicing
Radio & TV Servicing
with Practical Tvammg
Servicing Elects'n'c Devices
Servicing Sound Equi'p’t
Practical Telephon
Telephony and Radio
Communications
TV Receiver Servicing
TV Technician

Accredited Member,
National Home Study Council
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...electronics in the news

Heliograph, Modern Ver-
sion . . . Yet another system
of jam-proof light-beam com-
munication for outer space is
being developed in the lab-
oratories of the American
Optical Co., Southbridge,
Mass. The unique feature in
this system is that it is sun-
powered. Its heart is a ruby
laser (a term derived from
Light Amplification by Stim-
ulated Emission of Radia-
tion), which is to be located
at the focal point of a large
solar collecting mirror. This
system is somewhat like a
searchlight in reverse. The immense energy focused on the ruby rod causes it to
emit a thin beam of light which can be modulated for communication. Both satel-
lites and moving space vehicles may make use of the system, which is to have a
range in the millions of miles.

_o.—

Baby Talk . . . Electronics has extended itself further into the field of obstetrics. A
team of doctors at Marion County General Hospital and Indiana University Med-
ical Center has perfected a device that picks up the heartbeat of an unborn baby
several hours before delivery and instantly reveals any fetal distress that may
occur. Electrodes are attached to the patient’s body as well as to the fetus. The
signals are monitored visually on an oscilloscope and audibly through an amplifier.
A tiny radar-like blip keeps popping up on the screen, while a meter indicates the
heartbeat rate. But it doesn’t tell whether it's a boy or girl.

—

Moonshine . .. Sunlight is strong enough
to actuate even the crudest of photocells,
whereas moonlight is too weak to make
any impression on the most sensitive. In
an effort to make use of the moon’s re-
flection, the Thomas J. Watson Research
Center of IBM has developed a new cell
sensitive enough to respond appreciably
to moonlight, yet rugged enough to
withstand direct sun rays. This new
Moonlight Photodetector is an unusual
combination of a silicon semi-conductor
in a liquid electrolyte of sulphuric acid.
The process is being developed pri-
marily for the optical sensing systems
of satellites, enabling scientists on the
ground to keep better track of space
flights anywhere in the solar system.
[Continued on page 10]

'
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Now! Work Over :

PRACTICAL ¢
PROJECTS with these | -
PARTS AT HOME!

to help You learn

ELECTRONICS &

RADIO TELEVISION — RADAR

. at home in your spare time you can get the very kind of
truining cnd subsequent Emp o,men' Service you need to started
toward real earnings in one of today’s brightest opportunity fields—
TELEVISION-RADIO-ELECTRONICS. Now that Electronics is entering so '
meny new fields, here is a chance of a lifetime to prepare to cash in All NEW.
on its remarkable growth.

DeVry Tech’s amazingly practical home you fo set v
your own HOME LABORATORY. You sfond minimum time to get max
mum knowledge from over 300 pructical projects, using the same tyr
of basic equipment used in our modern Chicago and Toromto Tra
ing Centers!

DeVry Tech Provides EVERYTHING YOU NEED . . .
—to help you master TV-ELECTRONICS. In addition to the home labora-
tory and easy-to-read Jessons, you even use HOME MOVIES—an ex-

clusive DeVry Tech series. You watch hidden actions . . . see electrons
on the march. Movies help you to learn faster . . . easier . . . better.

Shown above is the valuable new
combination osgilloscope and volt:
meter which DeVry Yech men. build
during -their training.

thad (¥}

Build and keep this BIG
DeVry Engineered TV set—
easily converted to UHF.
[DeVry offers another home
training, but without

EARN WHILE YOU LEARN

DeVry Tech’s practical training helps you toward
spare time income servicing Radio and Television
sefs.

the TV set.)
LABORATORY TRAINING
Full time day and evening N/
::jning“;;ugum: li_n ol:r M c”tck TV-Radio Broadcast Technician
ern Chicago and Toronto IS o
Laboratories ::e also avail- These 5“”’”’ Color TV sl!“_“'"“ =
able. MAIL COUPON TODAY Jﬂﬂ Radar Operator ® Airline Rudio Man
for facts. Missile Electronic Technician
Opportunities: Laboratory Technician
EFFECTIVE - Computer Specialist
Ge'EmPLOYMEENL SER'V;CE, Your Own Sales & Service Shop
e same Employment Service
that has helped so many DeY‘ry 1"::!- - N\ « .. PLUS MANY OTHERS
duat t started in thi - = =
growing fiel, o ¢ . COUPON TODA
Cne af North America’s Foremost Electronics Training Centers” DeVRY VECHNICAL I"STITUTE
! ?‘ ’: l Fr ; :;:'::‘f::"imf;"::’ sskéléoﬁzzvvn 4141 Belmont Ave., Chicago 41, lll, Dept. EI-11.R
i'.' 2iE { | | | Study Council t Please give me your FREE booklet, “’Electronics in Space Travel,”
lll!‘1 l | 'n A 1 # | ond tell me how | moy prepare to enter one or more branches of Elec-
" i 1 _J .4 T | 7 71 1' : tronics.
Noma Age
D e v R TECHNICAL [N
IN ST ! T U T E City Ibne ___ State
CHICAGO 41, ILLINOIS T Canadianvesidents address: DeVry Tach of Canada, Lid.
2045 970 Lawrence Avenue West, Toronto, Ontario I
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These 2 great Ghirardi books bring you

COMPLETE TRAINING

FOR MODERN RADIO-TV SERVICING!

Let these two famous Ghirardi training books teach you to handle all
types of AM, FM and TV setvice jobs by approved professional methods!
Almost 1500 pages and over 800 clear pictures and diagrams explain
EVERY troubleshooting and repair operation as clearly as A-B-C. No
needless mathematics. No involved theory. You get practical training of
the type that teaches you to do the best work in the shortest time. go.ld
separately—or you save $2.00 by buying both books. Use coupon or
order from Dept. PR-111, Holt, Rinehart & Winston, Inc., Technical
Div., 383 Madison Ave., New York 17, N. Y.

RADIO & TV CIRCUITRY RADIO & TV TROUBLE-
AND OPERATION SHOOTING AND REPAIR

Complete training in modern circuits Complete training in modern service methods

and how t i
R ORsoIvICe them Ghirardi’s Radio & TV TROUBLESHOOTING
You can repsir ANY radio, television or other AND REPAIR is a complete 822-page gulde to
electronic equipment lots easier, faster and better professional service methods. For beginners, this
when you really understand circuits and know just giant hook with its 417 clear illustrations i8 an

how and why each one works. That’s exactly the kind easily understood course in locating troubles fast
and fixing themn right. For experienced men, it i3

A. A. Ghirard|
Electronic’s best-
known instructor

Save*2¥

of training you get in Ghirardi‘'s 669-page Radio Get both f th
& TV CIRCUITRY AND OPERATION handhook! Q O] of  these ideal for developing better methods and finding fast
Gives 8 complete understanding of modern circuits, famous Ghirardi answers to puzzling problems. Covers troubleshoot-
Shows what troubles to look for, and how to elimi- books at a saving ing by all methods ineluding both ‘‘static” and
nate useless testing in servicing them. Throughout, of $2.00 under the "dynamic’” signal tracing types. Step-by-step charts

demonstrate exactly how to proceed. A big tele-

it hrings you the above-average training that takes

egu ice.
the guesswork out of troubleshooting and fits you requiar_price. Check

MONEY-SAVING

vision section is 3 down-to-earth guide to all phases
of TV troubleshooting und service. Price $10.00. See

for the best pald service jobs. 417 1illustrations. o |
Price $9.00 but see money-saving offer! (708214) OFFER in coupon! money-saving offer! (708578)
Oircle No. | in coupon to order Cirele No. 2 in coupon to order

REPAIR ANY ELECTRICAL APPLIANCE!

Save on repair bills! . . . . Earn in your Spare Timel

Handy troubleshooting charts quickly help you locate
what is wrong. Kasy instructions guide vou in making
repairs, adjustments and parts replacements. Tells how
(0 make your own low-cost test tools. Describes wirlng
probiems. Includes appliance refinishing methods.
Throughout, it gives you the practical ““know how’’ to
automatic washers. ironers, toasters. ranges, cleaners, fix your own appliances—or to build a profitable full or
mixers, razors, clocks, motors, and many more. part time repair business. Price $6.25. (708172)

Cirele No. 3 in coupon to order.

profusely illustrated ELKCTRICAL
APPLIANCE REPAIR MANUAL helps you serviee
practically any electrlcal appliance in common use—
even if you’ve never fixed an appliance before. Basic
principles are first explained—then the book gives you
specific how-to-fix-it instructions for both standard and

This 370-page,

REPAIR ANY ELECTRIC MOTOR!

handle any job from minor repairs to complete rewinding

and related how-to-do-it diagrams side by side so that
you learn fast, easlly and right. Every job is explained
so clearly vou can hardly fail to understand it. Over
100.000 copies in use in motor repair shops, schools
and for home study. 560 nages. Over 900 how-to-do-it
pictures. Price only $9.25 for the complete training.

(708733)

It pavs to train for somethlng different! ELECTRIC
MOTOR REPAIR iz s complete guide that heips you
cash in on this vast, rapidl¥ growing field. Shows how
to handle all repair jobs (including complete rewinding)
on practically ANY AC or DC motor or generator in
common use. Special duc-spiral binding brings text
To order, circle No. 4 in coupon

SHORT CUTS TO TV REPAIRS!

Eliminate Useless Testing—Fix TV Receivers Twice as Fast!

Just turn the dials of these handy, pocket-size
Ghirardi & Middleton PIX-O-FIX TV Trouble
Finder Guides. When the trouble symptoms shown
in the PIX-O-FIX window match those of the
screen image on the television set you're repairing
.. . preste! . . . you've got your clue.

PIX-0O-FIX shows the causes of the trouble,

indicates the receiver section where it has prob-
ably happened. then gives repair instructions.
PIX-O-FIX No. 1 identifies 24 common troubles
and gives 192 causes and 253 remedies for them.
No. 2 covers 24 more advanced troubles. Together,
they are an easy guide to quick ‘‘picture snalysis’
servicing of any TV set . . . AND THE PRICE
IS ONLY $3.00 for both. (708412)

To order, tirele No. 5 in coupon
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Get your basic training from these easily understood, low cost books!

Here is complete bagic elec- BASIC ELECTRICITY -— Funda- BASIC ELECTRONICS — This
trical-electronic training spe- mental electrical prineiples are the new 389-page guide takes ur
cifically written for beginners basis of ALL Electronics—and this where Rasic Electricity leaves
-—priced at a fraction of what 396-page manual gives you a com- off. Shows how electrical prin-

Y 1ght expect. 785 pages plete working knowledge of them! ciples are applied in Electronies
LI empe § nd‘l‘, Covers everything from clectromag- and gives you a sound grasp of
and almost 700 pletures, dla- netlsm to phone principles, ecircuits, electronic theory, methads, ecir-
grams and charts in these two wiring, {llumination, reactance, Im- cuits and equibment. Over 375
big books bring you top notch pedance, power factor, instruments, illustrations  explain  details
training written s0 you can controls, measurements, all types of clearly. The ideal Vasic train-
understand it. In every re- components and equipment, ete. In- ing for any kind of work in TV,
spect, the material in these cludes set-ubh diagrams, practical radio, communications, hi-fi,
books compares more than fa- examples and problem solutions. industrial electronics and re-
vorably with ‘‘courses’” cost- Price $6.25 separately. (708859) lated flelds! I'rice $6.25 sepa-
ing many times as much! Specify No. 7 In coupon. rately. Specify No. 8 in coupon.

SAVE $1.50! SEE BASIC TRAINING MONEY-SAVING OFFER IN COUPON! (708974}

DON'T THROW OLD RADIOS AWAY!

' . .
Here's the data you need to fix them in a jiffy! {70823

Just look up that troublesome old radio you want to fix. 4.800 specific madels of old home, auto radies and record
Four times out of five, this glant, 3% -pound., 744-page changers made between 1925 and 1942 . . . Airline, Apex,

4 Ghirardi RADIO TROUBLESHOOTER'S HANDBOOK Arvin, Atwater Kent, Beimont, Rosth, Brunswick, Cia-
tells what 1s causing the trouble . . . shows how to fix it. rion, Crosley, Emerson, Fada, G-E, Koister, Majestic,
Cuts service time in half. Eliminates useless testing. Even Motoreia, Philco, PPilet, RCA, Silvertone, Sparton, Strom-
beginners can easily fix old sets which might otherwise berg and dozens more. Has hundreds of pages of ald tube
be thrown away for lack of service information. and component data, service short cuts. etc. Price $10.00.
Gives trouble symptoms and their remedies for over Circle No. 6 in coupon to order

New! Easy! HANDBOOK OF TV TROUBLES
LOOK, LISTEN—then follow this simplified TV repair guide! 798453

This remarkable new 302-page Handback helps you track TROUBLES shows you exactly how to make adjustments
down practically any TV trouble from the symptoms it or parts replacements, Outlines time-saving sghort cut..
produces in the set itself! Just turn to the Index. Look up Explaing puzzling details. Eliminates guesswork and use-
the trouble svmptoms of the set you want to fix—screen less testing. More than 150 televigion trouble test pattern,
intermittently dark: ‘‘blooming’’; abnormal contrast in wave form and circuit illustrations explain test results,
spoLs: ‘‘snow’’; poor detail: sync troubles: sound troubles detatls and procedures so clearly you can hardiy fail to
~—or any of the many others. Then HANDBOOK OF TV understand. Price $7.50, Circle No. 10 in coupon to order

GET MORE WORK OUT OF YOUR OSCILLOSCOPE!

Learn all about the handiest service instrument of all

Here, in a blg, revised 2nd edition, iz THE hook making connections to adjusting eclrcuit components
that really shows you how to get more work out of and setting the oscllloscope controlz. And you learn to
Your oscilloscope. analyze Datterns fast and RIGIHT!

Clearly as A-B-C MODERN OSCILLOSCOPES Includes latest data on quantitative measureinents
AND THEIR USES gots right down to ‘"brass tacks™’ (the glickest method of diagnosing many color TV
in telling you exactly when, where and how. You treubles and aligning sets properly); using ‘scopes in
learn to locate either AM or FM radio or television industrial elecironics, teaching . . . even 1o atomic
troubles in a jifYy. Kven tough realignment jobs are energy work. Over 400 helpful pictures include dozens

made easy. Kvery detail 15 clearly explained—from of patlern photcs. Price §x.00. (708818)
Circle No. 9 in coupon to order

TRY ANY BOOK 10 DAYS FREE!

CUT RADIO-TV TEST | pept. PR-111, Technical Division Ressal
voss TIME I ALF! | HOLT, RINEHART and WINSTON, Inc., I
eSS NH = | 383 Madison Ave., New York 17, N.Y. i
In servieing, bullding or ex- I Send books Indicated for 10-day FREE EXAMINATION. (Clrele the numbers '
perimenting with any kind of l of the books You want.) In 10 days, I will remit price indicated plus postuge
television, radio. hi-fi or othgz or return books postpald and owe nothing. (SAVE! Send cash with order and we |
t{{f‘ctr%ic{:‘)neqil(ll\lfgl\e‘{!lm “I‘I"; | pay postage. Same 10-day return privilege with money promptly refunded.) |
UG INSr UMty Check here for SERVICE CIRCLE NUMBERS OF |
THAT COUNTS! This 316- | TRAINING COMBINATION THE BOOKS YOU WANT
page  BASIC ELECTRONIC OFFER (709006) DER! |
TEST PROCEDURES manual | . . . on Books Nos. 1 and 2. Send both big TO ORDER!
heips you make tests and meas- | books at only $17 for the twe plus postage. I
urements and locate TV, AM Regular price $19—you save $2.00! 1 2 3 4
and FM n:gublles fast and ac- : Check here for BASIC |
curately. Tells what instru- TRAINING COMBINATION I
ments to use and exactly how; OFFER (709196) 5 6 7 8
h ;‘L‘;::r(*o ":::s(;zm:vgﬁ fs;y?:‘; : . .. on Books Nos. ¥ and 8. Send both books 1 1 1 '
Here's the o ‘ 2 and | at only $11 for the two Plus postage. Regular 9 0 |
instrument inecessary types; and how to srice $12.50- $1.50!
training develop time-3aving rest meth- l i K you gave #1..0: I
1 ods. 190 pictures and dozens of
youlneedi troubleshooting charts make I OUTSIDE U.S.A.  Name .. |
things doubly clear. Covers Current Checks; I Add 50c¢ to price of
measurements of I’ower, Capacitance, Inductance. each book. Cash with  Address |
Reristance, AF. RF. Phase Distortion & Modula- I order only. Same 10- T |
tlon; checking Sensitivity. RF Gain, Fidelity, AVC day return privilege .
Voltage, Operating Voltages. ete. and includes handy I with money refunded. City, Zone, State.. - - |
TV Visual Alignment Techniques. I’rice $%.00. (Above offers expire July 15, 1062) |
Circte No. || in coupon to order WS SRR e S
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. .News large size and mountaintop locations.
) Sylvania has challenged nature’s forces
Drag Race . . . The dish antennas that ith a rigid new lightweight foam ma-
are used for radar, satellite. spotting and  terjal that reduces the problem of wind
point-to-point communications are drag as much as two-thirds. The weight
highly vulnerable to winds, due to their  of 4 conventional metallic reflector of 60
feet diameter is at least 15 tons, but the
Sylvania material brings the antenna’s
weight down to only three tons.

The 12 legs at the base of the dish
structure are long hydraulic cylinders
grouped into four tripods. Coordinated
changes in the length of the legs, con-
trolled by a servo-mechanism, cause the
antenna to move through any desired
search or track pattern.

—_——

Sound Goes to Work . . . Ultra Sonic
Seal, a method of bonding plastic films
and synthetic fabrics has been developed
by Kleer-Vu Industries, Inc., New York
City. The sealer head (see photo),
driven by a powerful RF generator,
vibrates at the rate of about 20,000 times
a second, making contact with the sur-
faces being joined. The vibration gene-
rates just enough molecular heat to

M ELECTRON TUBE

FABULOUS LOW PRICES!
LARGE, SELECT STOCKS!
DEPENDABLE, FAST SERVICE!

1o Surpius Tubss!

3 LISTED

ALL TUBES SENY POSTAGE PAID
Please send 25¢ hondling tor orders uvnder S5fSend 25%
deposit on CO.D. orders. Send approximate postoge on
Conadian and foreign arders

Brs
sa8Geg = a7
7vs
c DEPY ¢
-Ela1gp
T OR
M I R o — sp[‘glﬂ'f :35

ELECTRON TUBE CO. Dept. EI-11,P. O. Box 55 Park Sta., Paterson 3, N. J.
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make a firm bond without burning the
material.

—

Thermoelectricity . . . has been put to
practical commercial use by Westing-
house in a new water cooler. Completely
silent, with no moving parts, it works on
a century-old principle that electricity

passing through the junction of certain
dissimilar metals causes the tempera-
ture either to rise or fall, depending on
the direction of flow (see THERMO-
ELECTRICITY, September ’59 EI) . -§-
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RADIO SHACK'’S 1962 CATALOG

NATIONWIDE STANDARD OF EXCELLENCE

Booocs

in Electronics, Music and Communications

RADIO Shack Corporation of Boston, Massachusetts, took

its name long ago from the term used for the communi-
cations center of a ship. The ‘“‘radio shack' aboard ship is the
vessel’s only contact with the outside world—it is the focal
point of all news—it is the veri; center of safety control. Con-
sequently, its equipment is the best and most reliable, its
personnel highly trained and skilled in radio, electronic and
communication techniques.

Radio Shack Corporation is located in the city called the
educational, cultural and scientific “hub™ of America. Over
the years we have become the communications, music and
electronic center for that rapidly expanding group of people—
amateurs, professionals or just plain fans—who enjoy the
fascination of things electronic.

AST year, Radio Shack filied over 1,000,000 orders from
more than halfamillion people to become America’s fastest
growing electronics company. This year we have published
the best and most complete catalog in our 38-year history.
And we want to send you a FREE personal copy. Read about
this catalog below and then mail the handy coupon on this
page.
RADIO SHACK’S BIGGEST, NEWEST

Electronic Catalog F R E E
336 pages—Over 100,000 items

N this new book you’ll find the widest line of electronic

parts and equipment in the world—Stereo, Hi-Fi, Ham
Radio, Test Equipment, Pre-Recorded Tapes, Tape Recorders,
Records. Component Parts and Accessories . . . plus 30 pages
of New Kits! Every item is easy to own with new No Money
Down credit terms. Every item is guaranteed to satisfy or
your money back.

When you send for this catalog, you also get a Free sub-
scription to all other Radio Shack books for one full year. So
mail the coupon now. You'll get your first free catalog in a
few days.

MAIL THIS COUPON TODAY
Dept. 611L.8B 1

RADIO SHACK Corp.
730 Commonwealth Ave., Boston 17, Massachusetts

Please send me Radio Shack’s new 1962 Electronics
Catalog and every mew issue for the next 12 months—

all FREE and POSTPAID.

Name.
Address
City & Zone.

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

A booklet describing TVI Causes,
Effects and Solutions may be obtained
via a request on company letterhead
from Television Interference Aids, 1110
Lake Blvd., Annandale, Va. Send a
9x12-inch stamped, self-addressed en-
velope.

Crystals and other precision-made
equipment and their accessories are
listed in International Crystal’s free
1961 catalog. Technical information,
typical circuits and illustrations are in-
cluded. 18 N. Lee, Oklahoma City, Okla.

A catalog describing 25 electronic
courses given by International Corre-

spondence Schools is available from
ICS, Scranton 15, Pa. Hi-fi, computers,
and communications are among the
fields covered.

A Case History in Progress is the
title of a Sylvania booklet discussing
their new epitaxial germanium and sili-
con mesa transistors and epitaxial sili-
con mesa diodes. Free from Sylvania
Electric Products, Inc., 1100 Main St.,
Buffalo9, N. Y.

Stancor’s new replacement trans-
former catalog lists electrical and physi-
cal specifications for 870 units. Catalog
S-106 is available free from any Stancor
distributor or by writing to Stancor,
3501 Addison St., Chicago 18, Ill.

Frequency and time standard sys-
tems are described in Hewlett-Pack-
ard’s Application Note 52. Available
free from H-P, 1501 Page Mill Rd., Palo
Alto, Calif.

The 1961 Master Index to all Su-
preme Publications’ service manuals
may be obtained for 25¢. The master
index covers Radio Volumes 1-21 and
TV manuals 5-18. Supreme Publica-
tions, 1760 Balsam Rd., Highland Park,

. §-

Send for foyz&i 3

The First
Practical
TV-RADIO-
ELECTRONICS

&

Answers ALL Servicing Problems QUICKLY...

Makes You Worth More On The Job!

Put money-making, time-saving TV-RADIO-ELECTRONICS know-how at your
all;new 7-Voiume TV-RADIO-ELECTRONICS
Reference Set for 7 days at our e}pensel Shows you the way to easier TV-Radio

fingertips—examine Coyne's

Like Having An Electronics Expért Right At Your Side!

VOL. 1—EVERYTHING ON T¥. VOL. 5—EVERYTHING ON TV
RADIO PRINCIPLES! 300-pages TROUBLESHOOTING! Covers all
of practical explsnations; hun- types of sets. 437 pages; Jllus-
dreds of iliustrations. trations, diagrams.

YOL. 2—EVERYTHING ON TV-
& .. YOL. 6—T¥ CYCLOPEDIA! Quich
RADIO-FM RECEIVERS; 403 ard i an to TV geob-

repair——time saving, practical working knowledge that helps you get the IBIG
money! How to install. service and align ALL radio and TV sets, even color-TV,
UIIF, FM and uransistorized equipment. New photo-instruction shows you what
makes equipment ‘“‘tick.”” No complicated math or theory—just practical facts
you can put to use immediately right in the shop, or for ready reference at home,
Over 3000 pages; 1200 diagrams; 10,000 facts!

SEND NO MONEY! Just mail coupon for 7-Volume TV:Radlo Set on 7-Day
FREE TRIAL! We'll include the FREL BOOK below. If you keep the set,
pay only ¥3 in 7 days and $3 per month until $27.25 plus postage is paid. Cash
price only $24.95. Or return set at our expense in 7 days and owe nothing.
Lither way, the FREE BOOK is yours to keep. Offer limited, so act NOW!

FREE DIAGRAM BOOK!

We'll aend you this big book, 150 Radio-Tele-
vision Picture Patternn and Diagrames Explained™ e
ABSOLUTELY FREE just for examining Coyne's
Guy Bliss, New York ZVolume Shop Library on 7-Day FREE TRIAL!
" : . Shows how to cut servicing time by reading pie-

Swell set L‘;’ .""‘"E““ service: B 1 ire-patternn, plus sehematic dingrams for many
man or the beginner. Every service l "'V yni radio sets. Yours FREFE whether you
bench should have one.''—Melvin keeo the 7-Volume Set or not! Mail conpon

X i

“LEARNED MORE FROM THEM
THAN FROM 5 YEARS WORK!”
‘“Learned more from your first two
volumes than from 5 years work.""

Masbruch. lowa. § TODAY .
Educationol Book Publishing Division : /'.

0?/&2 ELECTRICAL SCHOOL
1455 W. Congress Porkwoy  Dept 931.£5, Chicage h'llli»ii;

12

! Educational Scok Publishing Division ]
: COYNE ELECTRICAL SCHOOL H
g 1455 W.Congress Parkway, Dept. B1-El, Chicago 7, i11, :
! Yes! Send me COYNE'S 7.Volume Applied Practicat 1
! TV-RADIO-ELECTRONICS Set for 7-Days FREE TRIAL 1
*>y per offer. Include “‘Patlerns & Diagrams' book FREE! :
;'// Name) prgedé s B0 b M (e Rt e Nt @ - G Age. ... .. :
I 2000 cas o rms e coam amn e e A S ST e e R o
Bl City) ae o8 et m b i Bt Zone....State........ 1

1 O Check here If you want Set sent C.0.D. Coyne pays A
3 postage on C.0.D. and cash orders. 7-Day Money-Back §
Guaraniee. )

i o8 o o e e o o e O e 2 e O 2 e @0

pages; fully Hilustrated,

fems In alphsbetical ordes, In-
VOL. 3—EVERYTHING ON YV- cludlng UMF, Celor Tv’nd
RADIO CIRCUITS! 336 pages: proniif " gds pages.

-bundreds of Hiustrations, circull
VOL. 7—TRANSISTOR CIRCUIT

diagrams,
VOL. 4—EVERYTHING ON SERY- HANDBOOK! Practical Reference
covering Tranzistor Apphications;

ICING INSTRUMENTST How they
them. 368 over 200 Circuit Disgrams;

410 pages.
BOOKS HAVE BRIGHT, VINYL CLOTH WASHABLE COVERS

FREE BOOK—FREE TRIAL COUPON!

work, how fo use
pages; (lustrated.
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BECOME A RADIO TECHNICIAN For Only $26.95

CIRCUITS AT HOME [T 1= U]

OR YOUR MONEY BACK! ":gmg 32 695
Progressive Radio “Edu-Kit” COURSE

Prreccscssccccsssemnenny

The ‘‘Edu- off: you an outstanding PRACTICAL HOME RADIO COURSE at a

Now Includes = H
% 12 RECEIVERS ! Unconditional Money-Back Buarantee |
It is understood and agreed that should 1
Y 3 TRANSMITTERS ] the_Progressive Radio ;'Ed-;-Knt"‘ be returned !
0 essivi u-Kits’’ Inc. for any reason
% $SQ. WAVE GENERATOR ! onatever, the purchase price will be fefunded g
B in full, without quibble or question, and =
% SIGNAL TRACER B et 4o ecoquition whicn_pragresaive | 2
% AMPLIFIER B EdulKies™ tnc has eamedblmrouu: its mar;y H TRAINING ELECTRONICS
af kI th L] e t
% SIGNAL INJECTOR :z:.::,’,....,.:::j' ins.‘:',n:."“up.',‘n‘ Tne“"miinte g _TECHNICIANS SINCE 1946
nance of ct engineering he hi st in-
% CODE OSCILLATOR B Structional " standaras, and 1005, adherence I
to its Uv::ondltn:nal ‘M:ney-naqk Suarantee. § TR s
rl s & result, we @ nof ave a single Issatis-
T I L L L L foa™ coitomer “throughout the " entire worid. § FREE EX A
[ —————————- SET OF TOOLS
L
YOU DON'T HAVE TO SPEND
e SOLDERING IRON
HUNDREDS OF DOLLARS FOR A RADIO COURSE o ELECTRONICS TESTER
PLIERS-CUTTERS
ers ALIGNMENT TOOL
rock-bottom price. Qur Kit is designed to train Radio & Electronics Technicians, making WRENCH SE!
use of the most modern methods of home trainin You will learn radio theory construc- VALUABLE DISCOUNT CARD
tion practice and servicing. THIS IS A COMPLETE RADIO couusz IN EVERY DETAIL. CERTIFICATE OFf MER
* You will learn how to build radlos. using regular schema ho to wire” and solder TESTER INSTRUCTION MANUAL
in a professional manner; how to service radios. You will work with the standard type of HIGH FIDELITY GUIDE ¢ QUIZZES
punched metal chassis as well as the latest development of Printed Circuit chassis. TELEVISION HOOK e RA DIO
You will learn the basic prmctplex of radio. You will construct, study and work with TROUBLE-SHOOTING BOO
RF and AF amplifiers and oscillators, d!!edors, ifiers, test equipment. You will learn o MEMBERSHIP IN RADIO- TV CLUB:
and practice code, usin the Progressive Cod Oscillator. You will learn and practice CONSIILTATION SERVICE e FCC
(rouble shooting, using tae Progressive Signal Tracer, Progressive Signal Injector, Progres- ATEUR LICENSE TRAINING
sive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompanying L] PRINTED CIRCU!ITRY
instructional material.
ou will receive training for the Novice, Tecnnician and Generat Classes of F.C.C. Radio
Amateur Licenses. You will build 20 Receiver, Transmitter, Square Wave Generator, Code

Oseiliator, 'Signai_ Tracer and ‘Signal Injector circuits, and learn how to operate them. You
will recellve anexcellent backoround for televi Fi and Electronics SERVYICING LESSONS
dg adio of science is required. The +Edu-Ki g
Kor A many years of teaching ineering experience. The *‘Edu-Kit
vou with 3’ ba cation in Electronics and Radlo, worth many times the You will learn trouble-shooting and
5. The Signal Tracer alone is worth more than the price of the entire servicing in a progressive manner. You

will practice repairs on the sets that
you construct. will learn symptoms
and causes of trouble in home, portabte
and car radios. You will learn how to
use the professional Signal Tracer, the
unique s:gnnl injector and the dynamic
Radio ectronics Tester. While you
are |e-rmng in this practical way, you
witl be able to do many a repair job for
your friends and neighbors, and charge
fees which will far exceed the price of
the ‘‘Edu-Kit.”’ Our Consultation Service
will help you with any technical problems
it U you may have.
The Progressive Radio ‘Edu-K is the foremost educational radio kit in the wnrld, J. Stataitis, of 2S Poplar Pl.,, water-
HEd

e htest background have successfully
nce. Whether you are inter- u more than 79 coun-
becnu-a you tries of the world The '"‘Edu-Kit’* has been
want an interesting hobby, a well a carefully desugned step by step, 3o that
business or a job with a futuve you wrll ﬁnd you cannot make a mistake. The ‘‘Edu-Kit'"
the *‘Edu-Kit’* a worth-whil investment. allows you to teach yourself at your own

Many thousands of individuals of all rate. Mo instructor is necessary.

is universally accepted as ﬁle ltandard in the field of electronics tr: ing. bury, Conn wrutes' ‘1 have r.pa"ed
Klt" uses the modern educational pr nCIpIe of ‘‘Learn by Dmng *' Therefare you :onsmm e oa T et my friends, and
s, study theory, practice trouble-shooting—all in a closely integrated pro- money. The “Edu Kit”’ md Tor -tse" d

ed to provide an easily-learned, thorough and interesting background in radio. was ready to spend $240 for a Course,
the various radio parts of the “‘Edu-Kit.’* You then learn the but § found your ad o ot R re your
function, theary and wiring of these parts. Then you buiid a'slmvle radio. With this first wit,’
set you will enjoy listening to regular broadcast stations, learn theory, practice testing : .
and ‘troubte-shooting, Then you build a mare advlnced radio, jearn more advanced theory FROM OUR MA"_ BAG
and techniques. Graduaily, in a progressive mann nd_at your own rate, you wiil
find yourself constructing’ more advanced multi-tube Fadio circuita, and doing work like a

Ben Valerio, P. O. Box 21, Magna,
course are twenty Receiver, Transmitter, Code Oscillator, Utah: *‘The Edu-Kits are wonderful. Here
nal Tracer, Square Wave Generator and nat |njec!or uits. These are not unprofes- { am sending you ﬁ‘e questions and also
onal ‘‘breadboard'’ experiments, but genuine radio uits, constructed by means of pro- the answers for the: 1
fessional wiring and soldering on metal chassis, plus the new method of radio construction Radio for the last seven years,

¥ These circuits operate on your regular Ac or DC house current. ;':m:o:“mﬁgn':‘a‘e‘? E'::slbmaenr&

en

K |S coMPLE‘rE joyed every minute. 1 worked with the

different kit the Signal Tracer works

You w ceive all parts and instructions necessary to build 20 differenf radio and el :‘e":| p:olllls of ge::m:re‘; :or:ev‘:\nb‘,e\:' o‘lh::wlr

tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari- Radio-TV Clu

able, clectrolytic, mica, ceramic and paper dielectric condensers, resistors, tie steips. colls, bert L. Shuff, 1534 Manroe Ave.

hardware, tubing, punched metal cha Instruction Manuals, hook-up wire, solder, H W, Va.: ¢ wnuIJ

selenium 'rectifiers, volume controls 2nd switches, etc M H PR S

you receive Printed Circuit materials, including Printed Circuit chassis, B and was really fa ma xes)

(ube sockets, hardware and instructions. You also receive a useful set of tools, a that such a ba at such
brofessional electric soldering iron, and a seif-powered’ Dynamic Radio and Electronics 3 Jow price. 1 have already atarted

Tester. The ‘‘Edu-Kit'’ also includes Code Instructions and the Progressive Code Oscillator, pairing radios and ph raph My

in addition to F.C.C.-type Questions and Answers for Radio Amateur License trammg You friends were really surprised to see me

o receive lessons 'nr servicing with the Progressive Signal Trac nd th r et into the swing of it so quickly, The

nal Injector, a High F iz Book. You rec roublesnooung Tester that comes with

Club, Free Cnnsul(atinn Servic Certificate of Merit and Discount Prtvllege!. the Kit is really awell, and finds the

receive all parts, tools, R R e B e e o o trouble, if there is any to be found.’

PRINTED CIRCUITRY ORDER DIRECT FROM AD—RECEIVE FREE BONUS
no inerease_in price, fhe MEAU-KIt now RESISTOR AND CONDENSER KITS WORTH $7

:I d P Circu You build a Printed n -
énuvc‘:lufsSlgr'\Ia“l ﬁ;ec‘(or,lgaryumque servicing instru. | E‘]SSem:’ “Edu-Klt',’ postpaid. | enclose full payment of $26.95.
end “‘Edu-Kit’’ C.0.D | will pay $26.95 plus postage.

bles. This revolutionary new technique of radio 0 pay § plus posiag
e truction is now becoming popular in com- |

R i mted Circuit s a special insulated chassis J  (Name opaieimm - & pyé s 90 i b s (815400 Y amtraels Phal 5268 i 5 Ives 5§ (b
on which has been deposited a_conducting mate- | Address
parts are merely plugged in and soidered to |
termmals l
)

ment that can detect many Radio and TV trou-
] Rush me FREE descriptive literatmre concerning “Edu-Kit.”
mercial radio and TV sets.
rial which takes-the place of wiring. The various
Printed Circuitry is the basis of modern Auto-

ma(mn Electronics. A knowledge of this subject
a necessity today for anyone interested in
Eltc!ronucs.

" PROGRESSIVE "EDU-KITS" INC.

1186 Broadway, Dept. 539AE, Hewlett, N. Y.

—— e ——— —
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First Miniaturized

;f;r? . TWO-WAY
// RADIO!
.. $29.95

batteries. Two for $59.90
SPACEPHONE—FITS IN
SHIRT POCKET! Two-
way walkie-talkie send-
~ing and receiving set in
the smallest case at the
lowest price! Absolutely
self-contained micro-
phone—loud-speaker,
9-volt transistor radio
battery, transistorized
transmitting and re-
ceiving sets with the
latest miniaturized printed
circuitry.' U. S. designed
and made. Volume con-
trol and tuning. Range
15 mile up.
Citizen's band—NO LI-
CENSE, NO EXAMINA-
TION—NO AGE LIMIT.
For hunting, boating, fish-
ing, hiking, all sporting
uses, farms and ranches. Will
operate between vehicles.
Electrosolids Corp. products are
now in use on such projects as the Explorer VI
Satellite. Spacephone replaces and does the same
job as equipment costing from $114 to $300 per pair.
TO ORDER: Enclose check, cash or M. O. for post-
paid shipment. $5 deposit per unit for C.0.D. 10-day
unconditional money-back guar. Dealers. inquire.
Calif. res add 4% state tax. Electrosolids Corp.,

L_13745 Saticoy Street, Pamorama City 37, Calif.

—_ .

studying antenna system in Tri-Sfafo'ns-Je‘::fronic: lab
engineering degree <
in only 27 months

College graduates enjoy higher income . . . sure advancement.
Become a graduate Electronics Engineer. Employers like
Tri-State graduates . . . regularly interview seniors here.
Qualify faster at Tri-State. Start any quarter. BACHELOR
OF SCIENCE DEGREE IN 27 MONTHS in Electrical
(Electronics or Power major), Mechanical, Aeronautical,
Chemical, Civil Engineering. IN 36 MONTHS a B.S. in
Business Administration (General Business, Accounting,
Motor Transport Management majors). For earnest, capable,
mature students. Enrollment limited. Small ciasses. Campus.
Modernized buildings. Well-equipped labs. New dorms.
Founded 1884. Modest costs. Enter Jan.,, Mar., June, Sept.
Write J. A. McCarthy Admissions, for Catalog
aBnd “Your Career in Engineering and Commerce”
ook.

%_:T:I‘TRI-STATE COLLEGE

i 48111 Coliege Avenue

® Angola, indiana

14

ectronic
Marketplace

LOVE THAT IRON ... Vertical vents
in the nylon handle of the new Sidco
soldering tool keep it cool even when
used continuously. The photo is one of

I
Sidco’s ad illustrations, and the model
now is known as Hot Lips McGinty in

our bailiwick. Sidco, Box 192, Venice,
Calif.

—_0—

Coaxial Stereo Earphones . . . are the
ultimate for hi-fi buffs who like listening
alone. In these Superex Model STM
phones, each earpiece contains a sepa-
rate woofer and tweeter which the
manufacturer claims has a frequency re-
sponse of 20 to 20,000 cps. An adjustable
crossover network, in a separate unit,
permits the user to regulate the sound
in each phone. The phones are relatively
light and have foam cushions that, in
addition to providing comfort, shut out
external noise. The price from Su-

Electronics Illustrated



RADIO-TV and

ELECTRONICS TRAINING

...AT A PRICE
YOU CAN AFFORD!

*2] Yes, this great courss costs for less than any training of its kind
INCH glven by other major schools! Radio-Television Training School
Receiver Kit included will train you for a good job in Television or {ndustrial Elec-

tronics — AT HOME IN YOUR SPARE TiIME.

Think of M—a complete training program including over
120 lessons, Fourteen Big Radio-Television Kits, Compiete
Color-TY Instruction, Unlimited Consultation Service ., . .
ALL at o really qu saving fo you. How can we do

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

And what's more — you can {if you wish)

OPEN YOUR OWN RTS-APPROVED AND
FINANCED RADIO-TY SERVICE SHOP

We Want Many More Shops This Year

This 39 year old training organization —
called RTS, that's Radio-Television
Training School — wants to establish a
string of Radio-TV Repair Shops in
principal cities throughout the U. S.
So far, a great many such shops are
INSTRUCTION NOW IN BUSINESS AND PROSPER-
INCLUDED ING. We are helping and training
ambitious men to become future
owners and operators cf these

you build these shops in all areas.
and other units FOR UNSKILLED

INEXPERIENCED MEN ONLY -
v ! EEE

P 111gguey OV
-

Get your free book on the
FAMOUS RTS BUSINESS PLAN

find out how you can open

A REPAIR SHOP OF YOUR OWN

We supply and finance your equlpment

We must insist that the men
we sign up be trained in
Radlo-TY Repair, Merchan-
dising and Sales by our
training methods—because
WE KNOW the require-
ments of the industry.
Therefore, we will TRAIN
YOU . . . we will show
you how to earn EXTRA
CASH, during the first

RADIO-TE'-EV'SIO" month or two of your

training period. YOU
TRAINING SCHOOL KEEP YOUR PRESENT
815 EAST ROSECRANS AVENUE JOB. TRAINING TAKES
LOS ANGELES 59, CALIFORNIA PLACE IN YOUR OWN
E, IN YOUR

fglnsntite =yt AV

WE TRAIN YOU OUR WAY!
KT inciuped!

one of our RTS-Approve Repair Shops
WE WILL SUPPLY AND FINANCE EVERY
BIT OF EQUIPMENT YOU NEED TO GET
STARTED plus an inventory of parts and
supplies. In other words we will stake you
. . . AN OFFER NEVER MADE BEFORE BY
ANY TRAINING ORGANIZATION. Under
the RTS Business Plan you receive:
1. An electric sign for 6. Plans for snop
the shop front. arrangement.
2. Complete laboratory 7. tnstructions on how
of test equipment. to go into business.
3. Letterheads, calling 8. Continuous consul-
cards, repair tichets, S tation and help.

When you are ready and gualiﬁed to operate
| v

etc.

4. Basic inventory of RTS Seal of
tubes, parts, Approval, and the
supplies, RTS Credo.

8. Complete advertising 10. The right to use
and promotional the Famous
material. Trade Mark.

RADIO-TELEVISION TRAINING SCHOOL
815 EASY ROSECRANS AVE Dept. Ei-112
LOS ANGELES 59, CALIFORNIA

[ T SEND ME FREE — ail of these big opportunity books —
(‘ﬂ BUSINESS ‘‘Good Jobs in TV-Electronics,” *‘A Repair Shop of Your Own'’
2‘ PLAN and ‘‘Sample Lesson.'” 1 am interested in:

L::Wm—ufx D Radio-Television D lndul:or'i:| -lhctnmiel
A
SAMPLE (Au ation)

LESSON_ R

iD — e aded Name A

RTS' Membership in The
Association of Home Study
Schools is your assurance of
Reliability, Integrity, ond
Quality of Training.
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Now It’s Easy and Fun to

BUILD YOUR OWN
SUN POWERED RADIO

with Satellite-Type Solar Cells

24-Page handhook
gives you

detailed
instructions,
schematic
diagrams,
where-to-get-parts
information.

Use solar celis that convert suntight into electricity to power your own
radios, transistorized receivers, Citizens Band 27 mc transmitter ... sun
powered audio and tunne! diode osciflators, sun relays ... clear descriptive

| text gives you stepby-step directions and explanations for each project. Get
. these interesting projects in the all new IR “EXPERIMENTER'S HANDBOOK.”

Mail 25¢ along with coupon to

INTERNATIONAL RECTIFIER CORP.
LG8 BR 2 nsas siweer 1 SEGUNDO, CALIFORNIA 5

Address.

|
0
|
]
! Name. ge.
|
|
| City. ‘one. State._

0

UICKLY CUT HOLES
in metal, plastics,

hard rubber...

ROUND SQUARE KEY

GREENLEE CHASSIS PUNCHES

Make smooth, accurate openings in 14

minutes or less . . . for sockets, plugs,

"~

controls, meters, panel lights, etc. ‘“"w

Easy to use . . . simply turn -m
with wrench. Many sizes

and models. Write for literature. « S, &
GREENLEE
A+

GREENLEE TOOL CO. 1915 Columbia Ave. Rockford. Illinois

16
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perex Electronics Corp., 4 Radford P1,,
Yonkers, N. Y., is $29.95.

Raaes & oot

Compact Radio for Compact Cars . . . is
Lafayette’s newest addition to their auto
radio line. This little (7 x 2% x 434
inches) 8-transistor unit has automatic
gain control, 3 IF and 1 RF stage and

comes complete with a built-in 4-inch
speaker, noise suppressor capacitor and
distributor suppressor. For 12-volt op-
eration only. Radio is priced at $39.95
from Lafayette.

Electronics Illustrated



RESIDENT CLASSES

Grantham resident schools are located in four
major cities— Hollywood, Seattle, Kansas City,
and Washington, D. C. Regularly scheduled classes
in F.C.C. license preparation are offered at all
locations. New day classes begin every three
months, and new evening classes begin four times
a year. The day classes meet 5 days a week and
prepare you for a first class F.C.C. license in
12 weeks. The evening classes meet 3 nights a week
and prepare you for a first class license in 20
weeks. For more information about the Grantham
resident schools, indicate in the coupon the city
of your choice and then mail the coupon to the
School’s home office in Hollywood, Calif. Free
details will be mailed to you promptly.

Through

HOME STUDY

Grantham training is the easy way to learn more
quickly —to prepare more thoroughly—for F.C.C.
examinations. And your first class license is the quick,
easy way to prove to your employer that you are worth
more money.

This correspondence course is directed toward two
major objectives — (1) to teach you a great deal about
electronics, and (2) to prepare you to pass all of the
F.C. C. examinations required for a first class commer-
cial operator’s license. We teach you step by step and
have you practice with FCC-type tests which you send
to the school for grading and comment. You prepare for
your F.C. C. examinations under the watchful direction
of an instructor who is especially qualified in this field.

CTRONICS. . .

F.C.C. LICENSE

To get ahead in electronics —first, you need the proper train-
ing; then, you need “proof” of your knowledge. Your first class
commercial F.C.C. license is a “diploma” in communications
electronics, awarded by the U.S. Government when you pass
certain examinations. This diploma is recognized by employers.
Grantham Schoo! of Electronics specializes in preparing you
to earn this diploma.

Grantham training is offered in resident classes or by cor-
respondence. Our free bookiet gives complete details. if you
are interested in preparing for your F.C.C. license, mail the
coupon below to the School’s home office at 1505 N. Western
Ave., Hollywood 27, California—the address given in the coupon
—and our free booklet will be mailed to you promptly. No
charge —no obligation.

Get your First Class Commercial F.C.C. License by training at

GRANTHAM SCHOOL OF ELECTRONICS

HOLLYWOOD

This booklet

for

FREE

Bookler
This free booklet clLip
gives details of COUPON

our training

and explains
what an F.C.C.
‘license can do for
your future,
Scnd for your
copy today,

paste on
postal
cord.

November, 1961

and mail In
envelope or 1§

for FREE Booklet CLIP COUPON and mail
in envelope or paste on postal card.

:@ To: GRANTHAM SCHOOL OF ELECTRONICS
1

- e e a e

1505 N. Western Ave., Hollywood 27, Calif.

{ Plecse send me your free booklet telling how | can get

my cial F.C.C. ki quickly. | understand there
is no obligation and no sal will call.
Nome Age.
 Addres
l City. ___State____ _

| am interested in: [ Home Study, [J Kansas City classes, 18-S
[ Hollywood classes, ([ Seattie ciasses, (O Washington classes "

O T g e L

—
~



Marketplace

Beam Antenna Rotor . . . Streamlined,
weatherproof and rugged, the “Ham-M”
Rotor is designed specifically to support
the large, multi-element beams favored
by amateurs. It features a positive
electro-mechanical brake that locks the
antenna against whipping by the wind
and a remote-control unit calibrated in
increments of 5° for accurate positioning
of the antenna. Full information avail-
able from Cornell-Dubilier, 50 Paris St.,
Newark, N. J. $119.50.

——O—

For Hams and SWLers . . . Collins has
introduced their 51S-1 general coverage
high-frequency receiver. An “all-wave
brother” to the 75S-1 (which tunes only
ham bands), this unit covers everything
from 2 to 30 megacycles. The circuit is
triple conversion from 2 through 7 me
and double conversion from 7 through
30 mec. The combination of crystal-con-
trolled high-frequency oscillators and

permeability-tuned low-frequency cir-
cuits makes for a stable receiver. Com-
plete specs available from Collins Radio
Co., Cedar Rapids, Iowa.

—O—

Hi-Fi Hearing Aid . . . Dime-sized and
completely self-contained, the Otarion
Normalizer contains a subminiature
acoustic chamber to give the user more
normal sound than is furnished by most
aids. The effect of the tiny acoustic laby-
rinth is to improve the clarity of low
tones and speech patterns. The device
fits flush in the ear and weighs only a
fraction of an ounce. It has enough am-

MAKE YOUR INTEREST IN ELECTRONICS PAY OFF

\(\\° ¥

The HIGH PAY — PRESTIGE Field of

TECHNICAL WRITING

ELECTRONICS WRITERS NEEDED NOW —ATWS will train you at
home at low cost for a profitable career in TECHNICAL WRITING. Thou-
sands needed in all areas. Get in on the ground floor of this fascinating
new field. ATWS offers training specifically designed for the needs of
industry. Course includes everything you need to become a top-notch
Tech Writer.

YOU ARE JUST A STEP AWAY FROM TOP PAY.—Yes, with
present interest in Electronics, you're just a step from the BIG MONEY.
Technical ertmg is one of the hlghest paying fields NOT requiring college|
training, It's tailor-made for YOU—but you must ACT NOW.

THIS COUPON CAN BE YOUR PASSPORT TO SUCCESS

Fill in your name and address and rush coupon for full Information. We will prove
to you that we can train you without interfering with your present income or job..

HERE'S WHAT YOU GET . ..
* 50 Meaty Lessons

* Over 110 pages of Electronics

* Covers ALL ‘Military Specifications
= Real, practical writing projects

* Full consultation privileges

* Many manuals, charts and diagrams
* Low tuition terms

* Employment Assistance

* State Approved Diploma

* Close personal supervision

# AND MUCH, MUCH MORE

CAREER BOOK AND SAMPLE LESSON

American Technical Writing Schools, inc. Bept. Ei-111
5504 Hoflywood Blvd., Hollywood 28, Calif.

Please RUSH fult particuiars.

TRAINING AMBITIOUS:

= TR AT

Name

MEN FOR

5504 Hollywood Blvd.
Hollywood 28, Calif.
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An FCC License
Or Your Money Back!

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

Successful

Electronics
Training

find out how . . .

1 You can get job security. Specialized education is the
" road to higher salary and important jobs in the growing
field of electronics.
2 You can solve the probiems that stump other technicians.
= Problems in electronics are bhecoming more complex.
Your ability to solve problems will help you get ahead
in your field.
3 You can handle new electronic devices. Every day, ad-
®  vances are being made in electronics. Only through edu-
cation can you find out how to keep up with these
developments and how to use the new devices.

Get This Handy Pocket
Electronics Data Guide Folder

FREE

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

Accredited by the National Home Study Council

Cleveland Institute of Electronics

1776 E. 17+h Street Desk EI-36 Cleveland 14, Ohio

November, 1961

How to get 3
Commergiy
FCC Lipense

Get All 3 Booklets
Free...

2 sugcesstul pian l?r o
Electronics Traimng

Opportunities in
Electropis for Yoy

Sorry—Not For Beginners

Please inquire only if you really want to get ahead and to add to
what you have already leamed in schooi, in the service, or on
the job. Some previous schooling or experience in electronics,
electricity, or related fields is necessary for success in Cleveland
{nstitute programs.

Cleveland Institute of Electronics

g 1776 E. 17th Street, Desk EI-36, Cleveland 14, Ohio j
: Please send me Free Career Information Material :
H gre ared to help me get ahead in Electronics. I have H
M adptraining or experience in Electronics as indi- 1
j cated below. H
¥ (] Military [J Broadcasting §
L (J Radio-TV Servicing (J Home Experimenting :
3 [0 Manufacturing [0 Telephone Company j
1 (] Amateur Radio [0 Other ... :
B i =—— S — P

I In what kind of work In what branch ofl
: are you now engaged? Electronics are you:
Wl omain i s s o5 segnanins s s~ interested? ... ]
] ]
] [ ]
[ ] [ ]
' D3 ¢ ¢ U= Age..... H
[ ] [ ]
[ ] [ ]
[ ] [ ]
] ]
] [ ]
B CHtY avoree. . kivrmsmmo et M snsts Zone........ State ... [ ]
1 EI-36 1
B o o o e e
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Train in the

new shop-labs of B mﬁl
the world famous FRERE §

COYNE

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

[ S e v e o e it i i o — o v o 2008 s T v S -
= Use this coupon to get our FREE BOOK i
I “"GUIDE TO CAREERS"” I
|  COYNE ELECTRICAL SCHOOL training training |
| 1501 W. Congress Pkwy. at Coyne at home ]
| Dept.of Electronics 11-W, Chicago 7, tll. I
I NAME I
| ADDRESS I
I cry STATE |
l Unlike most other schools, we do not employ salesmen. I

———————————————————— d

New Electronic Audio Device
Trains Your Memory For

Immediate Recall

While you sleep!

NEW YORK, N.Y.—If you have trouble remem-
bering names, dates, facts, languages, here’s
wonderful news: There’s no need to suffer with
a poor memory any longer . .. for now you can
memorize detailed data, master another lan-
guage, recall speech material, statistics, math
tables, learn bridge rules, music, poetry, or prose.

You can actually train your memory—automati-
cally—while asleep!

Here's how: The patented new
Dormiphone Memory Trainer,
using a dramatic new record-
ing principle, electronically in-
creases memory retention as it
speeds the learning process.
This amazing teaching tool is
used by educators, psycholo-
glsts people of all ages and professwns Yet it's
so simple, even a child can work its clock-con-
trolled electronic tape system.

While a poor memory may handicap even the
most brilliant individual, a good memory opens
doors to greater success, added confidence and
enjoyment. And now, with the Dormiphone, you
can learn not to forget anything you want to
remember.

Start right now: Don’t forget to send for scien-
tific evidence of the Dormiphone’s effectiveness.
Write for FREE literature TODAY or call for
FREE demonstration. There’s no obligation.
Modernophone, Inc., 367-111 Radio City, New
York 20, N. Y. CIrcle 7-0830.

20
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plification to correct a hearing loss up
to about 50 db. Otarion Listener Corp.,
Box 711, Ossining, N. Y.

—_—

More Music Power . . . Fisher has an-
nounced a new integrated amplifier
rated to deliver 110 watts (music
power) . The Model X-1000 employs two
pairs of matched EL34’s and offers the

following features: earphone connec-
tions to permit personal listening, rear-
panel input for remote control, 18
inputs, low and high filters to eliminate
turntable rumble and surface hiss, three
DC power supplies, etc. Complete specs
for the $329.50 unit may be obtained
from Fisher, 21-21 44th Dr., Long Island
City 1, N. Y.

[, S

Shrinkable Tubing . . . Sure to find
many uses in electronic gear of all kinds
is the new Alpha Shrinkable Tubing.
The product is manufactured in diame-
ters up to one inch. It slips easily over
wires, terminals, small parts, etc. and
when heat of approximately 135° C is
applied it shrinks to a predetermined di-
ameter to form a tight bond. Longitudi-
nal shrinkage, however, is less than
10%. Alpha Wire Corp., 200 Varick St.,
New York 14, N. Y.

o

="

VR "
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Now...assemble the finest:

A Professional Quality
CUSTOMIZED

TV KIT

ON EASY
“"PAY AS YOU WIRE"

The TRANSVISION
“Professional”

TERMS*

Yr Designed for the perfectionist
seeking maximum performance.

Yy Easy to assemble; no technical
knowledge required.

Yy An ideal ‘‘Learning” Kit with
a complete Course of Study
is available.

* Only $15 for the Starting Package!

ALSO AVAILABLE AS AN
ASSEMBLED CHASSIS

for custom installations

Professional Quality Features

The Transvision “Professional” Model
TV Kit (or Assembled Chassis) is
designed to satisfy those video-and-
audiophiles who seek the best possible
performance of which the art is capable.

Nevertheless, the kit builder can assem-
ble this chassis for less than the cost of
an ordinary receiver.

Note these unique features:

e Hi-Fi Audio (with 2 EL-84 output
tubes, oversize audio output trans-
former, Woofer-Tweeter Speaker Sys-
tem with heavy magnets and cross-
over; Extended Range Tone Control).

e Ultra-linear sweep circuits; D.C. res-
toration; Standard Coil Guided Gnid
Turret Tuner with provisions for
UHF and special low noise tubes; 4
megacycle picture bandwidth; 10 mi-
crovolt sensitivity.

e Heavy-duty power supply (power
transformer, two low voltage rectifier
tubes — no silicon rectifiers).

e Heavy-duty ruggedized constructlon,
no printed circuits; built to give trou-
ble-free performance for many years.

e Includes newest reflection-free 23"

tube with bonded face, or the 24" or
27" CRT.

Selected because of superior perfor-
mance for use in Educational TV by
over 3000 schools and colleges and
U.S. Armed Services.

Learn the basic principles of
electronics from the Complete
Course of Study which is
available with the Kit.

As a preliminary, order the Assembly Instructions

for only $2.00; to be refunded if .you purchase kit.

TRANSVlSION NEW ROCHELLE, N.Y.

Pioneers in Television Kits

NEw Rochelle 6-6000

START NOW — MAIL THIS COUPON-— =

Dept. PD

TRANSVISION, New Rocheile, N. Y.

O Send Free 8-page Catalog J Enclosed is $2. for Assembly Instructions so that | might

see how easy it is to assemble the Transvision Kit. | understand that this will be refunded if | purchase a kit.

[J Enclosed is $15 for the Starting Package. | understand that 1 can buy packages one at a time
as | wire. (Models range from $119 to $199.)
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2 New easy-to=build

KITS from H. H. Scott

Here are kitsa that make you a professional! Kits you can
build thxt look and perform like {actory units.

o Kit-Pak box orens to work-table ¢ All wires pre-cut,
pre-stripped ¢ Al hanical parts pre-riveted to chassis
e Parts mounted on special Pa in order you use
them, simplifies and speed.s assembly ¢ Beautiful gold-finish
panel harmonizes with H. H. Scott wired components.

LT-106 FM TUNER KIT
Profassional H. H. Scolt Wide-Band tuner with
pre-aligned, bre-mounted silver-plated mm
| end. Uses Ez-A-Line alignment system .
special tools . . entire alignment takes 15 minutu.
$89.95°
LK-72 72 WATT STEREO
AMPLIFIER KIT
Plenty of powsr for any speaker systems. Fabu-
jous H. H. Scott features never betore availsble
in a kit; Separate bass and treble controls, center
clunnol controi, tape recorder monltol many

$149.95°

H.H. SCOTT

H. H. SCOTT tnc. 111 Powdermill Rd., Maynard, Mass. Dept. 130-11
Send me detaiis on your new kits and stereomaster components for 1961.

Address

City. State.

*Slightly higher west of Rockies. Accessory case extra,
Export: Telesco international Corp., 36 W. 40th St., N.Y.C.

.“LEADERS IN SPECIALIZED
RECEIVING EQUIPMENT”

MOBILE ; A new high ga
i it
CONVERTERS lent  semsitivity
» POLICE
+ FIRE
» COMMERCIAL
» CITIZEN'S
BAND

Struction
t

XKUHN CONVERTERS . . . the most advanced fine
. . . designed for optimum performance,

348A 344A
Complete Complete
$34.95 $23.95

Transistorized, di-
rectly tunable Converter.
Powered wn.h self-contained

1. Excellent sensi-
tivitw and stablllty Designed
for car, home or portable re-
ceivers. Two types avallable:
Alreraft VHF 115-130 MC or
150-162 MC.

A new low cost
Crystal Controlled Converter
designed for use with standard
transistor car radios. Operates
directly from 12V DC. Ru
construction. Good sensitivity.
Range 2-54 MC.

315A Complete $13.95

A low cost Tunable Con-

ORDER TODAY or
SEND -FOR FREE -

CATALOG . . . con- - oy .
Me Easily installed. For

talning complete elly in
use with ome or aul
information on a 0= to

ts.
full line ofg 316A Directly Tunable
3 C ter. Availabl
CONVERTERS AND anverter. Aveilzble in

RECEIVERS FOR 3058 160, MC

EVERY APPLICATION

plete $19

20 GLENWOOD
CINCINNATI 17,
OHl0
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Marketplace

CB Handi-Talkie(s) . . . Raytheon has
brought out a Citizens Band handi-
talkie called the Ray-Ette. It comes in
two models, the 11-transistor Super and
six-transistor Regal, selling for $99.95
and $79.95, respectively. The Super has
a superhet circuit and the Regal a super-
regen circuit.

The Ray-Ette is a nice little handful
at 15 ounces and dimensions of 5%x23%x

1% inches. It has a plastic case and a
46-inch telescopic antenna. Input to the
final stage is 50 mw and Raytheon
claims ranges of five miles on water,
two miles on land and “several blocks”
in congested cities. The Ray-Ette oper-
ates on a rechargeable dry cell and the
charger comes with the handi-talkie.

Raytheon Co., 411 Providence Turn-
pike, Westwood, Mass.

— —

Smallest Video Tape Recorder . . . is
completely transistorized, weighs about
450 pounds and can be readily trans-
ported. This console, introduced by the
Sony Corp., Tokyo, is designed to oper-
ate with the Sony transistorized camera.
It will have broad applications in the
fields of commercial communication, in-
dustry, education, medicine and sports.
For example, a hospital can tape an
operation for future study, or transmit it
over closed-circuit TV for viewing any-

where in the building. -§-
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direct road to earning
a successful living in
electronics—here it is!

RIDER’S

BASIC
RADIO

by M. Tepper

6-Volume ‘pictured-text' course makes it easy for you to master radio

A BACKGROUND IN RADIO COMMUNICATIONS
IS A SPRINGBOARD INTO MANY VITAL
AREAS OF ELECTRONICS

Radio communications and the areas that com-
prise this subject—AC and DC electricity, vacuum
tubes, receivers, transistors, and transmitters—is
the foundation for many important branches of
electronics—FM . and AM radio, citizens band,
amateur radio. mobile and marine communica-
tions, telemetry, radar, television, instrumentation,
microwave, facsimile, ultrasonics, telephony, re-
mote control, paging, ete. To know the funda-
mentals 6f radio communications is to be prepared
for all of these important fields, and BASIC
RADIQ presents these fundamentals more ciearly,
more accurately than any text, or any group of
texts ever published.

SPECIAL ILLUSTRATIONS MAKE SUBJECT

EASILY UNDERSTANDABLE
Not only is the content of the course complete,
but it is presented in such a manner that anyone
regardless of previous education can grasp it
quickly and know the subject thoroughly. The
reason—carefully selected language, specially pre-
pared illustrations — specially thought out pres-
entation. These illustrations are not the typical
ones found in most books on radio. They are
specially conceived and selected for their ability
to convey an idea, make complex thoughts simple
to understand. You can’t miss! There is at least
one illustration to every page, one to support
every idea——more than 650 iilustrations in all in
this six-volume course.

COVERS EVERYTHING YOU'LL NEED 7O KNOW ABOUT
RADIO COMMUNICATIONS TO GET AHEAD
IN ELECTRONICS
This 6-volume pictured-text course covers the
fundamentals and circuitry of radio communica-

tions. While it stresses fundamentals, it does not |

neglect the practical-—it puts these fundamentat
principles to work. You will be able to read
schematics—recognize circuits used in radio equip-
ment. You will understand electricity and magne-
tism. Following the study of electricity, magnetism,
cireuit components, vacuum tubes, power supplies.
oscillators and amplifiers—the various -ecireuits
are put to work in simple and elaborate radio
receivers—AM and FM, auto and communications
receivers including citizens band, mobile communi-
cation equipment, etc.
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communications

You are made thoroughly familiar with semi-
conductors and transistors their applications;
what they are—how they work and how they are
used in radio. Transistor circuits and receivers
with parts.values are shown.
The last volume provides b thorough coverage of
transmitters. antennas and transmission lines
You'll understand modulation and transmitter type
oscitlators, microphones, coupling methods and
power supplies and transmitter schematics.
Volume I, DC electricity; Volume II, AC electric-
ity: Volume III, vacuum tubes and vacuum tube
circuitry; Volume IV, radio and communication
receivers; Volume V, semiconductors, transistors
and transistor receivers; Volume VI, transmitters,
transmission lines and antennas.

A LOW COST ELECTRONIC EDUCATION

6-VYOLUME COURSE ONLY $13.85

This 6-volume course opens the wonderful world
of electronics to you. The complete course costs
only $13.85 (soft covers). Or, you can select any
volume covering the area of radio communications
in which you wish to increast your knowledge.
Buy this course today at parts distributors, book-
stores or order direct using convenient coupon:
FREE: Write for free brochure showing samples
of pages demonstrating how special illustrations
speed your learning.

El-
N !10-DAY MONEY-BACK GUARANTEE
JOHN F. RIDER, PUBLISHER INC.
W 116 W, 14th St.. New York 11, New York
I want to save $1.35 on cost of indlvidual volumes.

Plesse send:
course In soft

....Set of
cloth
Send me individusl velumes:

Vol. I, $2.70....Vol. II,

1

]

1

]

1

]

]

: ...... Complete 6-vol. course {n single,
]

]

: $2.70. .. . Vol.
]

]

1

1

]

]

t

1

L

e
binding, $14.85.

$2.70
IV, $2.50....Vel. V,

Vol. IIL.
..Vol.

VI, $2.70

..... FREE CATALOG.....FREE BROCHURE

We puarantee satisfaction or return to us within

10 days for full refund.

v e e = e e o e DA




Send
forit
today!

inciuding
comp!

ELECTRONIGCS

for everyoene

SAVE
MOST

ON EVERYTHING IN ELECTRONICS

New Stereo Hi-Fi Systems—Everything in Hi-Fi Components
New Multiplex Stereo FM o All-Transistor Stereo Hi-Fi
Money-Saving Build-Your-Own KNIGHT-KITS® for Every Need
Best Buys in Tape Recorders, Tape, and Supplies

Citizens Band 2-Way Radios @ Short-Wave Receivers

Amateur Receivers, Transmitters, and Station Gear

Latest Public Address Systems, Paging and Intercom Equipment
TV Tubes, Antennas, Accessories ® Batteries, Wire and Cable
Test and Laboratory Instruments ® Tools, Hardware

Huge Listings of Parts, Tubes, Transistors, Technical Books

Satisfaction Guaranteed or Your Money Back

NEW Mult
All-Trom

ALLIED

444-PAGE ELECTRONICS CATALOG
!h.‘

1962
bght-kit

WORLD'S BIGGEST ~ MOST COMPLETE

<
pest 5062

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

1962  ALLED

-
oun A\sT S

a0
caTALOe
WMOERY eage 204

iplex Stereo FM.
sistor Stereo Hi-Fi

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

who appreciate value.
Now— easiest terms ever —see our 1962 Catalog

N for the simple details.

SEND FOR 444-PAGE CATALOG TODAY!

ALLIED

NO MONEY DOWN
on Allled’'s new Credit Fund Plan

24
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B/I6 AU/

includes complete catalog featuring over 70 exciting
in your 1962

5 fenight-Keits

A PRODUCT OF ALLIED RADIO

62 and simply great

available only from A[ll[ﬂ

new
MULTIPLEX STEREO

ALL-TRANSISTOR —

2-Band AM-Shortwave Amazing 100-1n-1 EI-Iectronic MULTIPLEX All-In-0 ifi i
e ' -In-One FM-AM Tuner-Amplifier Kit
DX-er Radio Kit..$19.95 Science Lab Kit......$29.95 Adapter Kit for  with built-in MULTIPLEX Stereo FM....
o . Stereo FM re-
" P ception. . $19.95

TRANSGISTORIZED
Electronic Tachometer ALL-TRANSISTOR Wireless
Kit ... .. .. $24.95 Intercom System Kit . $45.00 Defuxe Stereo FM-AM Tuner
5 git with built-in MULTIPLEX ALL-TRSANSIiTOIR
/ i Kit i tereo FM... ... .. .. $99.95 40-Watt Stereo Ampli-
bUIIdlng 2 Knlght Kit & the fier Kit, less case $79.95

most satisfying do-it-yourself
experience in the world!

5 BIC REASONS WHY:

® Convenience Designed—makes you a kit-building expert—
even the very first time!

© Wonderful to Build—you'll marvel at the sheer ease of
assembly with the exclusive *'show-how” manual guiding you
like a good instructor.

® You Own the Best—you'll enjoy with pride a true custom-built
product, professional in jts engineering, styling and performance.

® You Save So Much—because you buy direct from Allied at
our money-saving volume prices—and because you do the easy
assembiy yourself.

o Easiest to Buy—NO MONEY DOWN on Allied’s new Credit EhonejandNCWAGDWatt
Fund Plan—easiest terms ever! Ham Transmitter Kit. $49.95

e

Mutuat Conductance

November, 1961

MONEY BACK GUARANTEE: Buy any KNIGHTKITS Tube Tester Kit.$99.50
Knight-Kit. Bulld it} Use it! You must be also available
satisfied or you get your money backl i In Canada g
see more than 60 other KNIGHT-KITS! X /dlll[ﬂ » World's Largest Stochs ¢ Lowest Money-Saving Prices
e Fastest Shipment ¢ Expert Help o Easiest-Pay Terms
HI-FI KITS INSTRUMENT KITS ELECTRONICS « Satisfaction Guaranteed or Your Money Back
FM & FM-AM Tuners  Lab AC VTVM FraeYerIone W s Phre:
70-W Amplifier VOM's send for the world’s bigges
40-W Amplifier 5 Scopes electronics catalog!
32-W Ampiifier Tube Testers = 3 e L o
20-W Amplifier Signal Tracer e
Stereo Preamp Audio Generator
Record-Playback Preamp Sweep Generators, efc. l ALLIED RADIO, Dept. 184-L1
HOBBYIST KITS AMATEUR KITS S d 100 N. Western Ave., Chicago 80, Ili.
“Span Master” Receiver R-100 Amateur Receiver en I [] Send FREE 1962 ALLIED 444-page Catalog
“Space Spanner" Radio  R-55 SW Receiver f . |
Transistor Radios Self-Powered VFO or it i
2-‘Nay Intercoms Grid Dip Oscillator Name.
Electronic Lab Kits 100 kc Crystal Calibrator de uy ! H Lease PrNT
plus many others Code Practice Oscillator i
= World's Largest ! Address
" Eectronic
RADIO. . L cn Zone___State
H
i
i
i



BEST BUYS IN STEREO AND MONOQ HI-FI

New - =X New 70-Watt Integrated

Transis- . { Stereo Amplifier ST70

torized ) : — Kit $94.95 Wired $149.95

Stereo/ - [ TR ST

e : R ) TR T

4-Track = 6-} g’ = Q - oy

Tape O Seoass®

Deck : s TRhai New FM-AM Stereo Tuner ST96 )

RP100 - QL "i"' Kit $89.95 Wired $129.95 New 40-Watt Integrated

Semikit (efectronics in kit Incl. FET Stereo Amplifier ST40

form) $299.95 Wired $399.95 Kit $79.95 Wired $129.95
FM Tuner HFT90

Kit $39.95 Wired $65.95
Incl. FET Metal Cover $3.95

o

28W Integrated Sterec Preamplifier HF85
Stereo Amplifier HF81 AM Tuner HFT94 Incl. FET Kit $39.95 Wired $64.95
Kit $69.95 Wired $109.95 Kit $39.95 Wired $65.95

EXCELLENCE

J,
Stereo

Power IN
Amplifiers

Kit Wireg }
100W HF89: $99.50 $139.50 Stereo/Mono Changer/Player

J0W HF87: $74.95 $114.95 1007 with stereo cartridge Bookshelf Speaker System
28W HF86: $43.95 $ 74.95 and dual sapphire styli $49.75 HFS1 Kit $39.95 Wired $47.95

ELECTRONICS

Over 2 MILLION
EICO instruments in
use throughout the
world, Compare, take
] Transistor Portable Radio RAG them home - right
New 60W CW Transmitter =723 Kit $29.95 Wired $49.95 off the shelf” —

R . R Incl. FET from 1500
Kit $49.95 Wired $79.95 nc neighborhood

dealers, most of
whom offer
budget terms

New Metered Peak-To-Peak

Variable AC -
Auto-Transformer VTVM;— 232
Bench Suppli & Uni-Probe®
Meo':icel 1(;]71)30 ies Pat. 2,790,051 5” Scope =460
RSN Kit $29.95 Kit $79.95
Kit $35.95 Wired $47.95 Wired $49.95 Wired $129.50
Model 1078 (7Y%2 amps) VIVM =221 5” Push-Pul! Scope =425
Kit $42.95 Wired $54.95 Kit $25.95 Wired $39.95 Kit $44.95 Wired $79.95
RF Signal n 2
— T s i
Tub Eeat";s{za;ogrs cl)g?r?ﬂ _— L6 1, NYEC
ube Ki K o d., L.hL. At
Tester Wired $39.95 Vol \ acsoén???ez'gﬂa.og dtescfrr‘g;ng‘g:g;
=625 X V-0-M =536 “ty products,
Kit $34.95 Wired $49.95 Kit $12.90 V5o top-quality, " snort Course 708
Wired $16.90 ""“‘;f,‘ice License, NaMe L '36.page
| gico deater. CJ "| for which
6- & 12V GUIDEBOOK 10 Ho|s:tage & handling.
Battery \ anclose 29¢ for ¢
Eliminator { ‘
& Charger i Name
21050 [ NEW AC
kit $2995 B Volt-watt address
Wired $38.95 {4 Meter 2520 | zone . State
Extra-filtered for it $49.95 City. o est
transistor equipt. =1060 Wired $79.95 Kit $19.95 ! add 5% in the W
Kit $38.95 Wired $47.95 Wired $28.95 e
Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M. ©1961 by EICO, 3300 N. Bivd., L. I. C. 1, N. Y.
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El's SPECIAL REPORT ON

Here are the results of a monumental projectin which
El constructed and tested all major FM tuner kits.

Most comprehensive report of its type ever made!

FM Tuners . theory & practice .. .. e e e (Y

Contributing Editor John Milder discusses FM broadcasting and
the general design of FM tuners. Then he points out technical
and physical design factors you should consider in the selec-
tion of an FM tuner for your system.

Technical Specifications . . L, o I S Sy X p

Performance figures on all kits, allowing you to make easy
comparisons of price vs. quality. Our specification chart is
your best guide when shopping for a tuner kit.

How Els Tests Were Made ... .. o oo L | S |

A detailed analysis of the construction procedures followed
by our builders and the program of rigid tests carried out
over a period of several months in our laboratory—plus a
listing of the professional equipment used.

Reports on Individual Kits . .. ... W, oy =) S HN R 36

Discussions of the circuitry and special qualities of each
FM tuner kit, along with comments by the kit-builders and some
tips based on our expert kit analyses. The latter will have
great value to the novice kit buyer.

Tech Editor’s Fest Bench . . W o A e

Notes and comments on the reports and their significance by
Technicai Editor Larry Klein.



bill TUNERS

THEORY & PRACTICE

A discussion of FM broadcasting and tuner design,

plus some technical factors a buyer must consider.

By John Milder

Y NOW, even the newest audiophile
recognizes FM as the medium for
high-fidelity broadcasting. The ampli-
tude-limiting circuits built into FM sets
effectively clip AM noise riding in with
the FM signal. As for wide-range fre-
quency response, the uncrowded FM
band allows a station plenty of elbow
room to transmit the full range of
audio frequencies without disturbing its
neighbors on the dial.

FM’s only disadvantage for the aver-
age audiophile is its fairly short trans-
mission range. This means that only a
short distance away from the transmit-
ter we get into the fringe area: hence,

“A short distance away we get into the fringe.”

an FM receiver must be sensitive
enough to pick up and use signals of
only a few microvolts strength. And now
that stereo via FM multiplex is coming
over the airwaves, even greater de-
mands are placed on FM receiver sensi-
tivity. Let’s look at some of the ground
rules for good performance from any
FM tuner—kit or factory-wired.

FM tuners are necessarily complex,
consisting of several sections. The first,
usually called the front-end, selects
and amplifies the desired station’s fre-
quency. In addition to latching onto the

30

signal, it’s important that the front-end
produce as little noise as possible, since
noise will be amplified right along with
the signal. Any tube circuit introduces
some noise, so manufacturers try for a
maximum signal-to-noise ratio by tech-
niques such as the plating of the front-
end with silver or gold to increase con-
ductivity, special grounded-grid or cas-
code circuits and low-noise tubes.

Before the strengthened signal leaves
the tuner’s front-end, a mixer/oscillator
circuit (as in the standard AM super-
het) converts it to an intermediate fre-
quency (IF). The IF section’s job is to
get the signal (within the IF band-
width) as strong as possible before it
reaches the tuner’s limiter and detector
stages.

The last IF tubes frequently double
as limiters—depending upon the
strength of the signal reaching them.
The limiter’s function is to strip off the
AM noise. To a great extent, the
limiter’s ultimate effectiveness depends
on the signal-to-noise ratio obtained
in earlier stages. Only the right com-

-

. //// 1

*The limiter’s function is to strip off AM noise.”
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bination of front-end and limiter per-
formance can provide the velvety
background that FM is capable of.

Finally, the detector (ratio or dis-
criminator) stage—which nobody has
yet dubbed the “rear-end”—separates
the audio content of the signal from the
RF carrier. The big trend in this area is
toward wider detéctor bandwidth. The
wide-band detector generally has an
easier time avoiding distortion when a
broadcast station overmodulates its sig-
nal. In addition, a wide-band detector
stage can ignore any slight tendency of a
front-end to drift off station—thus elimi-
nating the need for AFC.

Before we go on to look at the stand-
ards for good tuner performance, we
should point out that the problem of
drift—once the bugaboo of FM—has
been pretty well licked. If a narrow-
band detector is used in a tuner, there's
usually an Automatic Frequency Con-
trol (AFC) circuit which locks in a sta-
tion. Some manufacturers even throw in
an AFC circuit in a wide-band tuner
which theoretically doesn’t need it.
There have been arguments pro and
con AFC, since some of the circuits tend
to cause distortion and a loss of bass
response. In any case, if AFC is used in
a tuner, make sure that it can be tem-
porarily “defeated” during tuning to
prevent it from blocking out the weaker
of two close signals.

A tuner’s primary job obviously is to
make the most of whatever FM signal is
available. Therefore, the first yardstick
for most audiophiles is a tuner’s sensi-
tivity rating. Specifications for a tuner’s
sensitivity are expressed in the signal
strength (in microvolts) needed for a
given amount (db) of quieting action
(X microvolts for Y db of quieting).

6:9'4,
e

30 db of quieting is specified as the standard.”
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Until recently, there was no general
agreement on techniques for rating
sensitivity. But the Institute of High Fi-
delity Manufacturers now specifies 30
db of quieting as the standard and EI’s
ratings in this survey have been meas-
ured by this standard.

A tuner also must measure up in the
virtues demanded of other hi-fi compo-
nents. Wide-range audio frequency re-
sponse is a must, as are low distortion
(both harmonic and intermodulation)
and a high signal-to-noise level. You'll
find these figures on EI’s spec chart. In
addition, there are less obvious factors
such as physical size, output, etc., which
may be important in your setup.

Capture ratio becomes important if
you live in an area that is about halfway
between two FM transmitters that op-
erate on—or near—the same frequency.
If a tuner has a hard time deciding be-
tween the two stations in such a situa-
tion, you’ll come up with nothing more
than hash when you try to tune either
one. Specifications for capture ratio tell
you how much stronger one of the two
signals must be in order for the tuner to
latch onto it and ignore the second sig-

= Ty
[} ——
“Capture ratio . . . tuner decides between stations.”

nal. The ratio is stated in db, and the
lower the figure the better.

None of the units tested in this survey
drifted enough (when correctly tuned
to a station and limiting) to make the
results worth noting. In all tested units
the drift problem seems to be a thing of
the past. And frequency response in
every case was at least 20 to 20,000 cps,
+2db.

Among other general features worth
noting, our chart indicates visual tuning
aids (if any), the noise level and pres-
ence of an [Continued on page 32]
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TECHNICAL

SPECIFICATIONS

Radio Shack No
Realistic HK-200 4.5 po. 4 puv. 0.78% 1.6% 7.8.db 56 db pt. to pt. No No
Arkay FM-7 No

—® Suv. 1.15% 1.85% 7.5db 42 db pt. to pt. No No
EICO HFT-90K No

Suv. 3.25 uy. 1.19% 24% 6.25 db 48 db pt. to pt. No No
Heathkit FM-4 No

—® 7.5 uv. 0.6% 1.35% 9db 45 db pt. to pt. No Yes
Lafayette Yes
KT-650 8 uv. 54 uv. 0.15% 0.9% - 7.5db 59 db printed No Yes
PACO ST-35-PA Yes |

4.5 uv. 4.25 uy. 0.35% 0.3% 8.5db 48db printed Yes No
Grommes Yes
101 GTK 6 uv. 4.25 uv. 1.35% 36% 7db 53 db pt. to pt. Yes Yes
Altied Radio Yes
Knight-Kit 83YX732 2.9 uv. 2.45 uv. 0.35% 0.28% 6db 59.5db printed Yes Yes

® ® ® ®

Dynatuner FM-1 Yes

4.75 uv. 3.25 uv. 0.25% 0.24% 5.2db 50 db printed Yes Yes
H. H. Scott Yes
LT-10 1.88 uv. 1.75 uv. 0.57% 091% 5.8db 54 db pt. to pt. Yes Yes
Harman-Kardon Yes
Citation 111 3 ur. 1.95 uo. 0.1% 0.4% 5.4db 64 db pt. to pt., Yes Yes

term. board

output level control and where mounted.

“Compatibility” is a term frequently
thrown around without much regard for
its exact meaning. Were all tuners we
tested compatible with any hi-fi setup?
We can give a qualified yes. The two
points of qualification are the high-fre-
quency loss problem discussed in the
Tech Editor’s Test Bench and the pos-
sible inadequate audio output voltage of
some tuners in some setups.
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The audio output figures listed in the
table were obtained by feeding in 1,000
microvolts of signal modulated 100%.
Here again, EI’s figures may not match
the manufacturers’. Although the vari-
ous techniques provide differing results,
El's table provides accurate compari-
sons among the tuners.

If you have an older amplifier with
low gain at the tuner input jack you may
run into trouble when hooking in one

Electronics Illustrated



FROM EI's TEST LABORATORY

4% * high
None None Direct Yes® Switched 159, 9%” wide $29.95
(front panel) 6%” deep $34.88 wired
Eye Tube Modified _ 4%” high
(EM 84) Rear Cathode Yes Fixed 0.84 7. 124” wide $39.95
Follower(® 3v.® 7%” deep $4.95 metal case
= $39.95
Eye Tube Cathode 3%~ high $65.95 wired
(DM 70) Front Follower Yes No 145, 12* wide $ 3.95 metal case
8% deep $12.50 wood case
) Cathode Switched 4%4” high
None Front Follower Yes (front panel) 1.25v. 13%” wide $39.95
Internal Adjustment 5%"” deep $62.95 wired
Eye Tube Feedback 5% high
(EM 84) Front Triode No Variable 1.952. 14” wide $54.50
(front panel) 11”7 deep $79.95 wired
Eye Tube Cathode 5%” high $59.95
(EM 84) Rear Follower Yes@ Switched 2.1 v 15%” wide $69.95 semi-kit
(front panel) 11%” deep $89.95 wired
$66 (East)
Eye Tube Variable 245y, 4%” high $69.30 (West)
(EM 81) None Direct Yes (front panel) 14*  wide $79.95 wired
9% deep | (3$89.95 with case)
Switched
Eye Tube Cathode (front panel) 6v. 5%” high $67.50
(EM 384) Rear Follower No Adjustable 15% 7 wide
(rear panei) 16%” deep
Eye Tube Feedback 4” high
(EM 84) Front Triode No No 192 13” wide $79.50
7% * deep $119.95 wired
$ 89.50
Signal Strength Meter Rear Feedback Yes No 1.35v. 4%” high $129.50 wired
Triode 15  wide $ 12.95 metal case
10%” deep $ 24.95 wood case
Signal Strength Meter Switched
and Front Feedback Yes (plus (front panel) 19590, 6” high $149.95
Center Channel Meter pair pre-wired Adjustable 14%” wide $229.95 wired
IF strip) (rear panel) 13”7  deep $ 29.95 wood case

all the hum-free volume you would
like—or need.

of the two or three tuners on the table
with/ the lowest audio output levels.

This is particularly true if you are
driving a low-efficiency, acoustic-sus-
pension speaker. Note that the gain at
the tuner input jack of the amplifier
bears no relation to the power output
capabilities of the amplifier. To be spe-
cific, even a 50-watt amplifier driving a
low-efficiency speaker, when used with
a low-output tuner, may mnot provide
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Multiplex jacks are present on all the
tuners. However, all the facts are not
yet in on requirements for reception of
stereo. All manufacturers in EI's report
say their tuner kits are adaptable to
mu.iiplex, but there is no guarantee that
they will produce anything to fill the
“multiplex adaptor” spaces some have
marked out on their chassis §-
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HowEl s Tests Were Mate

ABOUT six months ago, Electronics Illustrated, foreseeing
the approaching approval of an FM multiplex system
by the FCC, embarked on a testing project which we mod-
estly describe as monumental. It was our aim to construct
and test every FM tuner kit available.

Our testing program was planned as follows:
® Each tuner would be constructed according to the manu-
facturer’s manual by a person of limited or average kit ex-
perience. He would make notes on difficulties experienced,
ambiguities in the instructions, etc.
® The sets were then turned over to the Audio Workshop
where they were checked for proper wiring. Any errors
made in construction were rectified and the construction
manual checked to determine whether the instructions or
the builder was to blame. Bad connections were resoldered
(this was the major cause of non-operation) and the tuners
were then left to heat up.
@® We were interested not only in how well the tuners per-
formed under optimum alignment conditions but—more im-
portantly—in how well they would function straight off the
constructor’s work bench (assuming they were built cor-
rectly). The manufacturer’s non-instrument alignment in-
structions (if any) were followed. (Recently, techniques
have been worked out for alignment of FM tuners without
the usually required RF or sweep signal generator and
VTVM. The tuner’s built-in tuning eye or meter usually
serves as the alignment indicator.)
@ After the manufacturer’s non-instrument alignment, per-
formance measurements were attempted on each tuner. We
say attempted, because among the tuners not providing a
non-instrument alignment procedure there were several not
sufficiently sensitive without instrument alignment for In-
stitute of High Fidelity Manufacturers’ figures to be ob-
tained. The sensitivity of each tuner after home alignment
or no alignment is listed in the chart (pages 32 and 33).
® The next step was an instrument alignment of each tuner
using some of the finest professional equipment available.
After alignment, the entire series of measurements was
made again and the final results are noted on the chart.

It should be emphasized that our figures are not absolutes.
As we state elsewhere, the tuner you build may be some-
what better—or worse—than the unit we constructed and
tested. However, be assured that every effort was made to be
certain that EI's test units were representative of the aver-
age production.
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Harry Kolbe working «_
on g tuner in the spe-
clally constructed
shielded cage required
by the test procedures.

WHO’S WHO: The bulk of the work represented by this report on FM tuner kits
was carried out by EI’s three Contributing Editors on Audio: Harry Kolbe, David
Muirhead and John Milder. Kolbe and Muirhead are proprietors of the Audio
Workshop at 732 Broadway in Manhattan’s Greenwich Village. It is a test and de-
velopment laboratory which EI employs regularly for construction and evalua-
tion work. Milder is a well-known writer on audio and other technical subjects.

LABORATORY TESTS MADE BY El

USABLE SENSITIVITY was measured for all tuners by the IHFM procedure to make possible direct compari-
son of all kits. Separate measurements were made after home alignment and after instrument ahgr‘\meni to
indicate whether the inexperienced builder could hope for good performance without special alignment.

FREQUENCY RESPONSE was measured by IHFM standards with full allowance for the high-frequency de-
emphasis built into all tuners.

HARMONIC DISTORTION was measured by IHFM standards.

INTERMODULATION DISTORTION was measured by Society of Motion Picture and Television Engineers
{SMPTE) standards.

SIGNAL-TO-NOISE-RATIO (internal hum and noise) was measured by IHFM standards.
CAPTURE RATIO was measured by IHFM standards.
OUTPUT LEVEL was measured at 1,000 microvolts input {100% modulation}.

INSTRUMENTS used for alignment and measurements included:

Hewlett-Packard: Model 400C AC YTVM; Model 400D/db AC VTVM;

Model 412A DC VTVM; Model 200CD Audio Oscillator
Measurements Corp.: Model 210A Standard FM Signal Generator;

Mode! 80 Standard Signal Generator

Barker & Williamson: Model 400 Harmonic Distortion Analyzer
Heathkit: Model OP-1 Professional Oscilloscope; Model AA-l1 Audio Analyzer {IM Distortion)
EICO: Model 368 TY.FM Sweep Generator
Knight-Kit: AC VTVM J

El's Editors consider the IHFM standards the best now available. As presented in our chart, they allow a
reader to make direct and valid comparisons betwesn competitive units—which the varying test methods
used by manufacturers do not allow. [f you're interested in having a copy of the IHFM's booklet outlining
FM test procedures, write to The !nstitute of High Fidelity Manufacturers, Inc, 516 Fifth Avenue, New
York 36, New York. Ask for publication IHFM-T-100, the cost is $1.
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The RADIO SHACK REALISTIC HK-
200 is not only the least expensive, but
unquestionably the easiest kit in this sur-
vey to build. It comes with everything
mounted, aligned and pre-wired except the
power supply, output and switching.

The front-end uses a 6BS8 as a cascade
RF amplifier and a 6AB4 for mixing; a
12AT7 serves as oscillator and AFC tube.
Two 6AU6’s are used as IF amplifiers and
a third serves as a limiter. The discrimi-
nator is a 6ALS tube.

The Realistic instructions are as com-
prehensive as they need to be. The few
construction steps are clear and accurate.
It takes about an hour to make the few

electrical and mechanical connections re-
quired. No alignment is needed when
you've finished building the Realistic—it
simply plugs in and plays.

Sensitivity for a unit in this price range
is excellent and distortion quite low—un-~
der the right conditions. Neither figure
could be significantly improved by instru-
ment alignment.

When we first checked out the Realistic
we obtained a disappointing harmonic dis-
tortion level of almost 4%. In addition, the
frequency response test showed about a
3 db rise at 20 ke. Our test lab tried vari-
ous remedies, and then it turned out that
Radio Shack relies upon the capacity of the
tuner’s output cable (which we did not
use in our tests) to supply a certain per-
centage of the required high-frequency
de-emphasis. When the tuner was retested
with its own output cable, the kc rise dis-
appeared and the distortion figures dropped
to those quoted in the chart. There may
seem to be little connection between an
output cable and HD. However, remember
that the high-frequency boost resulting
from the too-short cable also boosted the
harmonics.

Summing up, the Realistic certainly gives
you a lot of tuner for a little money.

The ARKAY FM-7’s keynote is sim-
plicity, and its design has few frills. The
pre-wired front-end is followed by two
6AUS6 tubes serving as straight IF ampli-
fiers. A third 6AU6 sees double-duty as
an IF amplifier and a single-stage limiter.
A wideband ratio detector is used, followed
by an audio stage that can be used either
as a cathode follower or (for higher gain)
a triode amplifier.

Packaging and instructions for the FM-7
are fair. The chief fault of its instruction
book is that it is not specific enough. The
novice kit-builder wants to know the size
of every nut and lock-washer called for.
And, since each numbered construction
item often includes four or five steps, it
would help to make their order clearer.

Some mechanical connections, such as
the mounting of the tuning shaft and the
stringing of dial cord, may be difficult for
the novice, and some soldering points are
hard to get at.
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The front-end is prealigned, but IF and
detector alignment measures are left to
the builder, and instruments must be used.
Without instrument alignment, reception is

only fair. The FM-7's AFC circuit can’t
be defeated during tuning, which may
make for a strong station’s overriding a
nearby weaker one.

The FM-7’s performance is adequate if
you're not in an FM fringe area.

Electronics Illustrated



The EICO HFT-90’s combination of high
performance and simplicity has proved its
appeal to kit builders well enough to re-
main virtually unchanged since its intro-
duction. The sealed, pre-wired front-end
(one of the first on the market) uses an
ECC 85 grounded-grid RF amplifier and a

reflex converter. The tuner has three
stages (using 6AU6’s) of IF amplification.
The last of these also acts as the limiter. A
6ALS5 ratio detector feeds the 6C4 cathode-
follower output.

One of the first tuner kits to employ a
wide-band ratio-detector, the HFT-90
(despite the absence of AFC) shows no
evidence of drift.

The HFT-90 instruction book is specific
and easy to follow. Like most other EICO

kits, it uses conventional point-to-point
wiring, with recommended lead lengths.

Actual construction goes pretty rapidly.
The chassis layout is occasionally a little
cramping, but there are none of those frus-
trating instances when the builder wishes
he had an extra pair of hands.

The EICO’s IF and RF transformers are
prealigned at the factory, and you can ex-
pect the tuner to play as soon as it is
plugged in—without the need of either
home or professional alignment. But for
extreme fringe areas, instrument align-
ment will pay important dividends in sen-
sitivity.

A novel and effective “exclamation
point” tuning eye also serves as the dial
pointer.

The EICO’s audio output is fairly low.
This means only that the EICO may not
adequately drive a low-gain amplifier con-
nected to a low-efficiency speaker. With
virtually any modern amplifier, the
HFT-90’s output level is more than ade-
quate, even with inefficient speakers. To
maintain the EICO’s good signal-to-noise
ratio, the tuner should be operated with its
front panel volume control on full at all
times. Volume level adjustment should be
made at the amplifier.

The HEATHKIT FM-4 puts a premium
on simplicity and value. The new pre-
wired and pre-aligned front-end of the
FM-4 uses a 6GY8 triple-triode as an RF
amplifier, oscillator/mixer and AFC tube.
The two IF amplification stages use 6AU6’s,
and the limiter stage is also a 6AU6. One
section of a 6BN8 serves as a ratio detector,
and the other as a cathode follower output.

The FM-4 is well packaged and, as ex-
pected from Heath, the instruction book
is thorough and well illustrated. A novice
should be able to assemble the kit with
ease. While the veteran kit-builder doesn’t
need to be told to “make sure that a large
blob of solder does not form here,” this is
exactly what the newcomer has to know.

There are no really tough construction
problems with the FM-4, but the small
tuner chassis does require an occasional
bit of kit-building agility. For the most
part, though, construction goes easily and
without a hitch. As usual, Heath provides
some extra hardware to replace the parts
most likely to be lost, and a nice little nut-
driver to help out in tight spots.

The Heathkit plays from the moment of
plug-in and the pre-aligned front-end
helps keep distortion low. Obviously, in-
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strument alignment pays dividends in sen-
sitivity. Heath logically suggests that the
novice either ignore alignment or turn it
over to a qualified serviceman. Detailed
instrument procedures are given.

While the FM-4 is certainly not a super-
sensitive unit, it's hard to criticize the kind
of value it provides for the economy-
minded builder—especially the newcomer.
Its front-panel volume control allows it to
be hooked up directly to a power amplifier.
The desired AFC level can be set internally
and then switched on and off at the tuner’s
front panel. Styling is intended to match
the older line of Heath units. Heath in-
forms us that the FM-4 will shortly be re-
styled on the outside, but no circuit
changes are contemplated.
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The LAFAYETTE KT-650 is a simple
and well-designed kit which uses printed
circuit boards and prealigned IF trans-
formers and coils to aid construction. It is
designed for good rather than exceptional
sensitivity, and actually checks out better
than the manufacturer’s conservative
sensitivity rating indicates.

The front-end uses a 6AQ8 dual triode
which doubles as an RF amplifier and
mixer. A 6BK7B serves as an oscillator and
AFC tube. There are two 6BA6 IF stages
and there are two stages of limiting, using
7543’s. A 6ALS5 is used in the discriminator
stage and a 6AV6, with heavy feed-back
around it, acts as a “plate follower” output
stage.

Lafayette’s packaging is good and its
instruction book thorough, with numerous
pictorials. Parts are supplied in small en-
velopes with the numbers stamped clearly.

Actual construction is fairly simple,
thanks to the well-planned printed circuit
boards. Mechanical connections are rela-
tively easy, and there is no need for the
brute force approach at any time. The
chassis is uncramped, and everything is
accessible to the builder without acro-
batics.

Although the front-end of the KT-650

is not prewired, Lafayette compensates
with good instructions for alignment with-
out instruments. The kit's tuning eye is
used for this purpose, along with the ear
of the builder. Results are good enough to
overcome the lack of a preassembly.

As mentioned earlier, the KT-650 is
rated conservatively in respect to sensi-
tivity and actual tests revealed a microvolt
more sensitivity than specified. Audio
quality is excellent, with both harmonic
and intermodulation distortion below 1%.
The signal-to-noise ratio also ranked
among the best. A front-panel level con-
trol permits the KT-650 to be used with-
out a preamp, and audio output is fully
adequate for this purpose.

The PACO ST-35 kit is unusual in that
it’s available in two forms. As the ST-35,
it’s a conventional kit with printed circuit
boards. As the ST-35PA, the boards are
prewired. We tested the PACO ST-35PA
kit. In both models all RF and IF coils are
prealigned.

Up front, a 6AQ8 serves as a grounded-
grid amplifier and mixer. A 6BK7 is used
as an oscillator and AFC tube. The first
two IF stages, using 6BA6’s, provide
straight IF amplification. The last two,
using 6AUS6’s, double as limiters. The dis-
criminator section uses a 6ALS5, and a
12AU7 serves as audio amplifier and
cathode follower output stage.

The packaging of the PACO is good and
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the construction book is excellent.

Although we received our unit with the
RF and IF circuits prewired, the non-
wired version is not likely to be trouble-
some. The PACO exhibited no really
knotty construction problems. There are
but few cramped connections, and the
chassis is roomy and easy to work on.

PACO’s alignment instructions, using
only the tuner’s tuning eye, are quite good
and less than a microvolt sensitivity could
be gained with instrument alignment. The
harmonic distortion, however, was im-
proved somewhat by the use of instru-
ments. It was brought down from 1.6 to
0.35%. The ST-35's sensitivity should
prove adequate for everything short of the
most extreme fringe area. The audio qual-
ity is good, and the on-off AFC push-but-
ton on the tuner’s front panel is convenient
and does not degrade performance in any
way.

Available too late for inclusion in this
report, PACO has announced a new, less
expensive ($42.95) tuner kit, the ST-25,
which has a sealed, prealigned front end.
One version (ST-26-—$54.95) includes a
small audio amplifier to allow direct con-
nection to a loudspeaker.

Electronics Illustrated



The GROMMES 101GTK has no fancy
trimmings but it’s well designed and a good
performer. In the pre-aligned front-end, a
6AQ8 serves as an RF amplifier and con-
verter. Two 6AUS6 IF stages follow and two
more 6AU6’s are used in the two limiting
stages. Two 1N541 diodes serve as the dis-
criminator and feed directly to the output
jack. There is no separate stage of audio
amplification. AFC is provided by a “vari-
cap” diode and its level may be set by a
front panel control.

Packaging and instructions for the
Grommes are fair. The instruction book is
not quite specific enough for the novice
kit-builder, and there should either be
more pictorials or the present ones should
be clearer. (One pictorial, for the front-
end, did not correspond with the front-end
in the kit itself.)

Although the tuner is well laid out and
its chassis is uncrowded, there were some
problems in construction. The mechanical
assembly of the tuner required ingenuity
and effort (from an experienced kit-
builder). The tuner mounting bracket had
to be bent and shims inserted between it
and the chassis. The tuning shaft itself re-
quired some grease to turn smoothly. The
chassis had to be drilled to accommodate

a trimmer capacitor. These problems sound
more troublesome than they actually were,
but it's nonetheless to be hoped that
Grommes will remedy them. As it stands,
the kit is not for beginners.

For non-instrument alignment of the
Grommes you observe the tuning eye and
listen for maximum interstation white
noise through an amplifier and speaker.

Overall performance of the Grommes is
good. Sensitivity is adequate for all but the
toughest of fringe areas. The audio quality
and audio output are adequate (2.4 volts)
despite the lack of audio amplification
stages. Note that this tuner lacks an isola-
tion stage after the detector, and a long
output cable should be avoided.

The KNIGHT-KIT 83 YX 732 is straight-
forward in design, with the exception of
one important feature: there’s a special
circuit labeled DSR (dynamic sideband
regulation) which, when switched in, feeds
back part of the discriminator’s audio out-
put to the tuner’s front-end. Knight says
the DSR cuts distortion due to over-
modulation by the FM broadcast stations.
We suggest it be left switched on at all
times because it also substantially im-
proves the sensitivity and distortion rating
of the tuner. Both IM and harmonic dis-
tortion checked below 0.5%.

The Knight employs two stages of RF
amplification using both halves of a 6AQ8.
Another 6AQ8 serves as an oscillator
mixer. Two 6CB6’s serve as IF amplifiers,
two 6AU6’s as limiters and a 6ALS5 is the
discriminator.
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The kit is well-packaged and the con-
struction book is clear and easily followed.
Both the front-end and IF stages use
printed circuit boards, and there are few
difficult solder connections.

Mechanical assembly, such as stringing
the dial cord and mounting the tuning shaft
is slightly time-consuming but not difficult.

Thanks to prealigned IF and RF trans-
formers, the Knight performs very well
with alignment by the builder. Only for
extreme fringe-area reception is instru-
ment alignment at all necessary.

Space is provided on the kit's extra-
large chassis for later addition of an AM
and/or a multiplex sub-section. All that
is required for this purpose are the appro-
priate boards and a new panel (available
from Knight). There’s no need to change
any of the circuits already built when
adding either AM or multiplex. The unit
illustrated here, by the way, incorporates
an AM section and the new front panel.

As mentioned at the beginning of this
report, Knight’s novel DSR circuit is effec-
tive, and we think that it should be left
switched on. In fact, we can’t imagine any
circumstance in which the user would want
to deprive himself of the really exceptional
gain in performance that DSR provides.
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The DYNATUNER FM-1 is the latest
available of the tuners covered by our re-
port. Third from the top in expense, it
need take second place to none in terms of
operating qualities.

The FM-1's instruction manual states
that it is designed for good (but not top)
sensitivity and extremely high audio
quality with low distortion. And there’s
no doubt that the FM-1 fulfills its stated
purpose. For example, our tests showed
an .M. distortion figure of less than a
quarter of 1 per cent.

Behind the cathode-coupled front-end,
(a dual-triode 6AQ8/ECC85), a triode/
pentode 6AT8A serves as the oscillator/
mixer. Four IF stages follow: the first
two using 6BA6’s; the second 6AUS6's.
Each IF stage also functions as a limiter
when the signal reaches a high enough
level. And there’s sufficient gain in the
receiver for the last limiter to be effective
on input noise. The FM-1 also uses a
balanced-bridge discriminator with a
wide-band transformer and two matched
semiconductor diodes. A 12AX7 serves as
an isolating cathode follower (one triode)
after the detector and the other triode as
a “plate follower” audio output.

Packaging and instructions for the unit
are good. And construction is remarkably
simple—considering the high level of per-
formance achieved. Printed circuit boards
are used for the RF and IF stages. There
are a few tight spots for the builder, but
most connections are easy and uncramped.
Unlike the other Dynakits, the components
are not pre-mounted by Dynaco and there
are some ambiguously numbered holes on
the board. It’s a good idea to double-check
the component mounting for correctness
before soldering. The circuit boards are
sturdy, but some care is in order to develop
the right soldering technique. Mechanical
assembly is easy and fast.

All of the IF transformers, the discrimi-
nator transformer, and the slug~tuned
coils on the RF board are pre-aligned close
to optimum. But, like the other top-rated
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kits, final alignment is to be done by the
user at home and without test equipment.
Dynaco supplies full instructions for align-
ment procedure, which is accomplished by
using the tuner’s eye and your ear. Al-
though the procedure takes time, it is well
worth it. Note it involves working on a live
chassis and in some steps quite close to
the high-voltage B-plus. Reasonable care
should be exercised to avoid shock.

The results of the recommended home
alignment steps are close to what can be
obtained with instruments—close enough
to make instrument alignment unneces-
sary. (Our lab obtained only a microvolt
and a half more sensitivity and 0.3% less
distortion with instruments.)

Our only reservation about the FM-1
concerns its high operating temperature.
This is a “hot” tuner in more than one
sense. While its heat generation probably
won't do any harm to the components in-
side, adequate ventilation is a must for this
unit. Since it’s small, the Dynatuner tempts
the user to slip it into a convenient cubby-
hole in a bookshelf or elsewhere. Don’t do
it—failure to give it adequate breathing
room may shorten the life of components.

Although the Dynatuner’s sensitivity is
good, its audio quality is unquestionably
its real calling card. According to the
manufacturer, the balanced-bridge dis-
criminator, the low phase shift IF stages,
and the cathode follower between the
discriminator and de-emphasis network
are the keys to the FM-1 tuner’s re-
markably low distortion figures. Whatever
the reason, the unit’s lack of harmonic and
1.M. distortion is audible and impressive.

Dynaco will shortly have available a
multiplex adaptor and a 10-watt amplifier.
Both will sell for under $35 and either will
fit in the space on the tuner chassis.

Underchassis view shows mounting of the two
printed circuit boards. The component parts are
soldered in place betore the boards are installed.

Electronics Illustrated
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The H. H. SCOTT LT-10 is a remarkable
combination of simplicity and excellent
performance. Although it’s the most sensi-
tive tuner (by 0.2 microvolts) tested and
rates among the top three in audio quality,
it uses only five tubes (plus rectifier) and
two diodes. And it’s simple enough for the
novice to tackle with no qualms.

Like most of the kits in this report, the
Scott comes with a pre-wired, pre-aligned
front-end. It is unique, however, in that its
front-end is silver-plated for high conduc-
tivity. A 6BS8 is a cascode front-end and
a 6U8 is a mixer-oscillator. Two 6AU6’s
provide the tuner’s two stages of IF ampli-
fication, and a single 6U8 serves both as a
last IF limiter and audio output stage. The
wide-band detector circuit uses diodes.

Scott’s packaging and instructions for
the LT-10 are outstanding. All parts are
mounted and identified in order on sepa-
rate cards for each construction stage. All
insulated lead wires are pre-cut to size
and pictorials are big, color-coded, and
easy to read. The novice can feel right at
home here.

Construction is extremely simple. The
kit is broken down into 12 assembly groups
of a few steps each, and a separate diagram
is provided for each stage. Except for the
cases where connections are made from the
pre-wired front-end, each stage has its
corresponding card of parts. The chassis
is extremely roomy and all connections
—electrical and mechanical—are easily
made. The soldering of the two heat-sensi-
tive diodes is the only critical job.

All sockets, terminal strips, etc., are pre-
riveted onto the chassis. This is both a
time-saving and trouble-avoiding step. It’s
little appreciated how much difficulty can
arise in high-frequency RF circuits from
poor grounding. Scott’s attitude is obvi-
ously that if they go through the trouble
and expense to copper bond the chassis to
insure good conductivity, they don’t want
poor grounding on the part of the kit-
builder to lose the advantages realized.

The home alignment specified by Scott
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for the LT-10 is simple but effective. The
tuning meter and, oddly enough, the pilot
lamp, are the only visual aids needed to
complete alignment, and the entire pro-
cedure takes a little over half an hour.
Instrument alignment produced only a
marginal gain in sensitivity, but did gelp
cut down distortion slightly. Although a
trifle low, the LT-10's output is adequate
for any Scott or other modern amplifier.

It's hard to account specifically for the
exceptional performance of such a basically
simple circuit as the LT-10’s, but excep-
tional it is. Scott has long been a proponent
of wide-band design, particularly in the
detector stage, and the bandwidth of the
ratio detector in the LT-10 is actually 2
megacycles. Scott’s combination of a silver-
plated front-end and a chassis with copper
bonded to aluminum also undoubtedly
plays an important role in the LT-10’s
sensitivity—which checked out better than
Scott’s published figures. The tuner’s
sensitivity with both home and instrument
alignment was the highest, by a slight mar-
gin, of any tuner tested. The achievement
of 1.88 microvolts sensitivity by a home
alignment procedure without instruments
is an exceptional feat and a fine tribute to
Scott’s engineering.

The LT-110 kit, identical to the above,
but including a built-in multiplex adaptor
will be available shortly.

The novel packaging of the Scott kit enables the
builder to construct the tuner in its shipping box.
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The HARMAN-KARDON Citation III
tuner, like the Citation preamps and am-
plifiers, is aimed at the well-heeled and
demanding audiophile. It is the most ex-
pensive and most ambitious of the units
tested for this report, and its overall per-
formance is unquestionably outstanding.

The Citation’s front-end uses a 6CW4
Nuvistor for the first stage. A grounded-
grid RF amplifier/mixer (ECC85) and an
ECF80 triode-pentode, serving both as os-
cillator and first IF amplifier, are located
on the Citation’s pre-wired IF strip. The
second and third IF amplifiers are 6AU6’s
and two stages of limiting are supplied by
6BN6 gated-beam limiters. The discrimi-
nator employs a pair of semiconductor
diodes, and its output is isolated from the
de-emphasis network by a cathode follower
(one triode of a12AX7). The audio output
uses both sections of another 12AX7 in a
“feedback couple” configuration.

Packaging and instructions for the Cita-
tion III are up to the standards expected
from earlier Citations. They are both ex-
cellent—as they must be to tackle a unit of
this caliber. All components are grouped
separately and in order of their use on spe-
cial mounting cards. Excellent pictorials
for each construction stage and close-ups
of important steps are included.

As for construction, the Citation attempts
to make it foolproof in every practical way.
In addition to the pre-wiring of the Nu-
vistor RF stage, the Citation III kit also
includes a pre-wired and sealed RF/mix-
er-osc./IF assembly (see photo). And,
as with the other Citation units, a terminal
board is used (in the cathode-follower and
audio sections) for accessibility and uni-
formity.

Except for a tight corner or two, there
is plenty of working space in the chassis
and no special demands are made on the
constructor for agility in either the me-
chanical or electrical connections. Despite
the pre-assemblies, the complexity of the
Citation IIl insures that you are going to
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spend almost 20 hours putting the kit to-
gether. Take the kit in slow and easy
stages—you’ll avoid errors that way.

Harman-Kardon claims an audio fre-
quency response three octaves above and
below the audible range. Regardless of
whether this kind of response is necessary,
there’s no denying the fact that the tuner’s
overall audio quality justifies the pains
taken by its designers.

The Citation III incorporates a number
of special control facilities not duplicated
by any of the other kits covered in our re-
port. In addition to the volume and tuning
controls, the tuner’s front panel sports an
interchannel muting switch (and rear
panel control to set the level of muting),
an AFC on-off switch and a local-distant
sensitivity switch to prevent front-end
overload on strong stations. Two tuning
meters are incorporated; one indicates the
strength of the incoming signal, the other
indicates channel center for precise tuning.

Home alignment of the Citation III is
achieved with the aid of its two front-panel
tuning meters. It is exceptionally effective
and, as can be seen from our chart, little
can be gained by instrument alignment.
The tuner is as sensitive as any available
and it is interesting to note that some of our
tests produced slightly better results than
Harman-Kardon’s already superb specifi-
cations. Not that the improvement of 1 db
in the signal-to-noise ratio or the 0.05 mi-
crovolt higher sensitivity has any real sig-
nificance in terms of the performance of
the tuner. But what our tests do demon-
strate is that anyone constructing the H-K
tuner kit need have no fear that his unit
won’t be the equal of a factory-assembled
tuner.

The Citation III ran first or an extremely
close second in every one of our tests. Its
many refinements—both in circuitry and
control functions—justify its premium
price.

HX's prealigned and sealed RF, osc.. and IF strip.
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ESIDES the specific performance
figures presented in our report, EI’s
experiences with the 11 tuner kits led
us to some interesting generalizations.

For example, our tests showed that in
general, the way to judge a tuner is not
to count tubes but to look at the per-
formance specs.

The audio output circuits show an
interesting variety. There are three
general types: the cathode followers,
the “anode followers” and the outputs
fed directly from the detector stage (see
schematics below).

The cathode follower, most familiar
to the hi-fi fraternity, provides good iso-
lation between detector and output jack
but has a gain of less than 1 and may be
noisy.

The anode follower and “feedback
pair” employs heavy feedback around
one or a pair of triodes to achieve a gain
of more than 1 and low distortion.

The third output method, direct
coupling from the detector, is the least
desirable. True, it does save the manu-
facturer a tube, but at the risk of high-

180V
¢ 12AX7/ECC83
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.047/ 400V
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Left: Citation’s “feedback-pair” output.
e A standard cathode follower is at right.

frequency loss and distortion (through
loading of the detector).

There’'s a limit to the length of
shielded cable that can be used with di-
rect coupling without chopping off the
top end of the audio signal. You can get
away with cable lengths of three or four
feet without running into trouble. If you
need greater distance between tuner
and preamp, you had best choose a tuner
with a cathode or anode follower. If the
manufacturer has a recommended cable
length or provides a cable—use it. The
design of the output stage may require
the capacity of the cable to achieve
proper de-emphasis of the signal.

Professional alignment of the tuners
provided some surprising data. On some
kits sensitivity improved, on others dis-
tortion dropped. And with a few, the
gains on any factor were minimal.

This means that it is possible (when
the tuner has a wide-band detector, pre-
aligned sub-assemblies and a well
thought out home-alignment proce-
dure) to achieve close-to-professional
alignment without a shop full of test
equipment. Note that every tuner did
benefit to some degree from professional
alignment. Whether the improvement
is worthwhile or even audible depends
on the individual tuner.

A few tuner kits now on the market

[Continued on page 102]
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CIRCUITS FOR

ADAPTORS ‘
Two basic multiplex adaptor éircuits have ap-
peared. Here's how they operate.
By Harry Kolbe

INCE the Federal Communication Commission gave its ap-
+.J) proval to the Zenith-General Electric system of stereo multi-
plex FM, several circuits have been developed for adaptors which
when connected to your present FM tuner makes possible stereo
reception. Two basic circuits were designed by GE and Zenith
at the beginning, and now there are adaptations of both, plus
some new ideas.

The basic concept of stereo FM was taken up in the September
’61 EI so we shall confine ourselves here pretty much to a tech-
nical discussion of circuitry. Suffice it to say that to receive
stereo FM you must have either a multiplex stereo tuner or a
standard tuner with a multiplex adaptor (both amount to the
same thing) to separate the composite signal into its right and
left components. (Multiplex is a method of transmitting two or
more channels of information on the same carrier.)

Matrixing and Time Division
The receiving process for stereo FM, can be best understood by

Iqoking first at the transmission end. One type of stereo transmis-
sion originates in a matrixing system. There is a main channel

AMPLIFIER DOUBLER-AMPLIFIER DETECTOR MATRIX DE-EMPHASIS

I 19KC LO PASS
cz> TIME_P_C_LAV RS :13
L+R E 211 LeR LEFT
<
{MELY Y1247 i¢ & | 3axc sanopass é £S, ey Gl
- VI TS, 3w v-l S ﬂ(_ T \— ouTPUT
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Fig. 2—General Electric
stereo FM adaptor circuit.
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signal which is the sum of the left plus
the right (L-+R) channels and also a
subchannel or difference (between the
left and the right channels—that is) sig-
nal (L—R). The difference signal am-
plitude modulates a 38-kc subcarrier.
Sidebands appear as a result of the
modulation—and then the carrier is
suppressed.

In a second type of transmission, the
time division system, the subcarrier
modulating signal (L—R) is produced
by a switching technique which samples
first the whole L signal and then the
whole R signal at the rate of 38,000 times
a second (38 kc).

Signal Components

Both systems include a 19-ke pilot
signal, whose uses we will discuss later,
and also may include a 67-kc SCA (Sub-
sidiary Communication Authorizations)
signal (background music for stores,
restaurants, etc.).

Although the operation of an FM
tuner is the same whether the incoming
signal is multiplexed or not, the signal
available at the tuner’s multiplex jack
is quite different. It contains these com-
ponents (see Fig. 1):

1. The main channel or sum (L4R)
signal, which occurs between 50 cps and
15 ke.

2. The stereo subchannel or difference
(L—R) suppressed carrier sidebands,
which occurs between 23 and 53 ke.

V1 V2

CATHODE

“YroLLOWER AMPLIFIER
470K1

Fig. 3—Zenith stereo
FM adaptor circuit.
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19KC SYEREO SUPPRESSED
MAIN PILOT SUB-CARRIER
CHANNEL | CARRIER (L—R}
NC

MO/
L4R) SCA
CTR EREQ SUB-CARRIER

o 15KC 23KC 38KC 53xC 75KC

Fig. 1—Components of stereo multiplex signal

3. A 19-kc pilot signal.

4. An SCA subcarrier, which occurs
between 67 and 75 ke (optional).

The L4R signal (No. 1), de-empha-
sized and amplified, appears at the out-
put jack of a normal tuner as a mono
signal. The other components, attenu-
ated by the de-emphasis network, are
not audible. To recover the L—R (sec-
ond channel) modulation you need a
multiplex adaptor. As we said, several
circuits to do this job have been devel-
oped but we will confine our discussion
to the GE and Zenith designs.

General Electric Circuit

Let’s look first at the GE circuit,
which is a matrix type (see Fig. 2). The
composite stereo-mono signal appearing
at the output of the FM detector is fed
via the tuner’s multiplex output jack to
the stereo adaptor. You will remember
that this signal contains the components
listed above.

The first siage (V1) of the adaptor
amplifies the signal and provides isola-
tion between tuner and adaptor. V1’s
output is fed [Continued on page 104]
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Have a question on electronics? Send it to Electronic Brain,
Electronics Hlustrated. 67 West 44th St.. New York 36. N. Y.
Enclose a stamped, self-addressed envelope for prompt reply.

Resistance Welding

What is a “resistance welder” and
how does it operate?
Richard Klenner
Dubuque, Iowa
Resistance welding is the process of
joining two pieces of metal together by
passing a heavy current through them
so that intense heat is generated at the
spot where the desired joint is to be
formed. A small portion of each piece
melts and the molten portions flow to-
gether. When the current is turned off,
the metal cools and solidifies and a per-
manent bond or weld is formed.

POWER

All resistance welding systems con-
sist of three general components: a
power source, a system of electrodes for
applying power to the pieces being
welded, and a control system for timing
the application of power. The design of
these components depends on the mate-
rials and the type of weld.

There are three general types of re-
sistance welders. Spot welding, as its
name implies, is a method of joining
two metals by concentrating welding
current on a relatively small area,
using small electrodes. Seam welding
(shown) involves the use of current
carrying wheels that replace the small
spot-welder electrodes. The third type
is the projection method in which high
pressures as well as high electrically-
generated temperatures are used.
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Iron Heating Time

I have two 30-watt soldering iroms,
one is a standard 117-volt AC job and
the other operates on 12 wvolts DC.
Shouldn’t the 12-volt iron heat faster
since it draws more current and has a
lower resistance?

Maurice Gilbert
Montreal, Canada

Since both irons are rated at 30 watts,
one will heat as fast as the other pro-
vided that the mass of the metal tip and
the conductivity rates are the same.

As long as the product of the voltage
and current is the same, the time re-
quired to produce a certain amount of
heat is the same.

The design of the iron determines the
heating rate. A 30-watt iron with a mas-
sive tip will require more time than a
30-watt iron with a very light tip to
reach the same temperature. If con-
ductivity is good, the heating element
can transfer heat to the tip quickly.

Resistor Substitution

If a project parts list calls for a
10,000—0%, Lo watt, 10% resistor, can I
substitute a 1 watt, 5% resistor if I have

one available?

Raymond Burke

Jackson, New Jersey

For all cases of resistor substitution,

follow these rules: (1) Resistance
value: Always use the resistance value
specified; don’t substitute larger or
smaller values. (2) If you have avail-
able space on your chassis, you can al-
ways use a larger power rating than
called for in the diagram. Never use a
resistor with a lower rating. (3) You
may always substitute a resistor of
closer tolerance (such as 5%) for one
of wider tolerance (20%), although this
is rather uneconomical. Never substi-
tute a wider tolerance, however. -§-

Electronics Illustrated



ANTED . . . Although a great va-
riety of Citizens Band equipment

can be found on the market, we CBers

often have a need for some particular
apparatus or design that simply cannot
be purchased.

Take the owner of a brand-new mo-
bile rig. He has a lot to be proud of . . .
« shinv whip at the rear of his car and
an impressive transceiver under his
dash to draw the admiration of friends
and neighbors. But after so long, the rig
becomes important for what it does
rather than for its appearance. At this
point, the underdash mounting begins
to irritate.

The favored mounting pomt is in the
center of the dash, which is fine when
you have just a driver and one passen-
ger. But when you pack in three people
the guy in the center just may complain
while his legs get barked and his knee-
caps start forced migrations.

There’s another reason to question
that center-dash location when the
driver has to stretch to reach the trans-
mit-receive switch and other controls.
It makes for dangerous driving.

Some manufacturers have taken a
step in the right direction with a push-
to-talk microphone button and related
circuitry. But we’d like to see them go
one step further by removing the trans-
ceiver from the passenger compartment
entirely (see sketch at bottom).

I

WHIP HANDSET WITH
PUSH-TO-TALK

TRANSCEIVER

CB CORNER

Citizens Band News and Comments

by Len Buckwalter, IW5733

Take a look at a police radio installa-
tion and you’ll find a mike or handset
and tiny control box within easy reach
of the driver. The transceiver is stowed
in the trunk. This makes sense and
leaves the under-dash free for (in pri-
vate cars) an increasing number of
other accessories.

The technical considerations for re-
moting a CB transceiver are not com-
plicated. We could put the important
controls (on-off squelch, channel selec-
tor, volume) in a small box mounted on
or close to the steering wheel column. A
cradle would hold the handset (or mike
if you want to use the loudspeaker).
We’d mount the transceiver in the for-
ward section of the trunk, close to the
whip antenna. This would reduce noise
pickup from the ignition system.

S, W

Pro Features . . . Don’t misunderstand
me. Over the past three years we've
seen some marvelous advances—im-
proved receivers, multichannel per-
formance, etc.—that have lifted the
transceiver out of the wireless mike
class and almost put it into the same
league with commercial communica-
tions gear. My point is: why stop at
almost? As CB becomes increasingly
important to the general public, the
need for professional features emerges.

[Continued on page 112]
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Win ‘100 in El's ELECTRICITY Contest!

HAVE YOU entered EI's Electricity
Contest? If not, sit down today and
write us your answer to the question,
“What is electricity?” If you have en-
tered, try again! It’s fun, it’s easy . . .
and the best answers win their authors
$100. One winning answer is published
in each issue.

Remember, you can use any source
material desired, but your answer must
be in your own words. Just follow the
rules at right.

Entries for cash prize No. 4 must be
received by November 1, 1961.

Below is our latest winning entry.

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

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

Mail entries to: EI Electricity Con-
test, 67 W. 44th St., New York 36. N. Y.

WHAT IS ELECTRICITY?

“The nature of electricity is determined by the
particles of the atom which carry a negative charge
and are called electrons. These electrons orbit about
a positive nucleus, composed mainly of protons
( positive particles), in shells or energy levels. Each
energy level can hold only a certain number of elec-
trons. In the atoms of electrical conductors the outer-
most electrons, being farthest from the nucleus,
jump easily from atom to atom. During their inter-
atom trips they are called free electrons, and they
move in a haphazard manner. When we make them
move in an orderly manner we have a flow of electric
current. To do so, we establish an excess of electrons
at one end of a conductor and a deficiency of elec-
trons at the other. The electron-deficient atoms at
the positive end attract some of the free electrons in
the conductor. Electrons flow in turn from the store
of excess electrons at the negative end to replace
those attracted by the electron-deficient atoms. This
series of actions is due to the fact that an atom in its
normal state is electrically neutral and it attempts
to maintain this condition.”

a8

Dale P. Kingsbury
Mabel, Minn.






through their solder tabs and the
board and connection is made to the
supporting tab by a solder lug or by
wrapping wire around the mounting
screw. Use a heat sink such as an alli-
gator clip on the lead when soldering
the transistors. Note that transistor Q2
(2N274) has four leads; the center
shield lead is unused and should be cut
short.

After the board wiring is completed,
mount switches SW1 and SW2 and an-
tenna jack J1 on the cabinet. Two 3g”
holes should be drilled to permit adjust-
ment access to C1 and C2.

An L-bracket at each end of the board
is sufficient for mounting. Take care that
the adjustment screws of C1 and C2 do
not touch the cabinet and that there is
room for the battery. The antenna is
made from an 87-10" length of stiff wire.

Adjustment

Before applying power, adjust coils
L1 and L2, aligning the bottom of the
slugs with the lower coil winding. Re-
move the crystals from their sockets
and connect up a 10 ma meter in series
with the battery. Turn on the unit and
if the calibrator is wired correctly the
meter will show only a slight indication

{about 150 microamperes). Install the
100 kc crystal and set SW2 to the 100
ke position; the meter will read about
3.5 ma. Adjust L1 for maximum cur-
rent flow. The tuning is very broad and
if after four turns there is no change in
current, leave the slug where it is.

Next, plug in the 1 mc crystal and
set SW2 to the 1 mc position. Repeat the
above, adjusting 1.2 for maximum cur-
rent. Disconnect the meter and the cali-
brator is ready for use.

For precision use, the two outputs can
be tuned against WWV. Tune in WWV
at a frequency which provides a me-
dium signal level. Turn on the calibra-
tor set to 100 ke and let it warm up for
about a minute. Couple the calibrator’s
signal into the receiver either by radia-
tion or by direct connection. A distinct
beat-note will be heard in the receiver.
Using an insulated alignment tool, ad-
just C1 so the beat-note changes to a
low growl and disappears. This is the
correct setting for C1. Repeat the same
procedure for the 1 mc erystal, adjusting
with C2.

Checking Mobile Equipment

A mobile receiver or converter can
easily be [Continued on page 101]

Separate crystals and calibration capacitors are used for each of the two fundamental frequencies.
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GROUNDED |

@  TO BRACKET| '1’
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PARTS LIST

Resistors; Va2 watt, 10%
R{-—150,000 ohms
R2,R4&—560 ohms
R3—22,000 ohms

Capacitors

C1,C2—25-280 mmf, trimmer capacitor

C3,C7—100 mmf ceramic disc

C4—300 mmf mica

C5,C6—200 mmf ceramic disc or mica

C8,C9,C10—.01 mf ceramic disc

SI—SPST slide switch

$2—DPDT slide switch

L1—2-18 millihenry slug tuned coil (Milter 6314)

L2—54-245 microhenry slug tuned coil (Miller 6196)

13—RF choke, 2.5 millihenry

1—2N408 transistor
2—2N274 transistor

I—9 V battery (largest that will fit cabinet)

Ji—banana iac‘

Misc.—1 perforated board (Lafayette Radio MS$-305);
| cabinet ”x5"x4”; | banana plug fo fit JI; 2
packages fiea clips (Lafayette Radio MS-263);
2 crystals (xtal) 100 ke, t mc plus sockets (Use
Texas Crystal units as other types may not work
properly.)

November, 1961
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Most parts are mounted on perforated board which
is installed in cabinet using small brackets.
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a
high
school
student’s

Radio
Telescope

Celestial radio signals record
themselves on a simple system
that uses standard receivers.

By H. Mark Wah!

A RADIO telescope is essentially a

receiver. It detects and records the
emissions of objects whose atoms give
off energy in the radio band of the elec-
tromagnetic spectrum.

The heart of a simple radio telescope
I built as a high school student in
Cheyenne, Wyo., is a standard FM re-
ceiver converted to AM (celestial static
is AM) by eliminating its limiter and
discriminator sections. Next, a tuned
RF amplifier was placed ahead of it for
higher sensitivity and gain. Then I con-
nected a communications receiver to the
IF output of the FM radio and tuned it
to the FM set’s intermediate frequency
(10.7 mc) . The SW set thus provided de-
tection and audio output to two re-
corders.

The first recorder employs a pivoted
wooden arm which holds a pen against
moving graph paper (see diagram) and
at its other end is attached to a speaker
voice coil. The coil moves in accordance

Electronics Illustrated



HALF WAVE FOLDED DIOLES
FOR 100 OR 108 MC
wiThH coanc)u n:nccrons

ANY CONVENIENT
NUMBER OF WHOLE
'AVE}ENGT»S

-

o
<3
L™
I EXTRA »;u_r WAVE

OF FEEDER

I SWITCHED IN HERE
(SEE TEXT)

1 WAVELENGTH=
3 METERS
(118 CHES)
AT 100 MC.

Dipoles are whole wavelengths apart. The extra
feeder length is switched in and out on one side.

Feeder switching above cuts main lobe in and out
to make signal stand out from background noise.

with the receiver output and these
movements are recorded as a line on the
graph paper.

The second recorder uses a meter
movement with a broom straw tipped
with a brush hair installed in place of a
pointer. The brush hair moves back and
forth on a piece of smoked celluloid
wrapped around a clock-rotated drum,
leaving an accurate trace.

All my receiving apparatus was
mounted in a school locker (shown on
opposite page). The door of the locker
became the back of the cabinet. From
the bottom, the equipment shown is the
power supply, communications receiver,
FM set, interferometer equipment (see
below) and RF amplifier.

The antenna is all-important in this
system, of course. I used two 108-mc
folded-dipole antennas with corner re-
flectors, spaced about 100 feet apart for
what is known as an interferometer ef-
fect. With this arrangement, the an-

November, 1961

Stick holding a pen and attached to volce coil
records celestial noise on moving graph paper.

0P vEw % e Yourcor
OF TELESCOPE

Broom straw controlled by meter movement writes
a 12-hour celesticlnoise record on celluloid,

tennas can be made rapidly to receive
and then not receive the radio source
when a half-wavelength of extra feeder
line is switched in and out of the lead-in
of one dipole.

This is the way it works: the two di-
poles are placed parallel and horizontal
any convenient number of whole wave-
lengths apart to put their energy outputs
in phase at the receiver. The feedlines
must be of the same length.

With the two dipoles in phase, their
pickup pattern has a strong lobe straight
up. When an extra half-wavelength of
feedline is switched into either feeder,
the dipoles are thrown out of phase and
the straight-up lobe simply disappears,
leaving only the surrounding back-
ground noise. When this background
noise level is subtracted by the receiver
from the straight-up lobe, what you
have left is a clear signal from a sky
source. The system is relatively simple,
but it works! Q
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Notes for the short-wave listener and DXer

HE LIARS . .. Regular short-wave

broadcasts began in the 1930’s but
short-wave listening did not come of age
as a hobby until the Fifties. Prior to this,
most writings on the subject consisted of
a sales talk that can be summed up in
one line, “listen to short wave and know
the world.” Just like that.

A lot of people who, one would sup-
pose, wanted to know the world fell for
the line. Not a few soon discovered that
successful listening involves more than

just owning a set, so they simply quit.’

Those who became serious listeners—
who were interested in more than QSL
cards and understood something of the
potentials of short wave—exerted little
influence on the field, unfortunately.
Not many people in North America have
ever viewed short-wave broadcasts as
a medium for the exchange of ideas, of
international understanding, of educa-
tion and all the other worthy goals. Con-
sequently, relatively few (when you
consider total population) ever have
bothered to listen.

As a matter of fact, when you ex-
amine the short-wave picture in detail,
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By C.M. Stanbury II

you find few broadcasters anywhere
who have even tried for those high goals
we mentioned. Such stations as Radio
Moscow and, two decades ago, Hitler's
radio outlets, have shown how far away
from the truth you, can get.

A good many SW services are judged
merely by their QSL service, with qual-
ity and quantity of information being
viewed as secondary -considerations.
And some who do seek information in
SW broadcasts tend to swallow it whole,
even when it’s from Moscow or Peiping.

However, most of us are getting craft-
ier about interpreting what we hear or
don’t hear on the air. We know few
things are quite as they seem, or are
described, and that rare is the station
that sticks strictly to the truth, East or
West. Had Raphael Trujillo’s assassina-
tion occurred ten years ago it is doubt-
ful that many listeners who tuned in
Radio Caribe (see QSL card at bottom)
on the afternoon of last May 31 would
have made much of the fact that noth-
ing but music and commercials were
being transmitted and all news pro-
grams had been [Continued on page 99]




HE INTELLIGENT MAN’S GUIDE
TO SCIENCE. Two Volumes: The
Physical Sciences and The Biological
Sciences. By Isaac Asimov. Basic Books,
New York. App. 850 pages each. $15 a
set
Here are two valuable volumes for
anyone interested in the world and the
universe around him. Isaac Asimov, an
excellent, fluent writer with several fine
science books to his credit, has now
made it possible for anyone with the
necessary curiosity to learn easily and
enjoyably most of the facts now known
about man and his universe. Separating
the physical and biological sciences into
two volumes, he spreads out a vast
panoply of knowledge for easy inspec-
tion. The illustration below, from the
book, shows the smashing of a silver
atom by a cosmic ray. The lines are

tracks left by the resulting 95 nuclear
fragments.

Despite the ambitiousness of Mr. Asi-
mov’s project, there is nothing that
should be forbidding to the average in-
telligent reader. The writing itself is
crystal-clear and the contents are beau-
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tifully organized for the reader with no
vast scientific background.

Mr. Asimov begins at the beginning—
with the molecule and the atom. And in
both volumes he builds his subjects so
well that they seem to fall effortlessly
into place in your mind, as if they had
sneaked in when you weren’t looking.
What does he cover? Everything from
nuclear physics to psychoanalysis;
everything from the birth of the solar
system to the future of man and his
earth in it. If you're interested in filling
in the gaps in your knowledge of sci-
ence, forget the encyclopedia and con-
centrate on these two volumes. They are
far and away the best books of their
kind, and they are unlikely to be chal-
lenged for a long time to come.

ASICS OF ANALOG COM-
PUTERS. By Thomas D. Truitt and
A.E. Rogers. John F. Rider, New York.
400 pages. $12.50
For those who feel that computers are
trying to be too human these days, ana-
log computers are more fascinating
their digital relatives. The analog com-
puter does more than count, it learns by
example and parallel, and can make un-
canny predictions based on what it
knows. The authors of this book know
their subject well and present it clearly.
And the book itself is as packed with
facts as any computer. But the illustra-
tions are another matter. There are just
too many of them at times. They get in
the way. There is plenty of useful, im-
portant information here, but a picture
is not always worth a thousand words.

ABC’S OF RADAR. By Alan An-
drews. Howard W. Sams & The
Bobbs-Merrill Co., New York & Indi-

anapolis. 112 pages. $1.95
Now that radar has gone civilian in so
[Continued on page 103]
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El's Contributing Editor on Amateur Radio goes

on a memorable flight into the blue with KEDWC.

By Robert Hertzberg, W2DJJ

HE altimeter in the cockvit of the
C-97 Stratotanker read 15,000 feet
as the giant plane droned eastward over
Pennsylvania. Back in the passenger
compartment, an Air Force officer wear-
ing the three stars of a lieutenant gen-
eral sat at a small console containing a
single sideband transceiver. He ad-
justed the equipment for the 15-meter
ham band, pressed the button on a hand
microohone and svoke into it.
“CQ 15, CQ 15. this is K Zero DWC
mobile, K Zero DWC mobile.”
The transmission lasted hardly five
seconds. As he released the button a
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babel of voices boomed out of the
speaker.

“One at a time, boys,” said the officer.
“Kurt, did I detect your fine Irish accent
in there?”

“Hello, Butch, glad to hear you on
again,” came the reply, with a marked
Swedish inflection. “Yes, this is
W2ZXM maritime mobile. Heard you
were sick, Butch. How are you feeling?”

“Okay now, Kurt. Where are you?”

“We're in the Pacific about 600 miles
northwest of San Francisco.”

The sea-going W2ZXM was Capt.
Henrik Carlsen, skipper of a freighter

Electronics Illustrated
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Gen. Griswold, the hlgh-flying ham, operates his
transceiver on C-97 on Omaha-Washington hop.

November, 1961

named Flying Enterprise II. A few years
ago he achieved fame when he stayed
on his sinking Flying Enterprise I until
the last moment.

Other strong signals rattled the
speaker.

“K Zero DWC mobile, this is DL4ANC.
Butch, I thought you’d like to know that
you're coming in fine in Germany.”

As the general scribbled call letters in
his log, two other stations popped in.

“K Zero DWC, this is KZ5AA.
There’s nothing wrong with your signals
in the Canal Zone, either.”

“Hey, Butch, add me to the list. This
is KLTDKU, Kodiak, Alaska.”

And so it went. The officer sat there
in his airplane three miles in the sky and
talked to friends all around the world.

This high-flying ham, universally
known as Butch to fellow amateurs, is
Lt. Gen. Francis H. Griswold, 57-year-
old Vice-Commander in Chief of the
Strategic Air Command. I was inter-
viewing him one day recently at SAC
headquarters at Offutt Air Force Base,
near Omaha, when he was summoned to
a conference with the Chief of Staff in
Washington. Since I was there on a two-
fold mission—to discuss his ham radio
activities, as well as SAC’s communi-
cation facilities—he offered me an air-
borne demonstration of his equipment.
My official travel authorization was not
long in coming, needless to say.

The fun started hours before take-off
when Butch took me to the hangar to
show me through the C-97 he would use.
The C-97 is a transport version of the
KC-97 flying tanker. (A typical tanker
version of the plane is shown in our lead
illustration.) Gen. Griswold’s plane is
much like a lot of other C-97’s, except
he has installed a compact ham station,
which operates independently of the
Air Force communications equipment
used by the flight crew.

The day was bitterly cold, so the doors
of the hangar were shut tight. Butch
flipped on the transceiver just to see if
it was hooked up and we nearly flipped
ourselves when W2KR roared in with,
“Butch, is that you?”

He’d made a Nebraska-to-New York
contact from inside a shielded building,
and with just an unmodulated signal.
As I already knew, and was soon to
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Coveted four-color QSL card from “Butich” shows plane flying over mountains
and inside shot on back. The author received this card aiter 1958 contact.

have proved to me again, Butch is a
popular guy on the amateur bands.
Dozens of hams seemingly lie in wait
for him and when they hear any signal
near his known haunts they automati-
cally assume (or hope) it's KGDWC.

The four quick contacts on 15 meters
which I described earlier (and are in-
dicated on our map at the head of this
article) were the most spectacular com-
munications on our flight, but activity
on 20 meters was more continuous.
From take-off at 10:24 until landing
four hours later, with a short break
for a sandwich lunch, we took turns

E@DWC works a station from shack on the ground
at Oftutt AFB, Neb. He uses Collins equipment.
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working the scores of hams who were
anxious to obtain K@DWC’s prized
four-color QSL card.

We talked to locals in Nebraska,
Iowa, Illinois, Indiana, Ohio and Penn-
sylvania as the plane passed almost
over their antennas, and to others in
California, New York, Canada, Florida,
Alabama and Massachusetts. Via phone
patches by cooperating ground sta-
tions, Butch spoke to a friend in Cedar
Rapids, Iowa, and to his daughter in
Washington. Through W2KR, who
seems to be on the air all the time, I got

[Continued on page 100]

El's Bob Hertzberg (lower right) takes a tum
at the mike while on flight with Gen. Griswold.

Electronics Illustrated
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Phasing
Stereo Headphones

UDGING by the number of hi-fi ear-
phones appearing on the market, pri-
vate listening to stereo must be gaining
in popularity. Here’s a quick and simple
way to test these phones for optimum
phase relationship.
Turn up the volume just enough so
you can hear the mu-
= sie clearly with the
phones about 12”
[ away from your ears.
L e t Hold the phones as
o shown above and in
oo Position A with
about 2%” or 3” be-
tween the phones.
Now, while main-
taining about the
same spacing be-
tween the phones,
reposition the ear-
pieces as shown in B.
If the volume in-
creases at B and
fades at A, then the
phones are out-of-
phase. The out-of-phase phones fade at
A because the sound waves cancel
When both phones are in-phase, there
will be little or no change in volume.
If the headphones are out-of-phase,
reverse the connections to one of the

earpieces. &

A)
|
4]

POSITION 8
{BY-PASS)

—Art Trauffer
November, 1961

NATIONWIDE STANDARD OF EXCELLENCE
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RADI() Shack Corporation of Boston, Massachusetts, took
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point of all news-—it is the very center of safety control. Con-
sequently, its equipment is the best and most reliable, its
personnel highly trained and skilled in radio, electronic and
communication techniques.

{adio Shack Corporation is located in the city called the
educational, cultural and scientific “"hub” of America. Over
the years we have Lecome the communications, music and
electronic center for that rapidly expanding group of people-
amateurs, professionals or just plain fans—who enjoy the
fascination of things electronic.

AST year, Radio Shack filled over 1,000.000 orders from
more than halfa million people to become America’s fastest
growing electronics company. This year we have published
Ihe hest and most complete catalog in our 38-year history.
And we want to send you a FREE personal copy. Read about
this catalog below and then mail the card at teft of coupon on
this page.

RADIO SHACK’'S BIGGEST, NEWEST

Electronic Catalog F R E E

336 pages—Over 100,000 items

IN this new book ycu’ll find the widest line of electronic

parts and equipment in the world—Stereo, Hi-Fi, Ham
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Records. Component Parts and Accessories . . . plus 30 pages
of New Kits! Every item is easy to own with new No Money
Down credit terms. Every item is guaranteed to satisfy or
your money back.

When you send for this catalog, you also get a Free sub-
scription to all other Radio Shack books for one full year. So
mail the card or coupon now. You’ll get your first free catalog
in a few days.

IL CARD OR COUPON TODAY

RADIO SHACK Corp. Dept. 61L8A
730 Commonwealth Ave., Boston 17, Massachusetts
Please send me Radio Shack’s new 1962 Electronics
Catalog and every new issue for the next 12 months—
all FREE and POSTPAID.
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Unsolder the defective car-
tridge. Be sure to indicate
which is ground lead wire.

REPAIR THAT

MlCROPHONE!

By David Herman

64

SINCE a substantial part of a microphone’s cost is in the case
itself, you can save considerable money by rebuilding mikes
whose cartridge is defective instead of re-buying the entire unit.

The inexpensive ($6.47) and rugged Shure R5 controlled
magnetic cartridge is particularly suited for replacement service
as it has a thick rubber rim which can be trimmed to fit a variety
of microphone cases. Practically immune to heat and humidity,
the R5 has a smooth frequency response, suitable both for re-
cording and public address use. And by removing the cartridge’s
plastic damping cover you can cut its bass response to produce
a communications microphone with a sharp, crisp quality. The
R5 has a minimum mounting diameter of 1%” so make sure
(before purchase) that it will fit the mike case.

The Shure R5 is stocked by most large parts suppliers or it can
be ordered through your local Shure microphone dealer. 4

Electronics Illustrated
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Part of rubber rim is trimmed away with sharp
knife. Make certain RS has snug fit in case.

Solder both leads to new
cartridge making sure that
ground lead is connected to
correct lug. Although car-
tridge is not heat-sensitive,
it's best to use long-mnose
pliers to carry off the heat.

November, 1961

Position cartridge in case and glue shock mounts in
place. New shocks may be made of excess rubber.
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Southern California
could be a true land
of opportunity for you.

By James Joseph

F YOU work in electronics or are

considering employment in the field,
you’ve probably wondered about the op-
portunities waiting for you in one of the
country’s great military—civilian elec-
tronic complexes—such as Southern
California.

We've all read about the wonderful
things that can happen if you throw
away your muffler, stock up on sun-tan
lotion and head for the “land of elec-
tronic opportunity.” Southern Califor-
nia boasts more than 500 electronic
plants employing 130,000 technicians,
engineers and high-level thinkers. Each
year the electronic companies do about

a billion and a half dollars worth of busi-
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ness, some 15% of the nation’s electronic
total.

But should you go west?

EI has conducted a survey in depth in
the Southern California electronics in-
dustry—from Santa Barbara to the
Mexican border—and we’ve arrived at
some important facts for anyone who
considers following the trail of the cov-
ered wagon. Items:

® Electronics is the brightest spot in
the darkening Southern California em-
ployment picture.

@ Military electronics is growing at
a rapid rate in Southern California.

® Service shops and manufacturers
of consumer products are feeling the

Electronics Illustrated
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pinch of too much competition.

Although the Department of Labor
has classed much of Southern California
a labor surplus area (more than 6% un-
employment), electronic employment
jumped 10% in 1960 and an increase of
5% is foreseen for 1961.

Declares one industry expert: “Any
technician or engineer worth his salt can
find his niche in the Southern California
marketplace.”

But the area is a paradox. Its elec-
tronic industry is expanding and diver-
sified—and also narrowly specialized.
Defense work dominates.

Still, in the non-military field, thou-
sands of electronic technicians man TV-

November, 1961
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\MEXICO

movie consoles in the movie capital,
cater to an exploding population that
demands intercoms and hi-fi and auto-
matic garage-door openers, and set up
all kinds of small shops on a shoestring.
Last year, according to the Los Angeles
Chamber of Commerce, 650 new busi-
nesses (a good many of them electronic)
opened their doors every day in their
domain.

Defense electronics must be consid-
ered the backbone of the business in the
land of waving palms and orange groves.
Fully 65% of Southern California elec-
tronics is military-oriented. Currently
more than 16% of the U. S. electronic
budget goes to California firms. Only
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ANTA BARBARA

Electronlc production worker at Hofiman plomt
assembles part of an airborne navigation system.

OMONA

Research in Southern California is indicated by
solid-state amplifier from the Convair factory.

ANOGA PARK

Thompson Ramo Wooldridge plant, in San Fer-
nando Valley, typifies beauty of industrial sites.

0S ANGELES

Technician watches test firing of rocket engine
on TV at a Rocketdyne facility near Los Angeles.
Electronics Illustrated
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'. .. any technician or engineer worth his salt

can find his niche in Southern California . ..”

the New York-Newark complex gets a
bigger hunk.

On the other side of the coin, inde-
pendent TV-radio servicemen find com-
petition fierce and the buck harder and
harder to come by. “1960 was pretty
sour,” says Burbank’s Ralph Johonnot,
a director of the California State Elec-
tronic Association, made up largely of
servicemen.

Johonnot figures Southern Califor-
nia’s 4,600 independent shops netted an
average of only $5,000-$7,500 last year.
His diagnosis: too many shops in the big
metropolitan areas. “Get out of the big
towns and you'll do fine,” he says. “But
in town there’s a shop or a guy working
from his garage on just about every
block.”

By contrast, wages are high and op-
portunity ripe for the job-seeking tech-
nician with know-how and experience.
Top-flight technicians earn $250 and
more a week, although starting pay for
an experienced hand is more apt to be
in the $100-$150 weekly bracket.

Many research firms (California is a
hot-spot for research and development)
insist on from five to seven years ex-
perience in their specialty. Examples:
computer circuitry, semi-conductors,
solenoid check-out, telemetering sys-
tems installation.

Another facet of the picture shows
that hundreds of firms stake promising
technicians to a degree via night school
at such first-class engineering schools as
Cal-Tech, UCLA and the University of
Southern California. If you graduate
with a C average your company pays
the cost.

Take technician John C., who hired
on as a components tester with a major
electronics firm at $125 a week. John
enrolled at a local university, spent
nearly eight years getting a BS in elec-
trical engineering at his employer’s ex-
pense and was boosted promptly to
$800 a month (engineer’s salary) upon
graduation. He now earns more than
$12,000 annually. John’s is an unusual
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case, however. The average engineer
with ten years of experience earns
$11,716.

Southern California newspapers are
fat with ads crying for the electronically
skilled technician. Here’s a sampling:

“Senior Electronic Technicians . . .
R&D test and analysis of high-power
amplifier and instrumentation in audio
and sub-audio range. Degree not nec-
essary. Top rates, full employee bene-
fits.”—Ling Electronics Division, Ana-
heim, Calif.

“Testing, troubleshooting and repair-
ing such electronic products as small
scale digital computers, high speed data
printers. Desired: high school grads
with additional electronic training.”’—
Clary Corp., San Gabriel, Calif.

Such technician jobs have a wide
salary range, partly because of great dif-
ferences in duties performed. Here are
some average hourly wages:

Electronic systems tester—$2.75-
$3.12.

Electro-mechanical engineering asso-
ciate—$3.10-$3.23.

Electronic production technician—
$2.47-$2.72.

Precision equipment assembler—
$2.50.

Let’s look at the case of a technician
in non-military electronics. His name is
Harold W., he’s 31, married and has four
kids. Three years ago Harold and his
family piled in their car, bid good-by to
Minneapolis and headed for Los An-
geles. After a month of job-hunting he
landed a berth as service TV technician
for Packard-Bell Electronics in Los An-
geles.

With only a trade-school background
and almost no previous electronics ex-
perience, Harold now finds himself one
of two bench technicians in the P-B
shop, backstopping the company’s field
TV repairmen. He is happy and solvent.

Fresh-from-college electronic or elec-
trical engineering grads (with degree)
easily latch onto $500 to $550 a month to

[Continued on page 102]
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DOCTOR

IF you take a glance through the
family snapshot album, you’ll prob-
ably come across a picture of someone
—maybe you—sporting a set of old-
fashioned earphones as he digs the latest
(1920) Paul Whiteman offering on the
family crystal set. Thanks to stereo,
though, earphones have been making
their way out of family albums and ham
shacks into the living room.

There are two good reasons for the re-
surgence of earphones in the stereo era.
First, there’s the matter of privacy. With
a headset, you can crank the gain as high
as your cranium can take it, without dis-
turbing wives, children, or neighbors.
Secondly, there’s the undeniable fact
that stereo via earphones sounds great—
sometimes better than it does by way of
speakers in a living room.

For the audio purist, stereo via ear-
phones isn't the real thing. He contends
that phones are meant strictly for listen-
ing to binaural recordings—made with
a pair of mikes spaced as far apart as the
average pair of human ears. And he
feels that today’s stereo recordings, with
microphones as much as twenty feet
apart, don’t yield the proper perspective
via earphones. After all, he asserts,
whose ears are twenty feet apart?

Although this kind of logic is tough
to dispute, the fact remains that ear-
phone-stereo is phenomenal—perspec-
tive error or no. With stereo phones
clamped on your head, you're no longer
in your living room; you’re right in the
studio or hall where a recording was
made. The impact is incredible; every
subtlety that usually gets lost between
the speakers and your ears is there to
hear!

Most of today’s crop of stereo head-
phones (such as the Koss, Lafayette
and Olson, etc.) actually contain a pair
of small loudspeakers, intended for con-
nection to the speaker output terminals
of stereo power amplifiers—usually by
way of a junction-box that contains re-
sistors to prevent headset overload.
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STRAIGHT TO YOUR EARS

For low-cost, quality stereo, you
might refer to an article by Harry Kolbe
in the September, 1960 EI. There you’ll
find an under $5 build-it-yourself gadget
that will match a pair of the new 8-ohm
phones to the outputs of stereo preamps
tuners, or recorders. If you’re on a
budget, this procedure can temporarily
save you the cost of a stereo power am-
plifier and a second speaker system.
And the listening quality of this ar-
rangement is so good that you may put
off buying that
stereo power
amp for quite a
while.

Army surplus
stores frequent-
ly have a stock
of old “bomber-
pilot” phones.
Some of the lat-
ter, with their
big, padded ear-
pieces, will give you wide-range stereo
with a minimum outlay of cash. But
they’re not all of the same quality, and
there’s usually no way to find out before
you buy them. One remedy for the
strident sound of some of these head-
sets is to unscrew the cap—take out
their cardboard or plastic inserts—and
substitute pieces of speaker grille-
cloth.

Another short-cut is supplied by the
older high-impedance headsets. These
you can connect to the preamp without
a matching box. Companies like S. K.
Brown, Permoflux, and AKG still pro-
duce them.

If you’d like to follow up the question
of stereo vs binaural perspective, there’s
an illuminating article in the Apr. ’61
Journal of the Audio Engineering So-
ciety—"‘Stereo Earphones and Binaural
Loudspeakers.” The author discusses
the theory of perspective, provides sche-
matics of networks that will convert a
stereo recording for binaural listen-

ing. %
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I have bought a Japanese tape re-
corder selling for $29.95 and I think it’s
a lemon. I want to incorporate a minia-
ture level meter, an AC erase circuit,
and tone controls in it. Also, how can I
increase its output?

Charles Hile
Tiffen, Ohio

The Hi-Fi Clinic would like to ask
you a question; why did you buy a
$29.95 tape recorder in the first place?
These little jobs are not lemons—they’re
fine, but only for the purpose their
manufacturer intended them; that is,
voice recording.

Even if the various modifications you
inquire about could be made on your
machine, this would do nothing about
its inherent flutter, wow, noise, distor-
tion and limited frequency response. To
attempt redesign of your recorder to
bring it up to the standards of a $200
machine would probably cost you far
more than $200 worth of time and effort.

Intermittent Hum
I am bothered by a very loud hum that
occurs whenever I move the shielded
cable that connects my tuner and ampli-
fier. I can eliminate the hum by placing
the cable in just the right position, but
if I move it a fraction of an inch, the
hum starts up again. Any ideas?
Alan Vogel
Huntington, N. Y.

There's a break in the shielding of the
cable, probably right at the point where
the shield braid is soldered to the phono
plug. You can tell at which end the
break is by close inspection, but the
odds are if one end has let go, the other
one will follow shortly thereafter.
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Rather than attempt to re-solder the
plug, I would suggest that you cut the
old plugs off, get a new pair of phono
plugs and make up a new cable. You
can prevent repetition of the problem by
wrapping a couple of inches of plastic
tape around the shielded leads at the
point where they enter the plug.

New Stereo Preamp?

I now have a 20-watt integrated
monophonic amplifier and I’d like to go
to stereo. Should [ purchase a stereo
preamp or can I get away with buying
only another amplifier?

Martin Aronstein
Louisville, Kentucky

I would suggest purchasing a stereo
preamp for a number of reasons: first,
you will have the additional facilities
useful with stereo program sources,
such as stereo reverse, balance and the
like. Secondly, the output of some
stereo cartridges is low in relation to
monophonic cartridges and your mono
preamp stage probably lacks sensitivity.

Assuming that you purchase the
stereo preamp, you can adapt your inte-
grated amplifier to function as a basic
amplifier in one of two ways. One
method is to set your tone controls at
their flat position; the loudness control,
if any, off or at minimum; and the vol-
ume control at maximum. Then take one
of the leads from your stereo preamp
and plug it into the auxiliary input. You
will then be able to adjust the tone, vol-
ume, etc., from your stereo preamp.

If your integrated amp has a tape out-
put jack you may be able to use this as
an input to the power amplifier section
of your unit. The advantage in using the
tape output jack is that the preamp stage
and the tone and volume controls are
bypassed. Run a shielded cable from
one output channel of the preamp to the
tape output jack of your amplifier, then
check to see if the tone and volume con-
trols are operating. x:
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ges in FCC requlations really
h the mike? Here's the answer.

By Len Buckwalter, TW5733

THE birth of the Class D Citizens Band in September 1958
stirred up a large amount of enthusiasm . . . and almost as
much confusion. Early regulations spelled out only basic features
of the band, setting off endless speculation on how far one could
go in terms of range and kinds of communication. After a wait-
and-see period that lasted about 18 months, the FCC has made
clear its answers to those questions in a spate of amendments to
Part 19 of the regulations which are found in a group of the
agency’s Transmittal Sheets. If you are keeping your Part 19
regulations up to date—and you should be if you hold a CB
license—it is a good idea to place all the pages in a looseleaf note-
book and then add the Transmittal Sheets as they come out, as
pictured below.

Most of the new amendments are concerned with improper use
of the Citizens Band. Some are strictly technical. All reflect the
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New rule limits transmissions to 5 consecutive
minutes, to be followed by 2 minutes of silence.

enormous growth of CB and the need to
keep the service of value to the greatest
number of users.

To bring the limits of operating range
into sharper focus, the rules have under-
gone some substantial rewording. The
words “groundwave” and “skywave”
are new additions to Part 19. They state
clearly that CB is restricted to transmis-
sion via.groundwave, that part of the
signal which travels horizontally be-
tween two units. The range on ground-
wave is upwards of 20 miles, depending
on the height and efficiency of your an-
tenna.

Skywaves, which are signals reflected
from the ionosphere, can cover hun-
dreds of miles when conditions are right,
but their use is illegal for CBers.

It’s easy to recognize skywaves. First
sign is when you hear stations with call
letters outside your area (revealed by
the first number in the call letters).
These signals can sound like locals but
are audible only a few hours a day. They
also are subject to fading, growing al-
ternately weak and strong over several
seconds. The skywave path is usually a
two-way street and contact is possible,
but by law can be made only in an emer-
gency or distress situation.

A not-so-obvious change has crept
into the section on Permissible Commu-
nications. The original law made little
distinction between what or what kind
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of stations were involved in communi-
cations. Now it’s more precise, saying
that CB is “primarily to communicate
with other units of the same station . . .”
This is obvicusly a crackdown on
neighborly, indiscriminate conversa-
tion. However, if you have a definite
message to send to a station bearing dif-
ferent call letters it’s still perfectly ac-
ceptable.

The commission has taken a firm
stand on CQ, the general call used in
ham radio. Their opinion is now written
into the rules. Although it specifically
forbids calling an unknown or random
station, it does leave the door open for
an important kind of call in CB radio—
one that is not addressed to a known sta-
tion. It might be termed a limited-gen-
eral call. Let’s say that you are on
vacation in an unfamiliar part of the
country, looking for a motel. There is
no reason why you can’t send out a call
to unknown motels in the area for infor-
mation. This can be extended to include
contact with a local CB station for route
instructions or other information. In
each case you don’t know the call of the
stations, but there is a valid message to
send and CB radio is the ideal medium
for it.

New paragraphs have shown up in the
rules to limit the time you have for
transmitting a message. The original
wording left it up to the operator to de-
cide the “minimum practicable trans-
mission time.” To prevent excesses,
there are now limits which affect two
types of transmissions: that of a single
station, or the back-and-forth exchange
between two units. In neither case may
the talking time be more than five con-
secutive min- [Continued on page 100]

The terms “skywave” and “groundwave” have
now entered CB rules. Skywave use is illegal.

{1ONOSPHERE
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Q CUTIES . . . In the International
Q code, QSO means, “I can communi-
cate with . . . direct (or by relay
through . . .).” Pronounced “kewso,”
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this abbreviation normally pertains to
any station-to-station contact on the air.
Not so long ago I was puzzled to hear
the expression, “eyeball kewso,” and it
took me five minutes of eavesdropping
on a QSO to realize that it meant a meet-
ing in person. But now we can report
still further progress, Q-wise—a new Q
card. It’s a QSL card that confirms an
eyeball QSO (see cut).

—_—

Patch Traffic . . . It is common to hear
a sort of a footnote attached to direc-
tional CQ calls that runs, “with phone
patch traffic for . ..”

Since telephone companies every-
where are fussy about their instruments
and discourage subscribers from attach-
ing things to them, some hams are re-
luctant to use patches. Actually, there
is no need to worry on this score. The
patch units now on the market can be
connected in about three minutes and do
not disturb the normal operation of the
phone.
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Unofficially, the telephone companies
welcome patches for a darned obvious
reason: they produce a great deal of
extra business in the form of toll calls.

Just as obviously, the phone people
must remain officially opposed to
patches. To give an okay would be a
sure invitation to the destruction of a lot
of equipment.

—_—O—

Flying Hoop . . . An odd-loocking mo-
bile antenna that resembles a basketball
goal (see photo) is seen on the streets
and highways with increasing fre-
quency. The rig is for 2- and 6-meter

mobile operation. It's called the halo
and is more effective than a straight
whip. Our photo shows a halo sported

by KEEGR. [Continued on page 103]
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BASEMENT

Eerie whistles and hisses are companions
to CW stations working on the VLF band.

By Tom Kneitel, 2W1965

ERIE . .. weird . . . a jungle . . . wild . . . those
are some of the words used to describe the
goings-on in radio’s fantastic basement—the seg-
ment of the electromagnetic spectrum known as
Very Low Frequency (VLF). The basement begins
at 30 kc and goes down.

The inhabitants of these frequencies are indeed
strange. Among them, for instance, is a 2,000,000
watt station of the U.S. Navy which is 40 times
more powerful than the biggest commercial station
in the country. But even the Navy’s behemoth is
flea-powered compared to the strangest broadcaster
of them all, Mother Nature, who runs about one
thousand million watts down in the VLF reaches.
The old girl puts out some interesting programs, too.
You don’t get Jack Benny or Elvis Presley, but you
do hear some weird whistlers, the dawn chorus, the
hiss, echoes, risers, clicks and (in the words of the
Naval Research Laboratory) “other unusual emis-
sions.” You also can hear “joint-venture” trans-
missions, those initiated by man and taken over
by nature.

To get down to specifics, several stations operate
regularly from 30 kc down to about 14.5 ke, and
experimental transmissions have gone below that.
Obviously, some type of narrow-band, continuous-
wave (CW) transmission is required. The 3,000-
cycle bandwidth for voice transmissions would leave
room for only about five stations between 15 and
30 ke.

However, it is the strange noises which really
set the VLF band apart and make it interesting to
monitor. These random signals have come under
close observation recently and it has been found
that they are caused by natural phenomena, some
known and some only guessed at.

The most frequently heard signals are eerie de-
scending shrieks called whistlers. They're caused

of radio
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A forest of towers occupying a whole
peninsula marks Navy's new two-mega-
watt station, NAA, at Culler, Me. Sta-
tion’s huge VLF antenna is supported on
21 towers up to 900 feet tall. Seventeen
appear in this picture. Ships as far away
as the Mediterranean receive NAA.

The route of the whistlers is shown by
looping stick held at left by Harold
Dinger of Naval Research Laboratory.
Whistlers are generated by lightning (see
diagram below) and bound from one
hemisphere to the other. Behind Dinger
is Navy’s whistler monitor equipment.

Electronics Illustrated




Navy's NLK (Big Jim) is famous VLF station at
Jim Creek. Wash.; this is transmitter building.

by the sudden release of about one thou-
sand million watts of peak power into
the radio spectrum by a lightning dis-
charge.

To show how whistlers are born we’ll
start with a burst of lightning. As it
flashes it radiates energy in all direc-
tions, its groundwave signal causing
static on ordinary radios. Some of the
lightning’s energy bounces off the iono-
sphere and comes to earth as skywave
static. But, most importantly for VLF,
some energy penetrates the ionosphere
and, being electromagnetic in character,
starts traveling upward parallel to the
earth’s magnetic field (remember the
dotted field lines in your physics text-
book?) . Following these lines, the light-
ning’s signal goes tens of thousands of
miles into space and comes to earth at
the corresponding latitude in the oppo-
site hemisphere, then bounces back to
the point of origin. The trip is made at a
speed of 186,000 miles a second.

But what goes out as static comes back
as something else—a whistling tone of
descending pitch. This is because the
original static covered all radio fre-
quencies but during the long trip the
high frequencies travel faster than the
low ones and return first, followed im-
mediately by the others, causing a de-
scending pitch. Sometimes whistlers
bounce back and forth several times
along the arc, creating echoes.

As many as 150 whistlers a month
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Control room with quartz-crystal clock (left) at
NBA, Navy time station in the Camal Zone.

have been recorded, with peak activity
in March and October between 11 P.M.
and 7 AM. EST. Whistlers are studied
at several sites, among them Stanford
University, the National Bureau of
Standards Laboratory at Boulder, Colo.,
and the Naval Research Laboratory in
Washington.

Although a good audio amplifier
hooked to a large loop antenna can en-
able even a home experimenter to hear
whistlers, the Naval Research Lab em-
ploys a long omnidirectional antenna fed
into a rig with an amplification factor of
1,000,000. The equipment tunes down to
8 ke (800 cycles), lowest radio fre-
quency yet achieved.

Much remains to be learned about
whistlers. Not long ago Professor M. G.
Morgan of Dartmouth set sail for Decep-
tion Island in Antarctica in a project in
which scientists hope to transmit arti-
ficial whistlers. [Continued on page 114]

DX GUIDE TO VLF

Call Ke Location
NAA 14.8 Cutler, Me.
NLK 15.3 Jim Creek, Wash.
NSS 15.5 Washington, D.C.
GBR 16 Rugby, England
NPM 16.6 Honolulu
NBA 18 Summit, C.Z.
NPG 18 San Francisco
GBZ 19.6 Criggon, Wales
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For the man who has everything . ..

and needs help to get rid of it . ..

The Panic Button

By Fred Mcynard. Motorola, Inc.

SAY YOU'RE the hard-pressed Madi-
son Avenue type. You worry about
everything . . . about the winter house,
the summer house, the three cars, the
two boats, the wife, the kids, the girl
friends. Sweat pops out on your brow,
your grey flannels get greyer. What do
you do next?

Relax . . . and just press your handy
Panic Button. Help is on the way. In
fact, everybody in the office will be on
the way to your sweatbox to find out
what the heck the racket is. So you pass
on all your problems to them and stop
worrying.

The original version of the Panic But-
ton was an electronic siren hardly as big
as a giant-size Miltown box. With an in-
genious transistor circuit, a homemade
coil and a handful of standard parts, it
produces the piercing wail of a true
siren. As a novelty, it attracts attention
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everywhere—if that’s your life’s aim.

However, the Panic Button also has
a serious side. The fact that its circuit
does produce a true siren wail makes it
applicable for police, Civil Defense and
other emergency duties. On a police car
it can be combined with a small PA sys-
tem to form a dual-purpose unit. Its
output is sufficient to drive an efficient
PA horn large enough to alert a whole
area. And the Panic Button’s cost is a
fraction of the selling price of an air
siren.

Construction

You may build the button in any box
large enough to contain the parts. You
can see some of the versions in the lead
photos. The author’s model is built in a
34" x 2" x 154” Minibox.

Inductor L1 can be wound in a few
minutes. The core is a ¥” diameter 2”

Electronics Illustrated
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long iron stove bolt with two nuts.
Screw one nut about 1" from the head
end. Next, cover the bolt with a layer or
two of plastic electrical tape to protect
the wire from the sharp threads. The
coil should be scramble-wound between
the nut and the head of the bolt keeping
an even distribution of wire over the
winding area. The turns should be kept
fairly tight since loose turns may result
in “ragged” sound.

Start at the nut end of the bolt and
wind 150 turns of No. 28 or 30 cotton
or nyclad insulated wire. Bring out a
2” loop in the wire (for the center tap)
and then continue to wind 150 more
turns in the same direction. Wrap the
coil with a layer of tape and mount it on
a bracket or directly to the cabinet with
the spare nut. The 2” loop tap goes to
the negative battery terminal.

Circuit Operation

The oscillator comprises C1, Q1, L1,
R1, and R2 in a conventional Hartley
oscillator with inductive collector to
base feedback. The Hartley oscillator
alone, however, would produce a sine
wave and would sound more like a
whistle than a siren. The siren effect is
achieved by choosing the proper values
of C1, Rl, and R2 which establish a
quench frequency determined by their
time constant. The quenching frequency
is highly sensitive to the voltage at the
junction of R1 and C2, rising to a high
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frequency as the voltage increases.
The charging voltage at the junction
of R1 and C2 is dependent on the time
constant of R3/C2. In other words, R3
controls the rate at which the frequency
of the tone rises. When SW1 is closed,
the voltage across C2 starts to rise and
continues to do so, as long as SW1 re-
mains closed, causing the sound to rise
in frequency. Eventually equilibrium
is reached and the pitch remains con-
stant. When SW1 is released, C2 dis-
charges through R1 and R2, the voltage
at the junction of R1 and C2 falls, and

For ear-splitting volume an inexpensive PA trum-
pet such as the Clson Model $-350 may be used.




the frequency of the sound lowers
gradually. The rate of rise and decay can
be varied by changing the value of R3
or C2. The pitch of the tone can be
changed by using a different value for
C1. Both the speed at which the sound
rises in frequency and the upper limit
of its frequency are dependent on the
battery voltage. You can experiment
with different part values to achieve the
most desirable effect with the battery
selected.

Almost any audio transistor will pro-
duce oscillation in this quenching cir-
cuit. However, the dynamic range of the
siren tone will be greater if a high-gain
transistor such as a 2N1193 is used. An
even greater dynamic range can be pro-
duced by using two low-gain transistors,
such as 2N1191s, in place of Ql, in
the Darlington amplifier configuration
shown in the schematic. However, this
may require further changes in the
values of R1, R2, and C1.

The oscillator output is emitter-fol-
lower coupled to the base of Q2. For best
results, the impedance of the speaker
voice coil should be in the range of 45
to 100 ohms. Ten-ohm speakers work
well but deliver less audio power, some-
what thinner quality sound, and cause
a much higher current drain on battery
Bl. Bl can be from 3-9 volts; greater
volume and a higher pitch is attained
with a higher voltage.

If a three-transistor circuit is built
and a 10-ohm voice coil speaker is used,
it will be necessary to power the Button
with at least size D flashlight cells. If
only penlight cells can fit in the housing,
it is necessary to use Alkaline Energizer
cells, such as Eveready E91, to supply
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Inside view of ome of the more compact ver-
sions of the Panic Button. Components are
mounted on a perforated board with a cutout
for the loudspeaker, Arrangement not critical.

PARTS LIST

Resistors: 1/, watt, 10%

R1—62,000 ohms

R2—220,000 ohms

R3—47,000 ohms (see text)

R4—330 ohms

Capacitors

Cl—.05 mf, 100 voit or higher paper or ceramic

C2—100 mf, 15 volt electrolytic

PBI—SPST push button switch

SWI-—SPST slide switch
1—2N1193 $ransistor (Motorola)
2—2N68%, 2N554 or 2N176 power transistor
{Motorola)

Q@3A Q3B—2NII91 transistors

Li—Special coil (sae text)

Spkr—100-ohm miniature speaker (Quam 22A06Z100)
Available from Allied Radio and other distribufors

Bl—3 volt fo 8 volt (ses text)

For greater dynamic range transistors Q3IA.B
may be used instead of Ql. The two-transistor
d.-c. circuit is inserted at the numbered points.

Electronics Illustrated



the necessary current. Since the standby
current (SW1 closed, PB1 open) of the
3-transistor, 10-chm voice coil speaker
circuit is over 300 ma, SW2 should be
turned off when the siren is not in use.

An ideal housing for a king size
Panic Button is a $5.95 intercom sub-
station sold by McGee Radio Co., 1901-
07 McGee St., Kansas City 8, Mo. The
catalog number is M-45. The sub-station
contains a 4” speaker and an output

Q3A & Q38

transformer with a 45-ochm primary. In
addition, it includes a small chassis and
a spring-loaded DPST switch that can
be used for PB1.

When Q2 is connected to the primary
of the transformer, its load is 45 ohms
instead of 10 ohms; a much better match.
Also, the battery drain will be lower.
The chassis as supplied will easily ac-
commodate all the Panic Button’s com-
ponents. &

SOCKET
(BOTTOM VIEW)

Power transistor Q2 in pictorial above is shown
mounted In a Motorola power transistor socket.
Home wound coil L1 is installed on small bracket.
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TCS receiver is shown installed on side
of Lafayette transceiver. Tome call gener-
ator is bolted beneath quthor’s home-built
mobile rig mounted under car’s dashboard.

By Morris Goodman, 2W1855

MOST CITIZENS Band squelch circuits don’t really do what you would like
them to. Sure, you can adjust the squelch to kill background hash, but
your rig still faithfully delivers every call coming through on your channel.
And nothing can be more annoying than to have to listen to the chatter clutter-
ing up the channels when all you want is one short message from your man
in the field.

EI's Tone Call Squelch adaptor solves the above problem simply and in-
expensively. With our TCS there’s absolute silence when your CB unit is
switched to standby: another station switches on your set only when its oper-
ator wants to call you specifically. And you don’t have to mutilate your equip-
ment since the TCS’s two units are built on separate chassis and mounted
externally.

With the TCS system the base-station receiver is left in the receive position
with the noise limiter and squelch controls set normally with one exception.
One speaker lead is opened and its circuit is completed through a relay in the
TCS unit. When the remote station wants to call you he presses (for about five
seconds) a button on his TCS call unit. This transmits a tone at a specific
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FIG. 1 =1
Schematic of TSC re-
ceiver is shown at right. cB
In pictorial of unit be- —TnanscElvER]
low. VI's socket pins 2,
5. and 7 are soldered
to socket’'s center post.
but not grounded. RY1
is insulated from the .y salin 25
chassis with fiber wash- )ggx i
ers. Detailed view of
PB1 and PB2 is drawn
to show electrical ac- RECEIVER PARTS LIST
tion rather than the Resistors: |2 watt, 10% unless otherwise specified
mechanical relation of RI—47 ohms, 20% (see CB output stage schematic)
the contacts. PL1 and R2—470,000 ohms
. R3—! megohm

501 are numbered in R4—100,000 ohm potentiometer, linear taper (firing time adjustment)
the schematics and pic- R5—39,000 ohms
torials as per the man- Ré—18,000 ohms

—33,000 ohms or value needed for 135 v. at SOI, pin |

Cl—.01 mf, 406 volts capacitor {(see CB output stage schematic)

C2—2 mf, 200 volt paper or oil capacitor

PB1—SPDT push button (connected as normally-closed SPST)

PB2—SPDT push button (connected as normally-open SPST)

RYi—Resonant reed relay. Any frequency in the 200 to 425 cycle range. Available
from Gyro Electronics Co., 36 Walker St., New York 13, N. Y. for $8.95 postpaid.
Gyro will supply a TCS kit for $24.95 postpaid less battery and mic. plugs

RY2—SPST or SPDT relay, 8,000 to 10,000 ohm coil

V15496 or 2D21 thyratron tube

SO, PLI-—5-pin miniature plug and socket

Misc.—1—_pin miniature socket, 2’x4"x8” aluminum chassis. rubber grommaets, screws,

wire

ufacturer's mnumbers
stamped on the units.

®SEE CAPTION

DETAIL VIEW
QOF P8I AND PB2



frequency which closes your TCS
speaker circuit relay. Once the speaker
is activated it is not necessary to trans-
mit the tone again during subsequent
transmissions because the circuit is self-
locking.

Then you operate your station nor-
mally, with the noise limiter and the
squelch circuits working as before. After
you have cleared your message, you
simply press reset button PB1 and the
TCS is on standby again. To call from
your station, you press bypass button
PB2, which closes speaker relay RY2,
and then proceed as usual.

The heart of the TCS system is a tone-
selective device called a resonant reed
relay. This relay uses a thin steel reed as
an audio-frequency-sensitive armature
which responds to only one frequency:
its resonant frequency. A frequency as
little as ten cycles away from resonance
will not operate the reed.

Receiver operation can be understood
by referring to Fig. 1. When the unit
is set for standby, thyratron tube V1 is
held non-conducting by the negative
voltage (with respect to the cathode) on
grid 1. Relay RY2 in V1’s plate circuit,
therefore, is open and the speaker dis-
connected. When the actuating tone is
transmitted by a calling station it is
picked up by the receiver and is passed
on to RY1 by C1 connected to the plate
of the CB unit’s output tube. The tone
voltage causes the reed of RY1 to vi-
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brate, which connects a positive voltage
to the grid of V1. When the negative
cut-off voltage is overcome, RY2 closes
and completes the speaker circuit. Since
V1 remains conductive even though its
grid goes negative again, RY2 remains
closed. To reset RY2, V1’s plate voltage
is momentarily interrupted by depres-
sing PB1.

When the base station wants to ini-
tiate a call, PB2 is depressed. This
momentarily connects a positive volt-
age to the thyratron grid and turns on
the speaker. Because the reed responds
intermittently to speech frequencies, a
long time [Continued on page 108]

TONE GENERATOR PARTS LIST

Resistors: I, watt, 10%

R8-—10,000 or 20,000 ohm linear calibration type or
miniature potentiometer (tone adjustment)

R9,R10—15,000 ohms

RI11—820,000 ohms

R12—10,600 ohms

RI13—500,000 ohm calibration type or miniature
potentiometer {output leve! adjustment}

Capacitors: 50 volts or above

C3,C4,C5—.01 mf mica* capacitor

Cb—.04 mf paper or disc

C7—.00t mf paper or disc

Q1—2N217 transistor or equivalent

SWI—DPDT slide switch

PL2—Plug to match mike jack on transceiver

JI—Jack to match microphone plug

B1—22.5 volt battery (Burgess U-15 or equiv.) and
holder

3"x5” perforated chassis board

Aluminum box to house subassembly

*May be necessary to change these values to reach

the resonant frequency of RYI. increasing the value

of the capacitors will lower the frequency of the

tone output and vice versa. The values given pro-

duce a frequency of about 375 cycles.

Electronics Illustrated



NO CONNECTION

Tone generator is built on perforated board using
flea clip terminal points; layout is not critical.

Five-prong socket SOl is shown installed on the Wiring added to CB output stage is in red. Resistor
rear apron of a Lalayette Model-15 CB transceiver. R, is selected to provide about 135 volts B+.
B+

6.3v

6Ve
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TV from Tokyo? From Moscow?

A Belgian hauls in 26
stations with 80-ft. antenna.

Electronics Illustrated
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FEW people have ever heard of Rek-
kem, a tiny hamlet in the West
Flanders section of Belgium hard on the
French border, but one Rekkem resi-
dent is making a name for himself as a
TV DXer.

His name is Jacques Herreman and
he is a young dye factory worker, which
is why he took up this exciting new
hobby. Jacques came down with lead
poisoning on his job and had to lay off
18 months. To while away the time, he
bought a 2l-inch TV set and put a
fringe-area antenna on top of the
humble Flemish row house where he
lives. One night a storm damaged the
antenna and, in fixing the trouble,
Jacques accidentally souped up the rig.

Where he and his neighbors had once
been content with TV from nearby Lille
and Brussels, Jacques now began bring-
ing in strange programs with foreign
languages he could not understand. It
was all Greek to him until one night he
picked up the faint image of a young girl
on his screen. When she faded, on came
a stocky, gesturing man whom Jacques
recognized as Nikita Khrushchev. He
was receiving Moscow!

Amazed at this accidental success at
TV DXing, Jacques Herreman realized
his antenna was the secret and put up an
80-foot mast holding eight elements
which, by splitting, can become a 13-
element layout (shown on preceding
page).

Most of the DX images Jacques re-
ceived with his big antenna were only
faint patterns, never good enough to en-
able him to read station identifications.

STOCKHOLM
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MOSCOW

Herreman records TV audio on tape and disc and
photographs the images on screen in background.

His solution was to purchase both disc
and tape recorders to capture the audio
and to set up a 2% x 2% camera to pho-
tograph the images on his screen.
Armed with photographs and record-
ings, Jacques began writing to TV sta-
tions all over Europe to confirm his
reception.

Although troubled by differences in
scan systems and weak signals, Jacques
in two years of night-and-day DXing
was able to receive (and verify) signals
from 26 stations in such countries as
Portugal, Spain, Hungary, Yugoslavia,
Sweden, England, Russia, Rumania and,
most amazing of all, Japan (Tokyo).
And he has other signals to be traced.
A few of his images are shown here. -§

"

TOKYO
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Vertical chassis arrangement makes for open construction and facilitates
wiring procedure. Here, range swilch is about to be installed in final step.

to apply voltage to the ohmmeter section
of your VITVM, there’s going to be a
small puff of smoke and several of the
ohms range precision resistors will bite
the dust. How does the burn-out proof
claim enter in here? Well, if you were to
pull the same stunt with a VOM, you
would not only have the resistors to re-
place, but probably an expensive meter
movement as well. In the VTVM, the
tube driving the meter movement is
biased so that no matter how much volt-
age is applied to it (via the test probes),
the current through the meter can’t rise
above a certain level. As far as the
voltage ranges are concerned, unless the
overload is extreme, the voltage divider
resistors won’t be damaged.

The circuit of the IM-10 is straight-
forward and conventional. DC voltage
to be measured is applied across a series
of voltage-dividing resistors (10 megs
worth, with another 1 megohm in the
probe) . A range switch taps off a portion
of the voltage and applies it to the grid
of one triode of a 12AU7. The two tri-
odes of this tube are arranged in the con-
ventional balanced bridge configuration.
The meter—a 200 microamp job—is
connected between the cathodes of the
two triodes so that a signal applied to the
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grid of one upsets the balance and
causes current to flow through the
meter movement.

The AC rectifier is a 6AL5 in a half-
wave doubler configuration. On the high
AC ranges, a voltage divider (a tapped
sequence of series resistors) holds the
voltage within the input ratings of the
tube. The DC output of this circuit is
proportional to the AC peak-to-peak
input voltage, and is fed to the 12AU7
bridge for the actual measurement.

There are no peak-to-peak scales on
the meter face (a silly omission in our
opinion), but since the circuit does re-
spond to P-P voltage you can multiply
any AC reading by 2.83 to get its peak-
to-peak value.

Several physical innovations in the
Heath unit are worth noting. The first
thing that hits your eye is the meter
movement—it’s a big 6” job. And unlike
the large movements used by some of
Heath’s old-time competitors, this meter
is well damped. The needle won't oscil-
late wildly every time you try to take a
full-scale reading and it won’t beat itself
to death if you have it stored in the back
of your service vehicle.

The recessed thumb knobs for zero
and ohms adjust are an excellent idea,
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Heathkit’'s foldout pictorials of sub-assemblies
such as range switch help avoid wiring errors.

not just from the viewpoint of physical
appearance but because there’s no
chance of upsetting your zero adjust-
ment by inadvertently grabbing the
wrong knob.

Construction is simple and straight-
forward, with few pitfalls, none serious.
Parts and hardware were all present
and easily accounted for. The manual
contains drawings of all parts so that
even those who don’t know a resistor
from an orangoutang would have no
trouble. All parts and mounting holes
matched and the fold-out pictorials and
other illustrations are almost exactly
where needed in the text. (You can’t
take either of these two points for
granted in the kit world.) Total con-
struction time came to about seven
hours.

Subassemblies are used in the IM-10,
and you can get at almost everything
with ease. No jamming of the soldering
iron into remote chassis corners, no
scorching parts already mounted. We
might warn you that the transformer
leads are very brittle—careful. The in-
structions neglect to warn you to dress
transformer leads downward toward the
chassis at terminal strip C (p. 13), and
this caused a small delay when it was
time to install the filter capacitors.

When you get into final assembly and
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wiring (p. 16) it might make the next
steps easier if you temporarily remove
the pilot lamp socket from the front
panel and bracket assembly. Don’t un-
solder anything—just remove the nut
and push the lamp socket out of your
way.

Another instruction (p. 16) says,
“connect the red wire coming from point
E on the 8 wire harness to lug 7 . . . If
you don’t find point E on the Pictorial
6 refer back to Detail 2A.

In the range switch wiring, the in-
structions sometimes order “S-2” (sol-
der two wires here) at switch lugs that
have only a single bare wire threaded
through them. Don’t get confused,
Heath is referring to the one wire—
coming and going.

Calibration as outlined in the instruc-
tion manual is quick and simple. A fresh
1.5-volt battery is used as the calibration
standard for DC, and the AC line serves
for the AC ranges. The process is simple
and a meter calibrated with these two
“standards” would be quite accurate
enough for general work. For greater
accuracy (which the instrument is cer-
tainly capable of), leave the unit on for
48 to 72 hours and then take it down to
an electronics laboratory or meter re-
pair shop, where high-accuracy stand-
ard meters are available. You shouldn’t
be charged more than a few dollars for
calibration and you’ll have a meter
that’s right on the button. ,&

Completed VIVM showing the three clearly

marked calibration controls along the rear edge.
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| HI-FI RECORD GUIDE
by Warren DeMotte

BASIC LIBRARY FOR BEGINNERS II

N this issue we’ll wind up our piece

on buying a basic record library, the

first half of which appeared in the pre-
ceding issue.

The sound of a symphony orchestra
is so rich, so colorful and stimulating
that a basic record library usually is
built around symphonic music. The nine
symphonies of Ludwig van Beethoven
are the heart of the symphonic litera-
ture, and the Fifth, in the key of C

Vie |

TOSCANINI

Beethoven EROIC :

Minor, is the most typical and popular.
This is the symphony whose four-note
opening theme symbolized “Fate knock-
ing at the door” for the composer. As
their rhythmic pattern also spells the
letter “V” in Morse code, the four notes
stood for Victory in World War II, and
were sounded often to inspire the Allies
in their struggle against the Axis.

Fritz Reiner leads the Chicago Sym-
phony Orchestra in a powerful rendition
of this symphony, well recorded, and
Josef Krips conducts the London Sym-
phony Orchestra in not quite so power-
ful a performance, but better recorded.

Offering somewhat more profundity
and no less excitement than the Fifth,
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Beethoven’s Third Symphony, the
Eroica, is perhaps an even wiser choice
for the basig library. The mightiest per-
formance on records is by Toscanini and
the NBC Symphony Orchestra (see
cut), but the recorded sound is not par-
ticularly faithful to the original. Excel-
lent sound and a worthy performance
are available in the recording by the
Cleveland Orchestra under George
Szell.

Of the fifty-odd symphonies familiar
to the experienced concert-goer, prob-
ably none is loved more than Franz
Schubert’s Unfinished Symphony. Its
two great movements are poignantly
beautiful. Again, Toscanini provides a
magnificent reading with less than ad-
mirable recording, while Paul Kletzki
and the Royal Philharmonic Orchestra
perform admirably and are recorded
with distinction.

For formal perfection, no symphony
surpasses Wolfgang Amadeus Mozart’s
40th, in G Minor. It is a miracle of bal-
ance, exaltation and passion. Otto
Klemperer leads the Philharmonia
Orchestra in an inspired performance,
well recorded. Less nobly interpreted,
but not inconsequential, is the version
by Leopold Ludwig and the London
Symphony Orchestra, which has the
added virtue of being paired with an
equally estimable performance of Schu-
bert’s Unfinished.

The C Minor Symphony of Johannes
Brahms, his First, was hailed on its ap-
pearance as the successor of Beetho-
ven’s mighty Nine. Its majestic measures
are given a vital reading by Toscanini,
recorded this time with reasonable fidel-
ity. More vivid sound, though, is ac-
corded the somewhat less compelling
utterances of Leonard Bernstein and
Antal Dorati.

The melancholy melody which opens
the slow movement of Peter Ilich Tchai-
kovsky’s Fifth [Continued on page 116]
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EBECTRONICS

Iilb\& well your alma mater does on the gridiron may
Jepend on the number of electronic gadgets it has.
By Alan D. Haas

NFOOTBALL it's getting so it doesn’t
matter whether you win or lose, or
even how you play the game—just so
long as your electronic gear doesn’t conk
out in the last quarter. For football, like
many other fields, has seen a major in-
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vasion of electronic gadgets and gim-
micks. When your quarterback drops
the ball nowadays you can always blame
it on a short circuit in his helmet re-

ceiver.
Over the past half-dozen years the

Electronics Illustrated



A special electrically-driven,
fast-developing camera shoots
movies at a Rutgers-Columbia U.
game. Footage is processed as
fast as it is shot. and then . . .

. .« . between halves the movie Is
viewed by the players In their
locker room. Coach points out
mistakes and opportunities. A
standard projector is employed.

In a noble Kansas U. experiment a closed-circuit . . . a 2linch receiver being wcrtched. by coach
TV camera in press box fed images of game to . . . on bench. This was first use of CCTV in football.
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Pro player Joe Schmidt lugs mike, amplifier and
a radic-equipped helmet as he goes to the field.

gridiron has seen the water bucket and
the towels joined on the sidelines by
two-way radio, closed-circuit TV, video
tape, Telautograph machines and in-
stant-developing movie cameras. The
coach consults with his electronics engi-
neer before he plans field strategy.

Both the pro teams and college elev-
ens have experimented with electronic
gadgetry. A few devices have been de-
clared illegal but others have sprung up
to take their places.

As far back as 1954 the University of
Kansas installed a closed-circuit TV
camera in the press box and a monitor-
ing receiver on the coach’s bench. With
both ground-level and bird’s-eye views
of the game, the coach figured he could
see exactly what his boys were doing.
As it turned out, the Jayhawks didn’t
have a very good season, TV or not.

Perhaps the most famous user of elec-
tronic gimmicks was coach Paul Brown
of the professional Cleveland Browns.
He set up a four-watt short-wave trans-
mitter on the bench and installed a tiny
receiver in the helmet worn by quarter-
back Otto Graham. With this system
Brown could whisper all kinds of orders
into Graham’s ear. Opponents started
screaming about unfair play and all that
sort of thing and the commissioner even-
tually banned the system.

Two other pro teams, the Lions and
Cardinals, buried huge induction coils
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L. A. Rams use Telautograph to relay diagrams of
plays from spotter in stands to coaching bench.

along the sidelines. Signals pumped into
the underground coils were picked up
by helmet receivers. Trouble was, op-
ponents could listen in.

Not long afterward, the Los Angeles
Rams installed a Telautograph machine,
a device in which a pen writing on a roll
of paper duplicates the actions of an-
other pen some distance away. The
Rams put the writing end of the unit in
the stands and the receiving end on the
coaching bench. A scout, viewing the
game from on high, sent play diagrams
down to the coach.

Last season Columbia University used
an electrically-driven movie camera
which developed the film as it was ex-
posed. The coach sat atop the stands
with the camera to review plays seconds
after they were run off, and then showed
the film to players in the locker room
between halves.

Princeton and other Ivy League col-
leges are known to employ complicated
computers to analyze football plays.

Several colleges have arrangements
whereby video tapes of televised games
are lent to the coach after it’s all over.
A few schools have gone this one better
by getting hold of video tapes showing
future opponents in action.

If the trend continues, football players
may learn to have more fear of saboteurs
with wire-cutters than of opposing

teams. _@_
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- 340 GIANT-SIZED PAGES
1962 Electronics Catalog
from Lafayette Radio ot
Electronics Gorp.

“America’s Hi-Fi &
Electronics Shopping Center”

Yours free for the asking — the biggest, best and
most comprehensive catalog in the 41-year history
of Lafayette Radio. Audiophile, Experimenter, Hobbyist, Technician,
Engineer, Student, Serviceman, Dealer — you'll find what you want
in this latest Lafayette catalog.

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

LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits . . .
dollar for doliar the best value for your money today. You'll also see
hundreds of Lafayette specials .. .available only from Lafayette. And,
as always, SATISFACTION GUARANTEEO OR MONEY REFUNOED.

COMPLETELY WIRED,

FULL SIZE LOWEST PRICES. You'll save money too with Lafayette's low, low

e RS TR prices. The lowest prices are always in the Lafayette catalog.
24-HOUR SERVICE. Quick, courteous service is your guarantee

10.000 at Lafayette. Most orders are fully processed within 24 hours

after receipt in the mail Order Division.

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

OHMS-PER-VOLT
MULTITESTER ‘
TEA0... oo 9.95 B

3. TRANSISTOR up to 24 months to pay.
AL L
; WALKIE ] SUPERHETERODYNE
HE-29A........ each 39.95 COMMUNICATIONS = - .

! 2-for 78.88 SEOEITED
i KT-200, Kit ..64.50
- HE-10, Wired ...79.95

TRANSISTORIZED TR
PORTABLE TAPE i
RECORDER

J  FM STEREO
MULTIPLEX TUNER
LT-700 ...........129.50

A A ¥ E"IT"I"ER | Lafayette Radio, Dept. e1x-1 P.0.Box 190 Jamaica 31, New York §
r A DI O | [ Rush my FREE Lafayette 1962 Catalog 620 |
165-08 LIBERTY AVENUE, JAMAICA 33, N. Y. | [ Please send me # , shipping charges collect. ]
OTHER LOCATIONS I am enclosing $ %
NEW YORK, N. Y. gosToN, mass. B .
100 6th Avenue 110 Federat Street i ame ]
NEWARK, N. J. PARAMUS, N. J.
24 Central Avenue 182 Route 17 . Addre l
BRONX, N. Y. PLAINFIELD, N. J. :
_Fordham Rd W. 2nd Street City Zone State 3
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Although the triple-
sonic B-70 bomber
has never left the
ground, test pilot
Al White (left) and
his two associates
know pretty much
how it will fly be-
cause of work by
computer on which
model sits In this
photograprh. The
computer not only
helped design the
ship, but has test
flown many verslions
of the rakish plane.

THE B-70’s

HE first model of America’s newest

bomber, the triple-sonic B-70 Valky-
rie, has never been built but the futuris-
tic-looking aircraft already has made
countless flights and practiced take-offs
and landings for hours.

These flights were not of the usual
kind, however, and no one could see
them. They were all confined to the elec-
tronic circuits of computers.

The B-70 is the first aircraft not pri-
marily designed by engineers. Instead,
various performance requirements were
fed into electronic brains, which then
figured out the necessary design.

Computers also worked the other
way. They took off, flew and landed a
good many test designs worked out by
engineers (and cracked up not a few
faulty models).

Many computers were used in the
B-70 design job, most of them large and
incredibly expensive. One exception
was a desktop computer employed by
Cleveland Pneumatic on the braking
system. This brain, designed at the Uni-
versity of Michigan and built by Ap-
plied Dynamics, is only about as large as
a refrigerator and a stripped-down ver-
sion costs as little as $2,000. §

This relatively small desktop computer assisted in design of the B-70's complex braking system.

VR i
hdaa 1S b
Py 21270
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Continued from page 54

cut out. But, as it was, we believe many
SWLers sensed that something was
wrong in the Dominican Republic long
before the official announcement came
at 4:45 P.M. EST.

—0—

Cuban Catch . . . In addition to fasci-
nating listening, that Cuban invasion
produced one DX catch that was pretty
wild. At 1932 (7:32 P.M.) EST Radio
Caribe (a mortal enemy of Castro) an-
nounced that Cordona, a rebel leader,
would go on the air at midnight via a
transmitter in the Escambray Moun-
tains and proclaim his own provisional
Cuban government. This report later
was repeated by U.S. news services.

At 2350 (11:50) the station did come
on as Radio Cambre, using 7000 kc,
right at the bottom of the 40-meter ama-
teur band. One of the American DXers
who heard it was Marv Robbins of
Omaha. First part of the transmission
was instructions for troop movements
and the last couple of minutes (which I
heard) consisted of anti-government
messages.

Then a strange thing happened. Cor-
dona turned up the following morning
in New York, making it impossible for
him to have broadcast live from the
Escambrays at midnight. There seem to
be four possibilities: the broadcast was
a recording, someone substituted for
Cordona, the broadcast came from the
Dominican Republic (and Cordona flew
out immediately afterward), or some
Latin American ham is a practical joker.

—O—

Who's on First? . . . Let’s return to the
Dominican Republic’s Radio Caribe.
Officially, Caribe is a private station
with plenty of commercials, although all
press and radio services there are tightly
controlled by the government. In the
past, Caribe seems to have carried out
some strange jobs, in addition to its
usual broadcasting duties.

In the winter of 1959-60 a widely-
heard short-wave station was the clan-
destine Radio Liberacion de Venezuela,
operating around 9505 and 6090 kec. Its
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campaign against the Venezuelan gov-
ernment was climaxed by an attempted
assassination of the President.

After this little cutthroat business
failed the plot was laid to none other
than the Dominican Republic’s El Jefe,
the late Raphael Trujillo. The Republic
eventually was kicked out of the organ-
ization of American States, partly be-
cause of this incident. The question im-
mediately arose as to who had been
running Radio Liberacion de Venezuela
and where its transmitter was located.

Liberacion vanished from the air
early in the summer of 1960 and then on
the same frequencies appeared HIX
Radio Nacional Dominicana. HIX is the
traditional call for government stations
down there. But HIX also lasted only a
few weeks and by mid-summer its fre-
quencies were taken over by Radio
Caribe, the Republic’s “private” station.

All this seems to boil down to the fact
that just one transmitter was involved
in these goings-on. HIX and Caribe ap-
parently were just different names for
the same station, and it also appears cer-
tain that the Venezuelan rebel radio
broadcasts came straight from the same
place.

After becoming Radio Caribe, the
station broadcast in many languages, in-
cluding English programs for U.S. con-
sumption. Most of these broadcasts at-
tacked the U.S. State Department for
trying to cut off windfall sugar profits
for the Dominican Republic after the
Cuban sugar ban.

After the sugar deals were worked
out Caribe stopped most of its foreign
language broadcasts and stuck mostly to
Spanish.

The station continues to grow tech-
nically. It took over Radio Deportive
Handicap with operations on 49 meters
(6210 kc) and the broadcast band
(860 kc), and then its 31-meter trans-
mitter was moved to 9485 ke, just below
the 31-meter band, to avoid interference.
At last report, new Caribe channels had
appeared at 15050 and 3322 k¢, and a
little later the studios were damaged by
fire in a riot.

With such a varied history and the
promise of offbeat doings in the future,
Radio Caribe bears watching. §-
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New Rules For CB

Continued from page 73

utes. This must be followed by a two-
minute silent period to check traffic on
the channel. This procedure allows
others to dispatch messages. If, after
two minutes, the channel is clear, you
may occupy it for an additional five
minutes, if needed.

Now we come to one of the most wel-
come revisions in the old CB rules. It
opens up a hew area of service in the
Class D band by permitting the combi-
nation of CB radio with commercial
telephone-answering services.

According to the old rules in Part 19,
a CB station was permitted to provide
any person with radio service on a vol-
untary, no-charge basis. But any shared
or cooperative use of the band was pro-
hibited. This last point is the important
one. It prevented a telephone-answering
service from notifying you of a phone
call via CB radio.

To make the combination, you must
send a letter to the FCC requesting per-
mission for this proposed use of the
band. It must state that you will have
access to and control over the equip-
ment. This does not mean you person-
ally have to operate it, but that you hold
the license and bear the responsibility
for its proper operation. In brief, you
can place one of your CB units at the
telephone-answering office and instruct
someone to contact you when the need
arises. All this must be on a non-profit
basis, although the cost of the CB fa-
cility may be shared.

Changes in the technical part of the
rules finally settles the controversy over
who may build and tune a CB rig. These
changes are found under Operator Re-
quirements. No longer do you have to
hold a first- or second-class commercial
license to perform some of the superfi-
cial adjustments to your set. Part of the
burden is placed on the manufacturer.
Factory-wired equipment must be de-
signed so that normal transmitter ad-
justments will not result in improper
operation. This would include off-fre-
quency, excessively powerful and false
emissions. For kit-built units, the manu-
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facturer must provide a sealed crystal
oscillator. The rest of the circuit may be
constructed in the usual kit fashion.

The changes in regulations accom-
plish two things. First, they keep the
non-technical person out of the critical
portion of the circuit, the crystal oscilla-
tor. Secondly, they allow the CB li-
censee to tune a transmitter into an
antenna without having to enlist the
services of a licensed specialist.

The fact that the FCC has made some
ten changes in Part 19 indicates the law
is by no means fixed. Its constant state
of flux points up the substantial growth
and problems of CB radio. Watch for fu-
ture amendments. They are bound to
reflect the FCC'’s intent to keep the band
operating in the “public interest, con-
venience and necessity.” -§

High-Flying Ham

Continued from page 58

a message to my wife telling her when
to expect me.

Butch is a native of Erie, Pa. He at-
tended Columbia University and Ohio
State, enlisted in the Air Cotrps in 1928
and earned his wings in 1929. He spent
the next ten years performing normal
squadron duties in Michigan, Illinois,
Virginia and Hawaii. Fliers of that pe-
riod were required to know code pretty
well, so he had no trouble qualifying for
a license when he became interested in
the ham game in 1938. His first call was
W3IXM, issued when he was at Lang-
ley Field, Va. As he transferred from
station to station, he acquired W2NRYV,
W6UFT, KG6AAF, KG6BN and
W40TZ.

When World War II broke out, the
then Major Griswold was one of a group
of experienced professional airmen
whom the Army Air Corps pushed up
the ladder almost overnight. In 1942
he went to England to serve with the
Eighth Air Force, and before the end of
the conflict in Europe he was a briga-
dier general. By 1952, Butch had be-
come a major general, and then in 1957
a lieutenant general. He has been at
SAC since 1954.

Although a high-ranking officer with
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awesome military responsibilities,
K@DWC is without pose or guile. When
he contacts a new station his standard
introduction is, “My name is Butch.” If
someone asks him what he does, he re-
plies, “I'm in the Air Force.” Many a
young airman or soldier, operating at
some MARS (Military Affiliate Radio
System) station, is flabbergasted later
to learn that the friendly Butch he
chatted with for five minutes is a three-
star general.

Butch has been one of the important
proponents of single sideband communi-
cations and is given credit for helping
make SSB popular on the ham bands.
In 1956, while on a routine inspection
trip in the Pacific, the general and sev-
eral cooperating hams demonstrated
the effectiveness “of SSB as airborne
communications equipment by main-
taining virtually continuous contact
with the United States while his plane
was aloft over the Pacific. He used
standard ham equipment, such as he has
today in his base shack at his quarters
at Offutt. During a 15,000-mile flight,
the men made more than 1,000 amateur
contacts with 26 countries, including
Little America, and collected much
valuable technical data. That the Air
Force was impressed by this feat is in-
dicated by the fact that it has gone all-
out for SSB for a variety of air-to-air,
air-to-ground, and ground-to-ground
communications.

Over the years, Butch has used a good
many different planes and pieces of
radio gear. His equipment in the C-97
was a standard transceiver which Col-
lins makes for the Air Force. His an-
tenna was merely a single wire running
from nose to tail, which is not very
classy, but when you get it several miles
high, what a reach it has! In his ground
shack, the general has a Collins 75A-4
receiver and KWS-1 transmitter, the
same equipment he once used in a plane.

As Vice-Commander in Chief of
SAC, General Griswold is on what
amounts to continuous alert.
wouldn’t seem to leave much time for
anything other than eating and sleeping.
But somehow he does find time, not only
for time-consuming amateur activities,
but for hot cars and fancy cameras. $
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Crystal Calibrator

Continued from page 51

checked for calibration without re-
moval from the car. The calibrator with
its antenna is placed several inches from
the mobile antenna; a distinct hush will
be heard in the receiver at the calibra-
tion points. If the mobile receiver is
equipped with a BFO so much the bet-
ter. Up at 6 meters, it may be necessary
to connect the two antennas with a clip
lead.

A mobile VFO’s calibration can be
checked by zero-beating the received
calibrator marker frequency against the
VFO. Tune in a marker (e.g.: 7 mc)
and adjust the transmitter’s oscillator
until zero-beat. The VFO is then set for
7 me. The same procedure is used for
other frequencies.

Using a similar procedure, the cali-
bration of RF signal generators can be
checked. The output from a signal gen-
erator is fed into a receiver with the
output of the calibrator and the genera-
tor is calibrated at zero beat. With a
broadcast band range generator a stand-
ard radio can be used as the receiver.

At very high frequencies where the
calibrator’s output is reduced, run a
wire from the calibrator to an alligator
clip on the insulation of the “hot” an-
tenna wire. In some instances, such as
calibration of an FM tuner, the calibra-
tor will have to be connected directly to
the receiver’s antenna terminals. For
maximum stability, always ground the
case of the calibrator to the equipment
under test. Using the 1 mc output, an
FM tuner dial can be adjusted or
marked “on the button” across the dial.

How It Works

Oscillator transistor Q1 has an anti-
resonant feedback path connected be-
tween collector and base. At 100 ke, the
low-Q coil L1, has low output and re-
quires the use of amplifier Q2. Since the
base-emitter conduction of Q2 has a
diode action, a signal rich in harmonics
is produced. At 1 me, high-Q coil L2
becomes the oscillator tank coil and the
high 1 mc output does not require am-
plification. This permits the use of low-
cost transistors and stock coils. s
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Should You Go West?

Continued from page 69

start. Thereafter, they can expect an
average $50 monthly salary boost each
year. In ten years they probably will be
getting from $900 to $1,000 a month.

To get a clearer picture of your
chances in Southern California you
should know something about the area.
In brief, it is swarming with people
(6,800,000 in Los Angeles and Orange
County alone) and growing like a weed.
The electronics complex is a big one,
stretching all the way from Vandenberg
Air Force Base on the north to the
Mexican border 300 miles away, and
from the Pacific to Edwards AFB, 100
miles inland. Scattered in this piece of
countryside are no less than 17 elec-
tronic hubs, each with its own special-
ties. The map at the head of this article
indicates the more important centers.
Let’s talk about some of them in detail:

The San Fernando Valley is defense-
oriented. Here is Lockheed’s huge Bur-
bank Division, an aircraft plant with a
large electronic payroll. At nearby
Canoga Park is Rocketdyne, with 5%
of its 11,000 employees in electronics.
Rocketdyne’s rocket-test facility at
Santa Susana employs 1,000—of which
300 are in electronics. There are smaller
electronic plants by the hundreds.

In southern Los Angeles the Downey
complex includes North American
Aviation’s Autonetics Division, engaged
in design-production of electronic com-
ponents for the Hound Dog missile,
guidance systems for the Minuteman
and fire control circuitry for F-104
fighters.

The fastest-growing electronic com-
plex is centered around Anaheim, Full-
erton, Buena Park and Santa Ana in
Orange County. It runs the gamut from
consumer hi-fi (Altec Lansing Corp.,
Anaheim), instruments (Beckman In-
dustries, Fullerton) to controls (Borg-
Warner, Santa Ana).

Around top universities (UCLA in
West Los Angeles and Cal-Tech at Pasa-
dena) have grown up modern-day think
factories, heavily keyed to electronic
research and development.
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San Diego is transitioning from air-
frame assembly (Convair) to Navy and
space electronics (Convair and the
Navy's electronic laboratory).

Many hard-hit plane makers are going
into electronics. The Autonetics division
of North American Aviation is one ex-
ample. Ryan Electronics in San Diego, a
division of Ryan Aeronautical Co., now
turns out navigation gear, radar systems
and missile guidance controls.

Southern California’s defense-heavi-
ness doesn’t worry most experts because
the area is one of the brain-centers of
U. S. missiledom, particularly space
electronics. “And,” says one expert,
“space electronics can go in only one
direction . . . straight up.”

If you hanker to follow the sun it’s a
good idea to contact-the Western Elec-
tronic Manufacturers Association, 1435
South La Cienega Blvd., Los Angeles 35,
and obtain their directory ($2), which
has thumbnail sketches on all the major
companies.

The Sunday edition of the Los An-
geles Times ($2 a month by mail) has a
veritable electronics call-board in its
classified section and will give you a
good idea of what’s going on in the
hiring line at any given time.

As the employment agency executive
said, it’s best not to land cold in Califor-
nia. Send out queries by mail first. Be-
sides having a job ready when you get
there, many companies will pay your
moving expenses . . . and you’re in a
better bargaining position at a distance.

To sum up, Southern California does
offer many opportunities to men in
electronics. Whether you should be-
come a 1961-style wester is for you to

decide. §

Tech Editor’s Test Bench

Continued from page 43

are not covered in our survey. Some are
about to be discontinued, according to
their manufacturers. Others are not
widely distributed. And a few are, in
our opinion, not of high enough quality
to merit testing.

The tech spec table needs a few extra
words, particularly in regard to sensi-
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tivity and distortion figures. When deal-
ing with a distortion reading of less than
0.5, the residual distortion in the test
instruments starts to become significant.
And, in general, it’s extremely doubtful
that most audiophiles could hear a dif-
ference between two units which check
out below the 1% mark.

If you compare EI’s test results with
manufacturer’s specs you’ll come across
discrepancies. These can be accounted
for in several ways. For one, several
companies have not yet accepted the In-
stitute of High Fidelity Manufacturers’
standards.

On the matter of LM. (inter-modula-
tion) distortion figures quoted in the
chart: for technical reasons we did not
use IHFM standards but, since the fig-
ures were all derived by the SMPTE
(Society of Motion Picture and Televi-
sion Engineers) technique they can be
compared validly.

When you buy a tuner, is its quality
going to check out with the figures in
our chart? The answer is maybe. In
electronics, as in other areas, a law of
randomness comes into play. The tuner
you construct may work slightly better
—or slightly worse than the one we built
because of a tube with extra high gain,
closer coupling in an IF transformer or
any of a hundred chance factors.

Occasionally, because of some snafu
at the factory, a “pre-aligned” sub-
assembly won’t be. This, however, is
something that can happen even with
factory-wired equipment. In short, you
run no special risk of getting a lemon
when you buy a kit.

The instruction manuals were quite
good and would guide the novice step-
by-step toward successful assembly of
the kit selected. When our reviewers
found fault with the instructions, the
manufacturer was notified

When we tested the units built by
novices, we found bad solder connec-
tions far outnumbered wiring errors as
the cause of non-operation. And it seems
printed-circuit boards are no guarantee
of good soldering.

We have not given construction times
for the kits, except when unusually high
or low. In general, you can figure on

about eight hours before plug-in time.-§ -
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Continued from page 74

Sideband-ese . . . Virtually identical
letters have arrived from several
readers reporting the reception of mys-
terious garbled signals on the upper
ends of the 15-, 20-, 40- and 80-meter
phone bands.

“I hear lots of other stations loud and
clear, so my receiver must be okay,”
writes Steve Rickman of Columbus,
Miss. “Is this stuff some kind of secram-
bling?”

No, Steve, you have merely made the
acquaintance of SSB, which stands for
single sideband suppressed carrier. It’s
a form of voice transmission in which
either the upper or the lower sideband
resulting from voice modulation and the
carrier wave are suppressed in the
transmitter, leaving just one sideband—
a single sideband—to be transmitted.
This signal occupies less than half the
space of conventional double sideband
(DSB) emissions and is less subject to
fading, yet it contains exactly the same
voice intelligence.

The trick at the receiving end is to
turn on the BFO (beat-frequency oscil-
lator), normally used only for code
reception, and to tune carefully.

Most lower-priced all-wave sets and
many communication receivers made
before 1950 are not satisfactory for SSB
because their BFO's are not sufficiently
adjustable or stable enocugh to hold
the narrow signal. With a regular
SSB receiver the sideband voice loses
its monkey-chatter characteristics and
booms through with clarity. &

Good Reading

Continued from page 55

many ways, for purposes like traffic con-
trol and weather forecasting, a new book
on the subject is particularly welcome.
This slim volume contains a wealth of in-
formation, covering everything from
basic theory to specific receivers, oscil-
lators, and antenna systems. Clearly
written, and well illustrated, it’s worth
having just for keeping up to date on an

interesting part of electronics. §
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Circuits For Stereo FM Adaptors

Continued from page 45

via a capacitor and resistor to a 19-kc
filter (L1), which allows only the 19:kc
pilot to pass to the:grid of V2. V2 serves
as a doubler-amplifier, which amplifies
the pilot signal and then doubles its fre-
quency to 38 kc at T1.

Since the 38-kc signal is derived from
the 19-kc pilot transmitted by the FM
station, it is identical in phase and fre-
quency to the 38-kc subcarrier geneér-
ated (and then suppressed) at the
station’s stereo modulator. In fact, the
signal developed by V2 is called the re-
covered subcarrier. The secondary of
T1 couples this recovered subcarrier to
the detector.

Returning to the first stage, the output
of V1 also is fed through a voltage di-
vider (R1 and R2) to a 38-kc bandpass
filter (L2, L3, C1, C2, and C3). The
bandpass filter allows only the L—R
signal (23-to-53 kc) to pass on to the
subcarrier detector.

In still another operation, V1’s output
is also applied via a potentiometer
(which functions here as a separation
control) and a 19-kc¢ filter network
which passes only the L4 R signal to the
matrix circuit. In addition to filtering
the L-4+R signal, the network provides
a time delay to keep the L4R signal in
step with the L—R signal, which falls
behind because of its longer circuit path.

At the input of the subcarrier detector
(D1 and D2) the recovered subcarrier
(from T1) is combined with the L—R
signal from the 38-kc bandpass filter.
The result is a completely reconstituted
subcarrier identical to the modulated
subcarrier originally formulated at the
transmitter.

The sidebands now are detected in the
usual way by diodes D1 and D2. Note
that the diodes are connected in opposite
polarity. Each detects (converts to
audio) the L—R signal. However, the
output phase of D1 is positive, resulting
in 4 (L—R)=L—R, while D2’s output
is negative, resulting in — (L—R)—

L+R, or R—L.

The output of the detector (L—R and

L-+R) is fed to one side of the matrix-

ing bridge composed of R3, 4, 5 and 6.
The opposite side of the bridge is fed by
the L+4R signal from the time delay
network. In the matrixing bridge an al-
gebraic addition of the input signals oc-
curs in the following manner: (L—R) -
(L+R)=2L and (—L+4R) + (L+R) =
2R. It is important to note that the
amount of stereo separation depends on
how well the bridge is balanced.

One standard de-emphasis network
(R7 and C4) is inserted in the left chan-
nel output and another (R8 and C5) in
the right channel output. The output
impedance of the detector is high, so
there is a cathode follower at each chan-
nel output to prevent excessive loading
of the detector.

Zenith Circuit

As shown in Fig. 3, Zenith uses a
time division technique. Their adaptor
switches alternately between the left
and right stereophonic program chan-
nels, sampling each 19,000 times a sec-
ond (which adds up to 38,000 cycles—
38 ke—per second).

Although the time division technique
of stereo transmission is substantially
different from the matrix system, the
transmitted signal is the same and so is
the output signal that appears at the
multiplex output jack of the FM tuner.

The input stage of the Zenith adaptor
is a cathode follower (V1) whose high
input impedance prevents loading of the
tuner’s detector. The second stage (V2)
is a straight amplifier. The third (V3)
is a semi-cathode follower with its plate
circuit connected to the primary of T1.
T1, slug-tuned to 19 ke, appears as a
very high impedance to a signal of that
frequency. To all other frequencies T1
is a dead short to B-}-, and V3 is merely
a cathode follower.

The secondary of T1 (also tuned to
19 ke¢) serves as the tank circuit of
Hartley oscillator V4. In order to lock
in V4 to the desired frequency (19kc),
the pilot frequency (which appears at
V3’s plate because of T1’s high primary
impedance at 19 ke) locks in V4 and
forces it to oscillate at exactly the same
phase and frequency as the pilot signal.

The plate of locked oscillator V4 feeds
the primary of T2, which is tuned to 38

[Continued on page 108}
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Profiles in Electronic Engineering Technology
CRE X

“a CREI home study
program helped me

become an electronics
BNQINeer” ....r sow

Engineer, Research & Study Division
Vitro Laboratories, Silver Spring, Md.
Division of Vitro Corporation of America

“THROUGH A CREI HOME STUDY
PROGRAM 1 learned the practical
theory aud technology I needed to be-
come a fully-qualified engineer-—not a
‘handbook’ engineer, either—and I did
it while [ was on the job,”” says Robert T.
Blanks. Today thousands of advanced
electronics personnel-—engineering tech-
nicians, engineers, administrators, exec-
utives — attribute their present high
salaries and positions to their home
study of CREI Programs in Electronic
Engineering Technology.

DEMAND FOR CREI-PREPARED MEN
today far exceeds the supply—has ex-
ceeded the supply for many years.
Specifically designed to prepare you for
responsible positions in electronics,
CREI Home Study Programs are the
product of 34 years of experience,
include the latest advancements in the field.
CREI's curricula was among the first
accredited by the Engineers’ Council for
Professional Development. Here Blanks
discusses CREI with Director Wayne
G. Shaffer of Vitro Lahs.

WHEN YOU ENROLL IN A CRE!
Home Study Program, you join more
than 20,500 students working in elec-
tronics in all 50 states and most
countries of the free world. One CREI
Program helped Robert Blanks become
an Electronics Engineer. Another helped
Robert I. Trunnell become an Elec-
tronics Technician. While John H.
Scofield—a Mathematician—is enrolled
in still a different CREI Program re-
lating mathematics to electronics. All
work at Vitro Laboratories.

INDUSTRY - RECOGNIZED CREI
HOME STUDY PROGRAMS PREPARE
YOU FOR INCREASED RESPONSI-
BILITIES,HIGHER-PAYING POSI-
TIONS IN ELECTRONICS.

REQUIREMENTS FOR ENROLLMENT
Pre-requisite is a high school education
or equivalent plus basic electronics
training and/or practical electronics
experience. (Electronica experience and/
or training not necessary for Residence
School.) If you qualify, send for the
latest CREI catalog at no cost. Veterans
may apply under the G.I. Bill. If you're
doubtful about your qualifications, let
us check them for you. Mail coupon or
send Yyour qualifications to: The
Capitol Radio Engineering Institute,
Dept. 1711-H, 3224 Sisteenth St
N.W., Washington 10, D).

YOUR LIVING IS BETTER when you
prepare for—and get--desired promo-

tions through CREI Home Study.
CREI alumnus Blanks is understand-
ably proud of his home in a comfortable
neighborhood. The positions of CREI-
prepared men in such companies as
Pan American Airways, Federal Electric
Corporation, The Martin Company,
Northwest Telephone Company, Mackay
Radio, Florida Power and Light and
many others attest to the high calibre
of CREI Programs.

[ ! believe my qualifications as listed
beiow meet CRE| requirements. Please
send me your latest catalog at no cost.

Employed by. .

Type of present work
Education: Years High School
Electronics Experience. .
Name

Address . .

City .
Check:

CHECK [J Servo and Computer Engineering
FIELD OF Technology

GREATEST -Electronic Engineering Technology
INTEREST:

YOUR WHOLE FAMILY BENEFITS.
Engineer Blanks’ growing family pitched
in to provide free time for his CREI
Home Study. Now they share his suc-
cess. We invite you to check the thor-
oughness and completeness of CREI
Home Study Programs in Electronic
Engineering Technology in the catalog
provided on request. For those who can
attend day or evening classes in person,
CREI maintains a Residence School in
Washington, D.C. also offering ECPD
Accredited Technical Institute Curricula.

ECPD Accredited Technical Institute Curricula  Founded 1927

Dept. 1711-H. 3224 Sixteenth St., N.W., Washington 10, D. C.
4 | am interested in the opportunities offered by the CREI Home Study
veso A Programs in Electronic Engineering Technology. (Every COMPLETED
Inquiry will be acknowiedged.)

A s . The Capitol Radio Engineering Institute
(]

[0 Please check my qualifications below
and let me know if | am eligible for
CREl Home Study Programs.

[ Automation and Industrial Elec-
tronic Engineering Technology

[J Nuclear Engineering Technology

Aero and Navigational Engineering Technology
My educational and Electronics experience qualifications are: (All information held in confidence)

..Other ..

. .Age.

Zone. . State

[J Home Study [ Residence School [] G.1. Bill



for the Newest Kits, the Finest Quality,
the Greatest Values . . . look to Heathkit,
the world’s shopping center for Electronic Kits

NEW STYLING

i

{

20 New Stereo Hi-Fi Kits . . .
Tuners, Multiplex, Amps.,
Speakers, from $16.88 up!
Above: AA-11 Deluxe Stereo
Preamp., 19 Ibs... $84.95
3bs...

NEW GUARANTEE

We guarantee that you can build any Heathkit!

The Heath Company wnconditionally guarantees that you
can build any Heathkit product and that it will perform
in accordance with our published specifications, by simply
following and completing our check-by-step instructions,
or your purchase price will be cheerfully refunded.

This Heathkit guarantee, unprecedented in the indus-
try, is made possible by our millions of satisfied customers
who have proved that building a Heathkit requires no
special background, experience, skiils or training.

100

New '‘Walkie-Talkies' . ..
Deluxe Superhet. 9-Trans. &
Economy 4-Trans. Regen.
Both in handsome styling.
Above: *'Deluxe’ GW-21
$44.95

Deluxe . . . tops in Heathkit
stereo/hi-fi styling with lug-
gage-tan vinyl-clad cabinets,
plastic frants, refracted light-
ing. Choose matching tuner
and amplifier. Left: AA-100
50 watt stereo ang)llfier. 31

8 New Test Instruments _ . .
Capacitor Checker, “Handy-
Lab,’’ Transistor Tester,
Scope, kit & wired VTVM's.
Above: IM-20 “Handy-Lab.”

2ibs.. . ... $14.95

Short Wave Listeners Ra-
dio . . . Circuit board; beige,
aqua steel cab.; four bands,
550 kc—30 mc; lighted meter &
dial. GR-91 9 I1bs.. $42.50

NO-MONEY
NEW powN TerMS

It’s easiest to buy Heathkit! With these new no-money
down terms you can order the Heathkits of your choice

. send no down payment . . . and take as long as 18
months to pay! These new, relaxed terms, coupled with
our guarantee that you can build any Heathkit, are your
assurance of complete satisfaction with your purchase.
Any order for $25.00 to $600.00 worth of Heathkit equip-
ment is eligible for these new easy time-pay terms; write
for details on orders over $600.00. See the order blank in
the new 1962 Heathkit catalog or send for application
forms.
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NEW is the key word this fall at Heath! NEW KITS . . . in every product
line . . . forty new kits, bringing the total to over 250 to choose from . . .
the world's largest selection of electronic kits! NEW STYLING . . . three
new styling concepts for stereo /hi-fi, completely coordinated . . . new test
instrument styling . . . newly styled citizen’s band equipment . . . new vari-
ations on the Heathkit amateur radio theme. NEW GUARANTEE . . .
assures your kit building success, regardless of your background or experi-
ence. NEW NO-MONEY DOWN TERMS . . . easicer than ever to buy . . .
your assurance of complete satisfaction. NEW FREE CATALOG . . . 100
pages . . . the world's biggest kit catalog . . . better, too, with larger photos,
complete descriptions and specifications, and now with kit schematics for
your complete buying information. Look to Heathkit for the NEW!

Mid-Range....styling
combines deluxe and
popular motits; tan
vinyl-clad cabs., char-
coal-grey fronts, for
tuner and amps.

Popular . . . striking
charcoal grey steel
cabinets with ivory ac-
cents. Choose tuners
and amplifiers.

Left: AA-161 t4 watt

Left: AJ-11 AM/FM

Tuner,
19ibs... .$69.95

monophonic amp-pre-

amp.
151bs.. ... $33.54

et
e e

,;_

TS

§

5 New Amateur Radio Kits
... VFO, Tunnel-Diode "Dip"
Meter, Basic Receiver, "Q"

Another New Educational
Kit ... Two-Part Basic Radio
Course (EK-2A & 2B). Each
Multiplier, CW Transmitter. has authoritative textbook and
Above: HG-10 VFO. parts for radio receiver.

2 tbs. . . .. $34.95 = 6lbs.. ... ... $19.9

HEATH COMPANY

I\l W, 2 subsiiary of
Benton Harbor 39, Michilgan

AYSTROM
-

—3%

The Worid's Shopping Center
for Electronic Kits

NEW FREE CATALOG

.

Please send Free Heathkit catalog.

Send foryour FREE copy
of the 1962 Heathkit cat-
alog . . . the world's big-
gest kit catalog . . . 100
pages packed with over
250 kits . . . big new
page size, big photos,
complete descriptions,
specs., schematics . . .

we'll be glad to send
your friends a copy too!

NAME

ADDRESS
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Circuits For Stereo FM Adaptors

Continued from page 104

kc and, therefore, picks up the second
harmonic of the 19-ke pilot frequency.
Considering V4’s operation, it might be
called a locked-in doubler oscillator
whose output in effect is a 38-kc switch-
ing signal. And, since V4 is locked in on
the 19-kc pilot, the 38-kc harmonic
switching signal (to be used in V5) is
identical to the original 38-kc switching
signal generated at the FM transmitter’s
stereo time-division modulator.

Returning to the modified cathode
follower (V3), the remaining signal
components—the L-+R signal, the L—R
signal and the SCA subcarrier—appear
at the cathode. These components feed
a 38-kc bandpass filter consisting of L1,
L2, C1 and C2. The series arm, L1 and
C1 of the filter is the low-pass section
which prevents the passage of the 67-kc
SCA subcarrier. The shunt arm, L2 and
C2, prevents the passage of the 19-kc
pilot but allows the passage of the 23-
to-53 ke L—R signal and the 15-to-50
ke LR signal. In addition, the other
resistors and capacitors in the network
provide the standard 75-microsecond
de-emphasis.

Demodulation by Deflection

The fifth stage of the adaptor is the
stereo demodulator. V5 is a special type
of beam deflection pentode (all grids
not shown in Fig. 3). It has a pair of
deflection plates placed parallel to the
path of the electron beam and a pair of
output plates perpendicular to the beam.
Normally, the electron beam would
travel from the cathode through the
grids to the space between the output
plates. By energizing the deflection
plates, the beam can be deflected to one
output plate or the other.

In this circuit, the deflection plates
are connected to the secondary of T2.
Since the doubler oscillator has devel-
oped a 38-kc signal in the primary of T2,
the deflection plates reverse in polarity
at a 38-ke rate. As a result, the electron
beam is switched from one output plate
to the other at this rate—38,000 times a
second.

The output of the bandpass filter is
fed to the control grid of the beam
deflection tube. Because the phase re-
lationships between the L and R compo-
nents of the L+R and the L—R signals,
the electron beam coming from V5’s out-
put plates looks like the R signal at one
moment and the L signal the next. The
result is the reproduction of the original
L channel signal at one plate and the R
channel signal at the other. Each is ex-
actly like the original signal at the trans-
mitter.

Now that we have recovered the
original left and right stereophonic pro-
gram channels, all that remains is to
feed these signals through cathode fol-
lowers to the output of the adaptor. The
cathode followers are required for
proper operation of the 38-ke rejection
filters (traps) inserted between the de-
modulator and the output. If a large
38-kc component appeared at the output
of the demodulator along with the R or
L stereo signal it might introduce prob-
lems in a hi-fi system. This is particu-
larly true when a tape recorder is
connected to the output of the adaptor.
The 38-kc component might beat with
the bias and erase frequency of the re-
corder and cause “birdies” and whistles
on the tape. §

CB Tone Call /Squelch

Continued from page 85

constant (C2, R2) is added to the
thyratron grid circuit. This prevents
the short speech bursts from over-
coming the negative cut-off voltage and
makes it necessary for the tone to be
transmitted about five seconds before
the TCS operates. This time requirement
can be adjusted by potentiometer R4,
which varies the negative voltage on the
grid of V1. The less the voltage differ-
ence between the grid and the cathode,
the shorter the time required to activate
the TCS.

Construction is quite simple. RY1 is
insulated from the chassis with rubber
grommets because the reed contacts are
electrically connected to the relay frame.
With the speaker disconnected during

[Continued on page 110]
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Universal Replacement Parts Kit
MODEL 31T 3890

Popular Standard Coil field replacement parts used extensively by serv-
icemen for STANDARD tuners manufactured from 1947-1956.

Sloncond - umm—
universal replacement
arts kit

mechanical and electrical parts for

MODEL 31T 3880 ,,, -

shop and field use to be used in conjunction with Section Il of the STANDARD Cross Reference Guide.
These parts make up 90% of the replacement parts most commonly used in field service.

INCLUDED * Special IF alignment tool for late model STANDARD TV and
FM tuners.

FRE E o Popular special springs, detent springs and roller assembly,

detent ball assemblies, etc.

BE PREPARED . .. GET YOURS TODAY from any authorized
WCOIL distributor

$27.99 DEALER NET

standard kollsman i~npbusTriES INC.

FORMERLY STANDARD COIL PRODUCTS CO., INC., MELROSE PARK, ILLINOIS
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Circuits For Stereo FM Adaptors

Continued from page 104

kc and, therefore, picks up the second
harmonic of the 19-ke pilot frequency.
Considering V4’s operation, it might be
called a locked-in doubler oscillator
whose output in effect is a 38-kc switch-
ing signal. And, since V4 is locked in on
the 19-kc pilot, the 38-kc harmonic
switching signal (to be used in V5) is
identical to the original 38-kc switching
signal generated at the FM transmitter’s
stereo time-division modulator.

Returning to the modified cathode
follower (V3), the remaining signal
components—the L-+R signal, the L—R
signal and the SCA subcarrier—appear
at the cathode. These components feed
a 38-kc bandpass filter consisting of L1,
L2, C1 and C2. The series arm, L1 and
C1 of the filter is the low-pass section
which prevents the passage of the 67-kc
SCA subcarrier. The shunt arm, L2 and
C2, prevents the passage of the 19-kc
pilot but allows the passage of the 23-
to-53 ke L—R signal and the 15-to-50
ke LR signal. In addition, the other
resistors and capacitors in the network
provide the standard 75-microsecond
de-emphasis.

Demodulation by Deflection

The fifth stage of the adaptor is the
stereo demodulator. V5 is a special type
of beam deflection pentode (all grids
not shown in Fig. 3). It has a pair of
deflection plates placed parallel to the
path of the electron beam and a pair of
output plates perpendicular to the beam.
Normally, the electron beam would
travel from the cathode through the
grids to the space between the output
plates. By energizing the deflection
plates, the beam can be deflected to one
output plate or the other.

In this circuit, the deflection plates
are connected to the secondary of T2.
Since the doubler oscillator has devel-
oped a 38-kc signal in the primary of T2,
the deflection plates reverse in polarity
at a 38-ke rate. As a result, the electron
beam is switched from one output plate
to the other at this rate—38,000 times a
second.

The output of the bandpass filter is
fed to the control grid of the beam
deflection tube. Because the phase re-
lationships between the L and R compo-
nents of the L+R and the L—R signals,
the electron beam coming from V5’s out-
put plates looks like the R signal at one
moment and the L signal the next. The
result is the reproduction of the original
L channel signal at one plate and the R
channel signal at the other. Each is ex-
actly like the original signal at the trans-
mitter.

Now that we have recovered the
original left and right stereophonic pro-
gram channels, all that remains is to
feed these signals through cathode fol-
lowers to the output of the adaptor. The
cathode followers are required for
proper operation of the 38-ke rejection
filters (traps) inserted between the de-
modulator and the output. If a large
38-kc component appeared at the output
of the demodulator along with the R or
L stereo signal it might introduce prob-
lems in a hi-fi system. This is particu-
larly true when a tape recorder is
connected to the output of the adaptor.
The 38-kc component might beat with
the bias and erase frequency of the re-
corder and cause “birdies” and whistles
on the tape. §

CB Tone Call /Squelch

Continued from page 85

constant (C2, R2) is added to the
thyratron grid circuit. This prevents
the short speech bursts from over-
coming the negative cut-off voltage and
makes it necessary for the tone to be
transmitted about five seconds before
the TCS operates. This time requirement
can be adjusted by potentiometer R4,
which varies the negative voltage on the
grid of V1. The less the voltage differ-
ence between the grid and the cathode,
the shorter the time required to activate
the TCS.

Construction is quite simple. RY1 is
insulated from the chassis with rubber
grommets because the reed contacts are
electrically connected to the relay frame.
With the speaker disconnected during

[Continued on page 110]
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CB Tone Call /Squelch

Continued from page 108

standby, the output transformer pri-
mary of the CB receiver can develop
voltage high enough to arc over, so a
47-ohm resistor (R1) is connected across
its secondary to prevent this.

The TCS chassis is secured to the base
station receiver cabinet with sheet metal
screws and is mounted so that its con-
trols are accessible.

The tone generator that supplies the
triggering signal for the reed relay must
be stable. And because it is self-con-
tained, the tone generator can be in-
corporated in any CB unit simply by
fitting its output cable with a plug to
match the mike jack on your transceiver
and plugging your mike into the tone
generator’s input. Mica capacitors are
recommended for the circuit because of
their better thermal stability. The
DPDT microphone/tone switch (SW1),
when in the tone position, turns on the
tone generator and connects it to the
transmitter microphone input. In the
microphone position, SW1 turns off the
generator and reconnects the micro-
phone to the transmitter. Since the tone
generator is used intermittently, its bat-
tery should last for its shelf life.

In order to avoid the tone overmodu-
lating the transmitter, the 500,000-ohm
pot (R13) adjusts the output voltage of
the tone signal to the same relative value
as that of the microphone. There is suffi-
cient signal available from the generator
to drive a carbon microphone input cir-
cuit also. The tone signal is a fairly pure
sine wave, free from sideband splatter.

Another potentiometer, R8, adjusts
the tone frequency to the resonant fre-
quency of reed relay RY1. These con-
trols are mounted inside the box be-
cause, once set, no further adjustment
should be required. Several inexpensive
PNP transistors were tried as Q1 in the
generator and all gave good results.

The tone generator is installed be-
neath the mobile transmitter (the
author’s home-built rig is shown in the
photos) so that switch SW1 is easily ac-
cessible. A short length of shielded audio
cable is run to the original microphone
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input plug and a duplicate microphone
receptacle is mounted in the tone-gener-
ator box and the microphone is con-
nected to it. If your transmitter is a type
with the microphone cable wired in, it’s
a good idea to install jacks and plugs.

Aligning the TCS:

® Connect the squelch unit to the re-
ceiver and turn it on. Depress reset but-
ton PB1. RY2 should open, silencing the
receiver. Check the voltages at V1. With
the tube non-conducting (RY2 open),
the plate voltage (pin 6) should be
somewhere near +-135 volts. The grid
voltage (pin 1) should be adjustable
(with R4) from 0-30 volts positive (as
measured from grid to ground with a
VTVM).

¢ If RY2 does not remain open, in-
crease the negative voltage on the grid
of V1 (as measured to the cathode, pin
2) with control R4 until it does.

® Depress bypass button PB2 and RY?2
will close, turning on the speaker. Turn
up the volume of the receiver about
three-quarters and tune in some strong
signals. While these noises and signals
are coming in, depress reset PB1 and the
speaker should cut out. Now see whether
the strong signals cause V1 to fire. If
they do, increase the cut-off voltage with
R4 as above.

® Have your partner set up the remote
unit within sight and transmit a tone
signal to you. Have him adjust the fre-
quency pot (R8) in the tone unit until
the resonant frequency of RY1 is found.
This is indicated by the widest swing of
the reed. R4 usually will not need re-
setting after these adjustments are
made. A tone signal of about five sec-
onds duration for firing the TCS has
been found to give the most satisfactory
results.

® With the remote station at a dis-
tance, have him adjust the tone input
level potentiometer R13 so that the
transmitted signal does not overmodu-
late the transmitter.

Be sure to leave the volume of the re-
ceiver turned up reasonably high during
standby, since the audio amplifier of the
receiver supplies the signal to the reed
relay. Those of you who question the
legality of the system are referred to
19.32 of “Rules and Regulations.” ¢
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CB-3 TRANSCEIVER

Only Hallicrafters offers 8-channel convenience and all these quality per-
formance features.

The transmitter . . . output circuit matches 50 ohm antenna systems. Stand-
ardized CR23/U crystals (3rd overtone, series resonant) readily available. Output
amplifier adjustable for max. legal input. 100% modulation on positive peaks.
Series-tuned 2nd harmonic trap for excellent TV suppression.

The receiver . . . sensitivity less than 1.0 UV for 10 db. signai-to-noise ratio.
Electronic squeich works on less than 6 db. signal strength change. 6 kc. selec-
tivity. image rej. 40 db. min. Audio output over 2 watts. Auto. noise limiter,

series and shunt diodes. $14950

 @fiifzens bana

Before you choose from the countless brands of CB equipment available, consider
this fact: Nowhere in the field of communications is a manufacturer’s experience,
integrity ‘and record of achievement more critical to performance and reliability
than in citizen’s band. Hallicrafters has produced about 1,000,000 communications

units in the past 27 years.

the new ideas in communications are born at ... .

Ohallicrafters

CHICAGO 24, ILLINOIS

Export Sales: International Div., Raytheon Mfg. Co., Waltham, Mass. Canada: Gould Sales Co., Montreal, P.Q.



CITIZEN BAND

TEXAS CLASS “D”
Hee CRYSTALS
Al 22 Frequencies in Stock
3rd overtone. .005% tolerance—to meef alt
I l requirements.

Harmetically sealed HC6/U holders. }2”
pin spacing—.050 pins. {.093 pins availa-
ble, add I5¢ per crystal).

2 EACH

The following Class 'D" Citizen Band frequencies in
stock (frequencies listed in megacycles): 26.945, 26.975,
26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27. 065
27.075. 27.085, 27. 105, 27.115, 27.125. 27. 135, 27.155,
27.165, 27.175, 27.185, 27.205, 27. 215, 27 225.

Matehed erystal sets for Globe, Gonset, Citi-Fone and Halli-
crafters Units . . . .90 per set. Specify equipment make.

50000000000 8000000000000000000000000000008000000

RADIO CONTROL CRYSTALS IN HC6/U HOLDERS
Speelfy frequency. 15 piu spacing . . . pin diameter .05 (.093
pin diameter, add 15¢) ....$2.95 ea.
FUNDAMENTAL FREQ. SEALED CRYSTALS

in HC6/U holders
From 1400 KC to 4000 KC. .005% Tolerance....$4.95 ea.
From 4000 KC to 15,000 KC any frequency

.005% Tolerance .. .. .$3.50 ea.

SEALED OVERTONE CRYSTALS

Supplied in metal HC6/U holders
Pin spacing .486, diameter .050
15 to 30 MC .005 Tolerance
30 to 45 MC .005 Tolerance
45 to 60 MC 005 Tolerance

QUARTZ CRYSTALS
FOR EVERY SERVICE

All crystals made from Grade "A" im-
ported quartz—ground and etched to exact
frequencies. Unconditionally gquaranteed|
Supplied in:

FT-243 holders MC-7 holders DC-34 hoiders FT-171 hoiders
Pin spacing ¥2” Pin spacing Y% Pin spacing %" Pin spacing %"
Pin diameter  Pin diameter  Pin diameter Banana pins

.093 125 .156

MADE TO ORDER CRYSTALS ¢ SPECIFY HOLDER WANTED
1001 KC to 2600 KC:

.$2.00 ea. .005% Tolerance .$2.75 ea.
2601 KC to 9000 KC:

$2.50 ea.

9001 KC to 11,000 KC:
.005% Tolerance ......coocoierioieiinn.....$3.00 ea.

Amateur, Novice, Technician Band Crystals
.01% Tolerance . . . $1.50 ea.—80 meters (3701-3749 KC)
40 meters (7152- 7198 KC), 15 meters (7034-7082 KC},
meters (8335-8450 KC) wlfhln | KC
FT-241 Lattice Crystals in all frequencms from 370 KC to
540 KC (ail excepf 455 KC and 500 KC)... .....50¢ ea.
Pin spacing i4,” Pin diameter .093
Matched pairs + 15 cycles $2.50 per pair
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.50 ea.:
500 KC Crystals, $1.50 ea.; 100 KC Frequency Standard
Crystals in HC8/U holders $4.50 ea.; Socket for FT-243
crystal 15¢ ea.; Dual socket for FT-243 crystals, 15¢ ea.;
Sockets for MC-7 and FT-171 crystals 25¢ ea.;: Ceramic
socket for HC4/U crystals 20¢ ea.

Write for new free catalog 1860 complete with oscillator circuits

.019%, Tolerance

.005% Tolerance

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

NOW! Engineering samples and small quantities for prototynes
now made either at Chicago or at Ft. Myers Plant. 21 Hour
Nervice!

IN CHICAGO, PHONE GLADSTONE 3-3555

RUSH ORDER. Use coupon for 1st Class shipment

TEXAS CRYSTALS

Dept. E-111, 1000 CRYSTAL DRIVE, FORT MYERS, FLORIDA
For extra fast service, Phone WE 6-2100

ATTACH THIS COUPON TO YOUR ORDER FOR ;
SHIPMENT VIA 1ST CLASS MAIL AT NO EXTRA COST 3
TERMS All items subject to prior sale and change of #
price without notice. All crystal orders must be accom- &
panied by check, cash or M.O. with PAYMENT IN FULL. ¢
NO COD's, E-111 :
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Continued from page 47

‘Selective Call . . . Read the available
literature on CB equipment and it con-
veys a distinct impression that you use
it like a telephone. Not really . . . the
telephone user only hears calls directed
to his number, not all the large volume
of traffic lowing within 20 miles of his
location. But this is the case with CB.

The squelch on many CB rigs does a
fine job of quieting atmospheric noise in
the loudspeaker but opens the receiver
to any station on the channel. These un-
necessary sounds are distracting in the
business office and annoying to the
housewife who has the transceiver on
for many hours a day anticipating a
stuck-in-traffic call from her husband.

The FCC provides for tone signaling
on the Class D band. Why not make a
selective tone-operated squelch avail-
able as a commercial accessory to those
who need it? (EI, realizing the need,
has presented this project on page 82.

When installed on a transceiver, the
tone squelch-call circuit is activated
only when a signal bearing the correct
tone is received. A possible answer to
the problem of assigning different tones
to a larger number of stations would
be the use of two or three tones in com-
binations.

To avoid chaos in a neighborhood
with several radio-controlled garage
door openers, manufacturers have re-
sorted to selective tone signaling. How-
about a system for CB radio ?

—0—

Increased Cost . . . Remote operation
and selective call for transceivers are
just two of the features that could im-
prove the effectiveness of CB radio. If
the cry of increased cost is raised, we
point to the existing demand for high-
performance sets by users who lean
heavily on the benefits of CB radio. Both
these recommendations lend themselves
to packaging as optional extras, avail-
able to those who require them

If any CBer wants to sound off on
equipment improvements, we'd like to
hear from him. Address your comments
to the CB Corner in care of EI. ¢
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Minivac

Scientific exploration
education

experimentation
engineered into an electronic brain that
measures a full 24" wide

MINIVAC 601 is a fascinating, compact computer
that thinks, remembers, plays games. It speaks
with authority in the fields of science, mathe-
matics, research. It prepares teenagers and adults
for the world of tomorrow.

Created by Dr. Claude Shannon of the Massa-
chusetts Institute of Technology and developed by
staff members of Scientific Development Corpora-
tion, MINIVAC 601 is built of professional
components to professional standards.

It opens the way to exciting experimentation
with circuits that solve problems and make
decisions. It enables you to duplicate control sys-
tems like those used in advanced missiles. You
may program it to demonstrate data processing
techniques used in business. MINIVAC 601 will
even play games with you . . . tic tac toe, and
literally dozens of others.

SCIENTIFIC DEVELOPMENT CORPORATION

CORPORATION Computer Products Division
372 Main Street Watertown 72, Massachusetts
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GIANT B-A

¥ st cavaon a3f_ ggy‘og’”

) 1962 * \CS Seieres
| Kits
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B Dept. E1, 1012 McGoc St., Kansas City 6, Mo,
3 [ Rush me New 1962 B-A Catalog No, 621

3 Name e

Address... ...

City....

State.

EASIEST T0 BUILD
/z&ﬁzm&l_

DE LUXE HI-FIDELITY

KITS

101GTK
FM TUNER

Finest tuner kit offered! ““Standard Coil" tuning unit 18 pre-wired,
es51\(-3(1 and can be tuned-in as soon as completed, without
pror onal adlustments. Bener reception than tuners costing 2

3 times as much. Latest circuits, matched crystal diode detec~
(.or Foster Seeley Discriminator, AFC, Electronic Tuning Eye.
Quiet, drift-free. Simply and successtuily assembled by anyone
with screwdriver, pliers and soldering iron. Step-by-step instruc-
tlons. Model 101GTK, onl e M e e e e 3% T $66.00

20 WATT STEREO AMP.

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

K $59.50

10 WATT AMPLIFIER
With bullt-in pre-amg. 20 watts peak.
Fre. Res. +1DB. 20-20,000 CPS. 4
inputs. Qutput: 4, 8, 16 ohms. Auto-
matlc. Loudness Controi.
LJ6K

Many other kits avatlable—
At dealers or sens prepatd wuh check or M.O.

...................................... FREE!I

GROMMES Dlv. of Precision Electronics, inc.
9101-Y King Ave.. Franklin Park, H.

Please rush detalls on Grommes KIit Line.
Name
Address
City. State.
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The Incredible Basement of Radio

Continued from page 77

One of Professor Morgan’s reasons for
going so far for his experiments is that
a full-wave antenna for whistler fre-
quencies is more than 30 miles long.

The professor has a plan for stringing
five cables across the horseshoe-shaped
island and using the sea surrounding
the horseshoe as the transmitting an-
tenna. You also get a better quality of
whistlers at the poles. The pole-to-pole
magnetic field lines are longer than any-
where else and the whistler signals, in
traveling so far, become spread out and
the highs return relatively far ahead of
the lows.

But whistlers are only part of the VLLF
zoo. Related to whistlers are strange
signals called the dawn chorus, a sound
like the twittering of birds in the morn-
ing. Then there is the hiss, which sounds
like air coming from a tire; risers and
other assorted clicks, tweeks, and
chinks. These ‘sounds are for the most
part still unexplained. Scientists specu-
late that some are caused by streams of
minute particles which flow from the
sun and spiral down to the earth.

The ‘“joint-venture” VLF signals arc
generated by such things as nuclear ex-
plosions and missile launchings. During
a nuclear explosion signals result from
the severe motion of atomic particles.
In missile launching, the vertical column
of ionized gases which follows the bird
into the air is both transmitter and an-
tenna, sending signals which are heard
over great distances.

On the man-made side of the VLF
picture we (find what is probably the
most unusual transmitting station ever
built. It is a Navy installation at Cutler,
Me., which went on the air early this
year with the historic call letters NAA,
first used in 1912 by a high-power Navy
rig at Arlington, Va. But the original
NAA and all the stations built since then
couldn’t hold a candle to the Cutler
transmitter, which has a power rating
in excess of 2,000,000 watts. With an an-
tenna efﬁc1ency of more than 50 per
cent, the new NAA, operating at 14.8 ke
(wavelength 20, 270 meters or 12.6

Electronics I'llustrated



miles), can transmit to ships in the At-
lantic, Arctic or Mediterannean. It even
has the ability to get messages to sub-
merged submarines since VLF has a
high salt-water penetration factor.

Because of the long wave-lengths,
VLF antennas tend to be immense. NAA
occupies a whole peninsula of 3,000
acres. Its antenna consists of two arrays
shaped like six-pointed stars and
mounted on 26 towers ranging in height
from 800 to 980 feet. The towers them-
selves carry no signals. Only the cables
between them are parts of the antenna.

Each array covers a square mile,

Probably the most famous VLF trans-
mitter is Navy station NLK at Jim
Creek, Wash. Dubbed “Big Jim,” NLK
runs 1,000,000 watts and operates on
15.3 ke 24 hours a day.

A few months ago the Navy started
transmitting time signals from another
new VLF station, NBA, at Summit in
the Canal Zone. Its frequency is 18 kc.

All the Navy’s VLF stations have an
N prefix on their call letters. The only
other regulars on the band are two Brit-
ish stations with G prefixes, although
new stations pop up from time to time,
usually doing experimental work.

VLYF noise is highest in the summer
but most CW signals are so strong that
it is no problem. Best time for DXing is
between 4 and 7 A.M. local time.

As for equipment to monitor VLF,
you may have to do some digging. Most
rigs are available only on the surplus
market. But it is a relatively simple
task for most electronic tinkerers to
work up a one-tube autodyne or TRF
receiver that will pull ’em in.

If you’d rather investigate the surplus
market than roll your own, some of the
rigs are: U.S. Navy Models RE, RBL,
and RAK; RCA’s AR-8510; Wireless
Specialty Co. IP500, and World War I
Navy antiques SE-1420 and SE-143. If
you've got a lot of loot and an uncon-
trollable desire to dig VLF, you can
always get yourself a spanking new
British Racal RA-17.

For years researchers have been try-
ing to enlarge the usable portion of the
radio spectrum at the upper end. Now
many realize that through the use of
“macrowaves” the spectrum may be ex-
panded at both ends. §
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ALL NEW ADVANCES IN

TEST EQUPMENT! o
7

IN-CIRCUIT
CAPACITY CHECKER

A new comprehensive
resistance and capacity
checker. It measures
condensers for

actual value, leakage, and power factor. In addition it
measures condensers while still connected in their

original circuits for opens, shorts or intermittents.

MODEL 801 WIRED $38.95

MODEL 801 KIT . 24.95

by far the AR
Besy VaLUES

obtainable in
Wired or Kit form.

EMC MODEL 802
SIGNAL TRACER
AND GENERATOR

Generates its own
audio, IF and RF
signal for tracing.
Uses both a magic
eye tube and a
speaker for signal
detection. Checks
noisy components. Checks and compares magnetic,
ceramic and crystal cartridges. Supplied with two
shielded audio probes and RF crystal demodulation probe

MODEL 802 WIRED $38.95
MODEL 802 KIT .. 2495

0600000000000 0000000080000000000000000000

Yes, tell me more, send me FREE—a detailed
catalog of the complete EMC line. EL-11
NAME -
ADDRESS
CITY STATE

Electronic Measurements Corp.

EM 625 B'way, New York 12, N. Y.

Ex. Dept. Pan-Mar Corp., 1270 B'way., New York 1, N. Y.
ll'...’..l'..................._’.......

I EE AN NN R RSN NNN NN ]
0000000000000 000s

115



1 OLSON STORES
Plus

MAIL ORDER
Visit your local
Olson Stores af...

AKRON, OHIO

69 W. State Street

" BUFFALO, N.Y.

711 Mgin Street

CHICAGO, ILL.
4101 N. Milwaukee Ave.

CHICAGO, ILL.
123 N. Western Ave.

CLEVELAND, OHIO
2020 Euclid Ave.

CLEVELAND, OHIO
6813 Peari Rood

COLUMBUS, OHIO
142 N. High Street

INGLEWOOD, CALIF.
4642 W, Century Blvd.

MILWAUKEE, WISC.
423 W. Michigan

PITTSBURGH, PENN.
5918 Penn Ave.

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

H B ZEZmvanvo: I B H
OLSON ELECTRONICS

425 S. Forge Street
Akron 8, Ohio

0

NAME __ = = i

ADDRESS ____ - -

cITyY. 20NE_____ STATE
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Hi-Fi Record Guide

Continued from page 91

Symphony made the same success in Tin
Pan Alley that it always makes in the
concert hall. The Philadelphia Orches-
tra’s performance of the symphony
under the baton of Eugene Ormandy is
broadly lyrical and recorded with its
sound intact.

Equally compelling is the recording of
Dmitri Shostakovich’s First Symphony
by the Symphony of the Air under Leo-
pold Stokowski. This composition, writ-
ten in 1925 when the composer was only
19, is an amazingly accurate musical
portrait of the temper of modern times.

One of the masterpieces that ushered
in the modern age of music was Igor
Stravinsky’s Le Sacre du Printemps, the
Rite of Spring. This strongly-rhythmed
ballet score provoked a riot at its first
performance, but it has since become an
enticing entry on concert programs and
provided an episode in Walt Disney’s
Fantasia. Ernest Ansermet has been as-
sociated with Le Sacre for many years
and his most recent recording of it is
lucid and vigorous.

Tchaikovsky’s First Piano Concerto,
in B Flat Minor, and Rachmaninoff’s
Second, in C Minor, are among the most
immediately appealing in the repertoire,
and hence among the most popular.
Vladimir Horowitz and Toscanini joined
in a tremendously exciting performance
of the Tchaikovsky for a War Bond
benefit concert in 1943. This was re-
corded, but the sound, of course, suffers
from the circumstances under which it
was captured. Better sound, if not nearly
as much incandescence, is offered in the
recording by Van Cliburn and Kiril
Kondrashin, which was made immedi-
ately upon the young American’s return
from his triumphant visit to Russia.
Freddy Martin never had it so good!

The violin is the closest rival of the
piano as a solo instrument. Mendelssohn
and Tchaikovsky composed the two
most popular violin concertos, and they
are paired on one disc in attractive per-
formances by Isaac Stern, backed by
Eugene Ormandy conducting the Phila-
delphia Orchestra.

Electronics I'llustrated



From Classical to Jazz is not the long
step today that it once seemed, partic-
ularly when the step is to the reflective,
intense music-making of Miles Davis.
His Kind of Blue offers a satisfying pro-
gram of imaginative modern jazz con-
ceptions. At the other end of the jazz
spectrum, Phil Napoleon’s Memphis
Five treats us to lively revivals of tra-
ditional Dixieland favorites.

Vocal stylists are always appealing,
though personal preferences are espe-
cially strong in this area. However, few
collectors will gainsay the eminence of
Ella Fitzgerald and Frank Sinatra. In
Get Happy, she does delightful rendi-
tions of a dozen standard songs, and in
Nice 'n’ Easy, he demonstrates why he
is still head of the pack.

On Broadway, Bob Merrill’s Carnival
is a big hit, and the Original Cast album
indicates that he has come up with a
potential classic. Anna Maria Alber-
ghetti and Jerry Orbach transmit the
same magic atmosphere via disc that
they create in the theater. An older
show, Leonard Bernstein’s On the
Town, has been reincarnated in a spar-
kling new production with several mem-
bers of the original cast and the com-
poser wielding the baton. Both of these
albums present musical theater at its
best.

Musical theater of another sort is the
source of Leontyne Price’s album of fa-
mous operatic arias by Giuseppe Verdi
and Giacomo Puccini. The lovely voice,
dramatic insighi and emotional expres-
siveness of the young soprano are effec-
tively displayed by the excellent record.

With Christmas not far in the offing,
much seasonal music will be heard
under varying circumstances. Not
nearly enough of it, though, will be
meaningful and worth listening to at any
other time of the year. Fortunately, this
is not so with the music on The Holly
and the Ivy. These traditional and medi-
eval carols are done with such exqui-
site taste that they are always a joy to
hear.

So is George Frideric Handel’s Mes-
siah a joy—in a good performance. The
late Sir Thomas Beecham’s version is
not one for Baroque purists, but it is an
overwhelmingly rousing exposition of
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the grand old music. If the four-record
album seems like too much of a good
thing, a single record of excerpts is avail-
able and may suffice. And if you want a
less aggressive statement of the score,
with emphasis on its Christmas associa-
tions, Leonard Bernstein provides just
that in an attractive disc which will
round out your basic record library with
a Merry Christmas and a Happy Near
Year.

Records discussed in this column, with
monaural discs listed first and stereo
versions just below:

Beethoven: Fifth Symphony

Reiner, Chicago Sym. Orch RCA VYictor LM-2343  $4.98
LSC-2343 5.98
Krips, London Sym. Orch. Everest 6086 498
3086 5.98
Beethoven: Eroica Symphony
Toscanini, NBC Sym. Orch. RCA Yictor LM-2387 4.98
Szell, Cleveland Orch. Epic LC-3385 4.98
BC-1001 5.98
Schubert: Unfinished Symphony
Toscanini, NBC Sym. Orch. RCA Yictor LM-9022 4.98
Kietzki, Royal Philharmonic Angel 35779 4.98
$-35779 5.98
Mozart: Symphony No. 40
Klemperer, Philharmonia Orch. Angel 35407 4.98
-35407 5.98
Ludwig, London Sym. Orch. Everest 6046 4.98
3046 5.98
Brahms: First Symphony
Toscanini, NBC Sym. Orch. RCA Yictor LM-1702 4.96
Bernstein, New York Philharmonic
Columbia ML-5602 4.98
MS-6202 5.98
Dorati, London Sym. Orch. Mercury 50268 4.98
90268 5.98

Tchaikovsky: Fifth Symphony
Ormandy, Philadelphia Orch.
Columbia ML-5435 4
MS-6109 5.98
Shostakovich: First Symphony
Stokowski, Sym. of the Air United Artists 7004
8004 5.98
Stravinsky: Le Sacre du Printemps
Ansermet, Suisse Romande QOrch.

London CM-9229 9
C5-6009 9!
Tchaikovsky: First Piano Concerto

Horowitz-Toscanini RCA Yictor LM-2319 9
Cliburn-Kondrashin RCA Yictor LM-2252 91
LSC-2252 9!

Entremont-Bernstein Columbia ML-548t 91
MS-6148 9

Mendelssohn: Yiolin Concerto

4.98

5.98

4.98

4.98

5.98

498

5.98

Stern-Ormandy Columbia ML-5379 4.98
MS-6062 5.98

Kind of Biue Miles Davis Columbia CL-1355 3.98
Cs-8163 4.98

Memphis Five Phil Nopoleon Capitol 7-1344 3.98
ST-1344 4.98

Get Happy Eila Fitigerald Yerve Y-4036 4.98
V-64036 5.98

Nice 'n' Easy Frank Sinatro Capitol W-1417 4.98
SW-1417 5.98

Carnival Original Cast MGM E-3946-OC 5.9¢
SE-3946-OC 6.98

On the Town Original Caost Columbia OL-5540 4.98
OS-2028 5.98

Leontyne Price (Arias) RCA VYictor LM-2566 498
LSC-2506 5.98

The Holly and the lvy Delier Consort

Yanguard YRS-499 4.98
Hande!: Messiah Beechom RCA VYictor LD-6409 23.92
LDS-6409  27.92
Messiah (excerpts) Beecham

RCA VYictor LD-2447 5.98
LDS-2447 6.98

Messiah {Christmas Music) Bernstein
Columbia ML-5300 4.98
MS-56020 5.98
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Your advertisement can reach this mail-buying audiencé for only 50¢ per word . . . payable in advance
{Check or M.O. please) . . . minimum I0 words. Closing dates are the 20th of 4th preceding month
i.e. copy far the March issue must be in our office by December 20th. Mail to ELECTRONICS
ILLUSTRATED, 67 West 44th St., New York 36, N. Y. Word count: Zone number free. Figure one word:
Name of state (New Jersey), name of city (New York); sets of characters as in key (14-D); also
abbreviations as 35MM, 8xI0, D.C., A.C.

SAVE MONEY « ORDER BY MAIL

e o o FOR SALE

BUY GOVERNMENT Surplus: Electronics;

Test Equipment; Oscilloscopes; Trans-
ceivers; Radiotelephones; Jeeps; Boats;
Aircrafts; Misc.—Individuals can now buy
direct from Govt.—Send for: "U. S,
Depot Directory & Procedure’ $1.25. To:
Broc:y Surplus, Box 425-EL, Nanuet, New
York.

EXCELLENT BUYS on Tubes and equip-

ment all listed in the '"Green Sheet."”
Send .25¢ for your copy today. Cash paid
for unused tubes. Write. Barry Electronics
Corp., 512 Broadway, Dept. El, NYC 12,
NY.

ELECTRONIC-SCIENTIFIC KITS by Kit-
Tronics. Metal Detector, SW Radio,
Experimental kits. Catalog and Discount
Certificate 10¢. Kit-Tronics Corporation,
Dept. B-I, 15208 Stagg Str., Van Nuys,
Calif.
RUBBER STAMP with your name and ad-
dress Free with first order of $500. Stock
stamps at special prices, send for price
list. Kays, 172 W. 34 St., Riviera Beach,
Florida.

o o EMPLOYMENT OPPORTUNITIES

PRINTING - ADVERTISING SALESMEN.

Excellent moneymaking sideline selling
Decalcomania Name Plates. Advertising
Specialties. Sign letters, Automobile ini-
tials. Free Samples. '"Ralco"-El, Box L,
Boston 19, Mass.

e o o BUSINESS OPPORTUNITIES

YENDING MACHINES—No selling. Op-

erate a route of coin machines and earn
high profits. 32-page catalog free!
Parkway Machine Corp., Dept. 33, 715
Ensor St., Baltimore 2, Md.

GROW MUSHROOMS. Cellar, shed and
outdoors. Spare, full time, year round.
We pay $4.50 |b. dried. We have 29,000
customers. Free Book. Mushrooms, Dept.
315, 2954 Admiral Way, Seattle, Wash.
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FRANCHISE NEWS. $5000 income.
Fred-A3, 1589 Albro Lake Road, Dart-
mouth, N. S., Canada.

e o o EDUCATION & INSTRUCTION

ENGINEERING EDUCATION for the

Space Age. Northrop Institute of Tech-
nology is a privately endowed, nonprofit
college of engineering offering a com-
plete Bacheior of Science Degree Pro-
gram and Two-Year accredited technical
institute curricula. Students from 50
states, many foreign countries. Qutstand-
ingly successful graduates employed in
aeronautics, electronics, and space tech-
nology. Write today for catalog—no ob-
tigation. Northrop Institute of
Technology, 1116 West Arbor Vitae
Street, Inglewood |, California.

HIGHLY EFFECTIVE Home-Study Review

For FCC Commercial Phone Exams.
Free Literature. Wallace Cook, Box 10634,
Jackson 9, Miss.

e o o HI-H
RECORDERS, HI-FI! Free Wholesale

Catalogue. CARSTON, [25-G East 88,
NYC 28.

e o o RADIO & TV

"TY LIFE-SAVER' eliminates 3 out of 4
TY breakdowns. Saves you money. Just
plug in. Pat. ?2.‘”4.637. Send oniy $1.00,
pay postman $3.95 plus COD postage, or
send $4.95 for postpaid delivery. TV Life-
Saver, Box 64, Hallandale, Florida.

e o o TAPE RECORDERS

LEARN WHILE Asleep with your re-

corder, phonograph or amazing new
"Electronic Educator' endless tape re-
corder. Details free. Sieep-Learning
Research Association, Box 24-El, Olym-
pia, Washington. o
NEW CONCEPT of seif-hypnosis teaches

you quickly, easily. New tape! New rec-
ord! Free literature. McKinley-Smith Co.,
Dept. T-3, Box 3038, San Bernardino,
Calif, e
TAPE RECORDERS Hi-Fi Components.

Sleep Learning Equipment, tapes. Un-
usual values. Free Catalog. Dressner,
1523Z Jericho Tpke., New Hyde Park,
N. Y

RENT STEREO Tapes—over 1500 different

—all major labels — free catalog.
Stereo-Parti, 8{1-AY Centinela Ave., In-
glewood 3, California.

e o o DETECTIVES

DETECTIVES—EXPERIENCE unnecessary.
Detective Opportunities. Write,
Wagner, B-125 West 86th, New York 24.

e o o MUSIC

ACCORDIONS, CHORD Organs, Gui-
tars! Buy direct—save to !;. Famous

makes. Free home trial. Easy terms.
Trades. Free catalogs. Mention Instru-
ment. international Music Mart, Dept.

EL, 2003 Chicago Avenue, Chicago 22.
e o o PERSONAL

16 TESTED TRANSISTOR Plans—25¢, in-

cluding "Electronics-Science'’; 2 is-
sues $2.50. Laboratories, [131-K Valota,
Redwood City, California.

DIAGRAMS FOR Repairing Radios $1.00,
Television $2.00. Give make, model.

Diagram Service, Box 672El, Hartford |,

Conn. o

GOOD DISCOUNT On TV Tubes. Write

Mac's, 425 W. 27th St., Ashtabula,
Ohio.

LOANS BY Mail. $50 to $600 For Any

Purpose. Confidential. 2 years to repay.
Free loan application. Write: American
Loan Plan, Dept. EI-?14l, City National
Bldg., Omaha 2, Nebraska.

s » » MISCELLANEOUS

ELECTRONIC KITS assembled, wired and

tested by Naczas Kit Service, Dept. |,
18 Wolfe Street, Manchester, New Hamp-
shire. ""Where Quality Excels.”

Electronics Illustrated



SUY DIRECT From RAD-TEL!/

*15% OFF on

RAD-TEL’S FIRST QUALITY

BRAND N

ONE FULL YEAR
GUARANTEE

SERVICEMEN: Now speedy one-day service.

BUY DIRECT FROM RAD-TEL! YOU'LL SAVE
PLENTY. YOUR ORDER SHIPPED WITHIN.
24 HOURS AFTER RECEIVING AND PRO-
CESSING. RAD-TEL SELLS ONLY BRAND
NEW TUBES, NOT USED.

THE SIGN OF RAD-TEL'S RELIABILITY

RAD-TEL

GUARANTEED TRANSISTORS

SET TESTED

gd. AF Driver. Use as: Diiver Low Power Qutput,
AF e Osc., DG Amp., Contral, Test Instr, Pre-Amp., 39(:
Timers, Organ, etc @
ma max
Reverse 1 at PIV

ST* as Converter in an American 'sel. Use as: Con- Price Lots of

verter Sq. Wave Gen., RF Osc., Amp. Regen, Det,, elc C sa. ] PIV Exach 10 50
50 2.25 2.00 1.75
100 2.50 2.25 1.90

T* as 45Ske IF in an Ames. set. Use as: [F Amp.. B
F érid Dip '0sc,, Electronic Computer, RF Osc.. Switch, 49(: = 2:7% 2.50w 2.25
Amp.. etc. ea. ¥ 300 | 325 § 295 || 270

100 395 | 350 [| 3.00

HI CURRENT
SILICON RECTIFIERS
15 AMPS
20

g AUTD ST**as Audio Power Output Into Speaker. 90% of g?&(mu __-
k-9 Auto Radios so Powered. Use as Power Amp., Mobile C GEETEE S -
= UTP Power Supply, Voltage Regutator, Osc. OC to OC J Epoxy construction,
0 UT Converters. ®a. | sizeofl-watt resistor
1 revarse at 450 Voits .3 ma

30¢ G [35ea [45¢,
ea. 20 lea 10 .

Each rectifier *Performance
Tested” on an American TV Set

h:’j' HI T**as Hi Power AF Output. igeal as DC to OC s] 39
T"' ea.

- T onverter, Mullwibrator replaces Vibrator supply.
¢ POWER

*SET TESTED IN AMER. TRANSISTOR RADIO OF CURRENT MFR.

*~SET TESTED IN AMER. AUTO RADIC OF CURRENT MFR. AT 16 VOLT BATTERY SUPPLY.
Rad-Tel eliminates complicated characteristics and numbers with their “SET-TESTED" Tran-
sistors. Transistors Tested to Rad-Tel's specifications—available on request. 100% Satisfac-
tion Guaranteed. Substitute or replace with Rad-Tel Transistors on the basis of similar
operating characteristics . . . at Low, Low Prices.

@ NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPARY @

SEND FOR FREE TROUBLE SHOOTER
GUIDE AND NEW TUBE & PARTS CATALOG

PTTaM IRl 55 CHAMBERS STREET, NEWARK 5, N. J.

TERMS: 25% deposit must accﬁmpzns alf orders, balance COD. Orders unJder $5: add $1
nandling charge plus postage. Orders ofer $5: plus postage. Approx. 8 tubes per 1 ib. Subject

to prior sale. Prices subject to change. No COD's outside continental USA,
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EACH TUBE INDIVIDUALLY & ATTRACTIVELY BOXED

Dty. Type Price | Qty Type Price | Qty.Type Price
0zaM 79 | __6BA6 50 12AE6. .43
A2 B2 6BC5 61 120F3 73
1B3GT .79 6BC7 .94 128F6 .49
163 79 | 6BC8 .97 1206 .46
113 19 6806 .51 12AL5 .45
1K3 .19 6BEE .55 12AL8 .95
S 62 BBFE .44 12405 52
185 51 6866  1.66 12AT6 .43
174 58 BBHE 65 12417 .76
104 51 6BH8 .87 12406 .50
15 .50 68l .62 12007 .61
1X2 82 6BK7 .85 124v5 .97

96 -68L7  1.00 1206 .41
B 68N4 .57 120V1 .15
70 | 68BN .74 12A%4 67
42 6805 .65 12000 83
51 6ROGGT 1.05 12471 86
4 68a7  1.00 1284 63
.51 6BR8 .78 128A6 50
54 6BUB .70 12806 .50
.52 6BY6 .54 12BE6 .53
.16 6BZ6 .55 12BF6 44
18 6821 1.01 12847 .17
55 _6C4 43 12BL6 .56
55 | __6CB6 .55 12806 1.06
54 6006 1.42 128Y7 .17
60 6CF6 .64 12821 .15
.52 667 .61 1265 .56
85 6C68 .17 12CN5 .56
60 6CM7° 66 120R6 .54
.50 6CN7 .65 12€U5 .58
81 6CR6 .51 12CU6  1.06
.58 6CS6 .57 | 12068 .15
86 | BCUS 58 12018 85
101 6CUG  1.08 | 12006 1.04
98 | __eCYs .71 12087 .19
.58 6CY7 71 120W8 .89

— 96 6DA4 68 12026 .56

__acgs .56 60B5 .69 12605 .62
4Cs6 .61 6DE6 .58 |__ 12EL6 .50

__4Ys M 6066 .59 | . _12EG6 .54

__4DE6 62 6006 1.10 12€26 .53

__4DT6 55 6015 .76 |__12F8 66

__5AMB .79 6016 .53 12FM6 45
5ANB .86 6078 94 12KS 65
SAQS 52 GEAB 79 12SK7GT .74

___5AT8 .80 GEM7 91 125N7 67

__5BKTA .82 GEUs 79 1257m .78

5807 97 | " gewg 79 1207 62

__5BR3 .79 SHEET 58 12V66T 53

__5C68 .76 12we 89

_..5CL8 .76 6JS6T 51 | 12x4 38

__SEA8 .80 | —6I6 67 _17AX4 87

__SEU8 .80 6KE 63 | __17806 1.09

__ 56 .68 654 51 1 _ 17€5 58

518 81 6SATGT .76 | _ 1ICAS .62

504 B0 | —_6SKT .74 | __1704 89

___5U8 81 | __6SL7 .80 | ___17006 1.06

__5V6 56 | __BSN7 85 | 176 58
5X8 78 | __esar .73 17W6 .70
5Y3 46 | __6T4 99 | __19AU4 .83

__6AB4 .46 | __gU8 83 19866 1.39

_6ACT .95 6V6GT 54 1918 .80

__BAF3 .73 | __6wW4 60 21EX6  1.49

__GAF4 97 W6 7 25806 1.11

__6ABS 68 6X4 39 | __25€5 .83
6AHE .99 6X56T .53 | __25CA5 59

_BAKS .95 6X8 80 25C06 1.44
GALS .47 | —_TAUT 61 [ __25CU6 1.11
6AM8 78 | _ TA8 68 250N6  1.42

_GAQ5S 53 | 1B 69 25EH5 .55
_6ARS 55 ALl 69 25L6 57
6AS5S .60 8AUS 83 25w4 68

_6AT6 43 8AWS .93 2526 66
6AT8 79 | __gpas g0 | —3305 3!
GAUs 82 | sca 62 | —3ot8 37
6AU6 52 8cxs 93 352567 .60
SAUT 61 SEB8 .94 5085 .60
6AUS 87 1CY7 .75 | “50c5 53

_BAVE 41 1284 60 | — 'sopce 37
6AWS 90 12885 .55 S0EH5 .55
__6AX4 66 12AC6 .49 | __50L6 .61
6AXT B4 12406 57 | __11723 61




A REAL SCIENCE COURSE
Developed with World Famous

SOUTHWEST RESEARCH INSTITUTE

The 8 manvals are expertly written,
clearly illustrated, excitingly different.
NO EXPERIENCE NECESSARY
You can complete every project and
GAIN A VALUABLE SCIENCE BACK-
GROUND that will ENRICH YOUR LIFE
gnd could SHAPE YOUR FUTUREI

Anolyzing Glawing Gases
with the SPECTROSCOPE

Trouble Shooting with
the SIGNAL TRACER

PHOTOMICROGRAPH of a Fiy's Wing
made with Microscope and Photo Lab
(Actual Sizxe 5’/ diameter)

A VALUABLE SCIENCE LAB
Conigining Parts by
RCA, MALLORY, PYRAMID,
STACKPOLE, TRIM and
other refiable manvfacturers,
Retail Yalue of Parts Alone is

over FIFTY DOLLARS

MEMBERS ARE
ENTRUSIASTIC!

1 wish | could provide each of my Physics
ttudents with ofl of your enjoyable Kifs.
You ore doing a wonderful job.

Allen T. Ayers, Physics De
Jamestown High School
Jamestown. New York

Your course is very enjoyable ond
educational for oll ages. 1 would
not sell mine for twice ‘the price.

Francis Pitcher

ONLY

o=
//

~\ W/

COMPLETE LABORATORY COMES IN & KITS, ONE A MONTH...
suppties ALL the equiement For ALL THE FoLtowing:

ELECTRICAL EXPERIMENTS
t ten with Electro-Magnets,
Tronsformer, Golvonometer. Rheo

RADIO RECEIVER
Three Tube Short Wave (80 Meter) and
Stondard Broodcost Receiver. Sensitive

slat, Relay, V¥
Wridge, ond other eleciric equipment.

PHOTOELECTRIC EYE
Photostectric Call, Exciter lamp —
and Electronic Relay. Everything you
need to control moior, beils, olorms,
ond do other light beom experiments.

CODE _PRACTICE SET
Signal Ouciliator, Key and or
.. .the complets ovifit 1o learn ‘o
receive ond tramsmit the Morse Code
...the first step Jo o Ham License.

RADIO SERVICE EQUIPMENT

ge ive Clrcult uses reguior 113
voit AC. Complete with Heod Set.

M} HO!
A seasitive carbos-button micre-
phone that gresity omplifies vniws
pacted noise. Alwo odeplable for
use with your rodic tremsmitter.

STROBE LIGHT
A vacicble pulte neon lomp.
“freezes” motion of rapidly vibeot-
ing or rotating objech for close
study and checking frequencies, RPM.

SOUND EXPERIMENTS

ATl the parts to builld your own
Zodie Signal Trocer ond o Prebe
Light Conlinvity Teater. Both pleces
ore invaluable in radic servicing.

PHOTOGRAPHY LAB
Complete dork room equipmenh
Printer — Enlarger — Electronic Vimer
- Safe light — Daevetoping Yrays
ond supply of poper and chemicats.

SPECTROSCOPE

Loboratory demonstration of sound
waves, reiononce and pitch. Includes
Vorlable Frequency Oucillator,
Sonometer and Ripple Tank.

SLIDE PROJECTOR
Toker 1omm ond 1omm shides, sharp
focusing. comvection cooted. G.E.
Projection Lamp Incivded. Also od-
aptable o1 o Projection Micrescope.

ATOMIC RADIATION EXPM.

Sensational LOW COST

SCIENCE LAB
NOW over 110 fascinating projects with

DC POWER SUPPLY

Pawer Traasformer, Yacuum Tube
Rociifier ond 20-20 mfd. Capotiter
Filter Circult. Converhr home AC jo
ihe DC required fer Blectronic Circohs.

ELECTRONIC EXPERIMENTS
RExplore fundlions of vecuum tbes
and other slectronic <omponents.
Boitd en Elecironic Swiich—Ampli-
fler, ond other exparimental circuits.

BROADCAST mnsmm'!a
Sends clear transminslons of
cods end voice ta neurby radios.

Can be vied with your microphens,
record pioyer, or - code joucifimtor.

TELESCOPE
A movnted ostronomical Telescope.
High quolity ground Lenses enable
you 1o examine detolls of the
moon's sucfoce ond distunt objects.

MICROSCOPE
High ond Tow power. precisien
ground Lenses, Substage Light ond
Polorizer. Adaptoble for photemlicrog-
raphy in connection with Phots Leb..

ATOMIC CLOUD CHAMBER

Faxinating optical Tnstument vied

A voriety of projects wvsing Spin-
ond sensitive

to identify and anolyze
by observing the spectrvas of their
flame. Specirvm chocts ore Inclvded.

ULTRAVIOLET LAMP
Froduce datiling color effects with

Sampis wowrces of rodicoctive Ure-
nivm Ore ond Rodivm are included.

HEAT EXPERIMENTS
Study the Molecwior Theory of heat
™

Ses Tluminated trocks of spesding
nuclear porticies smanating from ra-
dioactive Alpho tovrce and myster-
ious cosmic reys from ouler poce.

WEATHER STATION

Aneroid Borémeter, Cup Anemomater

invisible "block light”, Used
y for crime i

viing 2 Ther . 3
3 toot Gas T or ond speciol

and science. Muorescent Ink, Creyon
ond Trocer Powder ore included.

SEND

Microscope orrangement that thows
the effect of Melecuior Movement.

Your Satisfaction or Your Money Back...AND

you may cancel at any time without obligation.
These “no risk” assurances. because we know you will be...

DELIGHTED! .

AMERICAN BASIC SCIENCE (LUB  NuR R
1 E. Crockett, San Antonio 6, Texas
lSwn sending me A.B.5.C.°s “‘Science Lab’" in eight kifs, one
each month. If noi sotislied on inspection of first kit | moy
return it for Immediate refund. {I choose the plan checked.}
{ )1 enclose $2.00 ond will pay $3.45 plus COD postage on
orrival of each kit. | moy cance! unshipped kits ot any time.
{ )1 enclose $29.60, full payment. Postage Paid. for ot 8 kits. |
mcy concel any time ond get full refund on unshipped kits.

pt.

SURPRISED!

AMAZED!
pm-

NAME

13 Friendship Dr.
Tivoli, New York

120

FREE! These 6 Auxiliary Textbooks
AMERICAN BASIC SCIENCE CLUB, Inc. Son Antonio, Texas

STREET

' ary

45 FOR EACH KIT YOU RECEIVE
(ONE A MONTH FOR 8 MONTHS}

thot wind

Y
1peed. Siing Piychrometer, Humidity

Gauge, Clovd Speed Indicator,
Cloud Chart ond Weother Map.

ALL e cauipment ror ALL HE ABOVE-only* 2O*
$900m ;i

FREE

SOLDERING
IRON
with second

Kit

STATE
El-11

i F MAIL COUPON TODAY i i mm i

Electronics Illustrated



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

;aﬁggafsi\?g EXPERIMENT 40 SERVICE
40uzssons 40 LESSONS PRACTICES
Look what | (,»_,

you get in ; b I

the Course in | : | R
Radio and > ’ ;

W
| RGN
FERBAMEN ALY

P M

Electronic

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

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

Fundamentals

15 KITS

to build a Multimeter,
AM Receiver and Sig-
nal Generator. Kits
contain new parts for
experiments, inte-
grated so as to demon-
strate what you learn in

the lessons and to help
you develop technical
skills. Each kit is fun 1o
put together!

Practical work with the very first
lesson! Pay-only-as-vou-learn! No
long-term contracts 10 sign! No
monthly installment payments. Payv
cnly for one study group at a time
if and when vou order it!

Stake out vour future
in electronics now!

SEND FOR CUR
FREE HOME
STUDY CATALOG
TODAY!

Just fill out this card and drop it in’
the mail—no postage needed.

RCA INSTITUTES, INC.

A Service of Radio Corporation of
America * 350 W 4th St.. New York
14, N. Y. ¢ 610 S. Main St., Los An-
geles 14, Calif.

The Most Trusted
Name in Electronics
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MULTIMETER

A sensitive precision meas-
uring instrument you build
and wuse on the job. Big
412" meter with 50 micro-
amp meter movement.
20,000 ohms-per-volt sen-
sitivity d-c, 6,667 a-c.

SIGNAL

AM RECEIVER

Have the satisfaction of
building your own radio

receiver with this high-
quality 6-tube superhetero-
dyne set. Big 5” speaker,
fine 1one!

GENERATOR

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

radio and TV work.

RCA INSTITUTES INC. 1ome Study School, Dept. I'I-N1

A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N. Y.

Without obligation, rush me the FREE 64-page illustrated book describing your
electronic training program (check one). No salesman will call.

Home Study O Los Angeles Resident School 3 New York Resident School O

NAITIE o et
(Piease Print)

AT AT ESS .y gy ey 7575 555 i e e e 5 i et 5
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CANADIANS—Take advantage of these same RCA courses at no additional cost.
No postage, no customs, no delay. Enclose this card in envelope and mail to:
RCA Victor Company, Lid,, 5581 Royalmount Ave., Montreal 9, Quebec.



RCA TRAINING CAN BE
THE SMARTEST INVEST-
MENT YOU EVER MAKE

With RCA Institutes Home Study training you set your own
pace in keeping with your own ability, finances and time. You
get prime quality equipment as a regular part of the course . . .
and you never have to take apart one piece to build another.
Perhaps most important, RCA’s liberal Pay-As-You-Learn Plan
is the most economical home study method hecause you pay
only for lessons as you order them .. .one study group at a
time! If you drop out at any time, for any reason, you do
not owe RCA one penny! No other obligations! No installment
payments required! Licensed by New York State Education
Department.

Choose YOUR FUTURE from this list of courses:

* Radio and Electronic Fundamentals (see reverse side)
* Television Servicing

* Color Television

* Electronics for Automation

¢ Transistors

BUSINESS REPLY MAIL

No Postage Stamp Necessary if mailed in U. S.

Postage will be paid by —

RCA INSTITUTES, INC., Dept. EI-N1
350 West Fourth Street
New York 14, N.Y.

RESIDENT SCHOOLS
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Course Qualifications LE’;E':;:'
A Advanced Electronic High School grad, with | Day 2Va yrs.

Technology (T-3)

Algebra, Physics

Eve. 6% yrs. (N.Y.
or Science

4y yrs. (L.A)

B Television and General
Electronics (V-7)

Day 12 yrs.
Eve. 41z yrs. (N.Y.

2 yrs. High School,
with Atgebra, Physics

or Science Jyrs. (LA
(i Radio and Television | 2 yrs. High School, Day $ mos.
Servicing (V-3) with Algebra, Physics Eve. 2V4 yrs. (N.Y.
or Science 112 yrs. (L.A.
D | Transistors Radio background Eve. 3 mos.
E | Electronic | 2 yrs. High School, Eve.
Drafting (V-11 V-12) with Algebra, Physics Basic: 1 yr.

or Science Advanced: 2 yrs,|
F Color Television Television backrround Eve. 3 mes.
2 yrs. High School, Day 9 mos.
G | Radio Telegraph with Algebra, Physics Eve. 2V yrs. (N.Y.
Operating (V-5) or Science 112 yrs. (L.A.
H Computer College Graduate or Eve. 24 weeks
Programming (C-1) Industry sponsored. Sat. 30 weeks
| Technical High School Graduate |Eve. 2% yrs. (N.Y.)
Writing (V-10) 12 yrs. (LA
Background in Radio
J Automation Receigvers and Eve. 9 mos. IN.Y.:
Electronics (V-14) Transistors Sat. 44 weeks (N.Y
K Digital Computers Electronics background Eve. 3 mos. (L.A
L Preparatory Math & 1 yr. High School Day 3 mos.
Physics (P-0)
M | Preparatory 1 yr. High School ' Eve. 3 mos.

FIRST CLASS
PERMIT NO.
10662
NEW YORK, N. Y.

o i o e e e

Mathematics (P-OA)

RCA Institutes is one of the largest
technical institutes in the United
States devoted exclusively to elec-
tronics. Co-educational Day and
Evening classes. Free
Service. Applications
accepted.

SEND FOR THIS
FREE ILLUSTRATED
BOOK TODAY

Placement
being

now

Fill in the other side
of the postage-free RCA
card and check INSTITUTES |
Resident School. i,

RCA INSTITUTES, INC.

A Se.vice of Radio Corporation of
America * 350 W_ 4th St.. New York
14. N Y.+ 610S. Main St., Los An-
geles 14, Calif,

The Most Trusted

@ Name in Electronics
®



