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NRI Equipment Makes Training
Faster, Easier, More Interesting

Thanks to NRI’s pioneering home-study
techniques, even men who didn’t complete
high school may successfully launch new
careers. Of major importance are the special
training Kits NRI furnishes at no extra cost.
Use equipment you build to work experi-
ments, learn-by-doing. NRI equipment is
designed to bring to life the things you read
in illustrated, easy-to-read texts. And all
equipment is yours to keep.

These Men Trained for Success
With NRI—YOU Can, too

“I want to thank NRI for making it
all possible,” says Robert L. L’Heureux

consultant’s advice in making job appli-
cations and is now an Assistant Field
Enginecr in the DATAmatic Div. of
| Minneapolis-Honeywell, workingondata
processing systems.
His own full-time Radio-TV Servicing
Shop has brought steadily rising income
In addition to employing a full-time §
technician, two NRI men work for him
part-time. He remarks about NRI train- d
ing, *'I think it’s tops.”
# ‘I can recommend the NRI course to
; anyone who has a desire to get ahead,”
says Gerald L. Roberts, of
. Ill., whose Communications training
: helped him become an Electronic Tech-
nician at the Coordinated Science Lab-
oratory, U. of Illinois, working on Naval
[ research projects.
Even before finishing his INRI training,
Thomas F. Favaloro, She:-burne, N. Y.,
Appliance Corp. Now he is foreman in '_i®
charge of government and communica- ¥
tions divisions. He writes, **As far as I
am concerned, NRI traiaing is respon- |

of Ncedham, Mass., who sought our job
to Harlin C. Robertson of Oroville, Calif
hampaign,
obtained a position with Technical
sible for my whole future.”
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As a reader of this magazine, you realize what

HUW THE NRI a growing and expanding industry Electronics
is today. That’'s why so many ambitious men

are enrolled for NRI's special-

CANBEL.AT.ANY.TIME ized instruction plans. If you
are asking yourseif, “Am |

capable of learning Electronics at

AGREEMENT TAKES home?”’ or ‘“Does NR! have the
exact training plan | need?’—NRI

now makes it possible for you to get the

THE GUESSWURK answers—without risk. NRI's special
Cancel-At-Any-Time agreement lets you

enroll and start your training without

0UT ﬂF TRAINING obligating you to continue. With NRI
you sign an agreement—not a con-

tract. If for any reason you decide you do not want to continue your training all
you do is notify NRI and you are not obllgated for payments
beyond that time. Mail the postage-free form for complete
information about NRI’s specialized instruction plans and
NRI’s exclusive Cancel-At-Any-Time agreement. Do it to-
day. NATIONAL RADIO INSTITUTE, Washington, D. C.

Pick Your Career in the Wonderful Field of Electronics

Learn to service AM-FM Radios, black and A short course package of carefully prepared
texts that take you from basic arithmetic review
through graphs and electronic formulas. Quick,
part-time or full-time business of your own. complete and low in cost.
INDUSTRIAL-MILITARY ELECTRONICS AVIATION COMMUNICATIONS

Learn Principles, Practices, Maintenance of For men who want careers working with and
Electronic equipment used today in business, around planes. Covers direction finders, ranges,
industry, defense. Covers Electronic controls and markers, loran, shoran, radar, landing systems,

TELEVISION-RADIO SERVICING MATH FOR ELECTRONICS
white and color TV sets, Stereo Hi-Fi, PA B

systems, etc. A profitable, interesting field for

measurement, computers, servos, telemetry, transmitters. Prepares you for FCC License.

2 ] 7

multiplexing, many other subjects MARINE COMMUNICATIONS

COMPLETE COMMUNICATIONS Shipboard transmitting equipment, direction
A comprehensive training program for menseeking finders, depth indicators, radar are all covered
careers operating and maintaining transmitting in this course. You prepare for your First Class
® equipment in Radio-TV Broadcasting or mobile, Radiotelephone License with Radar Endorsement.
marine, aviation communications. Prepares you 9

P s ooy comanmications MOBILE COMMUNICATIONS

Training in installation and maintenance of
FCC LICENSE mobile equipment and associated base stations
Prepares you quickly for First Class License » like those used by fire and police, taxi companies,
exams. Every communications station must have etc. Prepares you for First Class FCC License.
one or more FCC-licensed operators. Also valu-

able for Service Technicians.

Frosnie s A ) W WA NATIONAL RADIO INSTITUTE

matxon-El::trox:;cs, Radllo—Telewsxon language, Oldest and Largest Radio-TV ST,
components and principles. Ideal for salesmen, i

hobbyists and others who find it valuable o A e
be familiar with the fundamentals of this fast- Ml 2B

growing industry.
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ecord-Shattering Boom in Electrical
pliances Opens Up Exciting Profit
< Chances for Men Who Can Repair Them

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

Appliance sales in BILLIONS OF DOLLARS

L T 1 T

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

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

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

Air Conditioners (Room) 6,500,000
Bed Coverings. .. .. ......10,800,000
Clocks. . B e B 40,268,000
Coffee Makers {outomatic). . . 27,000,000
Freezers. . - 11,200,000
Frypan Skillets. . . ... ...20,600,000
Heaters, Portable (Elec.). .. 14,415,000
Heating Pads. .. ... ... .. 19,925,000
Hotplates. . . .. .. . 12,105,000
Irons (Standard). . . . .44 850,000
Steam frons. . . ... ... .. 28,200,000
Mixers. . .. .127,000,000
Ranges. soc M| ...17,200,000
Refrigerators e e BB o A 49,605,000
Sondwich-Waoffle Comb.. . ..17,615,000
Shovers. . . .. .. Cee. ... ... 34,500,000
Toasters. . . . . = . .40,195,000
Vacvum Cleaners . ) 36,700,000
Washers. .. .. . - ......47,100,000

EARN WHILE YOU LEARN
' with this

APPLIANCE
TESTER

- Yours at No
Extra Charge

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

November, 1963

HE "“ELECTRICAL APPLIANCE BOOM"
Tis in full swing. For example, an-
nuat sales of coffee makers have
zoomed in the last decade from
900,000 to 4.750,000. Room air condi-
tioners have gone from 200,000 a
year to 1,800,000 a year. In just the
last five years Americans have
bought 26 million electric fans. 9
million electric heaters, 5 mitllion
deep-fat frvers!

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

We Tell You Everything
You Need to Know

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

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

NATIONAL RADIO INSTITUTE
Dept. xm1, Washington 16, D.C.

[] Spare Time Earnings

Name. .
Address. . .

City

v o, e e v e v v e oy
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Please send me Free Book about your Electrical Ap) liance Repair Course
and a free Sample Lesson. I am particularly interested in:

[J Business of My Own
I understand there is no obligation on my part; and no salesman will call.

i ..Zone. . -
Accredited Member National Home Study Council

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

FREE BOOK
and Sample Lesson

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

National Radio

- L L)
Institute, Dept. g —
KM 3. Washington B ’4
16, D.C. (No obli- 2l
gation — and no t"”\yyw"
salesman will call N

o~
on you.) cow

e
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State.........
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Citizen Band Class "D” Crysfols

CITIZEN BAND CLASS “D” CRYSTALS

3rd overtone — .005% tolerance — to 95
meet all FCC requirements. Hermetically

sealed HC6/U holders. %” pin spacing. ELCH
.Q50) pins. (Add 15¢ per crystal for .093

pins).

All 23 channels in stock: 26.965, 26.975, 26.985, 27.005,

27.015, 27.025, 27.035, 27.035, 27. 065 27. 071 27.085, 27.105,

27.115. 27125, 27.135, 27.155, 27.163, 27.175, 27.185, 27.205,

27.215, 27.225, 27. ’5)

'\latched crystal sets for ALL CB units (Specifv equipment
make and model numbers) $5.90 per set

CRYSTALS IN HC6/U HOLDERS

SEALED 486 pin spacing — .050 diameter — .005%
OVERTONE tolerance

15 to 30 MC

30 to 40 MC ..........

40 to 65 MC ...............
FUNDAMENTAL From 1400 KC to 2000 KC

FREQ. SEALED .005% tolerance

From 2000 KC to 10,000 KC, any

$5.00 ea.

frequency. .005% tolerance $3.50 ea.
RADIO Specify frequency. .05 pins spaced %" (Add
CONTROL 15¢ for .093 pins). $2.95 ea.

QUARTZ CRYSTALS
FOR EVERY SERVICE

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

FT-243 holders MC-7 holders
Pin spacing " Pin spacing 3"
Pin diameter 093 Pin dizmeter .125
CRIA/AR holders FT-171 holders

Pin spacing 1" Pin spacing 3"
Pin diameter .125 Banana pins

MADE TO ORDER CRYSTALS . . .

TEXAS CRYSTALS

mvu %) GlDVE

Specify holder wanted

1001 KC to 1600 KC: .005¢% tolerance ........ $4.50 ea.
1601 KC to 2600 KC: .0059 tolerance .... $3.00 ea
2601 KC to 8650 KC: .005% tolerance ............ $3.00 ea
86531 KC to 11.000 KC: .005% tolerance ..... ......$3.75 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), 6 meters
{8335-8650 KC) within 1 KC
FT-241 Lattice Crystals in all frequencies from 370 KC to
540 KC (oll except 455 KC and 500 KC) 50c ea.
Pin spacing %" Pin diameter .043
Matched pairs . 15 cycles $2.50 per pair
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.25 ea.; 500 KC
Crystals, $1.25 ea.; 100 KC Frejquency Standard Crystals in
HC6/U holders $4.50 ea.; Socket for FT-243 Crystal 15¢ ea.;
Dual Socket for F'I-243 Crystals, 15¢ ea.; Sockets for MC-7 and
FT-171 Crystals 25¢ ea.; Ceramic Socket for HC6/U Crystals
20c¢ ea.
IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals,
order direct and send us his name.

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

TWO PLANTS TO SERVE YOU
RUSH YOUR ORDER NOW TO CLOSER PLANT

hTEXAS CcRYSTALSY

Div. of Whitehall Electroni¢es Corp., Dept. E-U3
1000 Crystal Orive. Fort Myers, Florida Area 8t3 Phone WE 6-2109
4117 W. Jefferson Bivd., Los Angeles. Calif. Area 213 Phone 73(-2258

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA
COST ATTACH THIS ADVT. TO YOUR ORDER!

By the Publishers of MECHANIX ILLUSTRATED

ROBERTG.BEASON
Richard A. Flanagan
Robert D. Freed
Lou Rubsamen
Linda R. Grossman
Rosanne Walsh
John F. Webster

editor

feature editor
technical editor
art editor
editorial assistant
production editor
advertising mgr.

CONTRIBUTING EDITORS

Robert Hertzberg,
wW2DIJJ

Len Buckwalter,
KBA4480

C. M. Stanbury Il
Herb Friedman,
W2ZLF/2W6045

R. A. Markoff, M.D.
Harry Kolbe

John Milder

David Muirhead

EXECUTIVE STAFF

editorial director Raliph Daigh
advertising director James B. Boynton
art director Al Allard
associate art director Raiph Mattison
production director George H. Cari
L
ADDRESSES

Editorial and Advertising Offices: 67 West 44th St.,
New York 36, N.Y. Subscriptions: Change of address
Form 3579 to Subscription Dept.,, Fawcett Bldg.,
Greenwich, Conn.

amateur radio
citizens band

swi-dx
special projects

medical electronics
audio
audio
audio

ELECTRONICS ILLUSTRATED is published bi-monthly
by Fawcett Publications, Inc., Fawcett Place, Green-
wich, Conn. W. H. Fawcett, Jr., President; Gordon
Fawcett, Secretary and Treasurer; Roger Fawcett,
General Manager; Roscoe K. Fawcett, Circulation
Director; Donald P. Hanson, Assistant General Man-
ager.
L]

Second-class postage paid at Greenwich, Conn.. and
at additional mailing offices.
L]

. Subscription price $4 for 12 issues in U.S. and pos-

sessions and Canada. All other countries $6 for 12
issues. Foreign subscriptions and sales should be
remitted by International Money Order in U.S. funds
payable at Greenwich, Conn.

-
Printed in U.S.A. Copyright © 1963 by Fawcett Publi-
cations, Inc. Permission hereby granted to quote from
this issue of this magazine on radio or television pro-
vided a total of not more than 1,000 words is quoted
and credit is given to the title of the magazine and
issue, as well as the statement, copyright 1963 by
Fawcett Publications, Inc.

Electronics Illustrated

www americanradiohistorv. com


www.americanradiohistory.com

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

Get the Training You Need at COYNE

then Step into High Salary Position in
the Branch of Electronics You Like Best!

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

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

AIRLINES NEED MEN

Who pays this kind of money to begin-
ners? You'd he surprised at how many fine
openingsthere are I[:)r Coynetrained men—
in small towns and hig cities everywhere
all year 'round. For example, the airlines
are always on the lookout for men who can
fill joba as radio mechanics, aircraft elec-
tricians and electronic systems techni-
cians, to mentiononly a few. From a good
starting salary, a trained man can quickly
boost his income to $8,000 a year. And
that is by no means the limit.

e

THE MISSILE INDUSTRY

Another field where employers are clam-
oring for trained men is the missile indus-
try —an industry growing so fast as to be
almost unbelievable. Here there is a con-
stantly increasing need for trained men.
Everyday these companies are hiring elec-
tronic technicians, laboratory technicians,
electronic assembly inspectors and field
service engineers. A field service engineer
with minimum experience can easily de-
mand and get $8.000 a year —plus extra
compensation in the form of living ex-
penses and incentive pay.

COMPUTERS—Data Processing

A tremendous field. Men with basic elec-
tronic training are welcomed by manufac-
turers to receive further training—whileon
salary in —the operation and maintenance
of their apecialized equipment. Opportu-
nities unlimited. No ceiling on salaries.

TV and RADIO Manufacturers

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

November, 1963

And the same thing can be said of salaries.
These radio and TV manufacturers are ex-
panding into new fields and are growing
at an unheard of rate. Any man with abil-
ityand ambition can grow with them, earn
promotion after promotion. With these
promotions come frequent pay raices as
he continues to step from one important
job to one still more important.

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

These are not dreams. They are realities.
Butdon’t try to break into Electronics “on
yourown.” You cansave yearsof struggle
and disappointment by first getting the
necessary training at the great shon-labo-
ratories of the Coyne Schoo! in Chicago.

electronics.

www americanradiohistorv. com
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e <% a‘lﬁ OUT AND MAIL NOW! — — ==,

COYNE ELECTRICAL SCHOOL, Dept. 83-A
1501 W. Congress Parkway, Chicago 7, IH.

' Send me your big 48 page Book ** Your Opportu-
nities in Electronics’ and complete information
‘ about getting training for a high paying positinn in

.............................. Age._ ..
i
__________________ Phone ___ .. _.......
RR No.or
.................. Zone.. _State _ __.. .

IN 1898

CHICAGO —THE NATION’S
ELECTRONICS CENTER

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

And think of the training you will get!
Coyne is the oldest, largest and most
completely equipped Resident School
of ita kind. And it is right in the heart
of America’s electronics center! Best of
all, you canstart your training with only
a smalldown payment. Then take care
of the balance after you graduate!

FREE CATALOG

You’ve just read a bare outline of what
Coyne offers to men who want to get
into electronics.
You'll find the
complete, fasci-
nating story in
our big 48-page
book which will
be mailed free
of charge when
you return the
coupon below or
send your name in
on a postcard today.

Coyne Electrical School

Chartered as an Educational Institution not for Profit
Dept. 83-A Chicago7, Illinois

1
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Write to: Letters Editor, Electronics Illustrated,

@ Flap-Jack Tapes

I think RCA’s idea of selling pre-
recorded tape cartridges is great. Play-
ing them is like tossing flapjacks on a
griddle. Why haven’t other manufac-
turers got on the pre-recorded-cartridge
bandwagon?

Jim Chase
Des Moines, Iowa

Just wait a little longer, Jim. You're
going to find a lot of people on that band-
wagon—and soon.

@® Heady Question

I'm setting up a stereo system. How
far apart should I put my speakers?
Peter Billera
Fair Lawn, N. J.
There’s an invariable rule, Pete: cut
and try. But keep headphones 6 inches
apart.

@ Licen$e Fee$

I can think of better things to do with
$8 than shell it out to the FCC every
time I change addresses or renew my CB
license. The only thing you get for noth-
ing now is an extra half-inch of lead on
resistors, transistors and the like.

P.D.B.
Duluth, Minn.

CB and other FCC licenses always
cost somebody something. The guy who
paid used to be the taxpayer. Only dif-
ference is that now the payer is the user

6

® Bang!

I liked your July issue until I came
to The Big Bang (CB CORNER)
Technically, the article is correct.
However, it indirectly indicates that
CB radio is the only type of two-way
radio which can set off dynamite
charges accidentally. The author neg-
lected to add that any two-way radio is
capable of doing the same thing.

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

We restricted our comments to CB
because that’s what CB CORNER is all
about.

@ Unlisted

Your Directory of CB Clubs (July
EI) had a serious omission: The Dela-
ware County Citizens Radio League.
Can we get on the list?

Charles Matson
Box 523
Havertown, Pa.

Watch EI for an updated Directory

with a serious addition.

@® Stacked

sl e L [0
000 ’G D‘u -
A e s )

I've reached the point where I've got
so much equipment I can hardly see
over the top. Why doesn’t someone in-
vent something to help people in my
predicament?

Dolf Myers

Pacific Palisades, Calif.
Ever hear of a rack panel, Dolf?

{Continued on page 8]
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Cast your ballot for a successful future!

223 1.6.5. GOURSES

I.C.S. is the oldest and largest cor-
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ACCOUNTING Basic Inventory Controf
Acconnhng Busmess Admmlstlahon

ost A i
Federal Tax Business Law
General A
Junior Accounting Mgrkel|ng
Practical A &
publicRconnting Caﬁmddi::lg:siness

a

ARCHITECTURE Mariagemant
AND BUILDING Condensed Business
Architectural Drawing & Practice

Designing
Architecture
Building Contractor
Building Estimator
Building Inspector

Industrial Psychology

Managing a Small Store

Marketing

Modern Executive
Management

Office

Building

Carpenter-Builder

Carpentry & Millwork

House Planning & Interior
Design

Mason

Painting Contractor

Reading Arch. Blueprints

Review in Arch. Design &
Practice

Review of Mech. Systems
in Buildings

ART

Amateur Artist

Commercial Art

Commercial Cartooning

Ilustrating

Interior Decorating

Show Card & Sign Prod.

Show Card Writing

Sign Painting & Designing

Sketching & Painting

AUTOMOTIVE

Automatic Transmission
Specialist

Automobite BodyRehmidmg
& Retinishin

Automobile Eleclncal Tech.

Automobile Engine Tune-Up

Automobile Technician

Automotive Mechanic

Diesel-Gas Motor Vehicle
Engines

AVIATION

Aircrait & Powerplant
Mechanic

introductory Aero-Engi-
neering Technology

BUSINESS

Advertising

For Real Job Security—Get an 1. C. S. Diploma! 1.C. 8., Scranton

Programming for Digital
Computers
Programming the 1BM 1401
mputer
Purchasing Agent
Retail Business
Management
Statistics and Finance
Systems and Procedures
Analysis
CHEMICAL
Analytical Chemistry
Chemical Engineering
Chemical Engineering Unit
Operations
Chemical Laboratory Tech.
Chemical Process Contral
Technician
Chemicai Process Operator
Elements of Nuciear Energy
General Chemistry
CiviL
ENGINEERING
Civil Engineering
Construction Engineering
Highway Engineering
Principles of Surveying
Reading Structural
Blueprints
Sanitary Engineering
Sewage Plant Operator
Structural Engineering
Surveying and Mapping
Water Works Operator
DRAFTING
Aircraft Drafting
Architectural Drafting
Electrical Drafting
Electrical Engineering
Drafting

Electronic Drafting
Introductory Mechanical
Drafting
Mechanical Drafting
Sheet Metal Layout for
Air Conditioning
Structural Drafting
ELECTRICAL
Electric Motor Repairman
Electrical Appliance
Servicing
Electrical Contractor
Electrical Engineering
{Power aption or
Electronic option)
Electrical Engineering Tech

Electrical Instrument Tech.

Electrical Power-Plant
Engineering (Steam
option or Hydro option)

Industrial Electrical Tech.

Industrial. Telemetering

Pawer Line Design and
Canstruction

Practical Electrician

Practical Lineman

Reading Electrical

respondence school. 223 courses.
Business, industrial, engineering.
academic. high school.
vou. Direct. job-related. Bedrock
facts and theory plus practical

One for

Industrial Foremanship
Industrial Supervision
Personnel-Labor Relations
Supervision

MATH EMATICS
Advanced |

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

Send for the 3 free hooklets of-
fered here and find outhow I.C.S.
can be your road to success.

Paper Making

Pulp Making

Puip & Paper Engineering
Pulp & Paper Making

RAILROAD
Car Equi t

and

for Engineering
Mathematics and Physics
for Engineering
Modern Elementary
Statistics

MECHANICAL
industrial Engineering
fndustrial instrumentation
Machine Design
Mechanical Engineering
Quality Control
Safety Engineering
Technology
Tool Design
PETROLEUM
Natural Gas Production &
Transmission
Oil Field Technology
Petroleum Production
Petroleum Production

Biueprints Engineering
EI‘(‘GII’ EER'NS‘ Petroleum iTleﬁllery Oper.
Chemical PLASTICS
EI‘::Itrical Plastics Technician
isctianical HEATING CAIR
Industrial Management for CONDITIONING

Engineers
ENGLISH AND
WRITING
Better Business Writing
Introductory Technical

Writing
Modern Letter Writing,
Practical English
Short Story Writing
HIGH SCHOOL
High School Business
High School College Prep.

(Arts)

High Schoot College Prep.

(Engineering & Science)
High School General
High School Mathematics
High School Secretarial
High School Vocational

LEADERSHIP
Basic Supervision

Air Conditioning

Air Conditioning Main.

Domestic Heating with
Oil & Gas

Domestic Refrigeration

Gas Fitting

Heating

Heating & Air Conditioning
with Drawing

Plumbing

Plumbing & Heating

Plumbing & Heating
Contractor

Plumbing & Heating
Estimator

Practical Plumbing

Refrigeration

Retrigeration & Air
Conditioning

Steam Fitting

PULP AND PAPER
Paper Machinz Operator

;
Motive Power Fundamentals
Railroad Administration

Spinning

Textiie Designing

Textile Engineering
Technoiogy

Textile Mill Supervisor

Warping and Weaving

Wool Manufacturing

TRAFFIC
Motor Traffic Management

SAL ESMANSH P Railway Rate Clerk
Creative S Traffic

Real Estate Salesmanship TV-RADIO-
Sales Management ELECTRONICS

Salesmanship
Salesmanship & Sales

Commaunications iechn'l'gy

SECRETARIAL
Clerk-Typist
Commercial
Professional Secretary
Shorthan
Stenographic
Typewriting

SHOP PRACTICE
Foundry Practice
Industrial Metallurgy
Machine Shop Inspection
Machine Shop Practice
Machine Shop Practice &
Toolmaking
Melallurgical Engineering
Technology
Patternmaking
Practical Miilwrighting
Reading Shop Blueprints
Rigging
Tool Engineering Techn'gy
Toolmaking
Welding Engineering
Technology
Welding Processes
STEAM AND
DIESEL POWER
Boiler Inspector
industrial Building
Engineer
Power Plant Engineering
Stationary Diesel Engines
Stationary Fireman
Stationary Steam
Engineering
TEXTILES
Carding

f
Electronic Fundamentals
(Programmed)
Electronic Fundamentals
with Elec. Equip. Tr'n'g
Electronic instrumentation
& Servo Fundamentals
Electronic Principies for
Automation
Electronics and Applied
Caiculus
Electronics Technician
First Class Radiotelephone
License
Fundamentals of Electronic
Computers
General Electronics
General Electronics with
Electronic Equip. Tr'n'g
Hi-Fi Stereo and Sound
Systems Servicing
fndustrial Efectronics
tndustrial Electronics
Engineering
Industrial Electronics
Engineering Technician
Practical Radio-TV Eng'r'g
Practical Telephony
Principles of Radio-
Electronic Telemetry
Principles of Semiconduc-
tor-Transistor Circuits
Radio Servicing with Radio
Equipment Training
Radio & TV Servicing
Radio & TV Servicing with'
Radio Equip. Tr'a'g.
Second Class Radlo(ele~
phone Lice

Carding and
Cotton Manufacturing
Oyeing & Finishing
toom Fixing

cer
15, Penna. ac

?ound Systems Speclallst

Radio Commumcatlons
TV Receiver Servicing
TV Technician

edited Member,

National Home Study Council

INTERNATIONAL CORRESPONDENCE SCHOOLS I&= S

: BOX N2723J, SCRANTON 15, PENNA. In Hawaii reply P.0. Box 418, Honolulu :
: Without cost or obligation, send me “HOW to SUCCEED," the opportunity bookiet about the field | have indicated below, and a sample Jesson =
: Name of the course in which you are interested I, :
: Your Name. — -Age. Home Address =
: City_ _ Zone State. . Working Hours—___AM. to_ P :
: Occupation. A ___ Canadian residents senq coupon to Inlerpqlional Correspondence Schools, Canadian, Ltd !
H Montreat, Canada....Special low monthly tuition rates to members of the U. S. Armed Forces. 1
[ - -l
November, 1963 7
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Interested in Amateur./ Shortwave Radio?

NEW RECEIVER GUIDE

from National

Just out! National's complete receiver guide.
All the facts and specs you need to choose the
very best in amateur/ shortwave equipment.
Describes, in complete detail all of the superb
equipment built by National — including:

= =

NC-190 I ¥ NC-60 NC-140
Doubte conversion | New alt-band re- Perfect choice for Brand new! Dou-

£ . | ceiverdesignedex- | the beginnin i
s v | SISO | 1, S | e
shortwave listen- | er. This superhet. | 210 TeCeiver with
Dlal Sefector! | o "noiiee and Wi- erodyne all-band | National’s famous
Product detector | Fi fan. S meter | yoceiverwithgiant | Didl Sefector and
and ferrite filter | Q multiplier. Ex- electrical band- | Q multiptler selec-

clusive tuner out- N i

::I;ch:;y;lsn::: S0 for TocPalth ?p,“a and buit- | tvity. RF Stage

- your Hi-Fi system, | i Speaker. Thou. | and S:meter. No
Vernier for un- | $119.95 NC.105w | Sands in use | other receiver
equaled tuning | in pandsome wal- | throughout the | compares in value.
ease. $219.95. nut case, $139.95. world. $59.95 $189.95.

Name

NATIONAL
RADIO COMPANY, INC.
oS5t Address

t. £1.11
A whoily Owned Subsidiary
of National Company, Inc. .
Melrose 76, Massachusetts City

GREENLEE CHASS‘IS PUNCHES

Make accurate, finished holes in 114 minutes
or less in metal, hard rubber and plastics. No
tedious sawing or filing — a few turns of the
wrench does the job. All standard sizes . . .
round, square, key, or “D” shapes for sockets,
switches, meters, etc. At vour electronic parts
dealer. Literature on request.

_ B
GREENLEE TOOL CO. G,nsgtts

2028 Columbia Ave., Rockford, lllinois

FEEDBACK

Continued from page 6

@® Stuck

You're saying a mouthful when you
imply that persistence is all that's
needed to learn the code (THE CODE,
Sept. EI). I've been persisting for
weeks and I'm still on a 10-wpm pla-
teau. What do I do now? Go Novice?

Harry Marcus
Atlanta, Ga.
No, just go persist some more.

@® Rolling Shack

You took us all right along in the back
seat of that Volkswagen on the HAM
SHACK'’S grand tour (Sept. EI). 1
realize most Europeans roll their own
gear, but I was a little surprised at the
elaborateness of the German shack you
showed. Are there many like that over
there, do you suppose?

Howard Jay
Detroit, Mich.

Quite a few, Howard. Continental
homebrewers have formulas we’ve
either forgotten or mever learned.

@® Canine Counterspy

S e
AN

‘““mu"ﬂlr e

Your article, WANT TO BE A
COUNTERSPY (July EI), was excel-
lent. I recently read about how a dog
belonging to a U.S. diplomat overseas
succeeded in uncovering a bugging de-
vice planted in the embassy. The
gadget was triggered by a high-fre-
quency signal that the dog could hear.
The high pitch led the mutt—and his
master—right to the hiding place. This
ought to encourage a new department
for the C1A—canine counterspying.

Dan Vogel
Seattle, Wash. &

Electronics I'llustrated
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JOB OPPORTUNITIES!
WHI Excrrement!

can be

Yours as a trained F You PREPARE
ND BLUEPRINT
A SOLID

L] g . .
' ¢ CAREER IN
‘ r 0 “ I s | 7 THIS
16 AST-GROWING
TELEVISION | FIELD!

TECHNICIAN

OVER 6,000 FIRMS HAVE EMPLOYED
DeVRY TECH GRADUATES!

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

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

able the rest of your life. MICRO-WAVES

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

HOW DeVRY TECH CAN “‘BLUEPRINT’’ YOUR CAREER!

DeVry's faculty mat only know how to teach Electronics, but they alse understand men. They
most likely know the type of problems you face. From this staff you get help, advice and
understanding. It is this “human” side of DeVry's program that has caused many of our
graduates te say: “DeVry Tech not only trains you for a job, they actually help you Mueprint
a profitable future!”

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

EFFECTIVE EMPLOYMENT SERVICE "
DeVry Tech's effective” Employment Service is available to all graduates
without additienal cest. Elecromcy in

2 FREE BOOKLETS
Send Coupon TODAYI

*’One of North America’s Foremost Electronics Troining Cenfers’’

[ e e e v o e e v e s e o v o e
DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago 41, lil., Dept. €I-11-T l
Please give me your 2 FREE BOOKLETS, “Pocket Guide to Real Earn- l
ings'’ and "Electronics in.Space Travel;” also include details on how §

Accredited Member of to prepare for a career in one or more branches of Electronics.

¥ | ]
- :4’ b i 7| INational Home Study Council
M F >
B - =
| i

=N ot i Street. ~ Apt

" s |
T E C H N l C A l- City. | B done____ State_
e v l N s T l T u T E O Check here if you face military service.

2075 Canadion residents address: DeVry Tech of Conada, Ltd.

CHICAGO o T ORONTO 970 Lawronce Avenue West, Teronto, Ontario

Name__ HAge
PLEASE PRINT

November, 1963 9
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(XXX

NEW

CREI SPECIAL PROGRAM

Now you can benefit from the same Quality Training

CREI provides for men in the Electronics Industry

Electronics is rapidly expanding to every field.
As a resuit, knowledge of electronics is be-
coming essential for any man who wants to
make the most of his job opportunities.

Now you can learn electronics the way men
in the industry do. Because of the growing
need for electronics know-how, CREl has
prepared a Special Program in Basic Elec-
tronics, using the methods developed in more

than 36 years of providing training through
home study for men working in electronics.
CRE! aiso maintains a Residence School
offering an Associate Degree Program in
Electronic Engineering Technology.

The technical material in this program is
prepared with the assistance of leading engi-
neers and scientists from private companies
and government organizations. It gives you,
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XX

IN BASIC ELECTRONICS

step-by-step and in an interesting and effec- Mail coupon or write: CREl, Dept. 1711-A,
tive manner, the knowledge of electranics you 3224 Sixteenth St., N.W., Washington 10, D.C.
need and industry needs. e———————————————
Included from the vy, start of the pro: s ks fl - The Capitol Radio Engineering lnstitute I
gram is preparation for your FCC Com- NMSREMSTE £, ded 192. Accrediled Member of the National

3 . QF) Home Study Cauncil
mercial License. Dept. 1711-A, 3224 Sixteenth St., N.W.

|
Electronics men, on every level from tech- Washington 10, D.C. :
nician to engineer, have studied electronics & Z?Elsessendi"pe FREE Boo; describing new |
through CREl—many in company-sponsored Sy l Ihavege:ilgah séﬁiﬁ’.’ﬂd'ﬂ‘cat?é'n‘.“"°"°"'“‘
programs. Now this professional-quality train- i
ing is available to you. Nams Age. i
You're eligible if you're a BddiessE i

|

I

high school graduate. FREE LTEI City _ Zone__ State

BOOK gives you the details; Type of Present Work_ - —_—

send for your copy today. L_____.___.___....___J
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..electronics in the news|

AVING A BALL... That little
black-and-white dot on top of

the big ball represents two people
who are having a breath-catching
look at a 150-foot radome put up in
Massachusetts to house experi-
mental radio antennas. The ball’s
skin is made of thin plastic-glass
fiber and has a cross-hatching of
geodesic-dome-type supports. Itis
similar to many of those built on
the DEW Line in the Far North.
One of its special features is a
rubber-base covering, Radalon,
which was developed by B. F.
Goodrich. It is weather-resistant
but has no effect on radio waves.

bty ' Dead, Dead, Dead. . . Most anyone could
A\ guess that the photo at left shows an
e anechoic chamber. Matter of fact, it does,

but it has nothing to do with sound. The

room is being used by Sperry Gyroscope to

test radar equipment because it offers no

echoes to high-frequency radio signals. The

RF energy is absorbed by some 2,500

= urethane foam spikes when it hits the wall.
The end goal is information helpful in the

design of electronic countermeasures tech-

niques; in short, how to jam enemy radar

looking for our missiles. The white post in

‘ the background is a polystyrene pedestal
Sy v which holds test targets. An engineer is
| ¢ putting up a baseball-size test sphere.

S-9 Canine . . . Mucho and his
buddy, Pvt. Eugene Yoakum of the
Alexandria, Va., Police Depart-
ment, opened a new frontier in
radio control last year. The dog
is shown wearing a radio receiver
on which he receives commands
from his master. The RC dog
takes his orders and carries them
out as much as a mile from base.
At one point, experiments were
run wherein other cops tried to
jam the radio and then gave their
own commands, badman-style, to
the pooch. He ignored them and
listened to his master. Result: a
shake and Dog of the Year Award.

12
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Through

HOME STUDY
or in )

RESIDENT CLASSES

v

The Grantham Communications
Electronics Course prepares you
for your first class commercial

F.C.C. LICENSE

The Grantham home study course teaches you prin-
ciples of electronics in a simple “easy-to-grasp” manner.
Each new prineiple is explained first in everyday lan-
guage and then, after you understand it, is associated
with the proper technical language. You learn and re-
member more, because the emphasis is on understanding
rather than on meniorizing.

This correspondence course is directed toward two
major objectives— (1) to feach 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. exanminations under the watchful direction
of an instructor who is especially qualified in this field.

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.

Get details concerning how we can prepare you for
your F.C.C. license and how that license can help you
advance in electronics. Mail the coupon below to the
home office of Grantham School of Electronies in Holly-
wood, Calif., and our free catalog will be sent to you
promptly.

x [ ] L]
—field of opportunity —

offers
interesting and profitable careers in

RADIO AND TV BROADCASTING « TWO-WAY RADIO COM-
MUNICATIONS » RESEARCH AND DEVELOPMENT  RELAY
STATION MAINTENANCE « AUTOMATION ELECTRONICS
« TECHNICAL WRITING IN ELECTRONICS « INDUSTRIAL
ELECTRONICS + ELECTRONIC COMPUTERS * MILITARY
ELECTRONICS ¢ INSTRUMENTATION « TELEMETERING
« AERONAUTICAL ELECTRONICS » SPACE ELECTRONICS
and many other
interesting and profitable fields of the present and future
[ ]

To get ahead in electronics, you must have the proper
training and your employer must know that vou have that
training. Your F.C.C. license is a “diploma” in communi-
cations electronies granted by the U.S. Government, and
it is recognized as such by employers. Grantham School of
Electronics specializes in preparing you to earn this
diplomna.

HERE’S PROOF. ..that Grantham students prepare for
F.C. C. examinations in a minimum of time. Here is a list
of a few of our recent graduates, the class of license they

got, and how long it tock them:
License Weeks

David H. Kiempet, Lambert, Montana 1st 12
James Lee Winde, 805 Princeton Rd., Wilmington, Del. 1st 12
Wayne A. Taylor, 4111 Nicholson St., Hyattsville, Md. st 30
Ralph Munday, 417 West Pecan, Rogers, Arkansas - st 13
Harold F. DeBruin, 1621 N. Morrison St., Appleton, Wisc. 1st 12
Floyd R. Henderson, 3219 Andrita St., Los Angeles. Calif. st 24
Gerald D. Herbert, Route 6, Bloomfield, lowa . 1st 12
Alexander Mikalaski, 4510 Rittenhouse St, Riverdate, Md. 1st 30
Joseph ). Hytovick, 260 Poplar St., Dickson City, Penn. st 12
Wayne F. Murphy, 317 Jetferson St, Roancke Rapids, N.C. st 12
John L. Mariow, Box 384, Umatilia, Oregen st 12

If you are interested in details concerning our training,
indicate in the coupon below whether you prefer home study
or resident classes, and mail the coupon to the School’s home
oftice in Hollywood, California — to the address given in the
coupon — for free details.

GRANTHAM SCHOOL OF ELECTRONICS

HOLLYWOOD SEATTLE

KANSAS CITY | WASHINGTON |

Resident Class Schedules Available

9 am. unti] 1 p.m.

12:30 p.m. Nome Age
(3) In 5 months of EVENING classes, meeting Mondays. Wednesdays, Address
and Fridays from 6:30 p.m. until 10:30 p.m.
(4) In 7 months of EVENING classes, meeting Tuesdays and Thurs- i . .
days from 6:30 p.m. until 10:30 p.m. I am interested in: [] Home Study [3 Seattle closses
[ Hollywood closses [J Washington closses
Accredited Member, National Home Study Council e

November, 1963

The complete Grantham Communications Electronics Course is offer- National Headquarters Office
ed under several different DAY and EVENING schedules, as follows: Grantham School of Electronics
(1) In 3 months of DAY classes. meeting Mondays thru Fridays from 1505 N. Western Ave., Hollywood 27, Calif.

(2) In 2 months of DAY classes. meeting Mondays thru Fridays from
8:30 a.m. until 5:30 p.m., and Saturdays from 8:30 a.m. until

(Mail in envelope or paste on postal card}

Gentlemen:

Piease send me your free booklet telling how | can gel my com-
mercial F.C.C. license guickly. | understand there is no obligation

13
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: ; in reflecting surfaces, and dust can be
...electronics in the news RN RS E Ry INg

Filmy Feature . . . A thin coating of
fiber glass is being put on the picture

surfaces of TV tubes these days by gow Many ?h
Westinghouse. It eliminates the lami- h.oll: r}r: l% dt
nate panel or the thick hunk of plate thamis Stelfady
glass that used to protect the viewer in
case of a sudden implosion of the tube.

in our photo is
about to make
a guess at how
many beans
there are in the
jar, and that
she’s at the lo-
cal candy store.
In point of fact,
she works for
Western Electric’s factory in Allentown,
Pa., and the jars happen to be filled with
transistors. The company places the
tiny components in vacuum jars to pre-
vent moisture or contamination from
reaching them prior to installation. The
The glass-fiber film, being held up here protection pays off in much longer life
by a Westinghouse worker, makes the for the transistors when they are oper-
tube lighter and shorter and is just as ating in such impossible-to-reach loca-
safe, the company claims. Viewing is tions as orbiting satellites and other ex-
said to be improved by the reduction otic equipment.—§

LARGE, SELECT STOCK! DEPENDABLE, FAST SERVICE!

® Every tube tested in our Oown laboratory for mutual conductance
and life test. SPECIAL PURPOSE
we Kuarantee FREE replacement for one year of any tube purchased and INDUSTRIAL
from us which tails to function efficiently under any or all operating
x«:‘ndl:t-ons. Promat retunds on any defective merchandise. TUBES
vertised tubes not necessarily new, but may be electrically per-
fect tactory ds or used tub h clearly so marked. AT SPECIAL SAVINGS!

3257 gn; g:VAGGY i Type Price
gu 213 245 5 872A $6.95
N7 X 1
6Q7 5Y6G < -70 | 884
654 7A4/XXL 1 . 885
6S8GT 7AS5
6SA7 7 954
955
957
2050
2051
5643
5654

5686
+.95

PER " 1s | 9687

for WUNDReD .00 | 3703
ASSTD 24A 35.00 5725

18.95 | 3726
ANY TUBE LISTED g
2525 32.00 3763

100 | 3814A

SINCE 1957

Not Connected With Any

5879 ) :
g:;A Mo S0 | a8 P¥R Other Mail Order Tube Co.

8298 7.00 | 6146 K
832 3.00 | 6159 ) ALL TUBES SENT POST-

MICRO TUBE FABULOUS LOW. PRICES!

AGE PAID. Piease send
832A 5.50 | 6201 35¢ handling for orcers
866A 2.95 | 6900 under $5. Send 25%

EXTRA SPECIALS: gepa on 5.0 D. ord‘ears.
6/12 volt VIB 89¢ end approx. postage
6/12 voli New VIB $1.49 on Canadian and for-

50 watt 25K Sprague Resistors 30¢  [RALAIMAAES

wriTE DEPT.FTREN FOR OUR FREE
P.0. Box 55 Park Sta. COMPLETE LIST OF TUBES &
Paterson 3, N. J. SPECIAL PURPOSE TUBES

14 Electronics Illustrated
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Reg. U.S.
Pat. Off.

BUILD 20 RADIO

CIRCUITS AT HOME $2 95

with the New
PROGRESSIVE RADIO "EDU-KIT" @

A Practical Home Radio Course

Now Includes * No Knowledge of Radio Necessary
% 12 RECEIVERS * e
* 3 TRANSMITTERS No Additional Parts or Tools Needed
* SQ. WAVE GENERATOR * EXCELLENT BACKGROUND FOR TV = .
* SIGNAL TRACER L a Training Etectronics Technicians Since 1948
»x AMPLIFIER bl SCHOOL INQUIRIES INV D
* SIGNAL INJECTOR = z FREE EXTRAS
* CODE OSCILLATOR * Sold in 79 Countries
#
YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE o/ SOEDERING, IRON
e ELECTRONICS TESTER

The ‘‘Edu-Kit'* offers you an outstanding PRACTICAL HOME RADIO COURSE at a ® PLIERS-CUTTERS
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making ® ALIGNMENT TOOL
use of the most modern methods of home training. You wili learn radio theory, construc- e WRENCH SET carD
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. e VALUABLE D'SCOUNY‘J i
. You will learn how to build radios, using regular schematics; how to wire and soider . CERTI'IC{;‘YEI 0‘01 o" TaanvaL
in a professional manner; how to service radios. You wili work with the standard type of o TESTER INSTRUCTION MANUAL
punched metal Chassis as well as the latest development of Printed Circuit chassis. . s HIGH FIDELIT v R;DIO

You will learn the basic principles of radio. You will construct, study and work with » TELEVISION BOOK o R
RF and AF amplifiers and oscillators, detectors, rectifie test equipment. You will learn TROU!LE-SNOON DYy cLus:
and practice code, using the Progressive Code O . You will learn and practice . MEMDERSN"'J s“nvnci Fee
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progre CONSULTATIOENSE rasiNING
sive Dynamic Radio & Electronics Tester, Square Wave uenerator and the accompanying AMATEUR LIC Env
inscrucaonal material. e PRINTED CIRCUIT =

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build 20 Receiver, Transmitter, Square Wave Generator, Code

Qe Sar e e, B, e P Gt B Y TSERVICING LESSONS |

Abiolnt‘ely no previous knowledge of radio or science is required. R iEd o
product of many years of teaching and engineering experience. The ‘‘Edu-Kit'' will pro- - -

vide you with a basic education in Electronics and Radio, worth many times the complete You will learn trouplc--ho?‘:::rg 323

price of $26.95. _The Signal Tracer alone worth more than the price of the entire kit servicing in a progressive mal B

will practice repasrs on the sets tha

THE KIT FOR Ev R ON you construct. You will learn symptoms

E Y E and causes of trouble in home, portable

and car radios. You will iearn how to

. You do not nieed the slightest background ages and backgrounds have successfully Gse the profes Tracer, the
in radio or science. Whether you are inter- used the *‘Edu-Kit’”’ in more than 79 coun- unique Signal the dynamic
ested in Radio & Electronics because you tries of the world. The *‘Edu-Kit’’ has been Radlo & Electronics Tester. While you
want an interesting hobby, & well paying carefully designed, step by step, so that are learning in this practical way, you
business or a job with a future, uwill find You canpot make a mistake. The *‘Edu-Kit'’ will be able to do many a repair job for
the ‘‘Edu-Kit”’ a worth-w investment. allows you to teach yourself at your own your friends and neighbors, and charge

Many thousands of individuals of all rate. No_instructor is necessary. fees which wilt far exceed the price of
«Edu-Kit.”” Our Consultation Service

PROGRESSIVE TEACHING METHOD i el Yo wilh Loy el broflems

o you may have.

Jrge Prpgres:lilve Radio ‘‘E8u-Kit'’ is the foremost educational radie kit in the warld,
and is universally accepted as the standard in the field of electronics training. The *‘Edu-
Kit”’ uses the modern educational principle of ‘'Learn by Doing.'" Therefore you construct, FROM o R M G
learn schematics, study theory, practice trouble-shooting—all in a closely integrated pro-

9ram designed to provide an easily-learned, thorough and interesting background in radio. J. Stataitis, of 25 Poplar Pl., Water-

You begin by examining the various radio parts of the “‘Edu-Kit.'' You then learn the e
function, theory and wiri T Then you build a simple radio. With this first  bury, Cenn., oritesi R T
set you will enjoy listening to regular broadcast stations, learn theory, practice testing several sets Jeruily Taaia for itself, 1
and ‘trouble-shooting. Then you build a more advanced radio, learn more advanced theory money. "’"" oy ,2"40 for allCourse
and techniques. Gradually, in a progressive manner, and at your own rate, you will was rea yd“’ “""ad and sent for your
find yourself constructing more advanced muiti-tube radio circuits, and doing work like a but 1 found your
profess onal Radie Technician. L3 ic, P, O. Box 21, Magna
Included in the ‘*Edu-Kit'' course are twenty Receiver, Transmitter, Code Oscillator, Signal BE_ﬂ“V:'""’- iteare wonderful. Here
Tracer, Square Wave Generator and Signal Injector circuits. These are not unprofes- Utah: *‘The E"“'K'ﬂ’_e eetions and also
sional ' *breadboard’" experiments, but genuinc radio circuits, constructed by means of | am sending you ihe questions qof AR
professional wiring and soldering on_metal chassis, plus the new method of radio construc- i the Jast seven years, but like
:uuon kr;own as ‘‘Printed Circuitry."”” These circuits operate on your regular AC or DC house . ark. with Radio Kits, and like to
L1 build Radio Testing IEqulr'i(r:denl-.:' :.r‘-'
11} § nute wor wi
THE "EDU-KIT" IS COMPLETE R e e he " signal Tracer works
fine. Also like to let you know that L
You will receive all parts and instructions necessary to build 20 different radio and teel proud of bgcomnnﬂ 2 member of your
etectronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, Radio-TV Club.*’
variable, electrolytic, mica. ceramic and paper dielectric condensers, resistors, tie strips, Ropert L. Shuff, 1534 Monros Ave..
hardware, tubing, punched metal chassis, lInstruction Manuals, hook-up wire, solder, Huntington, W. Va b oughtyig~cl)
selenium rectifiers, coils, volume controls and switches, etc. drop you a few nes to say that ro.;
In addition, you receive Printed Circuit materials, including Printed Circuit chassis, ceived my Edu-Kit, and was really amazeh
special tube sockets, e and instructi You also receive a useful set of tools, a that such a bargain can be had at such
professional electric soldering iron, and a self-powered Dynamic Radie and Electronics a low price. { have already started Os
Tester. The '*Edu-Kit"' also includes Code Instructions and :Ke Progressive Code Osciltator, pairing radios and phonographs. y

in addition to 7.C.C.-type Questions and Answers for Radio Amateur License training. You
will also receive lessons far servicing with the Progressive Signal Tracer and the Progres-
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in
Radio-TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. the

You receive all parts. tools, instructions, etc. Everything is yours to keep. trouble,

——=— ——UNCONDITIONAL MONEY-BACK GUARANTEE
PRINTED CIRCUITRY | ORDER DIRECT FROM AD—RECEIVE FREE BONUS
At no increase in price, the “Edu-Kit"’

_ RESISTOR AND CONDENSER KITS WORTH §7
now includes Printed Circuitry. You
build a Printed Circuit Signal In)ector, [ Send ““Edu- Kit"” postpaid. | enclose full payment of $26.95.

a unique servicing instrument that can
detect many Radio and TV troubles.  Send “Edu-Kit” C.0.D. ¢ will pay $26.95 plus postage.
(] Rush me FREE descriptive literature concerning “Edu-Kit.”"

really swell, and finds the
there is any to be found.‘'

This revolutionary new technique of |
radio construction 5 now becoming '
popular in commercial radio and TV sets.
A Printed Circuit is a spec insu- I Name P

lated chassis on which has been de-
h

posited a conducting material w
takes the place of wiring. The various
parts are merely plugged in and soldered
to terminals.
Printed Circuitry is the basis of mod-
ern Automation Electronics. A knowl-
edge of this subject is a necessity today I

|
Address g o . . C g PO B S dwars e [ S '
k

PROGRES

1186 Broadway, Dept. S550AE, Hewlett, N. Y. I

for anyone interested in Electronics.
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A.S5B8T-3 SIDEBAND GENERATOR:

*

16

Go Sideband with this General All-Star Team!!

Simply plug the
SBT-3 into the MC-55B or any CB transmitter. Auto-
matically generates double sideband signal for great-

B IS A )

er  rangesssssesssesnss

.MC-5 SIDEBANDER: The world’'s most advanced 11-
meter 2-way radio featuring SIDEBAND RECEPTION
and 15 WATT CONSTRUCTION®. ... iiuieniinenna$229.95

.MODEL 615-B MULTIFUNCTION BRIDGE:
that
standing wave ratio; relative field strength.....$39.95

A single

precision instrument measures: true power;

tinder present ruies part 19.32 the FCC does not provide tor more than § (5} watt input in the
Citizens Radio Service {26.965-27.225 MC Band)

for free, complete technical information
see your General dealer or write:

Dept. 4E,

ﬂ//ﬂ///

Radiotelephone Company

3501 West Burbank Boulevard,
Burbank, California
Phone: 849-6831  Area Code: 213

...electronics in the news

Diamonds in the Sky . . . The four poly-
hedral forms in the foreground of the
photo below are like 360 which are
being put into the S-66 satellite. They
are corner reflectors and in the experi-
ment they will pick up the light beam
from a pulsed ruby laser and reflect it

back to earth. Each one contains three
90-degree angles. Boxton-Beel, Inc,
fabricated the reflectors from cubes of
fused silica like that shown above.

Powerful Punch . . . A new type of
gallium-arsenide junction laser devel-
oped by General Electric researchers
can be operated continuously at a power
output of more than 1 watt—highest yet
achieved by any comparable model. The

two men who designed the laser, Wil-
liam E. Engeler (left) and Marvin Gar-
finkel, are shown looking at it. The
device, besides putting out a hefty wal-
lop of power, has proven relatively
efficient. Put in 5 or 6 watts and you
get 1 watt out, for a 20-30 per cent effi-
ciency.

Electronics I'llustrated

www americanradiohistorv. com


www.americanradiohistory.com

Electronics Technology

A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a 1st
Class FCC License.

License

If you want a st Class
FCC ticket quickly, this
streamlined program will
do the trick and enable
you to maintain and serv-
ice alf types of transmit-
ting equipment.

Pick the course for your career...

Mobile Radio, Microwave
and 2nd Class FCC Prep-
aration are just a few of
the topics covered in this
“compact” program . . .
Carrier Telephony too, if
you so desire.

Here’s an excellent stu-
dio engineering program
which will get you a 1st
Class FCC Llicense and
teach you all about Pro-
gram Transmission and
Broadcast Transmitters.

Get A Commercial FCC License
... Or Your Money Back!

A Commercial FCC License is proof of electronics skill
and knowledge. Many top jobs require it . . . every em-
ployer understands its significance. In your possession, an
FCC Commercial Ticket stamps you as a man who knows
and understands electronics theory . . . a man who’s
ready for the high-paid, more challenging positions.

Cleveland Institute home study is far and away the
quickest, most economical way to prepare for the FCC
License examination. And that’s why we can make this
exclusive statement:

The training programs described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License . . . or your
money back!

Before you turn this page, select the program that fits
your career objective. Then, mark your selection on the

Cleveland Institute

of Electronics

1776 E. 17th Street, Dept. E)-48 ;
Cieveland 14, Ohio

X

oVLVN.
me

P 5
g 5T

Accredited Member

November, 1963

S e e s S i St e, e e S e v gy, M b e e A g

coupon below and mail it to us today. We’ll send you . . .
without obligation . . . complete details on our effective
Cleveland Institute home study. Act NOW . . . and
insure your future in electronics.

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronics
1776 E. 17th St., Dept. 1. 4x ————

Cleveland 14, Ohio i
d [How ¢
Please send FREE Career Informa- 9 ° succeed
in Electronics

tion prepared to help me get ahead in
Ek i ion.

, without further obli

CHECK AREA OF MOST
INTEREST—

1

|

|

|

|

|

|

|

!

[ Electronics Technology [J Firat Class FCC License 3
[J Industrial Electronics [J Electronic Communications i
[J Broadcast Engineering O — . !
other I
1

I

{

|

|

i

|

|

1

Your present occupation__

Name - —
{pleage print)

Addresa

Oitys mo il Zone____State.
Approved for Veteran's Training under Korean GI Bill, ¥1-4%
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durable plastic cushion on each phone.
The headset’s impedance is 8-16 ohms;
price is $29.95. Superex Electronics
Corp., Yonkers, N. Y.

Slim System . . . Take a 12-inch thin-
type woofer, a 6-inch closed-back mid-
range unit and a dome lens compression
tweeter, put 'em
together in a
25x17x6%-inch
package and
you've got
Knight’s KN-
2250 8-ohm
speaker system.
Finished in
oiled walnut
veneer, the KN-
2250 covers the
range from 35-
19,000 cps and
handles up to 45

Electronic
Marzketplace

OOFY Tweeterphones Real

full-range sound comes across
when you’re listening to stereo through
the ST-M head-
phones. Each ear-
piece has its own
separate woofer
and tweeter ele-
ment, and there
are even individ-
ual miniature
crossover net-
works that elimi-

nate the need for
an external control
box. There’s a fre-
quency control adjustment knob and a

watts. It's avail-
able in kit form complete with enclosure
for $59.95; fully assembled, $69.95.
Allied Radio Corp., Chicago, Il

Which of These ELECTRONICS JOBS

Learn FAST—Earn FAST
MTI'S Unique, Exclusive SELECT-A-SKILL Home
Study Training Helps You PICK YOUR JOB.

STARTS YOU EARNING RIGHT OFF.
Want 1o take advantage of Today's Biggest Opportunities? Ready
1o step into a well-paid job that can mean from 25% to 60%
MORE PAY? Interested in being YOUR OWN BOSS—in a profit-
able sparetime or fulltime business? All this is WAITING FOR
YOU in ELECTRONICS—the world’s most exciting and fastest
moving industry.
%V hy You Can GET READY SO MUCH FASTER
with MTI Training
With MTI’s unique Exclusive SELECT-A-SKILL methods you
wasle no time on training you may never need. You choose the field
you want — INDUSTRIAL ELECTRONICS, COMMUNICA-
TlONS ELECTRONICS or RADIO and TV SERVICING! MTI
gives you the specific training in that special field right at home,
under the personal supervision of top-ranking experts. Best of all,
you LEARN BY DOING — by actually working out experiments
and building electronic equipment in your own home with MTI’s
SEVEN BIG QUTFITS and KITS that DON'T COST YOU ONE
SINGLE CENT EXTRA!
An Accredited Member of the NHSC
MTI has already proved the outstanding value of its SELECT-A-
SKILL home study training through the success of thousands of
men of all ages. Most of them had no previous experience. Few
had more than a high school education—many hadn’t gone that far.
MAIL COUPON TODAY for FREE BOOK and
SELECT-A-SKILL OPPORTUNITY FINDER
The coupon brings you MTI’s big, fascmatmg book, “Pick Your
New World of Opportunity in Electronics,” plus the unique Select-
a-Skill Opportunity Finder that takes the guess work out of your
future—gives all the facts about the kind of jobs open, salaries and
what you need to step into YOUR BIG OPPORTUNITY in double-
quick time. Mail coupon NOW

MASSEY I‘ECHNICAL INSTITUTE

/)
/
“ MAIL COUPON NQW= = === === -
MASSEY TECHNICAL INSTITUTE
DEPT. 8-AS-01, lacksonville, Fla.
Please rush to me. l‘llhnu! obligation
your FREE BOOK “'Plck Your Lew
World of Qpportunity ln Eleclnmlcs
PLUR your QELECT KILL Op-
portuntty Finder.

SKILLS PAY BILLS

Take no chances!
With millions unem-
ployed there’s NO
PLACE for men
who Jack the special
skills 8o vital today!
Let MTI give you
the training you
NEED to insure

Name. ...

Address .

camemmeram -t
cmemcmmic s el

? - s, 5 . Zone....Btate. .

At S Tackonwie, Fa: <" ou future! ous L i
Right Where Everything That's New in Elecironics is Happening Jeeccccc—--= = DAL R e e B
18 Electronics I'llustrated
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FOR ADULTS 0

Y!

NEW CADRE C-75 GB TRANSCEIVER

The new Cadre C-75 1.5-watt, 2-channel transceiver is 15
times too powerful for youngsters (under 18 years of age)
to operate, according to FCC regulations. Clearly, it's not
a toy. It's designed for serious CBers who need ‘big set’
performance that can be used conveniently anywhere.

The new C-75, weighing less than 2 lbs; provides clear,
reliable 2-way communications up to 5 miles and more.
All solid state design creates an extremely rugged trans-
ceiver to absorb rough handling, stays on frequency. Two
crystal-controlled channels spell perfect communications
contact everytime. Sensitive superhet receiver (luv for 10
db 8/N ratio) brings in signals in poor reception areas.
Powerful transmitter has one watt output to the antenna.
Adjustable squelch silences receiver during standby. AGC
assures proper listening level. In a word, the C-75 has all
the features you'd look for in a quality full size CB unit.

The C-75 has all the portable conveniences you'd want, too:
operates on alkaline or mercury penlite cells (8-hour re-
chargeable nickel-cadmium battery available); earphone
and antenna jacks; built-in retractable antenna; jack for
base operation while recharging.

Use the Cadre C-75 anywhere in the field, for vehicle, office,
boat or plane. Use it constantly too, because its all-tran-
sistor modular circuit (L1 transistors and 2 diodes) is virtu-
ally maintenance free. $109.95. Recharger and 2 nickel-
cadmium batteries $31.85.

FOUR CADRE 5-WATT ALL-TRANSISTOR TRANSCEIVERS
‘lllmlmlmlmﬂlf & crystal-controlled trans-
h mit and receive positions;
. — automatic gain control,
maximum receiver sensitivity; built-in squelch and noise
limiting are just a few of the features.
CADRE 510 Features variable tuning in addition to crystal
control. Power supply for 110 AC and 12 volt DC. $209.95
CADRE 515 Has a power supply for 110 volt AC and 12 volt
DC. 5 crystal-controlled chennels. $184.50
CADRE 520 For DC mobile operation and fleet use. $187.50

CADRE 525 In portable case with built in battery power
supply, recharger, AC eord, telescoping antenna. $269.95

Ready for CB? It makes sense to go CB with Cadre. See
your Cadre distributor or write:

A 0O FR EE INDUSTRIES CORP. ] COMMERCIAL PRODUCTS DIVISION [J ENDICOTT, NEW YORK [] AREA CODE 607, 748-3373
Canada: Tri-Tel Assoc., Ltd., 81 Sheppard Ave. West, Witlowdale, Ont. Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y.

November, 1963
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SR EEY

GIANT NEW CATALOG

: = 100’s OF BIG PAGES
S CRAMMED WITH SAVINGS

[BURSTEIN-APPLEBEE CO.|

IDep'. El. 1012 McGee St., Kansas City 6, Mo.g END
| 7 Rush me FREE 1964 B-A Catalog. o

| Name B i
I Address lFREE
| ety State |

FOR SPEEDY SERVICE

1102171 647 98 24 0664
T M BROWN

1625 CONGRESS ST.,
WASHINGTON 6, D. C.

WE'RE LOST WITHOUT THIS LABEL

Well, not really fost —but we [ — ~— — ~ 7}
can do things faster for you if

you send along the ADDRESS |
LABEL from your magazine any
time you write to us about your I
subscription. |

N.W,

attach
label

CHANGE OF ADDRESS here

If you're moving, please let us know
six weeks before changing your ad-
dress. Better still, attach the maga-
zine address label to this form, and
print your new address here.

name

|
|
I
|
| B
| |
} l
|
| |
I |
street ! :
[ oy W ]

ELECTRONICS ILLUSTRATED Subscription Dept., Greenwich, Conn.

city zone state

20

Marketplace

SSBon 3 ... If you're ready to go SSB
on 80, 40 or 20 meters, the HW-12 series
of transceiver kits might be items to

put on your shopping list. Designed for
mobile or fixed operation, the 200-watt
rigs feature PTT, VOX and 2-kc dial
calibration. The 80- and 40-meter
models operate LSB; the 20-meter
model works USB. The kits have pro-
vision for linear amplifier and 100-ke
crystal calibrator hookups, and they’re
furnished with an under-dash mounting
bracket. $119.95. Heath Co., Benton
Harbor, Mich.

{ Look, No Tools! . . . In less than twenty

minutes—with not a tool on hand—the
Coronet speaker kits can be constructed

and ready to play. Three semi-assembled
versions differ only in the quality of the
8-inch extended-range speaker they use.
All have ducted-port enclosures that
make use of interlocking joints, wing-
nut fasteners and gasket tapes for tool-
less construction. And, in case you want
to extend the high-frequency response,
an optional add-on kit paves the way.
The Coronet model I is $39; Coronet II,
$43.50; the III, $54. Electro-Voice, Inc.,
Buchanan, Mich.

Electronics Illustrated
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CB Transceiver . . . The rig is the Real-
istic TRC-8 for mobile or fixed opera-
tion. The features are many: eight

crystal-controlled channels from 26.9 to
27.3 me, built-in S-meter/power input
meter, automatic noise limiter, tuned
RF stage, universal pi network, and
smooth planetary drive tuning. The
TRC-8 comes equipped with a high-im-
pedance PTT ceramic microphone and
one transmit crystal for channel 11. The
kit price is $109.95; factory wired,
$139.95. Radio Shack Corp.,, Boston,
Mass.

Tilt! . . . No, not a pinball machine, but
a VITVM kit that tilts to any desited
position for easy meter reading. Thumb-

wheel nuts hold the meter in position.
Equally important, the IM-13 features
a 6-inch 200 ua meter with a multi-

YOUR CAREER
{9 Enginseing ane Engmescng Toshooiegy

To guide you to a
successful future in

ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet tells you
how you can prepare for a dynamic career
as an Electrical Engineer or Engineering
Technician in many exciting, growing
fields:

MISSILES * AVIONICS + AUTOMATION
SALES * DEVELOPMENT
ELECTRICAL POWER * ROCKETRY
RADAR °* RESEARCH

Get all the facts about job opportunities,
length of study, courses offered, degrees
you can earn, scholarships, part-time work
— as well as pictures of the Milwaukee
School of Engineering’s educational and
recreational facilities. No obligation — it’s
yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUPON TODAY!

§ Milwaukee School of Engineering '

?OIOred Scale! St.anda.rd ll—megohm DC 8§ Dept. EI-1163, 1025 N. Miiwaukee St., Milwaukee, Wis. :
input for low circuit loading, vernier- | § Please send FREE **Your Career’” booklet s
driven zero and ohms adjust controls, a | 8 Elmémﬁ:ﬁ‘; " O RadicTV  [J Computers §
single AC-ohms-DC test probe and § L Electrical Engineering [] Mechanical Engineering
brackets for mounting anywhere—on | § Name. - Age... H

PLEASE

the bench or on the wall. Less a standard | § Aqdress . H
C-cell, but including test leads, the kit | s s
g City. .. ... e Ziome,. ... State. . s

sells for $32.95. Heath Co., Benton Har- | § [] I'm eligible for veterans education benefits. '
bOI‘, Mich. (] Discharge date..........ccoiciis MS-117 :
i
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FROM SCOTT
FREE STEREQ KIT
CATALOG

Have fun . . . save money . . . build the best!
Now world-famous Scoit stereo components come
in easy-to-build kit form. You can build a multiplex
tuner and a powerful stereo amplifier that perform
like factory-built units. Prices start as low as
$99.95 for the superb LK-30 30-watt stereo ampli-

fier kit shown here! Send this coupon now !

H. H. Scott, Inc.
{1 111 Powdermill Road
Maynard, Mass. Dept.130-11

Rush me complete information on Scottkits and
factory wired components.

SCOTT

Name.

City Zone____State

Export: Morhan Exporting Corp., 458 Broadway, N.Y.C.
Canada: Atlas Radio Corp., 50 Wingoid Ave., Torontoe

I
|
I
! Address. e
I
I

studying antenna system in Tri-State’s v
eiectronics la . "

become electronics

engineer in 27 months

College graduates enjoy higher income . . . advance-
ment. Become a graduate Engineer. Industry likes Tri-
State graduates. Major corporations visit us regularly
to interview and employ seniors. BACHELOR OF
SCIENCE DEGREE IN 27 MONTHS in Electrical (Elec-
tronics or Power major), Mechanical, Aeronautical,
Chemical. Civil Engineering. IN 36 MONTHS a B. S. de-
gree in Business Administration. One-year Drafting-
Design Certificate Program. Enrollment limited. Small
classes. Campus. Well-equipped labs. Modern dorms.
New library. Founded 1884. Moderate costs. Enter Jan-
uary, March, June. September. Write J. A. McCarthy
for Catalog and “Your Career in Engineering
and Commerce” Book.

£
E@TRI-STATE COLLEGE

Angola, Indiana

Marketplace

Hand-held CB . . . Cadre’s C-75 port-
able CB transceiver puts power in your
hand with its 1.5-watt transmitter in-
put. Packed into the
two-pound unit are 11
transistors, two diodes,
two crystal-controlled
channels, adjustable
squelch, automatic
gain control, external
speaker and earphone
jacks and an external
jack for temporary base
operation. Either pen-
light cells or recharge-
able nickel-cadmi-
um batteries can power
the rig. And, if NC’s
are used, the C-75 can
serve as a temporary
base station while the
batteries are being re-
charged. Supplied with a convenient
carrying case, the C-75 lists at $109.95,
less batteries. With two nickel-cad-

mium cells and a recharger, the price
is $139.95.

Converter Plus . . . The Precon HE-73
is a crystal-controlled, dual-function
converter/preselector covering the 80,

{0l mayait r.‘ll‘

Y
v @ @
B e
e—
40, 20, 15 and 10-meter amateur bands.
On 80 and 40 meters, the unit acts as
a preselector only, improving image re-
jection and sensitivity. As a converter,
the unit provides dual-conversion oper-
ation or extends receiver tuning range
to 30 me. The Precon operates on 117
VAC, and its $49.50 price includes
crystals for 20, 15 and 10 meters. Lafa-

yette Radio, Syosset, N. Y.

Electronics Illustrated
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TV-RADIO Servicemen or Beginner

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

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

Put money-making, time-saving TV-RADIO-ELECTRONICS know-how st your
fingertips—examine Coyne’s all-new 7-Volume TV-RADIO-ELECTRONICS
Refcrence Set for 7 days at our expensel Shows you the way to easier TV-Radie
repair—time saving, practical working knowledge that helps you get the BIG
money! Fow to install. service and slign ALIL radio and TV cets, even color-TV,
UHF, FM and wransistorized 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.
Qver 3000 pages; 1200 diagrams: 10.000 facts!

SEND NO MONEY! Just matl coupon for 7-Volume TV-Radio Set on 7-Day
FREE TRIAL! We'll include the FREE BOOK below. If You keep the set,
pay only $3 in 7 days and $3 per month until $27.25 plus postage is paid. Cash
price oniy $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!

o

Ameonorcfrau M § FREE DIAGRAM BOOK!
| egrned flost We'll send you this big book. 150 Radio-Tele-

more trom your first two @ vision Picture Patterne und Diaxrama Explained"

voiumes than from 5 years work. ABSOLUTELY FREE juat (oyexumnnn;coym .

—Guy Bliss, New York 7-Volume 8hop Library en 7-Day FREE TRIAL!

“‘Swell sat for either the service- fl Showe how to cut servicing tinie by reudink Die-

men or the beginner Every servilll ture-patterns, plus ﬂ:hemuhc diakrama for many

TV and El wheth
bench should have one ehvin snd radia seta. Yours FR whether you

keep the 7-Volume Bet or not! Mail coupan
K Masbruch. lows. TODAY!

Educational Book Publishing Division < 1

/ze ELECTRICAL SCHOOL /!

W. Congress Parkway Dept. 113-€1, Chicoge 7, Illaniu

VYOUL. 1—EVERYTHING ON TV.
RADIO PRINCIPLES! 300 pages
of practicat axplanations; hun-
drods of iNlustrations.

YOL. 2—EVERYTHING ON TV.
RADIO-FM RECEIVERS; 403
u‘u, fully Hiustrated.
3—EVERYTHING ON TV-
IADIO CIRCUITS! 336 peges;
hundreds of illustratiens, circuit
dingrams.
VOL. 4—EVERYTHING ON SERY-
ICING INSTRUMENTS! How
work, how to use them.
pages; illustrated.

The First
Practical
TV-RADIO-

Shop
Library!

VOL. S—EVERYTHING ON TV
TROUBLESHOOTING! Covers all
types of sets. 437 pages; lllus-
trations, diagrams.

3 YOL. 6—TV CYCLOPEDIA! Quich

and concise answers to TV prob-
tems in aiphabetical erder, in-
cluding UHF, Celer TV and
Transistors; 868 pages.

VOL. 7—TRANSISTOR CiRCUIT
HANDBOOK! Practical

covering Transistor Appilcations;
over 200 Circuit Disgrams;

410 poges.

BOOKS KAVE BRIGHT, VINYL CLOTH WASHABLE COVERS

FREE BOOK—FREE TRIAL COUPON!

Educational Book Publishing Division

Yes!

COYNE ELECTRICAL SCHOOL
1455 W. Congress Parkway, Dept. 113.E1 Chicago 7, LII.

Send me COYNE'S 7-Volume Applied Practical
TV-RADIO-ELECTRONICS Set for 7-Da;

ays FREY

» Pper uffer. Include *‘Patterns & Diagrams'’ book FREE!

Name .
Address

arantee

«-AEe. i v

. .State. ..

O Check here if you want Set sent C.0.D. Coyne pays
gos\aze on C.0.D. and cash orders. 7-Day Money-Back
u

ELECTRONICS

L 2
Like Having An Electronics Expert Right At Your Side!

TRIAL

Marketplace

License-Free . . . The HE-100L walkie-
talkie uses a 12-transistor, crystal-con-
trolled circuit for license-free (Part 15)
operation on the Citizens
Band. Eight penlight bat-
teries and crystals for
channel 10 come with
the compact 3x9x234-inch
unit. Sensitivity of the
receive section is better
than 1 uv for a 10db signal-
to-noise ratio, and there’s
also a variable squelch
to cut down background
noise. Other features in-
clude separate microphone
and speaker, push-to-talk
switching, an earphone for
private monitoring, a 44-
inch telescoping whip an-
tenna and a leather carry-
ing case. The HE-100L is
$39.95; optional power pack costs $7.45.
Lafayette Radio, Syosset, N. Y.

November, 1963

Get Ready

plete the circuit.

builder.
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to do-it-yourselt with
GE’s new transistor portable radio kit.
Ready Set, as GE has dubbed it, uses

five transistors and one diode and is
housed in a black carrying case.
aligned IF amplifiers, a tuner, a ferrite
antenna and a 3%-inch speaker com-
All components are
pre-assembled into three factory-wired
sub-units that merely have to be sol-
dered to a printed-circuit board by the
Ready Set costs about $21.95.
General Electric, Syracuse, N. Y.

Pre-

N
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Marketplace

Wet Noodle . . . Engineers at Sonotone
Corp., Elmsford, N. Y. have come up
with a phonograph needle so flexible

that it can do just everything but deep-
knee bends. You can knock it, bend it,
flick it, even twist it into a 360-degree
circle and the Sono-Flex will spring
right back into shape and go on playing
its record groove. The secret? A spe-

cial kind of rubber expansion link
which connects the stylus and the lever
arm of the needle assembly.

Two-Way Talk . . . At your desk in the

office or your workbench at home, the
Interphone 2-way communications sys-

tem can be your right-hand man. Bat-
tery-operated and transistorized, the
unit can be used anywhere and even
may be hung on a wall. Both the mas-
ter and slave units can initiate calls;
batteries last up to 1,000 hours. The In-
terphone lists for $34.95. Channel Mas-
ter Corp., Ellenville, N. Y. -§-
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Get the best magazine for all hobby electronics:
Citizens Band radio, ham radio, audio & hi-fi,
short-wave listening, kits, theory, test equip-
ment . . . Subscribe now and make sure you get

every issue! Special get-acquainted offer:

6 issues for only 41.98

r——_/—_————_‘——_—_—-l

yESll want to take odvantage of your special '
get-acquainted offer., Please enter my subscription |

right away. '
[ 1 enclose $1.98 {3 Bill me |
[J New order [ Re-order |

Mail to: Electronics lllustrated

Circulation Department |
Ll 1-63 Fawcett Bldg., Greenwich, Conn. I
———————————————— -d

Electronics Illustrated
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laboratories, by a

LOW TUITION!

TOP PAY...UNLIMITED OPPORTUNITIES

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

BETTER...Training that is proved and tested
in Resident School shops and
i School that is
the OLDEST and LARGEST of
its kind in the world.
MORE COMPLETE... You learn ALL PHASES of
Television-Radio-Electronics.
LOWER COST... Ocher schools make several courses
out of the material in our ONE
MASTER COURSE
pay more for less training than
you get in aur course at ONE

. ..and yuu

LIFETIME SECURITY CAN BE YOURS!

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

NATIONAL S5CHOOLS SHOP-METHOD
HOME TRAINING, with newly added
lessons and equipment, trains you in
your spare time at home, for these un-
limited oppertunities, including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT
WITH KITS AND PARTS WE SEND YOU.
Your National Schools course includes
thorough Practical training—YOU LEARN
BY DOING! We send you complete stand-
ard equipment of professional quality for
building various experimental and test
units. You advance step by step. perform

more than 100 experiments, and = e s eem. em ce m—S—- c— ———— — 4 ——

CUT OUT AND MAIL THIS CARD TODAY;_}:TU::S;

you build s complete TV serf
from the ground up that is your5|
to keep! A big, new TV picture
tcbe is included at no exvral
charge.

EARN AS YOU LEARN. We'll
skow you how. Many srudenrsl
pay for their course—and more,
while studying. I

GET THE BENEFIT OF OUR |
OVER 55 YEARS EXPERIENCE |

APPROVED FOR '
Gl TRAINING NHSC |
1

e |

ACCREDITED |

MEMBER |

NATIONAL GEESCHOOLS

World-Wide Training Since 1905
Write to Dept. R4Y-103

4000 So. Figueroa Street

Los Angeles 37, California

Nome

YOU GET...

19 Big Kits—YOURS TO KEEP!
Friendly Instruction and Guidance
Job Placement Service

Unlimited Consultation
Diploma—Recognized by Industry
EVERYTHING YOU NEED FOR
SUCCESS!

IMPORTANT
SEE OTHER SIDE

Yes, | want. to make mose money in Electronics-
TV-Rodio. Send me your FREE Fully-lllustrated Fr
Opportunity Book ond Actual Lesson today.

RUSH TODAY—NO POSTAGE NECESSARY

Prepare
for your

F.C.C. LICENSE

THESE TWO FREE

Be prepared for secure future in
* INDUSTRIAL ELECTRONICS
COMPUTERS
GUIDED MISSILE SYSTEMS
ELECTRONIC CONTROLS
orgointo., ..
COLOR TV REPAIR
HI-FI AND SOUND SYSTEMS
BROADCASTING STUDIOS
INSTALLATION

BOOKS TELL HOW

SEND FOR FREE FULLY-
ILLUSTRATED BOOK AND
ACTUAL LESSON TODAY.
Your own copy of “Your
Future In Electronics-Tele-
Vision-Radio” will be mailed
to you at once. No salesman
will call; there is no obligo-
tion. Cut out card along dot-
ted lines, fill in and mail
today!

NO POSTAGE NECESSARY.

|

N
-
i g |

4

L]
ELECTROMICS TELEVISION RADO

Age

Address

Zone State

City

[ Check here if interested only in Resident Training at Los Angeles.
Veterans: Give date of discharge

RAY-103

NO SALESMAN WILL CALL; NO OBLIGATION ON YOUR PART
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SUCCESS IS THEIRS; A
IT CAN BE YOURS T0O!

' Be a MASTER TECHNICIAN

Only N.T.S. offers you ALL 8 PHASES in

ONE MASTER COURSE

PHASE 1

TELEVISION

gNELUDING COLOR TV

IO/D of homes have at

;€ast one set. Color v

:,s be,coming more

Bepular daity. i

fe'g: in num)!l:err,vnitead"o"s
Nicians, Maj

and repair one:mlenance

big OPportunities,

As field direc-
of Berean
Mission Inc., |
have complete
charge of our

radio work. \A%

With the expert advice and
training | am receiving from
you | can do my own repairs

-

| cannot praise
N.T.S. enough.
I've just gradu-

ated and al-
L ready | have on our recorders and P.A. B 2
P started repair- systems, besidés keeping our RAD"O?AM iy
ing radios and servicing TV's radios going. My training Sizﬂg'ili'?omes' e
upkeep, Stat’:::g ::s::i
2s FM becomes popular,

... At 53, I'm starting a new from N.T.S. helps keep us on
the air. | feel privileged to

life and my diploma from A :
National Technical Schools is be a member of such a fine en‘;:.";"ai:'séﬂors boom
institution. .
PHASE 3

INDUSTR AL

ELECTRONICS

Computgrs. Data-
rocessing Machines,

my proudest possession.
Rev. Enoch P. Sanford

William E. Eckenrod

Thanks to | have a TV.
N.T.S. | have a Radio shop in g[e%(,m"-c- Controly
business of my Yorkville, 1ili- le ar‘: "iil;iiles's;;e iys?enu
i w

ownrightin nois, about 4 O lectionics gl ae,e
my home. 1 miles from my l ) vital role.
have paid for home, and it

PHASE 4

zggno SYSTEMS
Populari i-Fi.
Sr.tgreo, as weﬁl .;)sf i
Industrial sound

and business inlasrﬁ)tr:rs"s
Mmake this 5 highly
Specialized and
important tield.

all my equipment with money has been going real good.
earned servicing TV sets. Yes, | started part-time but | got

N.T.S. gave me my start in I am
television. Louis A. Tabat

so much work that
doing it full-time. Thanks to

National Technical Schools.
Alvin Spera

FIRST CLASS
Permit No. 3087

Los Angele:, Calif.

USINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

— POSTAGE WILL BE PAID BY —

NATIONAL @ SCHOOLS

4000 So. Figueroa Street
Los Angeles 37, California

I3
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ALL 8 PHASES |y ONE MASTER COURSE

:éiASE 5
C LICEN
PREPARATI%%
C License holders

ave a wide fange of
top 10bs open tg them
FCC.Lucense nowa
requirement for most
Communication jobs.

PHASE g
RADAR AnND
MICROwAVES
c:;]se are the

Municati
of the Iumre,or;slr:);z';ms
used in tracking and
€ontacting satellites,

:31555 7
OMATION
& COMPUTERS
Automation ang
Computer electronjcs
ianvs thte new tools of
ustry and com
Skilled Techniciar:’sle'ce.
‘lrl: these fields are
great dem,
taproy, and at

EAISSE 8
ADCASTING
COMMUNICATION&S
in the entertainment
mdus{ry. Of In commerce
communications ang ]
proadcasling have great
!mportance, Instaliation
and maintenance of
‘egnl_upzu;nt requires

ned technijgj
know-how, i

RESIDENT TRAINING
AT LOS ANGELES

If you wish to take your train.

ing in our famous Resident

School in Los Angeles—the
largest school of its
the world—chack
1 in coupon.

Approved for Gl Training

NATIONAL GEES SCHOOLS

WOALD.WIDE TRAINING SINCT 1908

Address correspondence to Dept. [REAEUK]

4000 So. Figueroa Street
Los Angeles 37, California

National Technical Schools also of-
fers Complete Home Study Trai
ing Programs in Auto Mechanics
& Diesel, Air Conditioni
frigeration-Electrical Appl

and Home Appliances Rep
information and FREE BOOK write
the School, Dept. RDC, stating
course desired.
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Pamphiets, booklets, flyers, application
notes and bulletins available free or at low cost.

Understanding and Using Citizens
Band Radio is for those who ask: What
is CB? Am I eligible to use the band?
How can I get my license and set up a
station? For a copy of the booklet, send
50 cents to Allied Radio Corp., 100 N.
Western Ave., Chicago 80, Ill.

Are you seeking a unique career but
running out of prospects? The Electric
Organ—Key to Careers outlines ways
in which the organ can be part of an
unusual career in the performing arts,
teaching, selling or manufacturing. Free
copies are available from Hammond
Organ Co., 4200 Diversey Ave., Chicago
39, 1L

If you’re in the market for meters,
you’'ll want to see Metermaster 63—a
catalog listing technical data and prices
on the products of every major U.S.
meter manufacturer. For a free copy
write Ed Winters, Metermaster Div.,
Quality Electric Co., 3700 S. Broadway,
Los Angeles 7, Calif.

Edmund Scientific Company’s catalog
635 is packed with unusual and hard-to-
find industrial and scientific instru-
ments, such as microscopes, telescopes,
measuring devices, etc. For a free copy,
write the company in Barrington, N. J.

A chart describing the electrical and
mechanical characteristics of silicon
rectifiers is available free from National
Transistor, 500 Broadway, Lawrence,
Mass. Ask for catalog B-105.

Application Note AN-197 explains
how to put RCA’s new high-gain pen-
tode tubes (6HR6, 6HS6) to use in the
IF amplifier and limiter stages of FM
tuners. The new tubes’ characteristics
are discussed in terms of circuit re-
quirements. Free copies are available
from RCA’s Electron Tube Div., Har-
rison, N. J.

Sylvania is offering a free brochure
describing its nickel cadmium recharge-
able batteries. The address is 1100
Main St., Buffalo 9, N. Y. - §

November, 1963

To kit builders who go
through THICK and THIN

SEND FOR THE THIN!

You don’t judge a book by its cover.
Nor by the number of pages. If you're
looking for weight, don’t bother with
the Conar catalog. But if you're looking
for quality electronic kits that are
backed by a no-loopholes guarantee,
you’ll want to study our careful selec-
tion of do-it-yourself and assembled
units. There’s something for everyone:
TV set kits to transistor radios,
VTVM’s to scopes, tube testers to
tools. For years of pleasurable perform-
ance, for fun and pride in assembly,
mail coupon below. Discover why
Conar, a division of the National
Radio Institute, is the fastest growing

entry in the kit
and_enument (CON AR
RN NVAIL NOWINE N N

5 CONAR
. 3939 Wisconsin Ave., Washington 16, D.C.

. Please send me your catalog. ME3C

|

||

= Name =
Address

A ‘ B

|

u

. City__ Zone. State
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Let’s start with scopes—essential for the experimenter. EICO
has an excellent variety to choose from. The new full
performance 430 General Purpose compact with 3~ flat-face
CRT; the 427 General Purpose DC scope; and one of the best
thought of scopes in the DC wide band field, the 57 CRT 460.

If you work with transistor circuits, EICO has the team for
you: the 1020 Power and Bias Supply with 0.005% ripple;
and the 680 Transistor & Circuit Tester which combines
transistor parameter measurements with a 20kQ/V multi-
meter for dc voltage (to 50v) and resistor measurements.

If you’re interested in RF you’ll need a good, wide coverage
RF signal generator with built-in audio modulation such as
the EICO 324 (150 kc-435 mc), and a good VITVM such as
the EICO 222 or peak-to-peak VIVM the 232. Use either
one with RF VTVM probe PRF-11.

If you're interested in audio, EICO has an excellent Sine and
Square Wave Audio Generator ranging from 20 cps to 200
kc, the 377. You'll also need an AC VTVM. The 12-range
EICO 250 (measures 100 «V to 300V) is an excellent choice.
It has a panel switch that converts it to a broadband ampli-
fier with 60 db gain and over 5V undistorted output. The
EICO 261 AC VTVM and Wattmeter has 11 ranges (meas-
ures 1 mv to 1000V) and it includes a tapped 4, 8, 16 and
600 ohms power resistor handling up to 80 watts as well as
load compensated wattmeter ranges. In general you will need
an EICO 222 or 232 VTVM as well, for measuring up to
1500 VDC or AC, and for resistance measurements.

If you like to draw materials from a “junk’ box, yow’ll need
a Resistance-Capacitance Bridge, EICO 950B, which meas-
ures capacity from 10 guf to 5000 uf, resistance from 0.5 ohm
to 500 meg., and contains a continuously variable 0-500 VDC

A guide to what the

well equipped experimenters’
workbench looks like

supply for a sensitive capacitor leakage test. Complement-
ing it is the 955 for in-circuit capacitor short—open testing,
and capacitly measurements with unique shunt resistance
balancing.

For trouble shooting audio, IF, and RF circuits, the 147A
Multi-Signal Tracer has both RF & audio inputs with demod
& direct probes, noise locator circuit, wattmeter, substitu-
tion tests, & eye-tube and speaker monitors. And for testing
tubes nothing beats the economical EICO 628 Emission
Type Tube tester. The new 667 Dynamic Conductance Tube
and Transistor Tester is the best in the field. Both test all
the new tube types including Nuvistor, Novar, 10-pin, Com-
pactrons, etc.

Other handy items are E1CO substitution and decade boxes:
EICO 1100 covers EIA resistance values from 15 ohms to 10
meg.; the 1120 EIA capacitance values from 100 mmf to 0.22
mf. The 1140 combines both 1100 and 1120 in one box and
permits series or parallel combinations as desired. The 1171,
a Precision Decade Resistance Box, covers 1 to 99,999 ohms
in 1-ohm steps; and EICO 1180, a precision Capacitance
Decade Box, covers 100 mmf to 0.111 mf in 100 mmf steps.
If you want to know how a circuit performs with varying
line voltage, or to correct for varying line voltage during an
experiment, the EICO 1078 Metered Variable Auto-Trans-
former AC Bench Supply provides 0-140 VAC continuously
variable, from 120 VAC line input with a 7% amp. current
rating. Output current and voltage are separately metered.
If you're an experimenter or technician, you'll find that
EICO test equipment can make any job easier. You can also
be sure, that when you select EICO instruments, as a kit or
factory-wired, you get the most performance for your dollar

See the most complete line of test instruments (kit and fac-
tory-wired) at your distributor.

R 1_—222:# ELECTRONIC INSTRUMENT CO., INC.
. I

=¥’ 3300 Northern Bivd., L. I. C. 1, N. Y.
Send free

El-11 I
[ 28 page cataiog I
[0 Short Course for Novice License

0] Send 36-page Stereo Hi-Fi Guide for which |
| enclose 25c for postage and handling. l

PRICES OF EICO EQUIPMENT (k=kit; w=wired)—430 (k. $65.95; w.l
$99.50); 427 (k. $69.95; w. $109.95); 460 (k. $89.95; w. $129.50); 1020

(k. $23.95; w. $29.95); 880 (k. $25.95. w. $39.95); 324 (k. $28.95 w. | Name_ o o I
$39.95), 222 (k. $27.95; w. $42.95); 232 (k. $49.95; w. §99.95); PRF-11 SRR T

(k. $3.95; w. $4.95); 377 (k. $37.95); w. $54.95) 250 (k. $49.95 I I
w. $79.95); 261 (k. $49.95); w. $79.95); 9508 (k. $23.95, w. $29.95; | Address__ .

955 (k. $19.95; w. $39.95); 147-A (k. $29.95; w. $44.95); 620 (k. $44.95; l
w. $59.95); 667 (h. $79.95; w. $129.95) 1100 (. $7.95; w. $12.95; | ¢y Zone state

1120 (k. $6.95; w. $10.95); 1140 (k. $14.95; w. $19.95); 1171 (k. $24.95;
w. $29.95); 1180 (k. $17.95; w. $24.95); 1078 (k. $42.95; w. $54.95).

——— e e M 04
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ILLUSTRATED

NOVEMBER 1963

i ELECTRONICS

what’s wrong with
stor amplifiers?

TRANSISTORS have precious little to do with chil-
dren’s stories, except maybe one. That story’s about
a puny little train that got over a great big hill by having
faith in itself. ““I think I can, I think I can,”” it assured and reassured
itself. over and over. And, of course, in the happy no-distortion, no-phase-
shift, no-hum world of the 4-year-old, the little train did get to the top—
thanks, we are told, to the fact that it knew it could all along. What’s the
parallel? Just this: the transistor has been saying much the same thing
for a good many years now. In its own adult, grown-up way, the transistor
has been saying that it can make a better amplifier than the vacuum tube.
[J ] But can it? Facts are hard to fudge in the no-wool-over-the-eyes
world of the professional stereophile. Curves and graphs can pinpoint an
amplifier’s deficiencies plain as the nose on your face. Worse yet, even
those elusive somethings that can’t be measured readily will show up
in the severest test of all——ordmary, hour-by-hour, day-by-day listening.
et an amplifier produce enough of the wrong kind of sound, and some
keen-eared concerti-grossi or late-quartet fan will spot it, sooner or later.
(1 [J When you come right down to it, an amplifier must be as good as
modern-day components and know-how—plus money—can make it. In
fact, the ideal amplifier would be a perfect amplifier, a device whose out-
put would be an absolutely perfect replica of its input . . . would be, for
the simple reason that a perfect amplifier, like a perfect anything else, is
a critter that’s not to be found. [J [J But it can be approached. The quest
for perfection is never-ending, and the art of sound reproduction has
come a long way since Edison recited Mary Had a Little Lamb into his
talking machine and Poulsen turned the same trick by recording sound
on wire (which later succumbed to tape). Recording sound was their
problem; reproducing it is an amplifier’s. And for years there was only
one kind of amplifier—the vacuum-tube type. From the advent of the
first electrically recorded disc hack in 1925, the vacuum-
tube amplifier established itself as the sine qua non of high
fidelity. Through the decades that followed, countless engi-

‘It all depends on what vou're trying to amplify”

November, 1963 29

www americanradiohistorv com


www.americanradiohistory.com

what’s wrong with transistor amplifiers?

s

@ (O l\:c‘? gineers, experimenters and technically minded music lovers
spent countless hours working to perfect that instrument.
U U Their task was simple, in theory, at least. The job was
to build an amplifier that did precisely what an amplifier should do:
amplify the sound that is fed into it without adding anything or taking
anything away. And, through the years, designers have come closer and
closer to that goal. When coupling networks hetween the many vacuum-
tube stages were recognized as a source of distortion, direct-coupled am
plifiers, such as the Loftin-White one, were perfected to have almost no
coupling networks at all. Push-pull circuitry replaced the simpler, less-
critical-to-adjust, single-ended hookups for much the same reason: bal-
ance a push-pull stage, designers found, and even-order harmonic dis-
tortion vanishes, nice as you please. Toss in something called an inverse
feedback loop, they discovered, too, and you reduce gain—always cheap
to get—but you also drastically reduce most every form of distortion at
the same time. In fact, direct-couple enough class-A triodes in a push-pull
circuit, toss in some cross-coupling to improve the balance, add heavy
inverse feedback, and you come up with an amplifier that’s well-nigh
perfect. [ [ But not quite. For though the tube is a superlatively linear
device, it’s at its best in one particular chore—amplifying voltage. Feed
1 volt into its grid and you’ll get 10, 100 or more from its plate, depend-
ing on the tube and its circuit. No one’s going to deny that the tube
makes a great voltage amplifier. It’s the best voltage amplifier known,
and there’s nothing in sight, transistors included, that shows a ghost’s
chance of taking its medal away. [J [J But there’s the one big rub. Tubes
can amplify the miniscule output of a tape head or phono cartridge ad
infinttum and do a first-class job at it, too. Thing is, that voltage even-
tually must be fed into a speaker. And a speaker 1s a current-operated de-
vice, not a voltage-operated one. About the only way you can match a
high-impedance, voltage-amplifying tube to a low-impedance, current-
consuming speaker 1s with an output transformer. And an output trans-
former, unlike a tube, is one of the most non-linear devices going. True,
it’s come a long way since it matched a pair of 2A3 triodes in that old con-
sole of the 1930’s, but it’s still a mighty weak link in the
chain. So weak, in fact, that there even have been attempts @ Q ‘\:?

to do away with the output transformer altogether. Some

“No one’s going to deny the vacuum tube makes a
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&) “} ‘r"} experimenters have tried hooking up enough tubes in
e | parallel and enough speakers in series to get the right kind
of impedance match; others have designed circuits which
relied on special, high-impedance speakers that never have proven very
practical in either design or operation. But neither of these circuits ever
came to much because the problems they presented were too big and too
many. Their designers were, in effect, beating against a brick wall. [J [J
What has all this to do with transistors—and transistor amplifiers? A
good deal, actually, and far more than most people ever have stopped to
realize. For the fascinating truth is that transistor amplifiers, almost in
spite of themselves, have succeeded in doing many of the things that de-
signers have been trying to do with tubes all these many years. [1 [] All of
which isn’t to say that the transistor is a superior amplifying device—it
isn’t. In fact, in several areas—dynamic range, ability to withstand heat,
stability and uniformity of operating characteristics—the transistor must
take a decided back seat. But it all depends on what you’re trying to am-
plify—voltage or current. And the big advantage of the transistor, as an
amplifier, at least, lies in the specific type of device it is and in the specific
type of circuitry it makes practical. Because a transisior amplifies cur-
rent, not voltage, the circuits associated with it are quite different from
those involving tubes. But all the tricks such as direct-coupling, cross-
coupling, heavy inverse feedback and so on, that designers applied to
tubes also can be applied to transistors. And here’s the real clincher: be-
cause of its very nature, a transistor can be direct-coupled to a speaker,
too, making the heavy, expensive, inefficient, distortion-introducing out-
put transformer completely unnecessary. [J [ All of this suggests that
the transistor, like the little train, is likely to make it over the top. Whether
it’s at the top yet is for your ears to decide, but some people have been
saying that the transistor amplifier represents the closest approximation
to the ideal. Tubes haven’t taken a back seat just yet, and some people
believe they’ll never have to. But one thing’s for sure: when someone
asks you, “What’s wrong with transistor amplifiers?”’ the best answer is a
qualified nothing—qualified, because no amplifier’s perfect, and the tran-
sistorized variety, like the others, falls short of the ideal. But for clean,
hum-free and transparent sound, for wider bandwidth, uniform phase
shift, better transient response, uniform damping factor,
the transistor amplifier stands ready to give the vacuum- 1} &) ;’)

tube version a real run for its money. —Harry Kolbe. -

great voltage amplifier. But thal’s the one big rub.”
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TODAY F

By John Milder

FOR MOST of us, the microgroove is
where all the music comes from. And
it looks like some new records and pick-
ups are going to make a big difference
in the kind of sound we get out of that
groove,

Most controversial development in
many a year is RCA Victor’s Dyna-
groove record. Victor calls Dyna-
groove the biggest breakthrough since

GROOVE STYLUS

the LP; competitors have been calling
it everything from a disappointment to
a fraud. But what is it? Nobody, in-
cluding Victor’s ad man, really has said.

But one thing seems certain: heart
of the Dynagroove is the record groove
itself, a new and different kind of
groove. Long as I can remember, ex-
perts have been saying that the stand-
ard record groove presents a problem
for which there’s no easy solution. Since
it’s cut by a chisel-like recording stylus,
the groove has a V shape. But the
stylus of a playback pickup looks more
like a U than a V (see drawing above).

Here's why. The stylus must have

Beginning in this issue, an old
hand at hi-fi puts his pen to a new
EI column. Join seasoned audio
expert John Milder for a critical
once-over of the latest develop-
ments in the never-ending search
for the best in sound reproduction.

32

V¥ New groove and new sound from RCA
V¥ Designers try for a transistor pickup
W An end to the stylus-angle problem?

a rounded tip to avoid recutting the
groove as it plays it. This means there’s
never perfect contact between pickup
and groove. Sure, it’s close enough for
most purposes. But there always are
some losses and times when distortion
is evident.

Dynagroove makes the first head-on
attack on the mismatch between stylus
and groove. By using a special correc-
tive computer while cutting a master
disc, Victor comes up with a groove
that’s said to look round-bottomed to a
pickup. Whether it does or not, the new
groove obviously looks better to a car-
tridge than any we've had up to now.

Proof is the fantastic volume level
used on the first Dynagroove releases.
And there’s the rub. Fit between stylus
and groove is so much better that Victor
is using it for a louder record, one that’ll
have less surface noise and more oomph
on a cheap record player.

A few minutes of listening tell you
that the real highs (10,000 cps and up)
have been rolled off on the first Dyna-

0° I15°

VERTICAL RIAA

groove records—and sharply. The half-
dozen or so I've heard have plenty of
presence, all right. But they also have
plenty of absence—the highs that make
musical instruments sound like them-
selves.

There’s also the matter of distortion.
It’s there despite the better groove, from
about the middle of the record on. One

[Continued on page 113]
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Amateurs or CBers can have automatic T-R
switching with this voice-operated relay.

ELAX, fold your hands in your lap and let the Com-
Vox switch your rig automatically from transmit to
receive and back again. You're enjoying the ultimate in
communications luxury with a gadget that takes the work
out of the ham or Citizens Band shack.

When people hear the term VOX (voice-operated
transmit/receive switching) they usually think of high-
priced, single-sideband equipment and immediately
count themselves out. But EI's Com-Vox, which can be
added to any transmitter designed for push-to-talk
operation, puts the pauper into the prince’s class.

Here are some of the Com-Vox’s features: Its sensi-
tivity is adjustable. It has a time delay which can be set
to turn the transmitter off between words, or keep it on
up to 10 seconds after you stop speaking. And if your
transmitter is shy on modulation, the Com-Vox can be
used as a mike preamp. Best of all, the Com-Vox has an
anti-trip circuit that really works. This means that you
can raise the volume of your receiver's speaker till your
ears hurt, but the Com-Vox will not operate until you
speak into the mike.

Construction. Our Com-Vox is built on a 7x5x2-inch
chassis. Shielded sockets must be used for V1, V2 and
V3. Since space is at a premium, use ceramic disc
capacitors. In order to keep down the physical size
of C7 and C8, you may use 50- or 75-volt capacitors.

Since your mike’s output is fed to both the Com-
Vox and the trarfsmitter, J1 is connected directly to
J2 with shielded cable—only one end of which is
grounded. If your transmitter requires a higher-level
input signal to produce full modulation, connect J2 to

By Herb Friedman, W2ZLF
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Space is at a premium under chassis. Wire the
transformer, relay and all the filament leads first.
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L— reLay—!

Lspkr—] 117VAC

D1 and D2 have delicate leads. so handle care-
tully. Grip leads with pliers when soldering to
prevent heat damage; and be sure the polarity
is correct. Yellow band is cathode. Shield of cable
from J1 to J2 is grounded at J2 only. Ground straps
on R8, R14 and R20 are supplied with controls.

point X in the schematic. If even more
gain is required, connect J2 to point Y
in the schematic. In either case, ground
only one end of the shielded cable. R1
and C1 are an RF filter and must not be
omitted.

Twist and rout the filament leads as
shown in the pictorial to keep down
hum, and ground one of the filament
leads to the chassis at V1. Connect two
filament leads to all tubes. Do not use
the chassis as common ground for one
side of the filament line.

RY1 is an SPDT relay with a 5,000-
ohm coil. We chose the contacts shown
to illustrate typical connections. If you
require additional contacts or use a dif-
ferent relay, be sure to use one that pulls
in at about 4 to 6 ma. The pull-in current

Electronics Illustrated
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Resistors: I/, watt, 10% unless oth-
erwise indicated

Ri—A47,000 ohms R2--2.2 megohms

R3,R5,R6,RI{ RI2,RI5RI7T — 100,000

PARTS LIST
R20—50,000-ohm, audio-taper
tentiometer
Capacitors: Ceramic disc, 500 V or
higher unless otherwise indicated

po-

(Potter and Brumfieid LB-5 or
equiv.; see text)

SRI—Sificon rectifier, 750 ma, 200
Piv

ohms C1—.001 mf

R4,R7,R10,R13—2,200 ohms

R8—100,000-ohm, audio-taper
tentiometer

R9—22,000 ohms

R14—7.5 megohm, audio-taper po-
tentiometer

RI6—4.7 megohms

R18—1,500 chms (see text)

R19—470 ohms

lytic
C3,C4,C5,C6—.01 mf

po-

J1,J2—Phono jacks

RY|—SPDT relay,

C2,C9,C10—20 mf, 450 V electro-

C7,C8—.1 mf, 50 Y or higher
DI1,D2—IN463A diode (Sylvania)

SI—SPST toggle switch
Fl—I-amp fuse and hoider
5,000-ohm

TI—Power transformer: 125 V @ 50
ma, 63 Y @ 2 A (Allied Radio
62 G 411 or equiv.}

T2—Output transformer: 5,000-ohm
primary, 3.2-ohm secondary (Al-
lied Radio 62 G 044 or equiv.)

Y1,¥Y2—I2AX7 tube

Y3—6AUS tube

Misc.~—Chassis,
strips

cabinet, terminal

coil

AV

(s
<
- : |
~
=" GRN ¢4 ¢5 4 €5 4 TRIP
= n vt vz vy R20
H . GRN 2 3
=

Mike voltage amplified by V1. V2 causes V3 to conduct, RY1l to close. R14. C7 time constant deter-
mines delay. Sound from speaker, amplified by right half of V2, rectified by D2, produces voltage
at D2's anode offsetting mike voltage at junction of DI and R15. This prevents RY1 from closing.
Voltage at D1 when you speak in mike exceeds anti-trip voltage at D2. so D1, V3 conduct. RY1 closes.

determines the value of R18. For the
specified RY1, R18 is 1,500 ohms. If you
use a more sensitive relay with a pull-in
current of about 4 ma, the relay may
simply stay closed. If this happens,
change R18 to 2,000 ohms. If RY1 still
remains closed, change R18 to 2,400
ohms. But whatever relay you choose,
be sure it has heavy contacts.

The voltage at RY1’s terminals con-
stitutes a shock hazard, so a cover should
be put over the Com-Vox. The U-section
of a 5x7x3-inch Minibox fits perfectly
and can be held in place with small
angle brackets. If you use a multiple-
contact relay, replace TS1 with an octal
socket.

Checkout. Connect a mike to J1, set
R18 and R14 to mid-rotation and turn

November, 1963

Qo00GQ

on the power. Allow about a minute for
warmup and then talk into the mike.
RY1 should close as soon as you speak;
if it doesn’t, rotate R8 and R14 fully
clockwise. If RY1 still doesn’t close,
look for a wiring error. If the wiring
appears to be correct, check the voltage
between D1’s cathode and ground with
a VOM or a VTVM connected to the
grid (pin 1) of V3. As you speak, you
should get an indication of approxi-
mately +15 volts DC. If this voltage is
not present, see whether there is audio
at the junction of C5 and R15. If there
isn’t, check V1’s or V2’s circuitry.

Next, connect the leads from your re-
ceiver’s speaker to the speaker terminal
lugs on TS1. Rotate R20 fully clockwise
and adjust the speaker level to normal

35
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Modifications made to Lalayette Starflite trans-
mitter for VOX control are shown here in color.

volume. If all is well you should measure
between —5 and —15 volts DC between
D2’s anode (junction of R15 and R16)
and ground. If voltage is not present,
check for an audio signal at the junction
of C6 and R17. If audio is present, the
difficulty is in D2’s circuit. If there is no
audio, check the circuit around V2B.
Operation. Connect your microphone
to J1 and, using a shielded cable, connect
J2 to your transmitter’s mike input.
After setting R8 and R14 to mid-position,
turn on the receiver and the Com-Vox.
Adjust your receiver’s speaker volume
to slightly more than its usual level.
Now turn R20 slowly until RY1 opens.
Advance R20 an additional 1/16 turn.
R20 is now set so the sound from your
speaker will not trip the Com-Vox.
Speak in a normal voice and advance
(or retard) R8 until RY1 closes. Then
advance R8 1/16 turn and then slowly
adjust R14 until RY1 stays closed one-

Top view of Com-Vox. Protective cover is held
in place with brackets at front of the chassis.
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half to one second after you stop talking
(or you can set R14 for whatever delay
you prefer). Since R8 and R14 interact
slightly, you will have to juggle them a
few times to get the correct setting.

After all adjustments are made, con-
nect contacts 2 and 3 on RY1 to your
transmitter’s PTT switch leads.

If your transmitter lacks a PTT switch
but has a panel-mounted mode switch,
you still can use the Com-Vox. Mode
switches usually are wired to set up the
operating mode (CW or phone). They
also connect the transmitter’s power
transformer B— lead to the chassis,
thereby energizing the transmitter. The
Com-Vox is used to make or break the
B— connection to ground and to switch
the antenna. The schematic above
shows how to make the connections.

Mount a DPDT, 6-volt AC relay
(RY2) on the transmitter chassis, con-
nect one side of the coil to the 6-volt
filament supply and the other side of the
coil to terminal 3 of RY1 in the Com-
Vox. Connect the other lead of the
transmitter’s filament supply (actually
ground) to lug 2 of RY1. RY2 will now
close when you speak into the mike.

One set of RY2’s contacts completes
the B— circuit and the other set con-
trols the antenna-relay circuit. To use
the Com-Vox, set the transmitter to the
desired operating mode and leave it
there. Every time you speak into the
mike RY2 will close, switching the an-
tenna and energizing the transmitter.
To simplify transmitter tune-up, con-
nect an SPST switch (S2) across RY1
contacts 2 and 3 so the transmitter can
be kept on permanently. §-
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LONDON

OMING HOME
... If you were
with us last issue,
you're aware that we
were smack in the
middle of a European
ham expedition. Our
last installment came
from Rome, where
we uncovered a little
Italian ham lingo.
This time we'’re writ-
ing from London, in
which city (it says
here) they speak the same language we
do. London marks the end of our tour,
and we'll soon be homeward-bound. But
we have spent several days reviewing
our 7,000-mile jaunt and jotting down
our general impressions of European
hamdom.

-
THE
HAM

SHACK

BY ROBERT
HERTZBERG
W20JJ

The Gals . . . YL’s and XYL's are rare
in Europe. The fact that my wife was
able to decipher code and spoke the
lingo was a topic of conservation every-
where we went. We began to realize
that ham radio is strictly a man’s game
in Europe. If you doubt us, just stop
to ask yourself how many YL’s you've
heard signing European calls.

The Guys . . . The ladies aren’t the
only ones excluded from the game—
men-folk under 40 keep them company
At a ham-club meeting we attended
here in England, we couldn’t help no-
ticing that the all-male membership
was short on middle-agers, long on
the white-hair set and had no real
young'uns in sight at all. When some
members spoke of their military experi-
ences, they were referring to the 1914-
18 war—which gives you an idea of their
vintage.

Why the age disparity? Here in Eu-
rope, a great many young people, espe-
cially boys, spend much of their growing
years at well-disciplined, regimented
boarding schools. At the age when
American youngsters are adding extra-
curricular activities to their schedules,
European youths are working hard at
their studies with a minimum of spend-
ing money in pocket.

November, 1963

When you come right down to it, the
only one in most European families with
the time and money for hamming is the
guy who wears the pants. And unless he
has one of those secret Swiss bank ac-
counts, even his rig will be a modest
one. We mean it when we say that price
tags are high.

A Conclusion? . . . Maybe the old
story about Europeans being conserva-
tive and Americans being impulsive ap-
plies to hamming. A U.S. ham plunges
into the field fast and furious. He
struggles through a simple Novice ex-
am, then runs out and buys a trans-
ceiver without even bothering to find
out its tube complement until he reads
the instruction manual.

But a European ham goes about it
gradually. Since most of his equipment
is home-brew, he needs time to build up
his shack. Once it’s assembled, he’s in-
clined to retain his equipment for a
much longer period. All of which is
quite in accord with his alleged con-
servativism, or so it seems.

Journey’s End . . . We'll soon be off
for the States-bound plane, raring to
dust off the S-meter and get back on the
air. When we do, we expect to reminisce
with the G’s, the F’s, the DL’s and the
many other fine European ham friends
we’ve made over here. - §

Easy way to meet fellow hams in Europe is to tape
your QSL card on your car’s rear window. W2D]],
proprietor of EI's Ham Shack, points to card that
did the trick for him during his Continental tour,
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HANKS to the phenomenal increase

in short-wave listening (and listen-
ers) over the past few years, SWLs
and DXers have gained recognition as a
major strain of hobbyists. Time was
when the listener was dependent almost
entirely on ham charity for trophies.
But now there’s a wide variety of
awards just for him. Sponsoring or-
ganizations range from those like the
Canadian DX Club, with a much-
coveted ceruficate for all who can qual-
ify, to the pioneer Newark News Radio

Club, which gives out awards primarily
to members.

First off, of course, comes EI's own
DX Club, which offers a variety of
awards, depending on the number of
countries QSLed. To qualify for EI's
Special Award, for example, you must
have QSL’s from ten different countries.
The EI Broadcast Band Award goes to
listeners who have QSL’s from broad-
cast-band (535 to 1605 kc) stations in
15 different countries.

EI also offers two General Class
Awards. One is for DXing stations on
any frequency in 50 countries; the other,
called the DX Century Award, is for
DXing a total of 100 countries. Inciden-
tally, applications for any of EI's Awards
can be submitted only during Award
Periods. Watch EI for an announce-
ment of the next Award Period, which

38
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will appear in these pages soon.

Also of prime interest to DXers is the
Canadian BCB Award issued by the
Canadian DX Club, 24 Briscoe St., W.,
London, Ont. To qualify, you must have
QSL’s from 40 Canadian broadcast-
band (535-1605 kc) stations, including
four of the co-sponsoring stations.
The co-sponsors are: 1) Fredericton,
N.B.’'s CFNB on 550 ke¢, 2) Toronto,
Ont’s CKEY on 580 ke, 3) Regina,
Sask.’s CKCK on 620 ke, 4) Winnipeg,
Man.’s CKRC on 630 ke, 5) Verdun,
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Que.’s CKVL on 850 ke, 6) St. Johns,
Nfld.’s CJON on 930 ke, 7) London,
Ont’s CFPL on 980 ke, 8) Calgary,
Alta’s CFCN on 1060 ke, 9) Vancouver,
B.C’s CKWX on 1130 kc.

Fortunately, since most of these sta-
tions operate all night, they can be
picked up in many parts of the U.S.
without much trouble. Even the tough-
to-log outlets often can be snagged dur-
ing the wee hours Monday morning
when much of the American competi-
tion is off the air.

A Class-B seal can be added to the
basic CDXC certificate when the 60-
station mark is reached, while a Class-A
seal requires 75 Canadian BCB verifi-
cations. Entrants must submit their
QSL’s, along with a listing of same, plus
50¢ for the basic certificate and 25¢ for
each seal.

Electronics Illustrated
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Awards issued by the North Ameri-
can Shortwave Association, 265 Still-
well Rd, Hamburg, N. Y., are for
members only. Nevertheless, the asso-
ciation’s goals are interesting and the
$2.50 annual dues include a subscription
to their monthly publication. You might
send the association a stamped, self-ad-
dressed envelope and ask for full infor-
mation.

The National Radio Club, Box 63,
Kensington Station, Buffalo 15, N. Y.,
has annual contests for broadcast-band

DXers, with certificates and postage
stamps for the winners. Exact nature of
the contests varies from year to year,
and annual dues are $4.

An oldtimer among clubs, the Newark
News Radio Club (215 Market St., New-
ark 1, N. J.) issues to members only an
All Purpose Award. In other words, the
certificate can be earned no matter what
kind of DX you chase (SW, BCB, FM,
etc.—but not CB). Dues are $5, and to
obtain specific information on this
award, members must send a stamped,
self-addressed envelope to the Awards
Committee at Route 2, Box 84, Vincen-
town, N. J.

Another award by the NNRC goes to
anyone who can qualify. Known as the
State Capitals Award, it’s available in
three classes—Class A for having “heard
and confirmed” stations in 50 state capi-

November, 1963

tals on any frequency, Class B for 40
state capitals and Class C for 30. More
details on the SCA series of awards can
be obtained from the address given
above—but don’t forget to enclose a
stamped, self-addressed envelope.
Even the beginner hasn’t been over-
looked. He may become a Registered
Monitor, complete with certificate and
SWL “call letters.” When ordered from
Popular Electronics they’ll cost you 10¢.
The DXers Radio Club, 229 W. Chest-
nut St., Couderton, Pa., automatically

VNG,

issues calls to members. Dues at present
are $1.50, but since this is a new organi-
zation we suggest you query before
joining. As before, include a stamped,
self-addressed envelope with your letter.

The Midwest DX-SW Radio Club,
2100 W. William St., Decatur, Ill., also
issues calls. This is a growing organiza-
tion with dues of $2.50. However, it’s
regional in nature, with membership
open only to residents of Indiana, Illi-
nois and Wisconsin.

Beginners also may receive awards
for swapping SWL cards with all 50
states. The North American Shortwave
Association requires that ten of the
cards be from the NASA, but the pro-
cedure for obtaining this award is the
same as that for other NASA awards.

Good hunting!

—C. M. Stanbury I &
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THE AMPLI-MIKE

...Incorporates mike and preamp in one case

... talors your voice with volume and tone control

By Herb Friedman, 2W6045

EVEN though somebody once told you that you'd
make a good radio announcer, you can’t necessarily
depend on your voice to knife through the airwaves when
you’re calling CQ on the ham bands or summoning one of
your mobile Citizens Band units.

Each person’s voice has different volume and frequency
characteristics, and it’s unusual for these factors to be at
optimum for transmission of intelligence via two-way
radio.

Most of the energy of the average voice is in the range
of 90 to 500 cps. However, most of the intelligence is carried
by the mid-range frequencies, from 500 to 5,000 cps, whose
energy level is much lower. And most CB and ham trans-
mitters don’t have tone control to boost the level of this
important band of frequencies.

By using the Ampli-Mike,
you’ll be able to produce
maximum modulation and
make your voice more intelli-
gible at the receiving end.
The Ampli-Mike also is
equipped to boost or cut
the overall level of your
voice in case you're a
natural whisperer or loud-
mouth.

The Ampli-Mike con-
sists of a microphone and
transistor amplifier with
volume and tone controls
in one neat package. You
can set the gain control
for extra output if your
voice is soft or if your rig
is shy on modulation. Or,
you can reduce the output
if your voice is on the
loud side. The frequency
response can be ad-
justed to give you
plenty of sock in the
mid-range frequen-
cles,

Construction.

Our Ampli-Mike
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g PARTS LIST
Resistors: 1/10 watt, 10%, unless otherwise indicated
R1---47,000 ohms
R2,R3—4,700 ohms
R4—470 ohms
R5,R7—S5,000-ohm potentiometer {Lafayette VYC.58)
R6—100,000 ohms
Copacitors: & volts or higher
C1,C2—30 mf electrolytic (Lafayette CF-167)
C3—I| mt electrolytic (Lafayette CF-128)

C4—.1 mf

MIC—800-ohm dynamic microphone (Lafayette
PA-74)

Q1,02—2N220 transistor

S|—DPDT subminiature push button switch
(Lafayette SW-101)

BY,B2—1}.5-volt size AAA battery

Misc.—Perforated board, flea clips, cabinet

Microphone is mounted in l-inch
hole (cut with chassis punch) in per-
forated board. Secure microphone in
place with a drop of epoxy cement
at two points and let it set for 24
hours. Space is tight so use a small-
fip iron and don’t apply too much
heat to the transistor or resistor leads.

TO PTT TO B1,B2
{ CIRCUITRY

S

{

Sl
s
| ."Q\)\J

)

is built on a 1%x3-inch piece of perfo-
rated board which is mounted in the
main section of a 3%x2lx15s-inch
Minibox. To keep the unit small enough
to fit in the palm of a hand, we used
miniature components throughout.
Use flea clips for all terminal points.
Volume control R7 is a subminiature
size intended for printed circuits. To
mount it, insert three flea clips in a line
(the tabs on R7 will line up perfectly
with the clips) and press the tabs into

AUDIO
OUTPUT

4]
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Gain of the first stage of amplifier increases at high frequencies as wiper arm of tone control RS is moved
toward end of control at emitter of Ql. PTT connection depends on the circuitry of your CB transceiver.

the clips. Apply a drop of solder.

Tone control R5 also is subminiature
and is mounted similarly. However, only
two of its tabs are used. Install R5 ex-
actly as shown. Its right-hand tab is
not connected and is cut short. Substi-
tutions should not be made for Q1 and
Q2, which are low-noise transistors.

Punch a 34-inch hole in the Minibox
directly in front of the microphone and
put a piece of grille cloth the same size
as the perforated board on the inside of
the Minibox. The cloth covers the mi-
crophone and acts as an insulator, pre-
venting the flea clips from shorting
against the metal cabinet when the
board is mounted. Mount the board,
using screws at diagonally opposite
corners. A Y4-inch grommet over each
screw will keep the board away from
the cabinet.

S1 is a miniature DPDT push button
switch. Mount it on top of the Minibox
so your operating finger rests comfort-
ably on the button. One set of contacts
applies power to the amplifier.

Use an chmmeter to determine the
other set of contacts that close when the
button is depressed. These lugs should
be connected to the PTT contacts in
your transmitter’s mike socket. If the
PTT leads in your rig are disconnected
when the PTT button is depressed, use
a set of contacts on S1 that open when
the button is pressed.

Drill 3g-inch holes in the sides of the

Minibox opposite R5 and R7 so they can..
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be adjusted when the cover is in place.
Be sure to use shielded cable to connect
the Ampli-Mike to your transceiver.
Connect the shield to the Minibox with
a lug under one of the perforated board’s
mounting screws.

Bl and B2 are AAA penlight cells.
Since the amplifier’s current drain is
low, the batteries will last many months,
even with heavy use. Mount the battery
holder on the Minibox cover, making
certain it does not touch any of the com-
ponents when the cover is in place.

Plug in the Ampli-Mike, depress Si,
speak in a normal voice and adjust R7
to achieve as close to 1009 modulation
as possible. Set R5 for best tone. §

Batteries can be mounted on the back of the
cabinet with a Keystone No. 138 battery holder.

Electronics Illustrated
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Toss signals up and they come back down.
That's the gist of this thing they call . . .

A
: £7,
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? / e»“%';'?? By Michael D. Marr%:ﬁi
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A VAST chain of telephone wires
ties the United States together in
a way that would dumbfound the aver-
age citizen, were he to learn all the de-
tails of its immensity and complexity.
There’s even a chain of microwave relay
stations to carry television programs
coast-to-coast and oodles of noodle-like
transoceanic cables to link the U. S. with
countries round the world.

Yet we still hear almost daily about
experiments with new communications
techniques. A satellite bounces a signal
back to earth; other satellites record and
retransmit the message. Even ionized
meteor trails are being used to reflect
radio waves.

Such new systems have been experi-
mental for the most part and are hardly
the kind that could be put into every-
day use. But one new technique that
quietly made its appearance a few years
ago is finding more and more applica-
tions. That system is called scatter.

November, 1963

Why has scatter made the grade
where other systems have failed? The
answer lies primarily in the things it’s
been able to do. It’s a highly secretive
kind of communications system, and the
military likes it for this reason. But
there’s more to scatter than the secrets
it keeps. For scatter has opened up
whole new bands of frequencies for
voice transmission around the curva-
ture of the earth. It’s also given us a
new means for long-distance transmis-
sion of television signals.

To understand why these feats are
possible, let’s take a minute to investi-
gate how scatter differs from the or-
dinary garden-variety of short-wave
broadcasting.

Standard high-frequency transmis-
sions depend on a phenomenon called
skip and take place in the frequency
range from about 3 to 30 mc. When
conditions are right, a signal sent up
into the atmosphere is angled back to
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earth at points hundreds or thousands
of miles distant.

The thing that reflects the signal, if
it’s reflected at all, is a portion of the
ionosphere known as the Heaviside, or
F layer. This part of the atmospheric
sandwich consists of a dense region
of ionized particles which ordinarily
bounce the signal back to earth so effi-
ciently that London can talk to New
York at practically any hour of the day
or night.

As a general rule, the greater the
number of charged particles present in
the ionosphere, the higher the frequency
that can be reflected. But frequencies
greater than 30 mc usually are useless
for skip transmissions because there
just aren’t enough charged particles to
turn the trick at such short wave-
lengths.

The scatter systems, on the other
hand, work by bouncing VHF (30 to
300 mc) or UHF (300 to 3000 mc) sig-
nals from various regions of the atmos-
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Antennas for scatter systems are among the most
photogenic going. The back-to-back pair above, lo-
cated in the Aleutians, relay messages in opposite
directions to points hundreds of miles apart. De-
signed for military use, the mobile antenna at left
can be erected most anywhere. It's strong enough
to withstand 120-mph winds. once it's anchored.

phere back to earth. How? Well, they
obviously can’t operate on the same
principle as ionospheric skip, because
the Heaviside layer isn’t charged
strongly enough. Actually, no one 1s
sure why reflection takes place at fre-
quencies higher than 30 mc, any more
than anyone knows exactly why the
Indians parted with Manhattan

One explanation has it that small
points in the atmosphere become
charged so strongly that they reflect a
little bit of a VHF or UHF signal. If
there are many of these small charged
points, and if the transmitted signal is
powerful, enough of it will be returned
to earth to be received.

Assuming that this theory’s right, it
follows that the reflected signals never
would make a Grand Army—they're too
few in number and too widely dis-
persed. In this respect, they’re more
like handfuls of widely scattered
Apaches screaming from behind every
hill in sight. While they could never
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SCATTERING LAYER

Signals from scatter stations travel beyond earth’s curvature in a different manner from those relying on
ionospheric skip. Though only a part of the signal is received, systems are reliable and interference-free.

form the force Napoleon mustered, they
get their business done just the same

Because only a small portion of the
signal is returned to earth by a great
number of small reflections, the trans-
mission is said to be scattered down-
ward, rather than reflected as in the
case of ionospheric skip. And that,
briefly, is where scatter gets its name.

The differences in the method of
bouncing the signal also cause a great
difference in the efficiency of the two
systems. Under the best conditions for
skip, almost all of the transmitted sig-
nal is reflected. But in scatter, only a
small portion of the signal ever gets
back to earth-—even under well-nigh
ideal conditions.

Since scatter is so much less efficient
than the skip method of transmission, a
scatter transmitter must be much more
powerful. For example, one scatter
transmitter built by the Radio Engi-
neering Laboratories delivers an output
power of 75,000 watts—enough to serve
260 average homes. Its output tube de-
velops so much heat that 95 gallons of
water must be pumped through every
minute to keep it from burning up. Yet
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all of this power is needed to send 100
or so telephone calls a distance of 500
miles

But those 500 miles may consist of
rugged mountains, vast stretches of un-
charted desert or the deepest ocean. All
of these terrain features tend to prohibit
the use of microwave relays. And it’s
primarily for this reason that so many
scatter systems have been installed in
the last few years.

Like microwave installations, scatter
systems are-highly directive. In other
words, the signal that is sent up will
be reflected down onto a small area of
the earth’s surface. And this feature
provides a number of significant advan-
tages.

For one thing, this directivity permits
many stations to use the same frequency
without danger of interference. Then,
too, it means that the military can zoom
messages straight to their mark, much
like the arrows of those Apaches we
were talking about. There simply isn’t
any chance of an enemy intercepting a
scatter transmission, nor is there much
possibility of anyone’s jamming it. Rea-

[Continued on page 114]
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ON’T SHRUG off the possibility of

having to photograph a black cat in

a coal bin. If the subject happens to be

something like an entertainer in a

dimly-lit night club, you're up against a
cat-in-a-coal-bin situation.

Fast films with ASA ratings as high
as 1,250 and a good lens would see you
halfway through the job. But a suc-
cessful shot using low-level light de-
pends on the exposure meter. Most
old-style, self-generating meters won’t
show enough life under available-light
conditions to give you even a clue to
correct exposure. What you need is a
meter whose sensitivity matches that of
the film.

EI's Ultra-Sensitive Exposure Meter,
which uses a cadmium-sulfide photo-
conductive cell, will tell you the correct
exposure even when the illumination
level is as low as 0.005 foot-candles.
Compare this with some photogenera-
tive meters that can’t respond to an
illumination level of 1 foot-candle. With
our meter’s front window wide open, a
light intensity of one-quarter foot-
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ULTRA-SENMTIY

A handful of components, a few hours of time and you've

candle will produce a full-scale deflec-
tion. The meter costs about $10 and can
be built in an evening. Calibration is
simple, requiring only a candle and a set
of photographic neutral-density filters.

Since cadmium-sulfide cells require a
source of operating voltage, the meter
uses a 4-volt battery. A mercury type
should be used because of its constant-
output voltage and long life. However,
to correct for battery deterioration, the
meter includes a built-in voltmeter cir-
cuit and a calibrating potentiometer.

Another feature is that the light-ac-
ceptance angle of the meter (about 10
to 180 degrees) can be set during
construction to match that of your
camera’s lens. If you mount the cell
near the light window, the acceptance
angle is greatest. If you mount the cell
back from the window, the angle is
narrower.

Construction. OQur meter was built in
a 2Y4x2Yx5-inch Minibox. First, install
the 50-microampere meter, then mount
a small piece of perforated board on its
terminal screws as shown in the pic-
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EXPOSURE METER

got a meter that's right out front with the fastest films going.

torial. Put the meter’s lugs on top of the
board. Resistor R2 and the leads from
the cell are mounted on the board with
flea clips. Now that you know the po-
sition of the photocell, remove the
entire assembly and drill a half-inch
hole in the Minibox directly in front of
the cell.

Using a 6-32 screw, install a small
piece of aluminum on the front of the
box so it can be moved in front of the
photocell window when the meter is not
in use. (The meter will be used with the
window partially or fully opened, de-
pending on the sensitivity desired.)
Follow the pictorial and schematic for
the location and connections of other
parts.

Since an exposure meter normally is
held in the left hand, the push-to-read
button (PBI) should be located within
reach of your left thumb. Battery-test
push button (PB2) should be placed on
the other side of the box.

Spray the inside of the Minibox with
flat black paint or line it with dull black
paper. Because the cell is extremely
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By Harvey Poilack

sensitive to light, all edges of the box
should be sealed with black tape.

Calibration. Though we have sup-
plied scales for the dials, it is necessary
to verify their markings since your
cell’s characteristics may differ slightly
from ours. This will require you to
change the meter reading numbers (but
not their location) on the top half of
dial A (shown on the last page of this
story). The calibration procedure also
determines the exact window opening
for lower-sensitivity operation.

In a room 1it just brightly enough for
you to see the microammeter needle,
and with the meter window closed,
press the thumb button (PBI) and note
the current on the meter scale. If the

current is about 1 microampere, bring

the needle back to zero with the zero-
adjust screw.

In a draft-free, dark room, put a 3;-
inch diameter candle on a table exactly
2 feet from a large piece of white poster
board as shown in the diagram. Light
the candle and let it burn for at. least
five minutes. Open the meter’s window
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all the way to admit maximum light.

Set calibrating potentiometer RI1
fully counterclockwise and position the
window exactly 6 inches from the poster
board, holding it at an angle of 45 de-
grees to the surface as shown. Press the
thumb button only and adjust R1 for a
full-scale deflection. Full-scale deflec-
tion now corresponds to a white-surface
reflected illumination of 0.25 foot-
candles. (Foot-candles CP/D?,
where CP is candlepower and D is the
distance from the poster board to the
candle. Thus, 1 CP at 2 feet — 1/2° —
Va 0.25 foot-candles.)

Now, press PBl1 and PB2 simul-
taneously and jot down the current.
This is the meter’s standard current for
a full-scale sensitivity of 0.25 foot-
candles. To maintain this original cali-
bration as the battery ages, adjust R1,
with PB1 and PB2 depressed together,
to obtain the same current.

Next, place the candle exactly 1 foot
from the poster board to produce a 1-
foot-candle illumination intensity on the
board. Close the meter window, and hold
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Setup for calibrating the meter for quarter foot-
candle sensitvity. Put candle 1 foot from white
screen to calibrate the meter for l-foot candle.

the meter in exactly the same position
relative to the board as before. Slowly
open the window until the meter again
deflects full scale. For this window
opening, the full-scale sensitivity is 1
foot-candle. Mark the position of the
window on the front of the box. You
now have two sensitivity ranges. The
first, with the window wide open, is four
times greater than when the window is
partially open. When taking light read-
ings of bright subjects, you may have to
use the lower-sensitivity position to
prevent the needle from going off scale.

To check the meter reading numbers
on dial A, you’ll now need those
neutral-density Hlters. A 2X filter

Inside of both halves of ex-
posure meter (left). Cell is
supported by iis leads, which
are soldered to flea clips on
pertorated board. Note mark
near window {above) for
lower-sensitivity operation.
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ASA EXPOSURE INDEXES
Film Daylight | Tungsten
Panatomic-X 40 24
Plus-X 160 125
Tri-X 400 320
Royai-Pan 1,250 800
Yerichrome Pan 125 84
Ansco All-Weather Pan 125 50
Ansco Super Hypan 500 400
Kodachrome [} 25 —_ :
Kodachrome || {Type A) — 40
Anscochrome 32 —
Super Anscochrome 32 —
Ektachrome (Type E-2) 32 —
High-Speed Ektachrome {B) 160 125
Kodacolor 32 —
Agfacolor (CNI7) 40 —

transmits 50 per cent of the light. Simi-
larly, the light transmission of a 4X
filter is 25 per cent, and the light trans-
mission of the 8X filter 1s 12.5 per cent.
By combining filters you can come up
with more than enough readings to cali-
brate the dial.

Set the candle 2 feet away from the
poster board, open the meter window
wide and hold the meter 6 inches away
from the board at a 45-degree angle, as
before. Place the filters in front of the
window and note the current on the
meter.

We obtained the following current
readings with our cell:

Scales for bottom (left), top
(center) and middle (right) dials.
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Filter Foot Candles[Microamperes
none 25 50

2X A3 28

4X .063 16

8X 031 8

16X (2X, 4X) 015 5

32X {4X, 8X) .0075 3

64X (2X, 4X, 8X) 0037 2

1f your cell has characteristics slightly
different from ours, your current read-
ings will be different. In this case, use
your figures instead of ours on the top of
dial A. For example, when the 4X filter
is in front of the window, your current
may be 20 microamperes. Simply change
16 to 20 on top of dial A.

Preparing the Dials. Cut out the dial
scales and glue A on the Minibox. Ce-
ment the other dials to thin sheet-metal
discs and mount them with a 6-32 screw
on the Minibox over dial A. Dial C goes
over dial A and dial B goes on top. Use
flat washers between the three dials and
tighten the screw nut (it may be neces-
sary to use two nuts, the second acting
as a lock nut) so the dials move freely
but do not rock on the pivot.

The markings on the dial scales are
based on the meter’s 0.25 foot-candle
sensitivity condition (with the window

[Continued on page 117]
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John Sullivan, Jr.'s neat SWL shack shows

promise of things to come: the code-prac-
tice oscillator and key at the lower left
bear out the fact that he is well on the
way toward his Novice ticket. John has
been an SWL for nearly three years. Cur-
rently, he receives on a 100-ft. long-wire
antenna which feeds a Hallicrafters 5-120

receiver as well as a Lafayette KT-135 re-
ceiver which he built from a kit. John
is a student in East Greenwich, Conn.

PRIZE SHAGKS

YOU CAN WIN $20 with a picture of your ham, CB or SWL shack! Just send
the photo, along with a list of your equipment, to EI Prize Shacks, 67 West
44th St., New York 36, N. Y. We prefer 8x10-inch glossy prints. Negatives should
be available if you send a snapshot. Color pictures cannot be reproduced. Pack
your picture well to prevent damage in the mails and be sure to put your name
and address on the back of each print. Enclose a note describing your activities in
SWL, CB or ham radio. Unused pictures are returned.

Union City, Ind.. is home base for our
Prize CB Shack-—station 19Q1271. Its
operator is none other than Louis Shan-
non, who is known to his friends as
the Great Bald Eagle. Equipment at
19Q1271 includes an International 50
base station (at left) and an E. F. John-
son Messenger transceiver (center of
desk). There also are a half-dozen
pipes around the shack for Louis to
smoke when the QRM tries to take over.

You don’t need a fortune to be-
come a ham, and the shack of
Brian Hemmis, KN3USC, proves
it. A l4-year-old Novice, Brian
started out with a KnightKit
Span Master receiver, which
he got as a present. He con-
structed his own transmitter,
and his power supply is built
around an old TV transformer
which he bought for a buck.
Total cost of his 25-watt rig:
38, plus a few junk-box parts.
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MEGA, GIGA and all that jazz

10'2 TERA
10° GIGA G
10°  MEGA M
10° KO &k
102 HECTO h
10' DEKA da
107 pECI d
1072 CENTI
1073 MILLI m
107 MICRO u
1072  NANO n
10 12 PICO p

Because it's based entirely on multiples and
submultiples of 10, the metric system of
measurement has found its way into scien-
tific circles the world over. In the table
above. the meftric prefixes appear in the
center column, while the corresponding
powers of 10 and the symbol for each pre-
fix are in the curved lines at the left and
right. respectively. As explained in the
text. a negative prefix indicates 1 divided
by that particular power of 10. so 10-* be-
comes 1/10° or 1/1000 or 0.001. Since any
power of 10 is simply 1 plus the number
of zeros indicated by the power concemed.
162 is 1 followed by 3 zeros or 1000: 10° is
1 followed by 6 zeros or 1.000.000, and so on.

November. 1963

‘SK the average American how tall
LA he is, and he’ll probably answer in
terms of feet and inches. Drop into a
British supermarket and you’ll find
foods priced on the basis of how much
they weigh—in pounds and ounces.
Then why does a Dutchman measure his
height in meters and weigh himself in
grams? For the same reason that 100
(rather than 12 or 16) pennies make a
dollar. It’s easier that way.

Matter of fact, measuring anything
in terms of 10’s and 100’s is a snap.
That’s why electronics employs the
metric system for just about every
measurement you can think of.

One of the nicest things about the
metric system is the fact that you can
refer to any unit in terms of multiples
and submultiples. And, since every
multiple or submultiple is a power of
10, it’s simple to move from one to an-
other with elementary mathematics.

Let’s say we have a resistor which has
a value of 680,000 ohms. Since it’s as
cumbersome to write this figure as it is
to write 100 cents for $1, we can drop
those last three zeros by using a symbol
for 1000 or 10". That symbol, as you
can see in the table at left, is k, and
680,000 ohms becomes 680 x 10' ohms,
or simply 680k.

Similarly, instead of specifying that
a small capacitor has a value of 0.00005
farads, we can use another symbol—p—
to indicate that the capacitor has a
value of 50/1,000,000 farads, or 50 uf.
Again, the table shows there’s a power
of 10 involved, but this time it has a
minus sign in front of it. That minus
sign indicates that the symbol stands
for 1 over 10", or 1/1,000,000.

Study the table until you know what
the metric system is all about, remem-
bering that 10* is 10, 10* is 100, 10" is
1000, and so on, while 10 is 1/10, 10®
is 1/100, 10" is 1/1000, etc. In almost
no time, you’ll wonder what you ever
found so confusing about mega, giga and
all that jazz! &
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MASTER
TV [ FM

SY STEM

By Lon Cantor

N a day and age when most homes
have two or more TV sets, the prob-
lem of what to do about antennas can
get pretty messy—at least if you want
top-notch results. True, many people
own portable TV’s which they can move
from room to room. And in areas where
the “rabbit ears” type of indoor antenna
works well enough, such sets can get by.
Other TV sets rely on their own built-in
antennas. However, in all but the best
signal areas, rabbit ears and built-in an-
tennas give you an inferior picture, if
any picture at all.

To get maximum ejoyment from all
your TV sets, you need a good outdoor
antenna. After all, a TV set has but one
thing to work with, and that’s the sig-
nals its antenna supplies. Give it a poor
antenna, and it’ll more than likely give
you a poor picture. But lend it a first-
class antenna, and you'll be delighted
with the results.

Same thing applies to an FM set. Rely
on the set’s built-in antenna or a little
folded dipole tucked under the rug, and
you’ll miss a good many stations you
might otherwise pick up. And you’ll
get less than maximum quieting all the
way across the band.

Since it's both impractical and need-
lessly expensive to install separate an-
tennas for every TV or FM set you own,
why not make a single antenna serve
all of your sets? Our master TV/FM
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antenna system, shown in red in the
drawing, uses a single, multi-channel
TV antenna and can serve as many as
four sets anywhere in the house.

Matter of fact, we've shown an exten-
sion into the garage just in case you'd
like to watch your favorite show while
fiddling with the car. Understandably,
we've pictured a garage only for pur-
poses of illustration: the fourth lead
from the box in the drawing could go
into yet another room in the house. Or
it might feed an outlet in the patio.

As some tinkerers have discovered,
it’s impossible to hook up more than one
TV or FM set to a single antenna and
still get good results—unless you know
how. Since most antennas and TV and
FM sets have a characteristic impedance
of 300 ohms, hooking up more than one
set to the antenna will upset the im-
pedance match.

For example, if you connect two sets
in parallel, the antenna will see only 150
ohms instead of the 300 ohms it’s sup-
posed to. Similarly, connect two sets in
series, and you’ll force your antenna to
look into 600 ohms. In either case, a
serious mismatch occurs, and precious
energy will be lost.

Even more important, standing waves
likely will cause some of the signal to
bounce up and down on the transmis-
sion line like a yo-yo, resulting in ghosts
on the TV screen. Then, too, since every

Electronics Illustrated
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TV and FM set has its own local oscil-
lator, inter-set interference may result
unless the sets are isolated adequately.

The simplest type of distribution sys-
tem uses a two- or a four-set coupler.
The coupler will perform the required
functions of impedance matching and
receiver isolation and thus enable you
to use one antenna for from two to four
sets. The lines which you see in red
on the drawing represent standard 300-
ohm TV twinlead and can be connected
to an outlet box for each TV or FM set.

Coaxial cable is another possibility
for feeding the signal between coupler
and sets. Though it’s more expensive
than twinlead, it also picks up much less
man-made interference. This is espe-
cially important in cities where auto
ignition and diathermy machines can be
real nuisances.

If you do decide to use coax, such as
RG-11/U, the impedance problem again
presents itself. Both the antenna and
the various sets are 300-ohm devices,
while the coax itself has an impedance
of 75 ohms. However, there are suit-
able matching transformers—the Miller
6162 is one—on the market which will
do the trick very nicely. You'll need
one at the output of the coupler to step
the impedance down from 300 to 75
ohms, and you’ll need another at every
set to step it back up to 300 ohms.

In areas with very strong signals, the
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300-ohm twinlead between the matching
transformer and the set itself must be
kept as short as possible to prevent di-
rect signal pickup. For this reason, it’s
generally best to mount the matching
transformer right on the back of the set.

Now that we have the basic system
firmly in mind, let’s consider some of the
other possibilities for a home TV/FM
antenna system. In the installation just
described, we’ve assumed that a single
broadband TV antenna will be used, and
that its performance will be adequate
for all TV channels and FM as well. But
this is a lot to expect from any one an-
tenna, especially if the antenna has to
be beamed in one direction for most sta-
tions and you're desirous of picking up
a weak station on channel 5.

Actually, there’s no reason why you
can’t install two or more antennas, each
designed to cover a specific band or
channel. If channels 2, 4, 7 and 9 hap-
pen to be the ones you watch most, it’s
entirely possible to mount four single-
channel antennas on your roof, rather
than one broadband array. Each an-
tenna then can be beamed in the direc-
tion of the station you wish to pick up,
and the outputs of the four antennas can
be fed into a four-set coupler, connected
in reverse (see drawing on top of the
next page).

Similarly, by using a two-set coupler,
again connected in reverse, you can
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MASTER
TV /[/FM
ANTENNA
SYSTEM

hook up a high-band antenna—one that
picks up channels 7 through 13—and a
low-band antenna, covering channels 2
through 6, to a single feed line. In this
case, it again would be possible to beam
both antennas for optimum signal pick-
up of their respective channels, rather
than be stuck with the compromise type
of arrangement that a single broadband
antenna necessitates.

In the event that you’re trying to
receive one particular channel and al-
ready own a broadband antenna, you
might decide to purchase a single-chan-
nel antenna and hook it up to a two-set
coupler as shown in our drawing. Be-
cause the single-channel antenna is cut
for that specific channel, it should be
much more efficient than the broadband
array. Further, as in the case of the
high-band and low-band antenna in-
stallation, you can aim the single-chan-
nel antenna directly at the station you
wish to receive.

For listeners in fringe areas where
getting any kind of decent image is rare
as picture tubes in a trash can, there’s
another trick to hooking up any of these
multi-set or multi-antenna systems.
Though today’s TV receivers vary
widely in sensitivity, most require on
the order of 300 to 500 uv. of picture

carrier signal per channel. If your
CHANNELS 7-13  CHANNELS 2-6 BROADBAND
ANTENNA

\|/

. {

COUPLER COUPLER
COMBINED COMBINED
SIGNAL SIGNAL

CHANNEL 2 CHANNEL 5 CHANNEL 7 CHANNEL S

L 1

COUPLER

COMBINED
SIGNAL

Separate. singlechannel antennas beamed toward
stations give best signals. Drawing shows channels
2. 5,7 and 9. but any four channels can be included.

home is close to the transmitter, it's not
unusual for your antenna to pick up
300,000 uv. of picture carrier. But let’s
suppose you live 30 miles away from
the transmitters. You might pick up
only 500 or 600 uv. of signal—enough
for one TV set, perhaps, but hardly
enough for four.

The answer in this case is either to
use a high-gain antenna or, better
yet, install a signal booster. Though
it's a fairly inexpensive little gadget,
a booster is actually a kind of RF am-
plifier which steps up the signal as it
comes from the antenna.

Booster gain is expressed in decibels
(db) and, for the record, a booster with
a gain of 6 db will double the signal
voltage, while one with a gain of 20 db
will increase the signal tenfold. If
you're in doubt about what kind of gain
to expect from a booster, reference
to a voltage/decibel conversion chart
should clear up the problem. §

SINGLE -
CHANNEL ANTENNA

\/

Good reception of all 13 TV
channels often requires
separate antennas for spe-
cific frequencies. For lowest
losses, the two antennas
should feed into a coupler.

Electronics Illustrated
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Schools are among top users of CCTV. Here, cameras at an elementary school in
Chicago help speech therapist explain what good listening habits are all about.

FUN AND PROFIT
INCCTV

Closed-circuit television may be your answer

to an electronics career. By Jim Joseph

OU DON'T have to be an actor—just a fellow who can

read a schematic script—to star in one of the hottest fields
going. Closed-circuit television, born just after World War II
and grown to maturity in less than a decade, now ranks with
computers, data-processing machines and other forms of auto-
mation as a major contributor to industrial efficiency and
dollar savings. Thousands of firms have installed CCTV for
uses that range from production control to order handling to
plant security. And new CCTV applications are being found
every day.

Typical of the electronics-minded men who design, install,
service and rent CCTV setups is Dick Kaufman, a one-time
radio repairman in Burbank, Calif. Working closely with
CCTV equipment makers (among them: Blonder-Tongue,
Dage, Dumont, Farnsworth, General Electric, General Pre-
cision, Motorola and RCA), Dick provides TV cameras and
associated monitors that eagle-eye factory production lines (in
their role as electronic foremen), act as bank tellers (visually
verifying signatures), eavesdrop on hospital surgeries for the
benefit of watching medical students, probe the interiors of
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Ex-TV-repairman Dick Kaufman is
shown with a triple-lens CCTV cam-
era which he designed and built. The
camera sells for approximately
$1.800, complete with power supply.

Though not an engineer, Dick Kauf-
man has years of practical experi-
ence in technical television. Engi-
neers on his staff work with him in
planning more complex installations.

sewers for leaks and even pipe the min-
ister’s sermons to his overflow congre-
gation on Sunday.

Regardless of the application, most
CCTYV installations are remarkably sim-
ilar. A Vidicon TV camera picks up
an image which is then fed into a
coaxial cable (rather than an antenna)
and displayed on monitor receivers.

The camera is the most expensive
part of the setup. The monitors closely
resemble your home TV set, both in ap-
pearance and price.

How do you, looking for a career in
electronics, plunge into CCTV? First
of all, an apprenticeship in some phase
of technical television is practically a
must. Dick Kaufman, for example,
spent three years in Navy radar, a long
stint at his own radio/TV repair bench
and a goodly number of years as a tech-
nician with a telephone company’s long-
line TV division.

It's also best to locate where there’s
industry-—the more of it, the better.
Then, too, it’s wise to be prepared for
some lean years at first. After all, in-
dustrial and institutional TV buyers
don’t rush to closed circuitry. Some
jobs—one for a big university’s drama
department, say—may be a year or
more in the making.

Best CCTV prospects are schools
(particularly colleges and universities),
industries and institutions. But to turn
mere prospects to profit, you must spell
out the dollars-and-sense value of
CCTV. In Dick Kaufman's words,
“You must prove—beyond a doubt—
that the $3,500 to $30,000 you're asking
a client to shell out will be more than
repaid in savings.”

Called in by a plant with a problem,
Dick recently came up with an $18,000
solution. A camera, watching the plant’s
production line, spots imperfections in
the product, then triggers a mechanism
that pushes the faulty item from the
line. Result: a single Vidicon camera
replaces six girls and annually saves the
company more than the original in-
stallation cost.

Tell a prospect how to save (or make)
a buck with closed-circuit television,
and, like Dick Kaufman, you'll be on the
road to stardom—in CCTV. &

Electronics Illustrated
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Hamilton Standerd Photos
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By Ken Gilmore r v é ’: “\W

Painting pictures on your TV screen may Lseem wond[gus enough,
but it's only one of this master maglclans innumerable tricks.

AN AMERICAN SCIENTIST recently set a new record precision
work. He drilled a series of holes so sma’l and so close together-that 100
of them in a straight line would fit /(')n a pinhead. His drill? A tiny, pierc-
ing beam of electrons. In another instance, engineers at the Space Sysw
tems Division of the Martin Co. discovered that the =lzctron beamn: also
could solve one of their problems. Molybdenum, tungsten, tantalum and
other super-tough, heat-rasistant metals are naturals fcr space vehicles.
Trouble is, they’re also tcugh to weld. So space designers tried the elec-
tron beam. And they found it makes previously impossible welds easily.
Still another example of the electron beam’s versatility involves a New
England electronics company. . ard- pressed to find a wty to weld critical
connections in subminiattre electronic assemblies, the fitm decided to give
the electron beam a go at the job, Result: up to 1,600 welds per square
inch—welds that turned out to be far more reliable than the old kinc.
Not long ago, I saw an electron beam in action at the Zlgmilton Standard
Division of United Aircrzft in Windsor Locks, Conn. It was a dramatic
demonstration. A technician told me to lock through th= special viewing
telescope into an evacuated chamber. When I did, I saw two small blocks
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of metal, with their edges touching.

The technician pressed a button and
an invisible heam of electrons slashed
down into the joint between the blocks.
Where the crack had been there sud-
denly was a small puddle of glowing,
liquid metal. It cooled rapidly, leaving a
single metal bar, rigidly welded in the
middle. )

“You can think of an electron-beam
welder as a big vacuum tube,” John
Sterling, Hamilton-Standard’s program
manager of electron-beam systems, told
me.

In this tube-type setup there is a
cathode which, when heated, gives off
large numbBers of electrons. These are
accelerated to about 60% of the speed
of light by applying as much as 150,000
volts between the cathode and a hollow
anode a few inches away. A magnetic
lens—similar in principle to that used to
focus the beam in a TV picture tube—
squeezes the stream of electrons rushing
from cathode to the workpiece into a
tight beam.

When these fast-moving electrons hit
the metal to be cut or welded, they dis-
sipate kinetic energy as heat. Hit the
workpiece with enough of these elec-
trons in rapid-fire succession, and it will
heat up—fast.

“In this application,” said Sterling,
“we use a maximum beam current of
about 20 ma. This means that about 124,-
800 trillion electrons hit the target every
second. Further, we focus them into a
spot 1/100th of an inch in diameter or
even smaller.”

That many electrons pouring into a
pinpoint area is equivalent to a heating
intensity of more than 37 million watts
per square inch—enough power to melt

Electron-beam welder has telescope-type viewer so
operator can see what's happening to workpiece.

60

www americanraghiohistorv. com

or vaporize almost anything. And, be-
cause the beam is so narrow, it can be
used to weld just about anything.

Say, for example, that you want to
lay two 1-inch tubes together and weld
them where they meet. You'd have a
tough time squeezing any kind of regu-
lar welder down into the crack to do the
job. But it’s a cinch with an electron
beam. The slender beam slithers down
through the crack where the two pieces
meet to make a solid weld all the way
through.

Electron-beam welding has other ad-
vantages, too. Ordinary arc-welding
techniques are so slow that impurities
from the air and from the welding elec-
trode are likely to sneak into the finished
joint. But a super-powerful electron
beam lifts the tough metals to 6000° F—
welding temperature—almost instantly,
producing a strong, clean weld.

One firm has cut welding time from
40 hours to four with the new process
and slashed costs by $2,500 per unit.
Further, a $2,000 X-ray inspection job
that once was used to make sure the
old-style joints were flawless isn’t nec-
essary anymore. The electron beam does
a perfect job every time.

There is one drawback to electron
welding, melting and cutting. Electron
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beams don’t travel very well through
air. They become scattered, losing most
of their energy before they get to where
the work is to be done. Consequently,
large and cumbersome vacuum tanks
are needed to hold the work. Westing-
house has one tank 25 feet long in which
parts of atomic reactors are welded.

Engineers already are working on a
method that will do away with the vac-
uum chamber entirely for some appli-
cations. They use a machine which
shoots a stream of inert gas—such as
nitrogen—out around the electron beam.
A continuous flow of gas envelops the
beam and the workpiece, shutting out
air as effectively as a vacuum.

The electron beam not only is power-
ful and versatile, it’s also easy to con-
trol. By applying the right kind of
electrostatic or magnetic field, engineers
can make the beam do everything but
tie itself in knots.

The beam in your TV set furnishes a
good example of the precision with
which a beam of electrons can be con-
trolled. It travels across the face of the
picture tube at about 32,000 mph—twice
the speed of a high-power rifle’s bullet.

It can start and stop pretty fast, too.
In less than the 1/15,000th of a second
that it takes to make a single trip across

PRE-ACCELERATOR ANODE
FOCUSING ANODE
ACCELERATOR ANODE
HORIZONTAL

DEFLECTION PLATES

VERTICAL
DEFLECTION PLATES

FLUORESCENT
SCREEN

CATHODE RAY TUBE

the tube, the beam can be turned on and
off some 285 times. This enables it to
sketch the fantastically detailed pattern
of bright and dark spots which you see
as a TV picture.

The beam in an electron welder or
cutter is much the same. In addition, it
can be beefed up with enough power to
slash through the hardest metals. Such
a combination gives engineers a tool for
super-accurate drilling, cutting and
welding with a precision and delicacy
that were once undreamed of.

Top prize for fine work may go to a
researcher from the University of
Tubingen in Germany. He recently
demonstrated an astonishing accomp-
lishment to an electron-beam sym-
posium in Boston. He had used the beam
to write a series of tiny letters on a col-
lodion plate. The letters, which had to
be viewed through a high-power micro-
scope, were 12 micron tall (a micron is
1/1000th of a millimeter). With letters
of this size, he calculated, the entire
Bible could be written on an area a
quarter the size of a postage stamp.

Admittedly, there’s not much demand
for Bibles written on a postage stamp.
But the precise control of the electron
beam illustrated by such a trick is of
great value in many fields. One special-

T—HEATER
Luj:hCATHODE
['7"'] N—GRID
N—ANODE

N—OPTICAL SHUTTER
l—-MAGNETIC LENS

E ASSEMSBLY

< | [5)——DEFLECTION COIL

! ———+—VACUUM CHAMBER

——1—WORK PIECE

ELECTRON BEAM WELDER

The cathode-ray tube in your TV set is remarkably similar to an electron-beam welder-—in principle,
at least. Because electrons aren’t very happy in air, both devices contain a type of vacuum chamber.
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THE .
BN e
THAT DOES, ANYTHING

purpose resistor, for example, is made
by depositing a 100-angstrom-thick layer
of nickel-chrome alloy on a ceramic
base. An electron beam then cuts micro-
scopic grooves in it until its resistivity
rises to the desired value.

Electron beams also are being used to
make transistors so small that they have
to be viewed through a microscope. As
you no doubt know, transistors are made
by mixing carefully controlled amounts
of impurities with such base materials
as silicon and germanium. In a micro-
manufacturing technique, a tiny chip of
base material is coated with a minute
amount of impurity in a vacuum. A
super-fine electron beam smashes into
the surface and raises the temperature
so that the two materials melt and flow
together in a microscopic area, forming
the transistor.

Microelectronic circuits, in which
tiny chips of specially treated crystals
are made to serve as whole amplifier
strips, oscillators and other devices, also
are made with the electron beam. So
versatile is the beam that it can alloy,

62

A crackerjack for fusing
tough, hard-to-weld met-
als, the electron beam
also is unequaled for
making tiny, trouble-free
welds in microminiature
electronic subassem-
blies. Though compon.
ents on these circuit
boards are teeny
enough for a Tom
Thumb transistor port-
able. all were electron-
beam-welded in a fifty.

etch, melt, sinter, evaporate and weld
tiny separate areas on a sliver of crystal.
Several companies now are working
to produce machines which will do the
whole operation automatically. Such a
machine would need only a supply of
raw materials fed in at one end. Inside,
the electron beam would go to work and
perform a pre-programmed sequence of
highly complex and precisely controlled
operations. At the other end, as one ex-
pert put it, out would pop “a complete,
hermetically sealed, functioning, ad-

justed, measured and tested circuit.”
While the high-power electron beam
continues to take on cutting, welding
and melting jobs, the lower-power ver-
sion—such as the one in the cathode-
ray tube—is finding an ever wider va-
riety of tasks, too. One of the earliest
uses—outside of the CRT itself—came
in the early 1930’s when scientists real-
ized that they had reached the end of
the line in microscope development. No
further improvement in lenses would
help to see smaller objects. The reason:
[Continued on page 116]

Electronics Illustrated

www americanradiohistorv com


www.americanradiohistory.com

SWEDEN'’S

ALL-ATOMIC TOWN

UMP on a subway in downtown Stockholin

and you can be in the little Swedish suburb
of Farsta in just 20 minutes. When you get
there you can browse around in one of Farsta’s
three department stores or any of nearly 50
smaller shops. What's so great about all this?
Nothing—except Farsta itself. For Farsta is
about to become the first all-atomic suburb
anywhere in the world. Although it isn’t in full operation as
yet, a newly built atomic power station soon will supply central
heating, electricity and hot water for the town’s 50,000 or so
inhabitants. The result: Farsta’s bedrooms, bubble baths and
breakfasts will all be atomic-heated.

Tucked safely away in a huge, 40,000-cubic-yard cavern of solid
rock some eight miles south of Stockholm, the Farsta power sta-
tion contains Sweden’s first energy-producing atomic reactor.
Here’s how it will work. An atomic furnace will heat water to
power electricity-producing turbines. Then the same steam will
be employed a second time to warm the water that furnishes
central heating.

The experimental power plant cost over $40 million, and it took
another $1.6 million to load the reactor with a seven-year supply
of uranium and heavy water. But no one’s unhappy about the
price. Farsta’s all-atomic power will cost a good deal less than
other energy sources the little town might have used. -§-

Frankenstein at work? Not exactly. but the radiation hazards {from Sweden's first
energy-producing reactor force technicians to adopt some pretty weird procedures.

November, 1963 63
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Multi-Function Extension
for your

CB Transceiver

. . . enables you to receive and
transmit from two places. It

also turns the rig on and off.
By Len Buckwalter, KBA4480

RY to imagine what it’s like to be in this spot. The night your

wife goes to her canasta party you head downstairs to the shop to
finish a project. As luck would have it, she gets a flat on the way
back and tries to call you from the mobile CB transceiver in the car.
But her calls for help are in vain because your CB rig at home is
in the living room. Even with its volume turned all the way up,
the sound just doesn’t get down to the basement. (But how you
will hear her when she finally gets home.)

No need for such a breakdown in communications again. Here is
a remote-control system that will put the send and receive functions
of your CB transceiver in any other place in the house that you
choose.

Sharp readers may say that the FCC regulations don’t permit re-
moting CB equipment. In this case, however, it’s permissible. We
checked with the FCC and learned it’s legal if all the equipment is
located on the same premises. Our system conforms, being designed
to work over distances of about 50 to 60 feet—enough to solve any
remoting problem in the home.

Operation. As you see in the photos and schematic, there are
two units—Master and Remote. The Master sits next to the trans-
ceiver. Operation from this location is normal, except that AC power
is turned on by a switch on the Master (to which the mike is now
connected). The Remote resembles a CB transceiver in its sending
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and receiving functions. Flip power
switch S2 on the Remote to on and the
transceiver will be turned on. Press the
PTT button on the Remote’s mike and
you’re on the air. It’s just as easy to
receive calls. All calls picked up by the
transceiver will now come through the
Remote’s speaker.

Complete control remains at the Mas-
ter at all times. Let's say you inad-
vertently leave S2 (on the Remote) in
the on position and want to operate from
the Master. By flipping power switch
S1 at the Master, all functions transfer
back to the Master.

Squelch and channel-switching con-
trols are not included at the Remote
as they would require extra wiring.
And you won't have to dig into the
transceiver to install the system. There

Inside view of the master control unil. Parts
arrangement is not critical and may be changed.
Lead from pin 1 of PL2 is PTT. lead from pin 3
is mic., and lead from pins 2 and 4 is ground.

TO MIC CONNECTOR
ON TRANSCEIVER -—;

TO OUTPUT TRANSFORMER
TO SPEAKER TO REMOTE
‘— PLBFP
S
T

-,

2

are just two connections—to the speaker
and to the output transformer’s secon-
dary.

The other connections are made
through the transceiver’s mike jack and
by plugging the transceiver’s line cord
into an AC socket (SO6) on the Master.

The heart of the system is relay RY1
in the Master. When S1 is set to Re-
mote, the speaker and mike connections
are transferred to the Remote unit and
AC is supplied to the transceiver. Using
a relay makes it unnecessary to run 117-
volt AC in the cable between the Master

www americanradiohistorv. com
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CB TRANSCEIVER MASTER REMOTE
SPKR 751 R1
A
Eﬂl\'a o RO
' CONTROL
48 LYET, CABLE PL3
= MASTER © 5
MIC i PLIY 3 PTT 28
FROM 204 E"’L v A
OUTPUT D:l' n Ao
TRANSFORMER! MIC
MIC 3 PL2 (SEE TEXT) =
= l o ola
PTT —~

17 VAC :[)

S06

TRANSCEIVER
POWER CORD

ALL RY 8 SW CONTACTS
SHOWN IN
“MASTER" POSITION

Schematic of the complete system. PL2 must mate with the microphone connector on your transceiver.

and Remote. Only 6 volts for the relay
is carried by the cable.

Construction. The first thing to do is
identify the three wires in your mike’s
plug. If the connections you find don’t
agree with the information to follow,
you have one of the few transceivers
this system cannot be used with.

First of all, your mike must have a
PTT (push-to-talk) button and the
transceiver must use a transmit/receive
relay. Exceptions are those trans-
ceivers which have a PTT switch on the
panel, more or less than three wires in
the mike cord, or electronic (relayless)
switching.

66

To identify the three wires, remove
the shell of the mike plug and examine
the leads. There should be a ground
which is either a shielded braid or a
single bare wire. An ohmmeter will tell
you quickly. The resistance from the
wire to the transceiver chassis should
be zero ohms when the mike is plugged
in. Next lead to find is the PTT. (Turn
off the AC power before making this
check.) Plug in the mike and connect
the ohmmeter probes between one of
the other leads and the chassis. You
have found the lead when depressing
the PTT button causes the resistance
indication to fall to zero ohms.

Electronics Illustrated
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Finally, there is the mike lead to
verify. This lead always is covered with
a braid or metal-foil shield. Set the
ohmmeter to its high-resistance range
and touch the probes to the mike lead
and ground. When you depress the
PTT button, the meter should barely
fall from a high-resistance reading. It
does not matter when the PTT button
is released whether the meter indicates
high or low resistance. If your mike
connections met these tests, you can
proceed.

All construction and wiring details
appear in the pictorials and photos.
However, there are several things to
watch out for. Plug PL1 is on your

present mike and may not be the same
as the type shown in our schematic and
pictorial. Since it is to be plugged into

November, 19623

J1 on the Master, J1 must mate with it.
It is necessary, therefore, to purchase a
jack or socket for J1 that is identical
to the one on the front panel of your
transceiver and not necessarily the type
that is specified in the parts list or shown
in the pictorial and schematic.

The three connections you've now
identified in your mike plug—ground,
PTT and mike—are labeled in the dia-
grams and should be wired to J1. The
same applies to PL2, which is on the
cable connecting the Master to the
transceiver’s mike jack. It must match
the mike socket on your transceiver.

The rest of the construction is
straightforward. Be sure the connec-
tions between SO5 and your new mike
are correct. Quite often a microphone
will have four leads emerging from its
cord. The three necessary ones can be
identified as we described. The fourth
lead usually shows up as a direct short
to ground when the PTT button is not
[Continued on page 117]
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9 THE LISTENER

SWL-DX NOTES

BY C. M STANBURY I1

YONTROVERSY . . . is the key in-

gredient for sound broadcasting in

the 1960’s. Whatever a station’s purpose

—propaganda or just plain profit—the

controversial is a must. Let’s take a look

at some examples and see how it works
out.

“Independent ¢communist” is the claim
{or boast) of at least two world lead-
ers, Yugoslavia’s President Tito and
British Guiana’s Premier Cheddi Jagan.
The latter asserts that while he is a
Marxist, he is not a Communist—which,
if true, certainly would be the neatest
trick of the decade. This fine distinc-
tion between Marxist and Communist
no doubt would be lost on most radio
listeners. But Premier Jagan seems to
think that it’s one thing to advocate the
kind of state Marx envisioned, quite an-
other to be labeled a Communist.

Yugoslavia’s chief short-wave outlet
is Radio Beograd (see photos). Since
Tito is dictator there, it follows that R.
Beograd is state-owned and nothing
more than a government mouthpiece.
For some reason, there is no North
American service. Maybe U.S. financial
aid has something to do with this. Po-
land also dropped its transmissions to
the U.S. after receiving American dol-

lars. Nevertheless, Beograd’s 1700 EST
English news is received widely on 9505,
7200 or 6100 ke, depending on condi-
tions. Here’s your chance to discover
how independent communism works
out, propaganda-wise.

Meanwhile, Premier Jagan’'s plans
have run into several roadblocks, in-
cluding the British government in Lon-
don (the nation hasn’t been granted full
independence). Jagan’s lack of success
is reflected in Guiana’s SWBC repre-
sentative, ZF'Y at Georgetown, a private
station. In this respect, ZF'Y will act as
a barometer of the nation’s freedom
movement. How long it will be before
the government takes over ZFY is any-
body’s guess—if it’s able to do so at all.

[Continued on page 115}

Radio Beograd actually is part of
a huge broadcasting complex
known as Radio-Television Beo-
grad. Most programs emanate
from the Main Building (above).
but many are direct reports.
Photo at left shows coverage
of the Belgrade Conference.

Electronics Illustrated
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build your own

BEGINNERS
PAGE

AC power is widely used and taken for
granted. Although we know why
we need it, we never give much thought
to how we get it. Our project, an AC
generator, demonstrates the process of
converting mechanical energy into elec-

cating the generator output is an alter-
nating current.

The electricity we generated started
with a source of energy—the force ex-
erted by your hand. As the moving
magnetic field passes the head of the

trical power.
of a rotating mag-
net and a coil of
wire wound on a
large iron bolt. As
you turn the mag-
net past the head
of the bolt, a cur-
rent is induced in
the coil which we
will observe on a

The generator consists

800 TURNS

#28 or 30
WIRE ENANEL ! q
CRANK WIRE L 1‘ | i

") DT
DOWEL IR
1RON it
sor S LS 1

bolt, it produces a fairly high output

current because of
the combination of
a large coil of wire
and large bolt. In
addition to being a
form for the coil,
the iron bolt pro-
vides a good mag-
netic path be-

meter.

First, wind 800
turns of No. 28 or
No. 30 enameled \
wire on a 2- or 3-
inch long iron bolt.
Leave about one-
quarter inch of
threads clear for
mounting the bolt
in the wood block.

NASNET

from left to right,
shows that the
direction of the

' ) A [ / tween the magnet
k ] 7/, and the coil.
S\K A Y, The meter
i‘\ /- needle, moving
)L

/ ouTPyT .
/ TERMINALS magnetic field .de-
{CLIPS} termines which

way the current
flows. Rotate the
magnet very slow-

Scrape the enamel
insulation off both ends of the wires and
connect them to the terminal clips.

The next step is the mounting of the
magnet and the construction of its sup-
port. We glued a small magnet from an
old damaged PM speaker to the end of a
wood dowel. Push the dowel through
a hole in the support block and force
a crank, made with a piece of coat-
hanger wire, in a hole in the other end
of the dowel.

Get hold of a 0-1 ma DC meter and
adjust the zero-set screws so the needle
comes to rest about mid-scale, allowing
it to swing left and right. Connect the
meter to the output clips. As you turn
the crank, the needle will move to the
left and right of its resting point, indi-

November. 1963

ly and watch the
needle. As one end of the magnet ap-
proaches the bolt, the needle moves in
one direction. As the same end of the
magnet moves away from the bolt head,
the current reverses direction.

The speed at which the magnetic field
moves past the bolt affects the magni-
tude of the current. The faster you turn
the crank, the greater the current. This
illustrates an important principle: The
more magnetic lines that cross the wire
per second, the higher the current.

Our rotating magnet and coil corre-
spond, respectively, to the armature and
field coil in a car’s generator. Our gen-
erator only produces a few thousandths
of a watt of power. The car generator
gives over 300 watts.—H.'B. Morris §-
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El Reports on

Heathkit AA-21

CLOSE look at the Heathkit AA-21
($139.95 kit, $167.95 assembled)
and you realize that its designers re-
membered to include every important
operating and design feature usually
found in the most elaborate tube ampli-
fiers. The circuit includes 12 transis-
tors per channel, four transistors in the
regulated power supply and ten diodes.
There are 21 controls, five inputs
and outputs for 4, 8 or 16-ohm speakers
and a tape recorder. All input and out-
put jacks are on the rear panel.
Although all of the controls are on
the front panel, only five are visible.
The others are behind a hinged door at
the bottom of the panel. The five vis-
ible controls are concentric volume,
bass and treble; an input selector switch
(to select any one of five inputs on both
channels) ; and the stereo/mono mode-
selector switch. The concealed controls
are input level (for all inputs except
tape head and tape monitor) and
switches to control loudness compen-
sation, the tape monitor input and
speaker-phase reversal.
The sound from the AA-21 is quite

72

TRANSISTOR
AMPLIFIER
KITS

Integrated transistor
stereo amplifiers are
here! Half the phys-
ical size of their
vacuum-tube counter-
parts, they deliver
comparable power
and a sound all their

own. E! built and
tested the Heathkit
AA-21, Lafayette

KT-900 and Realistic
208. The Knight-Kit
KG-800, not available
for checking at press
time, is previewed.

startling. Compared to tube amplifiers,
the most noticeable difference is the
clarity and crispness of reproduction of
transients. This is most apparent when
listening to castanets, jingling keys or
snapping fingers.

An outstanding feature of the AA-21
is its output-transistor and speaker-
protection circuitry. Possibly the
greatest problem with many direct-
coupled transistor output stages is that
an accidental short of the speaker term-
inals will instantly destroy the transis-
tors. Or, if one of the output transistors
fails, the speaker may be damaged.
Heath solved this problem by using
miniature circuit breakers.

One is in the output stage to protect
the speaker and output transistors. Two
others are in the power supply to pro-
tect the output stage against being
overdriven. The circuit breakers op-
erate fast and reset themselves auto-
matically a few seconds after the trouble
has been corrected.

In terms of measured specs, the
AA-21 performs as well, and in most
cases better than claimed by Heath.

Electronics Illustrated
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THE AA-21 AT A GLANCE

Power Output: 8-ohm loads |20 cps| | ke
Watts| 31 45

Maximum power per channel for | per cent
total harmonic distortion: 48 watts

Size: 154 inches wide, 5 inches high, 14 inches
deep

Weight: 25 pounds

Construction Time: about 20 hours

20 ke
40

Driving both channels simultaneously
into 8-ohm loads, the maximum sine-
wave power available at mid frequen-
cies (measured at 1,000 cps) when
clipping occurred was 45 watts. At

20,000 cps, the maximum power was 40
watts and at 20 cps the maximum power
was 31 watts.

The maximum power output is lower
with 4 and 16-ohm loads.

With a 4-ohm

Six encapsulated modules and five circuit boards
keep construction time down to about 20 hours.
Output transistors are on heat sinks at the rear.

November, 1963

load the maximum at 1,000 cps was 22
watts. With a 16-ohm load, the maxi-
mum at 1,000 cps was 30 watts.

Distortion measurements showed that
the THD (total harmonic distortion) at
1,000 cps and 20,000 cps and the IM (in-
termodulation) distortion was consider-
ably lower than claimed by Heath. How-
ever, the THD at 20 cps is 1 per cent at
about 28 watts—a bit higher than the
claimed specs.

The hum and noise figures, though
meeting Heath’s specs, would be con-
sidered a bit high for a tube amplifier.
We measured —65db on the high-level
inputs and —55db on the low-level in-
puts.

Heath has made some minor modifi-
cations in the AA-21’s power supply
and tone control circuits which might
change our figures slightly. Earlier
models had four transistors in the power
supply. Current models have two tran-
sistors in the power supply.

o

DISTORTION
8—0HM LOADS
BOTH CHANNELS

PER CENT DISTORTION
w

INTERMODUL ATIO THO / THO
;_—%7—— XC 1000CPS
i =20KC v A

——————] =
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1 20 30 4050 100

3 10
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The AA-21's harmonic distortion curves for both
channels fed into 8-ohm loads. Test frequencies
for IM distortion were 60 and 7.000 cps, 4:1.
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Lafayette KT-900

THE Lafayette KT-900 ($134.50, kit
only) is well styled, easy to build
(about 12 hours) and an outstanding
performer. All its controls are on the
front panel. There are concentric vol-
ume, bass and treble controls and the
following switches: mode, input se-
lector, loudness, scratch, rumble and
power. There are no input-level con-
trols and all input and output (including
tape) connectors are at the rear. There
are ten transistors per channel, two
transistors in the regulated power sup-
ply and ten diodes.

The output-power capabilities of the
KT-900 were impressive and substan-
tially exceeded Lafayette’s ratings. Both
channels could deliver 45 watts of 1,000-
cps sine-wave power simultaneously in-
to 8-ohm loads before clipping occurred.
At 20 cps and 20 kc, 35 watts and 32
watts, respectively, could be delivered
before clipping. The maximum 1,000-
cps sine-wave power into 4-ohm loads
was 22 watts and about 31 watts into
16-ohm loads.

The 1 per cent harmonic distortion
point was at 46 watts at 1,000 cps, 35
watts at 20 cps and 28 watts at 20 kc.
We found the IM distortion rather high
at low power levels. A 1 watt, the IM
distortion was 5% per cent. The IM
distortion dropped to 1.7 per cent at 44
watts. Despite this, the quality of the
sound did not seem to be degraded seri-
ously. We did not attempt to trouble-
shoot the cause of the distortion. Hum
and noise, referred to 35 watts, was
slightly below manufacturer’s specs,
being —170db for the high-level inputs
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and —60db for the low-level inputs.

The frequency response of the KT-900
proved to be much better than claimed
by Lafayette. At both the 5- and 30-
watt power levels, the response was flat
down to 5 cps (limit of measuring
equipment) and down 3db at 33 kc.

Record and tape equalization met
RIAA and NARTB standards. Bass
and treble boost were maximum (15db)
at 63 cps and 4.9 ke, respectively. Bass
and treble cut were maximum (15db)
at 154 cps and 4,670 cps, respectively.
The scratch filter, because of its posi-
tion in the circuit, cannot be used with
any of the high-level inputs because it
loads them severely. Although the
filter normally would be used when
playing records, it is sometimes desir-
able to use it when listening to scratchy
recordings from an FM station.

The most serious shortcoming of the
KT-900 is its lack of protection for its
speakers and output transistors. There
are no circuit breakers. It is, therefore,
important to take care not to short the
output terminals when the amplifier is
on. This won’t be a problem since at
normal listening levels, the output-stage
power will not reach a level high enough
to cause transistor failure. Lack of cir-
cuit breaker protection also means that
when a transistor in the output stage
fails, a heavy DC output current will be
applied to the speaker and may damage
its voice coil.

Care should be taken with regard to
matching speaker impedance to ampli-
fier output impedance. The KT-900 has
only one pair of output connections for

Electronics Illustrated
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Curves show frequency
and power response at

e =
FREQUENCY RESPONSE -20WATTS 8-OHMS _BOTH CHANNELS
IR BRSTRL T

5- and 30-watt power ‘l ,4‘)?’ + 1 Y SR

levels. Bass and treble 7 1 Jl t

boost and cut are rather | % -3 ] T Picale a0t

fast. 3db-down point of [z = Toass soosT T R il I

rumble filter is between |3 .| | — 1 T |
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depending on position -5 ROWBLE FILTER MCT'*—T— 5 i [ —

piNotmEy Sontze] JSdL i - | TREBLE CUT SCRATCH FILTER

of bass cut between -5 ! T =il T ]

35 and 46 cps depends =2 10 100 000 10000 20K 30K 100K

also on volume control. EREQUENCY._CPS

[ THE KT-900 AT A GLANCE ! the chassis. Be sure, therefore, that
5 Sutort boohm Tonds 120 S G there are no metal objects between the
ower Output: 8-ohm loads cps < c . y . and ]

I WL 35 iz = amplifier’s underside the surface

| Maximum power per channel for | per cent
total harmonic distortion: 46 watts

i

| Size: 13% inches wide, 4 inches high, 123
| inches deep

| Weight: 25 pounds

' Construction time: About 12 hours

each channel. If you are going to use
a 4-ohm speaker with the KT-900, you
must remove a jumper wire across an
internal current-limiting resistor. When
using 8- or 16-ohm speakers, the jumper
must be installed across the resistor.
All of the output and driver transis-
tors are mounted on the bottom plate
of the amplifier, which acts as a heat
sink. The cases of the transistors are
isolated from chassis ground so a volt-
age potential exists between them and

Two printed-circuit boards
tion. Power transformer is at upper left. Driver
transformers are to the right of the circuit boards.

simplified construc-
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which it is placed. Three-quarter-inch-
high feet minimize the problem.

And don’t put your hands under the
KT-900 to lift it when the power is on.
If your fingers touch any of the tran-
sistors and the base, you may lose your
grip because of a slight shock.

One small shortcoming is that the
mode-selector switch does not have a
mono position. This means you cannot
combine the left and right inputs to play
a stereo record monophonically.

Construction was a pleasure because
of the use of printed-circuit boards and
uncomplicated wiring of the controls.
All controls are mounted on the front
panel, then wired. The circuit boards
are wired and installed next. The last
step is the connections between the
controls, circuit boards and the base-
mounted power transistors. All things
considered, the KT-900 is a good
buy

=

5 —
DISTORTION
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The distortion curves for both channels driving
8-ohm loads. Note that IM distortion is high at
low power levels but drops as power increases.
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Realistic 2!)8 -

THE Realistic Model 208 ($89.95 as a
kit, $119 assembled) has output
stages that eliminate the problem of
speaker impedance matching or acci-
dental damage to the ouput transistors
or speakers. Unlike the four-transistor
(per channel) output stages in other
transistor amplifiers, the 208 has only
two output transistors per channel. And,
unlike the wusual output transistors,
these are tetrodes. This means the am-
plifier can drive a load of as low as 2
ohms (for example, four 8-ohm speakers
per channel in parallel).

On the front panel there are con-
centric bass and treble controls, a single
volume control for both channels, a con-
centric balance/blend control, an input-
selector switch and a mode switch. In
addition, there are switches for stereo-
mono operation, rumble filter, scratch
filter, loudness and AC power. A
speaker phase-reverse switch is on the
rear panel.

There are no input level controls.
But the model 208 has input jacks for
every conceivable type of program
source. There are left- and right-chan-
nel tape output jacks on the front and
rear panels and a headphone jack on the
front panel. Each channel includes nine
transistors. There are four diodes in
the unregulated power supply.

An interesting feature about the 208
is a blend control which enables you to
mix both channels to any degree up to
100 per cent. On some other amplifiers,
balance of the channels is achieved by
adjusting the individual concentric
clutch-type volume controls. On the
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208, however, a single balance con-
trol accomplishes the same thing more
easily. A single volume control changes
the level of both channels simul-
taneously.

The sound produced by the 208 is
not quite as crisp or brilliant as you
might expect it to be from a transistor
amplifier. In general, the 208 more
or less meets the specs claimed by Radio
Shack. With 8-ohm loads connected to
left and right channels, the 208 could
deliver 30 watts of sine-wave power at
1,000 cps before clipping occurred. At
20 cps and 15 ke, it delivered 24.5 and
20 watts, respectively. (The high-fre-
guency power measurement was made
at 15 kc because distortion at 20 kc was
too great for accurate measurements.)
The maximum output power was 37
watts into 4-ohm loads and 16 watts into
16-ohm loads, both at 1,000 cycles.

The frequency response at the 5-watt
level was down 3db at 8 cps and 25 kc:
At the 20-watt level, the response was
down 3db at 9 cps and 22 ke. Total har-
monic distortion at rated output (25
watts) was below .5 per cent at both
1,000 and 20 cps. However, the distor-
tion at 15 kc was high at all power levels,
ranging from 2.6 per cent at 1 watt to
6.2 per cent at 20 watts. The distortion
at high frequencies appeared to be a
type of crossover distortion that may
originate in the large driver trans-
formers.

The IM distortion was good at low-
power levels but slightly exceeded the
manufacturer’s claim (1.5 per cent) at
25 watts.
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Curves show power 2 . -
md f'equency response 0 FREOUENCV_ RESPONSE ~30WATTS 8-0}25 BOTH CHANNELS
at 20-watt and S-watt -5
power levels. Bass and T S
treble controls are los- Y
sertype. Rumble and E::: BASS BOOST = o
scratch filters are R-C |3 o LOUDNESS -CONTROL e,
type. Loudness control [ oo SWATTS BOTH CHANNELS
provides bass boost -5 _— e
only (maximum of 15db). 7 RUMBLE FILTER /wﬁ TREBLE O~ SCRATCH_ FILTER (RiAal
Frequency response at =15 A > ) =
20 watts is down 5db = 10 20 30 100 = 1000 10000 20K | 40K 100K
at approximately 33 ke. EREQUENCYCRS SN
etrode output transistors, which
THE 208 AT A GLANCE Tetrod put '
- — 1 have two bases, give the 208 its ex-
Power Output: 8-ohm loads {20 cps | 1 ke | I5ke tremely low output impedance. This
Watts | 245 | 30 20 accounts for the amplifier’s ability to

Maximum power ;e?channé' for | per cent

total harmonic distortion: 29 watts
Size: 43 inches high, 15!/ inches wide, 127
inches deep

Weight: 28 pounds -
Construction time: About 16 hours.

Hum and noise was —60db for the
high-level inputs and —50db for the
low-level inputs. The rumble and
scratch filters produced a 15db cut at
21 cps and 17.7 ke, respectively. Bass
boost is a maximum of 12db at 56 cps.
Bass cut is 15db down at 18 cps. Treble
boost is maximum (12.8db) at 17.8 ke
and treble cut is down 15db at 10.8 ke.
Record and tape equalization conform
to RIAA and NARTB standards.

Inside of model 208. Printedcircuit boards are
behind controls. Driver transformers are at the
left and right. Power transformer is in center.
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drive extremely-low-impedance loads.

There is only one pair of output con-
nectors per channel and it is not neces-
sary to modify the output stage to
match the speaker impedance. Just
connect any load and away you go.

Since the output stage is a constant-
voltage source, the lower the speaker
impedance, the greater the power ca-
pacity. The high-power rating of the
tetrode transistors (70 watts per chan-
nel into a 4-ohm load) pretty much
eliminates the possibility of output-
stage failure due to overdrive.

Because of the mechanical design of
the amplifier and the wiring of the con-
trols, construction leads to some prob-
lems. All preamp parts are mounted on
PC boards. Wiring between the controls
and boards was a small headache, but we
built the kit in 16 hours.

DISTORTION
B8-0HM LOADS
CHANNELS

PER CENT DISTORTION
-
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S

THD 20KC, /
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100

Distortion of both channels. THD is quite high

at all power levels, ranging from 2.6 per cent at
one watt to 6.2 per cent at the 20-watt level.
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Knight-Kit KG-870

PREVIEW

THE Knight-Kit KG-870 amplifier
($99.95, kit) was not available for
testing before press time. Our preview
report is based on the specifications and
a schematic provided by Allied Radio
Corp.

The KG-870 is rated at 35 watts (IHF
music power) per channel, both chan-
nels operating simultaneously. The
front-panel controls are input selector,
level, loudness, concentric clutch-type
bass and treble, balance and scratch/.
rumble filter selector. There are five
slide switches and a headphone jack on
the front panel. Each channel has 11
transistors and there are four diodes in
the power supply.

The frequency response is flat with-
in +Ydb from 20 cps to 30 kc and flat
within +=3db from 12 cps to 60 kc at
full-rated output. The harmonic distor-
tion 1s 0.5 per cent at full-rated output
and the IM distortion is less than one
per cent at full-rated power (40 cps and

12 ke; 4:1). The hum and noise for full-
rated output power is —60db for tape
head, —-68db for magnetic cartridge,
—85db for tuner and —85db for aux.
inputs.

The input impedances are: tape head
and magnetic cartridge, 200,000 ohms;
tuner, 23,000 ohms; aux No. 1, 100,000
ohms; aux No. 2, 450,000 ohms; tape
monitor, 100,000 ochms.

The bass boost and cut is 15db at 50
cps. Treble boost and cut is 13db at 15 ke.

The input sensitivity for rated out-
put for tape head is 2 mv, for magnetic
cartridge; 3 mv; for tuner, 0.5 V; for
aux No. 1, .25 V; for aux No. 2,1 V.

The KG-870 has only one pair of out-
put connectors per channel. It is not
necessary to take any special care in
matching speaker impedances to the
output. Either four, eight or 16-ohm
speakers may be connected to the am-
plifier. There are no individual level
controls for each of the inputs.—§
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- Handyman’s
CABLE

&

PIPE
FINDER

By Bert Mann

E all know about the proverbial

needle in a haystack, but it’s only
when you try to locate something like
a water pipe or a BX cable in a wall that
the saying has real meaning. Some-
times you get down to such destructive
probing as is done with a hefty drill or
a crowbar before you find what you're
after.

A much more palatable type of prob-
ing can be done with the Handyman'’s
Cable & Pipe Finder. In seconds it will
lead you unerringly to those elusive
pipes, electrical junctions and cables,
structure beams, wire lath and the like.

The finder will run you about $12 and
is sensitive enough to indicate the center
of a pipe within a quarter inch. The
unit is designed specifically for scan-
ning walls, floors and other such struc-
tural members, having a range of 3 to 4
inches. We do not recommend that you
try souping it up or start using it to look
for Civil War relics. Instead, use one
of the special instruments designed to
look for buried treasure and reserve
EI's palm-size snooper for the tasks it
was designed for.

Construction. Our Finder is built in
a 2Y4x2V4x4-inch Minibox. To keep the
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size small we made a printed-circuit
board with standard copper-clad per-
forated stock. All major components
except tuning capacitor C2, switch S1,
battery Bl and jack J1 are mounted on
the board. Follow the diagrams as we
run through the steps in preparing the
board.

Cut a piece of perforated board 15
holes wide and 10 holes high. On the
copper-clad side, letter the ten rows A
through J and mark the 15 columns one
through 15, as shown in Fig. 1. Place
a resist dot over the holes indicated (B1,
G1, etc.) and join the dots with resist
tape (the heavy lines in Fig. 1). Place
the board in a glass or plastic tray and
pour in etchant solution to cover it. Agi-
tate at least once every minute.

After about 15 minutes, examine the
board. (Do not touch it with your bare
fingers; etchant solution is caustic and
will burn your skin.) If the uncovered
copper has been removed, rinse the
board under running water, peel off the
dots and tape and clean the remaining
copper foil with scouring cleanser.
Rinse again.

Figure 2 is a diagram of the reverse
side of the board. Notice that here the
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letters are on the right side and the
numbers now increase in order from
right to left. Install all components and
the jumper (shown in color in Fig. 2),

bend the leads slightly, then apply a

drop of solder to each lead at the foil.
When soldering the transistors, hold
the leads with a pair of pliers to prevent
heat damage. Then clip all leads short.

Connect C4 to lugs 1 and 2 on TI1.
Solder one-inch leads to T1’s lugs (in-
cluding lugs 1 and 2) before mounting
it on the board. The lead from lug 4
(near the green dot) goes into hole GT.
All of T1’s other leads should fall into
place as indicated on the board. Follow
Fig. 4 when installing the board in the
cabinet, keeping the parts side up
(they aren’t shown in place in Fig. 4).
Connect leads from SO1, C2, S1, Bl and
J1 to the points indicated in Fig. 2. Use
a small angle bracket to mount the
board in the cabinet between holes D15
and G15.

To wind coil L1, drive four nails into
a wood block so they form a 2% x2Y4-
inch square. Wind 50 turns of No. 30
enameled wire around the nails. At the
50th turn, bring the wire out in a three-
inch loop and wind five more turns.
Saturate L1 with General Cement
Q-dope. After the Q-dope sets, remove
the nails and let the form dry overnight.
Now, cement L1 to a 6x1.xVg-inch-thick
strip of plastic or Masonite as shown
in Fig. 3, and mount the coil assembly
on the Minibox cover.

Scrape the enamel insulation from the
coil leads and solder hookup wire to
each one. Tape the hookup wire to the
support strip. The first turn of L1 goes
to pin No. 1, the tap goes to pin No. 2
and the last turn goes to pin No. 3 of
PL1.

Adjustment. Before L1 is plugged
in, turn on the Finder and place it near
a radio tuned to a vacant spot on the
dial around 750 kec. Adjust T1’s slug
with a plastic alignment tool until the
radio is silenced. Plug a pair of high-
impedance phones and L1 into the
Finder and adjust C2 until you hear two
loud whistles in the phones. These
whistles should occur when C2’s plates
are a quarter to half meshed. Read-
just C2 for the louder of the two
whistles and put a mark on the dial and
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PARTS LIST

Resistors: 12 watt, 10%

R1—68,000 ohms R3—100,000 ohms

R2—300 ohms R4—2,200 ohms

C1,C4C5—100 mmé, 50 V or higher ceramic disc
capacitors

C2—10-365 mmf variable capacitor (Lafayette
MS-445 or equiv.)

C3—.01 m! ceramic disc capacitor

Cé—.05 mf, 50 ¥ or higher ceramic disc capacitor

Li—Pickup coil {see text)

TI—Oscillator coil (Lafayette MS-265)

J1—Phone jack

PLI—3-prong plug (Amphenol 78-535)

SOt—3-prong socket (Amphenol 71-35)

Q1,02—2N274 transistor

©3—2N213 transistor

S1-—SPST slide switch

Bi—9-volt battery

Misc.—2/4x2/4x4-inch Minibox, copper-clad per-
forated board {Lafayette MS-847), resist dots
{Lafayette MS-737), Yj-inch tape-resist (Latayette
MS-734), etchant (Lafayette MS-729), No. 30
enameled wire,

panel. This will be your operating set-
ting for C2.

Operation. Adjust C2 so the dot on
its dial is opposite the dot on the panel.
The exact setting isn’t terribly im-
portant so long as you hear a tone of
about 2,000 cps in the phones. At this
setting even a slight change in the tone’s
frequency will be apparent when you
hold L1 near metal. Try it out on a
piece of pipe. Hold the Finder so L1’s
support rod is parallel to the pipe and
move L1 back and forth across it. As
you approach the pipe the tone will

November, 1962

either rise or fall in frequency; depend-
ing on the setting of C2.

If you get a rise in pitch but prefer
a fall, move the Finder away from the
pipe and readjust C2. Now when L1 is
directly over the pipe the tone should
be at minimum or not heard at all. This
will depend on how close L1 is to the
pipe. When working over decorative
tile, adjust C2 with L1 against the tile.
Wire lath in walls produces a fluttering
tone or no tone.

How It Works. Oscillator Q2 oper-
ates at a fixed frequency. The fre-
quency of oscillator Q1 is close to that
of oscillator Q2 and can be adjusted
with C2. Their outputs beat together
and produce sum and difference fre-
quencies. (We are interested only in
the difference frequency.) For example,
if oscillator Q2 operates at 800 kc and

[Continued on page 117]
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OW TO DX the 16-meter band can
be summed up in one sentence: do
it when you can! There’s a reason why
16 meters poses a real challenge to ad-
venturous DXers. During periods when
16 meters is open signals often are sur-
prisingly clear and strong. But when
fate shows its other hand the band is
doornail-dead, without a trace of a sig-
nal. And, in view of the present down-
ward trend in the sunspot count, the
band is going to be dormant more and
more frequently

Unlike the lower short-wave bands,
the 17700- to 17900-kc spot has but one
major factor governing reception or the
lack of it—skip. The question: will sig-
nals be reflected by the ionosphere and
skip back to earth? Or will they pass
right through and be lost somewhere
out in space?

Let’s see what's responsible for this
thing called skip. Under normal condi-
tions, only the F2 layer—the one at the
top of the ionosphere and some 200 miles
above the earth—is capable of reflect-
ing 16-meter signals. Whethér the F2
layer will toss back a 16-meter trans-
mission depends on the layer’s ion
density, or degree of ionization.

In turn, F2’s degree of ionization is
subject to many variables. It’s affected
by the sunspot count—the more sun-
spots, the greater the ionization. The
season of the year—it’s highest in win-
ter, lowest in summer, which is pre-
cisely the reverse of other layers.
Geographic location—there’s less ioni-
zation at the poles. And time of day—
ionization can be considered to be

at its peak at about 1400 local time.

Naturally, it’s the ion density at the
point where the signals strike the F2
layer that counts, not the ion density
above the receiving or transmitting lo-
cation. If your listening post is within
2,500 miles of a station (2,500 miles is
the maximum skip distance with the F2
layer), then the point at which the sig-
nal contacts the F2 layer would be mid-
way between the transmitter and your
receiver.

In the case of multi-hop reception,
there must be sufficient ionization at
each point the signal hits the F2 layer
in order for you to pick up distant sta-
tions.

Nature has its compensations, though,
and the intriguing sporadic-E layer is
one of them. Sporadic E occurs below
the F2 at about the same height (70
miles up) as the normal E layer. How-
ever, the sporadic-E layer is capable of
reflecting much higher frequencies than
normal E—even TV signals.

Although it often coincides with iono-
spheric disturbances, sporadic E ap-
pears frequently during apparently
normal conditions. In fact, because of
the currently decreasing sunspot count
and the F2 layer’s dependence on sun-
spots for its ionization, much of the re-
ception on 16 meters today is of the
sporadic-E variety.

Sixteen meters has at least one prob-
lem in common with all the other bands
—noise. However, it’s noise of a dif-
ferent kind. With the exception of
interference from local thunderstorms,
atmospheric static—which shows up on
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ON

16

most other wavelengths—is practically
nil on 16. Surprisingly, the real problem
on 17700-17900 stems from automobile
ignition systems.

If yours is a communications receiver,
it probably is equipped with a noise
limiter. Such limiters frequently are in-
effective in coping with atmospherics,
but they come through with at least a
50 per cent reduction in ignition noise.
On the other hand, if you're using a re-
ceiver that doesn’t have a limiter, you’ll
either have to add one or try your luck
at DXing over and between the noise
bursts.

Both the intensity and duration of
such bursts will depend to some extent
on the proximity of the traffic and just
how heavy that traffic is. After a few
weeks of listening, you should know
the extent of the problem in your lo-
cality. If it turns out that you're in a
heavy-traffic area, you might try a
dipole antenna directed away from the
flow of cars.

Actually, a good antenna is of utmost
importance on 16, just as it is on any
band. But it needn’t be elaborate, and
it doesn’t even have to be directional.
A single wire that’s both long and high
will provide good general reception in
most areas. However, a directional an-
tenna or an array does have the advan-
tage of boosting signal strengths enough
so that stations can be received via

DX GUIDE TO 16 METERS
_Frequency Location Time (EST)
17720 Red Lion, Pa. 1300-§500
17750 Colombo, Ceylon 1200- 1400
17835 Cairo, Egypt About 1200
17855 Delhi, India 2330-2340
17860 Damascus, Syria Early Eve.
17890 Karachi, Pakistan 0835-0850
17910 Accra, Ghana About 1200
17920 Cairo, Egypt About 1200

November, 19673

By C. M. Stanbury Il

scatter-wave even after skipping.

For example, in cases where the min-
imum skip zone is 2,000 miles, a listener
1,900 miles away still should be able to
pick up a minute signal with a non-
directional antenna. But, if he has a
high-gain directional array, that signal
is far more likely to be readable.

The simplest directional antenna you
can use is the half-wave dipole. Each
arm of the dipole should be approxi-
mately 13 feet long, with the lead-in at-
tached to the center as with any dipole.
Since a dipole exhibits a broadside pick-
up pattern, an antenna running north
and south will receive best from an
easterly or westerly direction.

A combination of dipoles properly
spaced (an array) will boost directivity
and gain still more. For complete tech-
nical details on such antennas, you
might consult a basic text such as The
ARRL Antenna Book.

Because of pronounced skip and low
QRM, 16 meters provides broadcasters
with an opportunity for really distant
transmissions. And, by and large, they
take advantage of it. For example, a
station in Japan might use 16 meters
to beam signals to Eastern North
America during periods when the lower
frequencies are laden with QRM.

The 16-meter band has an additional
advantage of being open when recep-
tion on other bands is impaired by ab-
sorption—the tendency of signals to be
swallowed up when passing through the
lower layers of the ionosphere. Since
16 meters isn’t particularly subject to
this type of signal-swallowing, it’s often
open when many other bands are not.

The chart at left lists some of the
rarer DX stations to be found on 16
meters. With a better understanding of
what 16-meter DXing is all about, you
may be lucky enough to bag one of these
catches! Good luck! @
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By Al Toler

EVERAL million of Mr. Bell’s cus-
tomers have telephone extensions of
one type or another—upstairs, down-
stairs, in the shop, outdoors or in the
barn. An extension assuredly is handy
but it is difficult to move one around or
adapt it to a momentary situation. Be-
sides, a certain amount of money is in-
volved in having an extension, and often
you merely want to know your phone is
ringing; you don't particularly want a
full-service telephone at hand.

EI's telephone bell extension is an
alerting device. Energized by the ring-
ing signal in your phone, it rings a bell
or lights a bulb or turns on some other
signaling device at any remote location
you choose. Hook it to a large outside
bell and it could summon you from half
a mile away. It's more likely, however,
that you’d want to locate the extension
bell in your upstairs bedroom if your
phone is downstairs and you think its
ring might not awaken you at night.

The extension is not connected di-
rectly to your phone (the phone com-
pany frowns on direct connections), and
the all-transistor rig costs less than $10
to build.

It works this way: When a call comes
through, the extension’s relay connects
the 6.3-VAC secondary of T1 to the out-
put terminals to energize an external
bell. But you can use the output circuit
in several other ways which we’ll men-
tion later.

The extension also can be used as a
remote power sensor. For example, set
it up near a washing machine in the

84

basement and it will turn on a signal
light upstairs to tell you when the
wash/dry cycle is completed. Or if
you’re checking your boiler’s operation
and don’t feel like spending a day in
the basement watching the cycling, you
can set up the extension so you get a
visual or aural indication of the boiler’s
operation in your living room. The ex-
tension’s applications for monitoring
electrically-operated devices are prac-
tically unlimited.

Construction. The extension’s relay
amplifier is built on a perforated-board
subassembly. Flea clips are used for tie
points. The wiring is straightforward
and no particular care has to be taken
in assembly. Just remember that relay
RY1’s frame is the common switch ter-
minal and it should not touch any other
components or the metal box.

C2 may give you some trouble; itis a
high-capacity electrolytic and its leak-
age current may cause the amplifier to
operate improperly. Do not mount C2,
therefore, in an inaccessible place since
you may have to change it after testing
the unit.

The transistor and diode leads are
short so be certain to use a heat sink,
such as an alligator clip, on the leads
to prevent overheating when solder-
ing.

T1 can be any low-cost, low-current,
6.3-volt filament transformer. Notice
that the power supply’s output is neg-
ative with respect to ground. Take par-
ticular care that the polarity of SR1 and
C4 is correct. Under both standby and
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Resistors: 'y watt, 10%.

Ri—I,000 ohms R2—47,000 ohms

R3—10,000 ohms

R4—100 ohms

Cl—100 mf electrolytic, 6§ YDC or
higher

C2—50 mf electrolytic, 10. VDC or
higher

PARTS LIST

C3—20 mf electrolytic, 10 VDC or
higher (see text)

C4—100 mf electrolytic, 15 VDC or
higher

LI—Telephone pickup coil
{Lafayette MS-16)

Ti—6.3 V filament transformer

RY!I—SPDT relay, 6 V coil (Potter

and Brumfield RS5D)
Q1,02—2N217 transistor
DI—IN34A diode
SRI1—Silicon rectifier, 0 ma, 50 PI¥
or higher
S1—SPST toggle switch
Ji-J4—Insulated binding posts
Misc.—Cabinet, terminal strip

2N217

‘ RED DOT

November, 1963
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Mount binding posts J1.J4 with insulating washers so
they don‘t touch cabinet. Watch the polarity of D1, SRI.
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operating condi-

tions, the power

; supply delivers

14 about 9 volts DC.

C3 may be re-

A quired to prevent

WL RY1 from chatter-

ing. Depending on

your local phone system, RY1 may close

and stay closed when the phone rings

or it may open and close (chatter) in

time with the ring signal. If it chatters,
simply connect C3 as shown.

The amplifier subassembly board is
mounted on one end of a 3x4x3-inch
Minibox. The power supply components
are mounted on the other end of the box.
To avoid shorting the flea clips, which
extend through the perforated board,
place a rubber grommet between the
board and the cabinet over each of the
corner mounting screws. To be doubly
safe, put a heavy piece of paper between
the cabinet and perforated board.

L1 is a standard telephone pickup
coil; however, do not substitute some
other type for the one we have specified.
The DC resistance of the coil is part of
Q1’s base-bias circuit and if a coil with
a different DC resistance is used, the
circuit may not operate.

Checkout. Connect the shield of L1’s
cable to J2 and connect the inner con-
ductor to J1. Connect a 0-20 milliam-
meter between the power supply and
the amplifier. In the pictorial, discon-
nect the lead coming from the amplifier
to the lug on the terminal strip to which
C4 and SR1 are connected. Connect one
side of the meter to the lug and the other
side to the lead from the amplifier.

if you want to mount
bell in Minibox there
is plenty of room for
it in center. If bell
is to be located ex-
ternally, a smaller
box can be used.

When power is applied, RY1 will close
momentarily and the meter will indicate
about 20 ma. When RY1 opens the cur-
rent should fall to about .5 to 2 ma. If
the idling current exceeds 2 ma, C2 has
excessive leakage and should be re-
placed with another unit that keeps the
idling current below 2 ma.

Next, check L.1 by placing it near a
soldering gun that is turned on, or near
T1. RY1 should close for about 3 to 5
seconds. If RY1 fails to close, check for
a wiring error.

Installation. Place L1 under the phone
cradle. When the phone rings RY1
should close. If RY1 does not close, move
L1 to a different position—perhaps
under the phone. Usually the extension
will work the first time if L1 is strapped
to the side of the phone.

If the extension is to be used to indi-
cate that a motor has started, L1 should
be able to pick up the field within a foot
of the motor.

You can use the extension to close an
external circuit rather than supply
power to a separate bell. To do so, con-
nect J4 directly to terminal D on RY1.
Make sure D and J4 are not both con-
nected to the secondary of T1.

How it Works. L1 picks up the AC
field set up by the ringer coil in your
phone when a call comes through. The
voltage across L1’s terminals is amplified
by Q1 and fed to Q2 causing Q2 to con-
duct. Q2’s collector current, which flows
through RY1’s coil, increases and
causes RY1 to close. When contacts C

and D of RY1 close, the other side of
6.3-VAC secondary of T1 is connected to

J3. 8
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] FOR SPORTS

— Heathkit 1-
Watt Walkie
Talkie, Kit
GW-52, §74.95.

FOR STEREOQ/RI-FI—Heathkit 40-
Watt All- Trans:stor Stereo Amplifier,

FOR HAM RADIO— Kit AA-22, $99.95

Heathkit 80 Meter SSB Trans-
ceiver, Kit HW-12, $119.95,

Here are a |
w Heathkit
Values... Bl =

Yo there are 245

FOR YOUR CAR—

Heathkit Ignition
Analyzer, Kit 10-20,
$89.95.
FOR TEST EQUIPMENT
—Heathkit *“Service Bench)’
VTVM, Kit IM-13, $32.95.

Heathkit Electronic Organ,
Kit GD-232, $349.95.

from] Lo

Heathkit . . . world’s largest

electronic kit line— >
. e H%%’EHKIT

now bigger and better than ever!

|

HEATH COMPANY
Benton Harbor 39, Michigan 49023

Please send Free Heathkit Catalng.

Kit builders will find savings of up to 50%, and a selec-
tion of over 250 kits behind our catalog cover.

Each kit is backed by over 30 years of kit building
experience, and comes complete, right down to an easy
to follow instruction manual that will enable you to
build the kit of your choice in a matter of hours, with-
out experience! If you've built a Heathkit in the past 2
years, you'll receive your FREE copy of the new Heathkit
catalog automatically! If you haven't already gotten the
Heathkit habit, now's the time to find out why Heathkit
building is becoming America’'s most popular pastime. o S e T e o e e ey i ik ]

NAME

(please print)

ADDRESS. . — S

360 miestiasis sie - marta's trgent suisction

e 1 Ny

ATY . ZONE____ STATE — =1
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NE OF the most intriguing and
least-known pursuits of the radio
amateur is coming of age. It’s ham-TV,
where you see, as well as hear, the other
end of a contact. Once restricted to so-
phisticated tinkerers, ham-TV is claim-
ing- dozens of new converts daily. The
reason is simple: the incredibly high-
priced equipment and oddball parts no
longer present serious obstacles.

Johnny Carson and Captain Kanga-
roo notwithstanding, ham-TV can du-
plicate anything you see on your home
screen. Even the feeble illumination
from a candle will drive the sensitive
equipment in today’s ham-TV systems.
Under normal room light, a whole shack
can be televised at the sweep of a
camera.

But the big attraction of ham-TV
isn’t due entirely to its visual delights.
For ham-TV offers the intermediate and
advanced experimenter an area of ac-
tivity that is virtually untouched. As
a veteran operator puts it, “Ham-TV is
one of the last remaining fields where

90

Experimenters and hobby-
ists looking for a last fron-
tier go for ham-TV in a big
way. A TV camera is all it
takes to transmit video,
other than a ham ticket and
a transmitter, and who
ever heard of QRM on the
420-450-mc UHF band? The
gentleman shown focusing
the lens at left is Laird
Campbell, WICUT, who al-
ready has conducted a
good many TV transmis-
sion tests while mobile.

you're on your own—so little has been
written on the subject.”

The number of ham-TV stations now
on the air is estimated at less than 1,000.
But the figure is deceptive. There are
several thousand additional installations
operating in closed-circuit systems; the
camera feeds a receiver directly in the
same home. Many of these closed-cir-
cuit boys would get on the air in a mat-
ter of days if they had someone to
contact. Most only need build a con-
ventional RF transmitter.

A big impetus to the hobby came sev-
eral months ago when the FCC raised
maximum transmitter power from 50
watts to a full kilowatt. But the most
potent factor for the growth of ham TV
is just coming into existence. It's the
kit—a package that contains all hard-
to-get components, right down to the
C-mount (a ridiculously simple adaptor
ring for lens mounting that’s almost
never available from parts houses). It’s
now possible to secure all the elusive
components from at least two suppliers

Electronics Illustrated
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Most ham-TVers use a set-
up similar to the one in the
block diagram below. A
camera, containing a Vidi-
con, a couple of oscillators.
a lens and an amplifier,
feeds a video sigmal to a
UHF transmitteér. At the
receiving end, a UHF con-
verter changes the signal
to TV channel 5 or 6 and
feeds it into an ordinary TV
set. Photo at right shows
actual ham-TV transmis-
gion on home TV screen.

LENS |
T K | =
;\f\}! o Goon] | e | o

"
420-430MC Y
TRANSUITTER

UHF

HORIZONTAL /
OSCILLATOR

who specialize in the ham TV field.

If any one person earns the title of
Mr. Ham TV, it well may be Al Denson.
From a mountain top in northern Con-
necticut, he operates W1IBYX-TV and
Denson Electronics, one of the major
sources of ham-TV components. A look
at his operation gives a clue to what’s
happening in the field.

Al began running small ads in elec-
tronics magazines some seven years ago.
The response at that time wasn’t dra-
matic; much of the equipment offered
was in the surplus field and its appeal
strictly limited. It took several months
to stimulate enough interest to mail out
200 flyers. Today, Denson’s mailing list
stands at 45,000 and is handled by a
busy three-girl office staff. It’s no hit-
or-miss list—this is the number of re-
spondents hungry for such catalog gems
as a tube-neck clamp or interlace sync
generator.

To get an idea of how much it costs
to get on TV, let’s consider one of Den-
son’s three basic component kits—the

November, 1963

TN—VERTICAL OSCILLATOR

CONVERTER
CHANNE A
S OR

Electromagnetic Deflection TV Camera.
Since a camera forms the heart of any
system, the Denson kit includes only the
rare camera components: deflection
yoke, lens and mounting, special power
transformer, focus coil and some ten
other items. The package includes a
punched chassis and cabinet; cost so far
is $99.50 for the basic kit.

The only other special component
needed to complete the camera is a
Vidicon tube. This is sold separately,
since a local TV station might be a
source of sub-standard, but still usable,
tubes.

If purchased from Denson, one of
three Vidicon tubes may be selected—
all the same type and number. The
difference is in the grading.

Grade A Vidicons are the most costly.
With a few slight imperfections outside
the viewing area, they are tagged at $100
apiece. Grade B, at $60, may have some
imperfections that’ll show up when the
picture is viewed—a few speckles or
dots on the screen, say. Grade C has
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HAMS ONTV

more imperfections but is priced at
$34.50. In any case, performance and
life of these tubes are equivalent to
those of brand-new Vidicons that net for
several hundred dollars.

Tally the cost to this point and you
come up with about $135. The parts
needed to complete the camera are
standard stock at any electronics dis-
tributor. They add up to about $25
and consist of resistors, receiving-type
tubes, capacitors and the like. Thus, for
a total of approximately $160 you can
construct an operational camera that
will be usable in a closed-circuit sys-
tem.

Getting a signal on the air calls for
the addition of a transmitter and an-
tenna. But you can build a rig rated at
a few watts RF input (adequate for
most work) for about $50—less, if your
junkbox holds such basic items as

Vidicon tube and test pattern serve much the same
purpose as a phono cartridge and a test record in
a stereo setup. Like the cartridge, the Vidicon is
a transducer, in this case converting the image into
electrical signals. Test pattern aids adjustment,

92

power-supply components. An antenna
array (with elements some 13 inches
long) will put your mug on the air over
a circle about 20 miles in diameter, de-
pending on antenna height and sur-
rounding terrain.

Adding voice to the picture is another
problem. In commercial TV broadcast-
ing, separate transmitters handle audio
(FM) and video (AM). To avoid com-
plexity, the common practice in ham-TV
is to use an existing AM rig on 6 or 2
meters for audio. Circuits are being
developed to multiplex the sound onto
the video signal for the desirable result
where the TV receiver alone reproduces
both sound and picture.

This happens to be Al Denson’s ap-
proach, although it’s only one of several
now available to the interested ham.
If you want more information, drop Al
a card at Denson Electronics, Box 85,
Rockville, Conn.

Another kit package for ham-TV is
by the Craftsmen Instrument Lab, 60-30

Complete TV camera kit is now marketed by Cratts-
men. Packages in background contain kit parts.

Electronics Illustrated
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34th Ave., Woodside 77, N. Y. An
early operational model (see photo)
was introduced at the Communications
Fair held in New York City several
months ago.

Key difference between the Crafts-
men kit and the one already described
is in the packaging. All components, in-
cluding resistors 'and capacitors, are
included, and construction information
is provided in greater detail. Under-
standably, the price is necessarily
higher. The kit sells for $225, less Vidi-
con and lens, while a fully wired version
is available for $490.

And now for the jackpot question:
“Who is capable of building a successful
ham-TV station?” There’s agreement
on this point: don’t attempt it if you’re
a beginner in electronics. One criterion
is that you should be able to construct
a circuit from a schematic alone. This
doesn’t mean you need to know TV
theory, but you must have the knack of
assembling electronic equipment with-

out the help of drawings that give point-
to-point wiring steps.

Contrary to what you might think,
the most difficult section isn’t the cam-
era. Frequencies in this circuit don't
exceed 5 mc and wiring isn’t especially
critical. It’s the transmitter that can
cause headaches. At the lowest legal
frequency for ham-TV (420 me), it
takes a lot of trial and error to resonate
tuning circuits and avoid signal losses
due to poor layout and wiring.

For the jaded ham who already has
cut his teeth on low-band equipment,
ham-TV might be just the thing. The
beginner, however, will have to wait
for more experience or further simpli-
fication of construction techniques. But
these seem inevitable. After all, it was
only a few years ago when the idea of
an audiophile building an FM tuner
kit would evoke laughter from those
in the know. Who's to say that ham-
TV won’t follow the same path in
the years ahead?-§-

A second TV camera in kit form—this one by Denson Electronics—contains only special, hard-to-get com-
ponents. Al Denson, firm president, holds punched chassis, one of the basic parts in his camera-kit package.

November, 1963
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N EREQUENCY REcErvER®

TICKLISH TICKLER . .. Movies still couldn’t talk in 1926, but the Washington Navy Yard did produce a
battery-operated black box of note. A “high-frequency receiver.” the set boasted a “tuning condenser”’ and
a “regeneration control” that were both log-calibrated. It even had a “filament rheostat” as part of
a bonus that probably went unnoted: adjustable electric candlelight for the gastrophiles in the crowd.
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HOME-MADE HOLDER . . . Life was a little less
hectic in days gone by. though paw couldn’t take
much for granted as @ ham—not even a crystal in a
respectable holder. But this didn‘t stop him from
rolling his own—~cigarette, coil. ham rig or holder!
In the crystal holder shown above, the case is made
of a circular ring, which was cut from a piece of
Bakelite tubing. A highly polished metal plate,
permanently secured to the case, forms the bottom
contact for the crystal, while a circular, polished
brass plate comprised the upper contact. The crys-
tal simply is sandwiched between the two, and a
nickel-plated screw-on cover completes the assem-
bly. Description makes it sound simple as E = IR,
but then even grandpaw knew talk was cheap.

November, 1963

GAPS AND JARS ... Students at the Philcdelphia
School of Wireless Telegraphy benefited frcm some
modern teaching techniques way back in [911. To
learn by doing. the men (and boys) handled bona-
fide commercial wireless messages with ships at
sea, Their transmitter, a 1-kw spark station, came
equipped with all the latest frills of the dav. There
was a shaft and knob for adjusting the electrode
spacing of the spark gap. itself enclosed in x heavy
cardboard tube to muffie its deatening crash. The
right kind of relay was far in the future but a 100-
amp, marble-base DPDT knife switch took care of
switching the antenna from transmit to receive.
Filtering was no problem either, though the capaci-
tors, visible in the center of the photo. looked
exactly like what they were: two-quart Leyden jars.
Matter of fact, capacitors in those days often were
rated in quarts, since today’s term of microfarads
was still just a trifle impractical—and technical!

MERCURY KEYER ... A vacuum-tube keyer is as
much a part of the CW scene as a tank ceil these
days. but this wasn’t the case in paw's day. As
you can well imagine, he had to devise his own,
and he wasn't half-bad at it. either. The device
above dates from the 1930’s and uses—of all things
—a mercury-vapor rectifier tube (UV-280-M) as the
keyer! Self-contained in a wooden case {could it
have been maw’s breadboard?). the keyer iollowed
keying as fast as you could let ‘er have it. Since
paw isn’t around., we’ll tip you off on his circuit.
Actually. the line cord and plug he’s left cut there
pretty much give it away—a filament transformer
and a couple of capacitors tucked away inside
the case, with four screw terminals smack on top.
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This matcher peps up your receiver
to give you up to two more S-units.

By RUSS COGAN

F YOU own a fancy communications re-
ceiver equipped with an antenna-trimmer
control, you've got it made. But if yours is
a budget or surplus receiver hooked to a ran-
dom-length antenna (and your rig doesn’t
have that trimmer control) we’d wager you’re
not satisfied with your set’s sensitivity and
could use El's Antenna Tuner.

The tuner can match any antenna imped-
ance to your receiver’s input, giving you up
to a 10db increase in signal (nearly two
S-units) within the range of 1 to 30 mc.

Construction

The tuner is built in a compact 5% x3x2Vs-
inch Minibox. Since space is limited, follow
the layout in the pictonal carefully when
mounting C1, C2 and S1. To simplify con-
struction, we used standard RF chokes in-
stead of tapped or hand-wound coils.
is detented for SPDT opera-

Since S|

Tuner is buiit in U-sec-
tion of Minibox. Make
sure C1, C2 and ST don’t
biock cover screw holes.
Cooxial jack can be vsed
for JV if receiver has
50-ohm input. If re-
ceiver has high imped-
ance input, use binding
posts. Mount chokes and
wires on S1 before in-
stolling in the cabinet. \

Nk

\

-

greee

@ee -~

tion, it must first be modified. Holding
S1 sideways so the detent faces vou. re-
move one tab on the left side of the detent
stop and three tabs from the right side. The
unused switch lugs (at the bottom in the pic-
torial) are used as tie point for the chokes.
Don’t attempt to wire the chokes directly to
the terminals on the top of S1. which could
cause shorting.

Cl and C2 have small copper trimmer
straps. Remove the trimmer screws and cut
off the straps before mounting. Wire to the
sections of Cl and C2 that have the greater
aumber of plates. This will produce good
results from 10 to 30 mc. Actually Cl and
C2 have little effect at low frequencies. If
you’re primarily interested in frequencies be-
low 10 mc. connect the two sections of each
capacitor in parailel. Install jumper wires
hetween the two lugs on the top of Cl and
(2 hefore mounting them in the cahinet
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- Antenna Tuner

Connect your receiver to J1 and your an-
tenna to J2. Set S1, C1 and C2 full clock-
wise. The tuner is now out of the antenna
line. Tune in a station and rotate St to the
position that produces the strongest signal,
hen peak the signal with Cl and C2.
C1 normally has little effect, but under cer-
tain conditions it may produce an extra S-unit
of signal. Once the signal is peaked. try the
next higher or lower position of SI and then
readjust CI and C2.

It may be possible to find another setting
of C1. C2 and SI that will produce an even
stronger signal. Try the tuner on all bands
.nd list the peak settings of all controls.

Connection of the tuner to your receiver
can affect sensitivity so try all possible con-
nections to the receiver’s antenna terminals.
It 1s possible that the tuner will not improve
performance above 15 mc with vour par-
ticular receiver and antenna. If this is the

Inside view of the tuner.
is directly behind it.

J1 is at the right and C)
C2 and J2 are at the left.

case. change L5 to a 1.5 microhenry choke
(Stancor RTC-8516 or equiv.).

The tuner also can be used to reduce the
signal from a strong local station which may
be blocking your receiver. Adjust C1, C2 and
S1 for minimum signal strength and vou’re
In business.

PARTS LIST

Cl. C2—Miniature two-gang superhet
variable capacitor., 123 and 78 mmf
sections. (Lafayette MS-261 or equiv.)

J1—S80-239 coaxial connectors (see text)

J2—Five-way binding post

RF Chokes: All Stancor Nos.

L1—55 microhenries, RTC 8668

L.2—15 microhenries, RTC 8524

L3-—24 microhenries, RTC 8525

L4—10 microhenries. RTC 8523

L5—6.2 microhenries, RTC 8520

S1—6-position, non-shorting rotary
switch (Centralab PA-1001)

Combinations of C1, C2 and L1-L5 in this pi-network
cireuit match the antenna impedance to the receiver.

L1 L2 L3 L4 LS
— l_é
1
{
Ji S| f J2
c1 D‘ﬁ c2
_ — —
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HERE’S not much of a trick to

taking a patient’s pulse—it’s a kind
of two-finger exercise that even a Cub
Scout can master. But what happens
when there’s need to record the number
of heartbeats over a long interval—
24 hours, say? Obviously, it would take
someone with superhuman concentra-
tion and a mind bent on math to keep
track of that many heartbeats for so
long a time. Why not let electronics
take over?

Working at the request of Dr. G. V.
LeRoy of the University of Chicago
Medical School, engineers at the Illinois
Bell Telephone Co. have developed an
electronic pulse counter for this job.
Here’s how it works. Two electrodes,
taped to the chest some 5 or 6 inches
apart, pick up the minute currents

TRANSISTOR
AMPLIFIER

. heartbeat.

which flow in the chest during each
A sensitive transistor am-
plifier, biased almost to cutoff, delivers
a sharply defined signal each time the
heart beats. These signals magnetically
actuate the escapement mechanism of
a small wrist watch. And a calibrated
dial allows direct reading of the cumu-
lative number of heartheats.

Since the cardiotachometer can re-
cord continuously for 36 hours, doctors
at the U. of C. are finding the device ex-
tremely valuable in studying the effects
of various drugs and in calculating
proper dosages. The heart-powered
counter also may show whether a pro-
gressive increase in the average number
of heartbeats indicates that coronary
arteriosclerosis is in the offing.

—Alexander Dorozynski +

DRIVER
STAGE
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all-purpose

-~ WIRELESS

~ GONTROLLER

By John Potter Shields

»
T

-
=
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HAT could be more luxurious than
chair-side control of just about any
device in your house?
Set a rotary switch, push a button and
you can start the atticfan. Set the switch
to another position, push the button and

the coffee starts perking when you wake
up. It will now be ready when you get
down for breakfast. Set the switch to
yet another position, push the button
and the garage doors open as your wife’s
car approaches the driveway. And all
this with no wiring!

As a matter of fact, you can control
individually up to as many as ten de- N
vices—anything from your hi-fi system
to the washing machine, to a signaling = b
device in a neighbor’s home which calls :

¥ the kids in for supper.
The Controller uses your 117-volt
power lines to link the transmitter to the !
receiver. The cost of both units is low -

and construction is a snap. There are no
special parts or complicated, hand-
wound coils.

The Controller’s range depends on
several factors. If the transmitter and
receiver are used in semi-rural areas,
the range may be several miles. On the
other hand, in a metropolitan area the
range will be limited to the same build-
ing. In general, the range is greatest
when both transmitter and receiver are

Fig. 1—Receiver (left) and transmitter (right) can
be housed easily in small aluminum cabinets.

November, 1963

www americanradiohistorv. com


www.americanradiohistory.com

RECEIVER PARTS LIST

Resistors: I/; watt, 10% unless otherwise indicated

R1—330 ohms R2—22,000 ohms

R3,R4—2.2 megohms R5—47,000 ohms

Ré—1,000 ohms R8——15,000 ohms

R7—470 ohm, | watt

CI1,C3—400 mmf, 500 Y silver-mica capaditor

C2,C4—.05 mf, 500 ¥ disc capacitor

C5—.1 mf, 600 V tubular capacitor

C4,C7—20 mf, 150 V electrolytic capacitor

Li—Same as L2 in transmitter

L2, L3—Same as LI in transmitter

Ti—Power transformer. Primary: 117 V. Secondary:
125 V @ 5 ma, 63 V @ .6 A. (Allied Radio
61-G-411 or equiv.)

RY|—SPDT relay, 5,000-ohm coil {Potter and Brum-
field LB5-5000 or equiv.)

RY2—Same as RY| but DPDT contacts

SR1-—45 ma, 500 PIY silicon rectifier

D1,D2—IN34 diode

S1—SPST push-button switch

VI—éU8 tube

100

Fig. 2—Layout of the receiver. Install
R2 and C3 on L3, and Cl on L2
before mounting the coils in
cabinet. Space is tight so

wire in all small parts

first and mount the

transformer, filter

capacitor, relay.

rectifier last.

LT

BLK
N

<+ BLUE pOTY

on the same side of a power distribution
transformer

The operating principle is simple. The
transmitter generates one of several
selectable RF signals between 50 and
200 kc. The signal is fed through a ca-
pacitor back into the AC power line. A
remotely located receiver’s input is ca-
pacity-coupled to the power line and
tuned to one of the transmitter’s operat-
ing frequencies. When you depress a
button on the transmitter, the signal fed
into the power line energizes a relay at
the receiver’s output. The relay can be
connected to apply or remove power
from almost any device.

A rotary switch on the transmitter
gives you a choice of several operating
frequencies. Thus, several receivers,
each of which can be tuned to a different
transmitter frequency, may be installed
throughout the house.

Receiver Construction. The receiver
was built in a 5x4x3-inch Minibox.
Make coil L1 by winding 11 turns of No.
20 stranded hookup wire over L2. The
value of C1 and C3 must be the same as
either C1, C2 or C3 in the transmitter.

Electronics Illustrated
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For example, if the transmitter uses 500
mmf, 700 mmf and 900 mmf capacitors,
then C1 and C3 must be either 500 mmf{,
700 mmf, or 900 mmf capacitors.

Since L2 and L3 are unshielded, it is
important to mount them at least 3
inches apart or coupling between them
will cause the receiver to oscillate. If
only one receiver is to be used and it is
in the same building as the transmitter,
substitute an 82,000-ohm, Y2-watt re-
sistor for C3 and L3. Although this will
reduce the receiver’s sensitivity and se-
lectivity somewhat, operation will re-
main satisfactory.

Transmitter Construction. The trans-
mitter is built in a 3x2%gx5V4-inch Mini-
box. Since filament-voltage dropping
resistor R2 gets quite hot, drill ventila-
tion holes directly above it and on both
sides of the box. Parts layout is not
critical, but use short leads between
oscillator coil L1, V1 and frequency-se-
lector switch S1. Coil L2 is made by

winding 11 turns of No. 20 stranded
hookup wire evenly over L1.

The values of frequency-determining
capacitors C1, C2 and C3 were chosen
arbitrarily by the author. Since receiver
selectivity is quite sharp, much closer
values, such as 500 mmf, 700 mmf and
900 mmf, may be used without the pos-
sibility of more than one receiver re-
sponding to the same signal. Use silver-
mica capacitors for C1, C2 and C3 for
good frequency stability.

Alignment. Turn on both units and
screw the slug of the transmitter’s os-
cillator coil L1 in about halfway. The
slugs of both L2 and L3 in the receiver
should be screwed all the way out—
maximum counterclockwise. Connect a
VOM with at least 10,000 ohms-per-volt
sensitivity or a VI'VM between point A
on the receiver (see schematic in Fig. 3)
and the chassis. Set the meter to 50 VDC
or higher.

After both units have warmed up,

BLK
nrv el *l ce c7
AC BLK TZOMF 20 MF
o4

.

LATCHING - RELAY
WIRING

‘1:6 PIN 1, -——_3:?

ViB ——P—O—u—A
Sy L—

R8

Fig. 3—Receiver. When S3 on transmitter is released. RY1 opens. By using latching relay circuit, RY2
stays closed until S1 is depressed. R8 should be about 15.000 ohms (1 watt) for a 5.000-ochm coil relay.
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BATTERY

‘D ALKALINE CELL

vs.
D ZINC CELL

18

: 500 MA DRAIN
2
2 10

> ZINC D CELL

webE L |1 1 1 1 1|

200 400 600 800 1000 1200 1400
LIFE (MINUTES)

Fig. 1—Output voltage vs time of size D alka-
line energizer and zinc cells at 500 ma drain.

life if the maximum current drain
doesn’t exceed 150 ma in either short,
intermittent or continuous service. You
could use either of these batteries in
flashlights, which may take half an amp,
or in walkie-talkies, which may pull
over 1 amp during transmit.

One of two factors that would govern
which of these batteries is best for the
job is the “service for which intended”
specification. If you could use the afore-
mentioned batteries until the output fell
to 0.8 volt, the general-service type
could deliver 300 ma to a flashlight for
11 hours at the rate of two hours a day.
On the other hand, the electronic-ap-
plications battery would be hard-
pressed to give even nine hours of
service—and it costs a nickel more.

Now consider the same batteries for
transistor radios that require only 60
ma and see what happens. If the radio
is played four hours a day, the general-
service battery will give 100 hours of
service, while the electronic-applica-

(et e |

1zer

TABLE 1—1.5-VOLT BATTERY CURRENT
RANGES AND CLASS OF SERVICE
BUR- CURRENT
GESS EVEREADY{ RCA |VOLTS, (RM;GE SERVICE [ SIZE
ma)*

N 904 vS073 1.5 |0-20 General N
7 912 vso74 | 1.5 |0-20 General AAA
920 815 vS734 |15 |0-25 Photoflash | AA
z 915 VSO034A| 1.5 | 0-25 General AA
930 1015 vS334 (1.5 | 0-25 Transistor | AA
120 835 vS735 11.5 |0-80 Photoflash | C
| 935 YS035A] 1.5 | 0-80 General (3
220 850 vS736 | 1.5 |0-i50 Photoflash | D
2R 950 vS036 | 1.5 |0-150 General D
230 AI00 | VS336 |15 |0-150 Transistor | D
AL-N{ E90 V¥S1073 | 1.5 | 0-85 Alkaline | N
AL-9 E91 vS$1334| 1.5 |0-150 Alkaline | AA
AL-| E93 ¥S1335| 1.5 | 0-300 Alkaline | C
— E94 —— 1.5 | 0-300 Alkaline |[YD
AlL-2 E9S VS1336 (1.5 | 0-650 Alkaline | D
— E97S | — 1.5 10-1300 Aikaline |G
* May vary, depending on manufacturer.

tions battery gives 150 hours of service.
For 5 cents extra you get 50 per cent
more life—a darned good buy!

The second specification to remember
is the “recommended current range,”
which all batteries have. The general-
service D cell usually has a range of
0-150 ma and maximum battery life is
obtained if you stay within this range.
However, a battery can give up to three
times the service if it is used at half its
maximum rate. For example, a Burgess
No. 2 general-service D cell will deliver
27 hours of service at 150 ma or 70 hours
at 75 ma. Generally, you get the most
service per dollar at the recommended
cwrrent range rating. If you need 150
ma to operate a project, use two 150
ma batteries in parallel. While you pay
for two batteries, you get the useful-life
equivalent of about three.

But there is a limit to paralleling.
Two D cells delivering a total of 150 ma

=
<
X
3
<

Fig. 2—Popular 1.5-volt cells. Size designation is followed by manufacturer's number. Left to right:
N (904), AAA (VS074), AA (Z). C (VS1335), D(2R), %D alkaline energizer (E94). G alkaline energizer (E978S).
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Fig. 3—Popular 9-voli batteries. Manufacturer’s number is followed by current

range. Left to right: The batteries DPD 110 (0-8 ma), P6 (0-9 ma), 206 (0-7
ma), 2N6 (0-15 ma), 266 (0-20 ma), D6 (0-30 ma), 2709 (0-20 ma), 2356 (0-30 ma).

Bl

:;:;———F'L pram————

will split the load in half.

If you con-
nect additional cells in parallel to reduce
the drain per battery even further, the
shelf life of the batteries may be ex-
hausted before you can utilize them
fully.

And don’t use a battery which has ex-

cess capacity. If you need only 5 ma
for a crystal calibrator which you might
use one minute a day, don’t use a D cell
when a smaller AA cell can do the job.
Chances are, both types will die a
natural death before you can use them
up.

To simplify your selection, refer to
Table 1, which shows the recommended
current range and class of service for
commonly-used 1.5-volt batteries.

Shelf Life. The moment a battery
comes off the assembly line its output
starts to fall. So far as manufacturers
are concerned, shelf life is the time it
takes for a battery to lose about 10 per

EVEREADY E1E MERCURY CELL OUTPUT VOLTASE VS ThiE
e | WA

‘I(pl T
——r T T 1 T
130 $ 4 } 1 r | 1] ;i1
1204 + 1 11
w 1907 4+ 1+ +
gwo- ] 4+ 'e
1 0
gﬂ =1t +—+
2 ™ t t [
!
'3'00' T ¥ t
:g! 1 1 L;. 1
t -
sob L L L L L ldc] | 11l ANNEEL.
) 00 430 800 750 300 080
HOURS OF LIFE

Fig. 4—Output voltage vs time of Eveready ElE
mercury cell. Note the abrupt drop at 975 hours.
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cent of its capacity. However, it’s still
a good battery, and many times you may
buy a battery that has been on the shelf
long enough to lose that 10 per cent.
When the term shelf life is mentioned in
a construction project, the author gen-
erally means that current drain is so low
that the battery will die a natural death
before the current drain kills it.

Actually, it’s rare for a battery to be
stone-cold dead when it fails to operate
equipment. The battery that can’t do
more than cause a flashlight to glow can
be put to months of service in a low-
current transistor oscillator. A dead set
of walkie-talkie batteries still can run a
transistor radio or a one-transistor os-
cillator. Here's where you save your
petty cash.

Battery packs (Table 3), such as the
6-volt Burgess Z4 are made up of stand-
ard cells wired in series or parallel, or
both. The Z4 consists of four AA pen-

TABLE 2—TRANSISTOR-RADIO BATTERIES

i CURRENT

BURGESS|EVEREADY | RCA VOLTS | RANGE (mo)*
Lé 206 v$337 9.0 0.7

r 2Us 216 v$323 9.0 0-8
P6M 226 V5300 9.0 0-9
NG 246 V5305 9.0 0-15
Mé 266 v$322 9.0 0-20
—_ 2709 v$326 9.0 0-20
Dé 276 vS306 9.0 0-30
Cex 2356 —_— 9.0 0-30
XX9 239 vS$304 13.5 0-10
KIS | 420 - 2.5 0-6

* Yalue may vary, depending on manufacturer.
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BATTERY

light cells connected in series. In Table
1 you see that the Burgess 930 has a cur-
rent range of 0-25 ma. Since the cells
are in series, the Z4 still has a range of
0-25 ma.

Now that you know how to save some
of your loose change, you can afford to
look into the special types of batteries
you've been shying away from.

Mercury Batteries. The most 1m-
portant feature of Mercury batteries
(zinc-mercuric oxide composition) is
constant output voltage (see Fig. 4). In
contrast to the output voltage of a zinc-
carbon battery, which falls gradually
with use, the mercury’s voltage remains
uniform over its useful lifetime, then
dies suddenly. The mercury battery
commands a stiff price, but it's worth
the cost to maintain the constant speed
of a movie camera’s motor, low distor-
tion from a voltage-sensitive oscillator
or consistent accuracy from an exposure
meter.

Alkaline Energizer Batteries. The
newest addition to the battery family,
the alkaline energizer (alkaline-man-
ganese dioxide, zinc) is able to deliver
a tremendous surge of energy and then
bounce back to deliver it again. Let’s
compare two Eveready batteries: the
D-size flashlight cell, No. 950, and the
alkaline %D, E-94 (which is exactly
half the 950’s physical size). The 950
has a 0-150 ma current range and the
E-94 has a 0-300 ma range. But there

sv!nnnv
s, wy me T
i T
185 liis

g i

Fig. 5—Miscellany. Left to right: Hg-9. l.4-voit mercury: E134. S-volt mercury: VS149. 4.2-volt mercury:
H146. 8.4-volt mercury; 239, 13. 5 volts: Z4. 6 volts; 763, 22.5 voits: and F4BP, 6 volt general purpose.
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TABLE 3-—BATTERY PACKS

* May vary, depending on manufacturer.

is a string to these ratings. The E-94's
capability is for short current surges.
You can pull up to 2.5 amperes out of
it and then do it again and again. 1.y
this with the 950 and it will lay down
and die. On the other hand, pull only
30 ma and the 950 will be chugging away
after the E-94 has quit.

If we compare the D-size alkaline
(0-650 ma current range) with the gen-
eral-purpose battery the difference is
even greater. You can pull more than
4 amperes from the alkaline for 30 min-
utes at a time, and do it several times.
You can’t come close to this with gen:
eral-purpose batteries. Even in low-
current applications the alkaline is un-
beatable. At a continuous 30-ma drain,
the E95 will deliver about 380 hours of
continuous service before the voltage
falls to 0.8 volt. The general-purpose
battery will give only about 200 hours.

While the alkaline looks impressive,
its nearly 300 per cent premium price

[Continued on page 114]
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FOOTING THE BILL

ACTS & FEES . . . Just have your
money ready when you file for a CB
license or renewal. Beginning January
1, the FCC’s much cussed and discussed
schedule of fees goes into effect. The tab
is $8 for a new ticket or renewal, except
for Class A. That’ll cost you a ten-spot.
The FCC’s authority for charging fees
comes from a law
Congress passed
back in 1952. It
gives federal agen-
cies the right to
prescribe reason-
able charges for
providing special
benefits. Philoso-
phy of the legisla-
tion is three-fold:
to lift the tax bur-
den from the gen- g
eral public, place <
it on the privileged
individual himself
(who, in this case,
is the CBer and
thus make the agency self-supporting.

Contrary to what some CBers believe,
the new FCC rule wasn’t levied against
Class D operators as a punitive measure.
It’s one of some three dozen fees tacked
onto most users of the radio spectrum—
from TV stations ($100) to applicants
for radio-telephone permits ($2). How-
ever, there is a significant postscript to
the action. It reaffirms the lack of unifi-
cation among the near-half-million li-
censed CB operators.

Consider this quote from the FCC:
“Probably the most vigorous opposition
from any one group to the fee proposal
came from licensees of the Amateur
Radio Service.” The result? The fee for
a Novice ticket was dropped entirely
and the modification fee fell from $4 to
$2. In other words, the well-organized
hams were successful in persuading the

November, 1963
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CB CORNER

FCC to alter a few of their fees.
Where the CBer suffers most is in the
*modification” area. There is just no
such thing in the CB schedule. The
U.S. census tells us that one in every five
Americans moves each year. So in any
12 months 20 per cent of all CBers are
going to be shelling out $8 for a change
of address. The
lack of an under-
$8 modification
fee, as in the case
of amateur radio,
presents a puzzling

picture.

Tune-Up Tip...
Driven by need
and temptation,
many CBers like
to repair and main-
tain their own rigs
—but without the
proper tune-up
tools, such as those
shown in our
photo. This kind of work is legal, so
long as the transmitter’s oscillator cir-
cuit is left untouched. Trouble is, many
fix-it jobs create more problems than
they’re supposed to cure.

The victims often are tuning cores and
slugs inside coils and transformers. In
virtually no instance are these intended
to be adjusted with a regular screw-
driver. Without the proper alignment
tool, brass slots break off, cores crumble
into powder or threads are ruined on
coil forms. Even the metal shaft of the
screwdriver is inappropriate; it can lead
to tuning error.

Shown in our photo are three tools
that will handle just about any CB
tuning job you’re apt to encounter. Their
total cost can run lower than the price
of a ruined transformer. Although ap-

[Continued on page 114]
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NE of the primary requirements {or
full stereo enjoyment is balance
The sound you hear from the left
speaker must be at the same intensity
as the sound vou hear from the right
speaker. Variations should occur only in
the program you’re listening to—not the
system. Often you may juggle and re-
juggle the amplifier’s gain controls to
achieve balance—only to find you have
to go through the process again when
you change your listening position
El's Stereo Balancer will aid 1in
quickly setting your amplifier's volume
controls for optimum sound balance, no

Input switch connects left or right speaker to

matter where you sit in the room.

The Balancer consists of an oscillator
and a VU meter that can be connected
to either the right or left speaker. The
oscillator provides a steady signal, mak-
ing balancing a snap. No longer do you
have to adjust the amplifier’s gain con-
trols with a program whose level
changes constantly. The Balancer’s os-
cillator output level is set so even if
your amplifier’s gain control is turned
up to normal, the neighbors won’t be
jarred off their chairs when you apply
the signal

The VU meter allows the level of each
channel to be set for perfect balance.
Or the VU meter can be used to produce
exact listening balance when the chan-
nel levels must be different, such as
when your speakers are of different efh-
ciency or when your listening position
is closer to one speaker than the other

The oscillator is independent of the
meter’s speaker selector switch (52).
Its output is adjustable from zero to
about 0.1 volt and it also can be used as

meter. Output control sets level to ampliier. @ low-distortion signal source for
PARTS LIST _I_ Lo "n‘ X "cs 4

TOOMH +{30MF

R{-50,000-ohm potentiometer — B

R2 R3—4,700-ohm, Yp-watt, 10% resistor +] 9v -

R4—22,000-chm, !/;-watt, 109 resistor = L R

R5—3,600-ohm resistor (see text} s1, =

Ci—.25 mf, 75 V capacitor (see text) , s2

C2—.5 mf, 75 V capacitor (see text) /i

C3—4 mf, 12 V electrolytic capacitor A 0

Ca—30 mf, 12 V electrolytic capacitor / - JR‘

LI—100 millihenry RF choke

MI—VYU meter (Lafayette TM-10 or equiv.) Y] o

B81—9-volt battery 50K JLZ 36K

J1-J4—phono jacks

SI—SPST switch (on RI)

$2—Two-pole, five-position rotary switch
(Lafayette SW-78, see text}

Misc.—Cabinet. terminal strip

Colpitts oscillator operates at about 1,000 cps.
Increasing the value of Cl, C2 lowers irequency.
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Balamce!

)

\\_\ By Lawrence Glenn

troubleshooting your amplifier

Construction. We built the Balancer
on the main section of a 5V4x3x2¥%-inch
Minibox. Special care when wiring is
not required, other than to protect tran-
sistor Q1 and the low-power resistors
from excessive heat when soldering.

Miniature components are used
throughout to prevent a parts jam at the
terminal strip. The specified C1 and C2
will produce a test frequency of about
1,000 cycles. C2 consists of two .25 mf
capacitors connected in parallel. We did
it this way because miniature .5 mf ca-
pacitors are hard to come by. If you pre-
fer a test tone lower than 1,000 cycles,
change C2 to 1 mf and C1 to .5 mf.

Q1 can be a 2N217 or a 2N109 tran-
sistor. By using R5, which is supplied
with the meter, nearly full-scale read-
ings will be obtained at low volume
levels.

The VU meter is connected to either
speaker by S2. 82, a two-circuit, five-po-
sition switch, was chosen only because
of its small size and low cost. A single-
pole, three-position or single-pole, cen

ter-off switch may be substituted if
desired.

Battery B1 is held on the side flange
of the Minibox with a piece of hookup
wire passed through a solder lug po-
sitioned on both sides. To prevent Bl's
terminals from shorting, put a piece of
tape in the Minibox’s cover opposite the
battery connector.

Operation. Connect the Balancer to
your amplifier as shown in the block
diagram. Connect J1 and J2 to the right
and left utility inputs, respectively (or
you may use any other input). Connect
J3 to the right-speaker output terminals
and J4 to the left-speaker terminals. Set
the amplifier’s volume controls approxi

Connect components to terminal strip at lett be-
fore mounting choke. Tape battery connector.

To save space, C2 is
made up of two capaci-
tors in parallel. Termi-
nal-strip mounting lug,
to which B2 and R3 are
conn;cted. is ground
point. Unused lugs at
top of meter are for
built-in  pilot lamps.
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Stereo Balancer

mately to normal position and turn on
the Balancer.

Set S2 to the left channel position and
advance R1 until the meter indicates
zero VU (100%). Then set S2 to the
right-channel position and adjust the
amplifier’s right-channel volume con-
trol for zero VU indication. Your stereo
system is now balanced (assuming your
listening position is midway between the
speakers) .

If your normal listening position is
not centered, you can program the Bal-
ancer for balanced sound where you sit.

If you sit closer to the right speaker,
start with the right channel. Adjust the

STEREO AMPLIFIER

Block diagram shows the connections of the Bal-
ancer to inputs and outputs of stereo amplifier.

amplifier’s right-channel volume control
for a convenient meter reading—say
50%. Then set S2 to the left-channel po-
sition and have someone adjust the left-
channel volume control until the sound
seems (at the listening position) equal
to the sound from the right speaker. The
system is now balanced for off-center
listening.

Note the meter reading of the left
channel. It will be higher than 50%.
From now on, whenever you want to
balance the system for this listening po-
sition, just set the amplifier’s controls
to produce the same meter readings.
This test can be programmed for any
listening position in your room. §

110

WWW._america

The Old Frontier

IF there is a single word to describe
the scene in the postwar electronics
field it would have to be progress.
Good, but less comprehensive words
like faster and better and farther and
higher might be runners-up.

Those of us who work in or chronicle
or merely watch the goings-on have to
check the superlatives bin now and
again to see whether there’s anything
left. We talk about faster and smarter
computers, fantastically stable radio

circuits, amplifiers with incredible fre-
quency response and so on. Sometimes
you wonder whether you’re not going to
get run down by this progress business,
and left for a trampled antique at the
roadside. Or you’re tempted to sit down
and just watch it pass by.

Kindred spirits in the upcurrent, let’s-
rest-a-while boat should take heart from
a recent experience we had on a trip to
California. The Ford Motor Co. took a
group west for a preview of its 1964 cars,
flying us in a chartered plane out of De-
troit. The big bird was a DC-6B, a
slightly antiquated but still dependable
airline job. While it was lumbering over
the Rockies we slipped up to the flight
deck, a failing we indulge in if the cabin
door doesn’t happen to be locked.

The three-man crew was only mod-
erately busy and the flight engineer
pointed out a few things while we
glanced over the equipment.

“Nice layout,” we remarked, thinking
of all that automatic stuff stowed out of
sight.

“It’s handy,” the flight engineer said.

[Continued on page 119]
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IN its more than two years of ex-
istence, EI's DX Club has been tak-
ing on new members at a fast clip. At
the end of our last Award Period there
were 591 short-wave listeners and
DXers scattered around the world who
had one of the club’s certificates to
display.
As those who follow El’s activities in
the SWL-DX field

all six continents. Included in the ad-
dresses on our 3x5 cards are Australia,
the Philippines, South Korea, Sweden,
England, Chile, South Africa . . . and
Wolf Island.

In addition to members, we have al-
most-members here and there. Though
we don’t keep a count of thosé who
didn’t quite make it, and their names

don’t appear in

know, the club is
unique Iin many
ways. It has no
officers, no bylaws
and no meetings.
Its office consists
of a filing cabinet
full of certificate
blanks, filled-out
logs, 3x5 cards
listing award winners and a few rubber
stamps and stamp pads. Nearby are
several dozen short-wave schedules,
some frequency charts, reference books,
official countries lists and the like. The
club’s financial statement would horrify
a level-headed tycoon type. Since it
makes no charge for awards, the club
has never taken in a penny. The only
finances that are familiar around the
filing cabinet are printing bills and post-
age charges.

But whatever its monetary picture
may be, we consider EI's DX Club a sat-
isfying success. SWL and DX fans have
been enthusiastic about the club, which
was set up wholly for the purpose of
making awards. The fact that the
awards carry a special distinction of
having been earned (even the ten-
country certificates require an appre-
ciable amount of effort) has its own ap-
peal to knob-twirling hobbyists, it is
evident. The absence of a “service
charge” gives the awards a singular
foundation—merit. No DXer can feel
he’s “buying’ a certificate for the wall.

The club has become truly interna-
tional in character, having members on

November, 1963

our files with
black marks be-
side them, the
total, weld esti-
mate, is well over
100, A goodly
number of them
probably will
qualify during
our next Award
Period—those who inadvertently
showed duplications in the countries
in their logs, didn’t follow the rules,
couldn’t find their QSL cards when ver-
ification time came around or got fouled
up in some other minor way. The few
DXers who bluffed and got called on it
may require a little more time to
qualify.

During our last Award Period, the
reasons most often cited for rejecting
applications were: 1) failure to list com-
plete information in the log, and, 2) du-
plication of countries. The first can be
taken care of easily by a DXer merely
by filling in all blanks in the club log.
As for the second, it should be remem-
bered that awards are made on the basis
of the number of countries DXed—not
on the number of stations.

Our last Award Period opened at this
time of year, being announced in the
November ’62 EI, but we have decided
to postpone the next period a few weeks
so it will coincide more closely with the
peak-DX season of the year. It will be
announced in the near future in EL
Meanwhile, happy listening—and keep
adding those countries to your list! §

111

www americanradiohistorv. com


www.americanradiohistory.com

By Tim Cartwright

ADIO ASTRONOMY FOR AMA-
TEURS. By Frank W. Hyde. W. W.
Norton & Co., New York. 236 pages. $5
Translating the data from a radio tele-
scope is a good step beyond deciphering
Morse code, but this book should go a
long way toward pulling more hobbyists
into a fascinating field. The author
covers basic astronomy and basic elec-
tronics in the one slim volume. In ad-
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dition to summing up complex theory
in an easy-to-read style, Mr. Hyde out-
lines the kinds of equipment (including
build-it-yourself circuitry) that will
bring worthwhile returns for a fairly
small investment. Our illustration, taken

from the book, shows how a radio tele-
scope works.

RECOROER

OUR CAREER IN ELECTRONICS.
By Harry Edward Neal. Julian
Messner, Inc., New York. 191 pages.
$3.95
The latest in a series of career books
by Mr. Neal, this edition is more than a
cool appraisal of electronics’ many
branches; it’s a sprightly, well-written
come-on for a career somewhere in elec-
tronics. The author outlines the way of-
life (including salary) you can expect
as anything from a telephone lineman to
a computer programmer. If you have a
kid brother whose sole ambition seems
to be the acquisition of a rock-'n’-roll
library, give him this book—and pray
that he reads it.
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GOOD READING

OW TO REPAIR MAJOR APPLI-
ANCES. By Ernest Tricomi. How-
ard W. Sams & Bobbs-Merrill, New
York & Indianapolis. 223 pages. $3.95
My local newspaper carries an ad
regularly about a man who “will take
on any job that no one else can handle”
—which suggests that the day of the
jack-of-all-trades hasn’t passed. But I
don’t think the professional handyman
will profit much from this book. Instead,
I recommend it to the frustrated house-
holder who knows what’s wrong with
an appliance but hasn’t a notion as to
how to get it working again. Although
the book covers everything from air con-
ditioners to garbage disposers, it natur-
ally can’t guarantee that you will con-
quer every odd job about the house. But
at least it will help you carry on an
intelligent discussion with your local
repairman.

UBE AND TRANSISTOR HAND-
BOOK. Published by De Muider-
kring N.V., Bussum, The Netherlands.
Distributed by Continental Dynamics,
Beaumont, Tex. 504 pages. $3.75
From what I can decipher from a
Dutch advertisement, De Muiderkring
is a home-study institute in The Nether-
lands. If this handbook is a typical ex-
ample of its instruction material, the
school should be a fine one by any stand-
ards. The manual is printed in one
multi-lingual edition, but its material is
so well organized that there never is
any confusion. Like other books of this
kind, it concentrates on one or two
standard applications per category for
each tube or transistor. But unlike its
contemporaries, it covers some special-
ized foreign types that I haven’t seen
listed anywhere else.

And make note of .

AM-FM BROADCAST OPERA-
TIONS (Volume Two, Broadcast En-
gineering Notebooks). By Harold E.
Ennes. Sams. 238 pages. $5.95 —§-
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Hi-Fi Today

Continved from page 32

release, Ravel’s Bolero, has the worst
end-of-side distortion I’ve heard in
years (so bad that I checked several
copies with top-flight pickups to make
sure). And there are other faults I
won’t try to describe—except to say I
think they’re unnecessary and the result
of trying for a louder disc.

I have two reasons for launching this
little tirade. First, I think the Dyna-
groove itself is a big step forward and
ought to be used properly. Second, I'm
certain that you can have a big say in
what Victor eventually decides to do
with the new process. By all means
sample a Dynagroove release for your-
self. And if your ears give the same
verdict as mine, let Victor know.

As things stand, Dynagro