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266 ways to make more money

ICS is the oldest, largest school of its kind. 266 graduates. Clip and mail the card now or write ICS,

courses for men and women. High school, business,
secretarial, interior decorating, engineering. One for you.
Direct, job-related. Bedrock facts and theory plus prac-
tical application. You learn from experts. Diploma to

ACCOUNTING

Accounting (U.S.A.)
Accounting (Canadian)
Accounting for Business
Programmers
Accounting for Mgt.
Decisions
Auditing
Business Law (U.S.A.)
Canadian Business
Courses
Cost Accounting
CPA Review (U.S.A)
General Accounting
tncome Tax (U.S.A.)
tndustrial Accounting
Junior Accounting
Olfice Accounting
Practical Accounting
Public Accounting
Small Business
Accounting (U.S.A.)
Starting and Managing a
Small Bookkeeping
Service (U.S.A.)

ARCHITECTURE
AND BUILDING

Architectural Drawing
and Designing
Architecture
Building Contractor
Building Estimator
Building Inspector
Building Maintenance
Carpenter-Builder
Carpentry and Millwork
House Planning and
Interior Design
Mason
Painting Contractor
Reading Architectural
Blueprints

ART

Amateur Artist
Commercial Art
Commercial Cartooning

tliustrating with Options:

—Magazine

— Advertising Layout
and lllustration

Interior Decorating

01l Painting for Pleasure

Show Card and Sign
Production

Show Card Writing

Sign Painting and
Designing

Sketching and Painting

AUTOMOTIVE

Automatic Transmission
Specialist
Automobile Air Condi-
tioning Specialist
Automobile Body Re-
building & Refinishing
Automobile Engine
Tune-Up
Automobile Mechanic
Automaobile Technician
Diesel-Gas Motor
Vehicle Engines

BUSINESS

Advertising
Business Administration
Business Prac. (Cond.)
Canadian Business
Course
Condensed Marketing
Direct Mail and Mail
Order Advertising
Industrial Psychology
Inventory Control
Magazine & Newspaper
Advertising
Managing a Retail
Business
Managing a Small Store
Marketing Management
Marketing Research
Modern Exec. Mgt.
Oflice Automation
Office Management
Production Management
Purchasing Agent
Retail & Local Adv't'ing
Retail Bus. Management
Retail Merchandising
Retail Selling
Systems and Procedures
Analysis

BUSINESS: SALES

Creative Salesmanship
Real Estate Salesmanship
Salesmanship

Sales Management

BUSINESS:
SUPERVISION

Advanced Management
Basic Management
Industrial Foremanship
Industnal Supervision
Management, Sales-
manship and Sales
Modern Woman as a
Supervisor
Personality Development
Personnel-Labor
Relations (U.S.A.)
Supervision

CHEMICAL

Analytical Chemistry

Chemical Engineering

Chemical Laboratory
Techn.

Chemical Process Equip.
Design & Operatijon

Chemical Process Op.

Elements of Nuclear
Energy

General Chemistry

Instrumental Laboratory
Analysis

CIVIL ENGINEERING

Civil Engineering

Construction Eng'r'g
Tech.

Highway Eng'r'g Tech.

Principles of Surveying

Reading Highway
Blueprints

Reading Structural
Blueprints

Sanitary Engineering
Tech.

Sewage Plant Operator

Structural Eng'r’g Tech.

Surveying and Mapping

Water Works Operator

APPROVED FOR
VETERANS

Accredited member,
National Home
Study Council,
Convenient payment
plan.

Special rates to
members

U.S. Armed Forces.

COMPUTERS

Fundamentals of Computer
Programming

COBOL Prograinming

Fortran Programming
for Engineers

Programming for Digital
Computers

Programming the IBM
1401 Computer

Programming the I1BM
System /360 Computer,
Introduction

DRAFTING

Aircraft Drafting
Architectural Drafting
Design Drafting
Drafting Technology
Electrical Drafting
Electrical Eng'r'g
Drafting
Electronic Drafting
Introductory Mech.
Drafting
Mechanical Drafting
Pressure-Vessel and
Tank Print Reading
Sheet Metal Layout for
Air Conditioning
Structural Drafting

ELECTRICAL

Electrical Engineering
—Electronics Option
—Power Option
Electrical Apphance Ser.
Electrical Appliance Ser.
with Equip. Tramming
Electrical Contractor
Electrical Eng'r'g Tech.
Electrical Home Maint.
Electrical Home Maint.
with Equip. Traming
Electrical Instrument
Tech.
Electric Motor
Repairman
Industrial Elec. Tech.
Industrial Maintenance
Electrician
Power-Line Design
and Construction
Power Plant Operator
—Hydro Option
—Steam Option
Practical Electrician
Practical Electrician with
Equipment Tramning
Practical Lineman
Reading Elec. Blueprints

ENGLISH AND WRITING

Better Business Writing
English for Spanish
(U.S.A)

Free Lance Writing for
Fun and Profit

Introductory Tech.
Writing

Modern Letter Writing

Practical English

Short Story Writing

HIGH SCHOOL
High School Business
High School (Canadian)
High School General
High School Math.
High School Secretarial
High School Vocational
High School College
Preparatory— Arts
High School College
Prep—Engineering
and Science
Preparatory Course
for High School
Equivalency Test

MACHINE SHOP

PRACTICE

Grinder Operator

Industrial Metallurgy

Lathe Operator

Mach. Shop Inspection

Mach. Shop Practice

Metallurgical Eng'r'g
Tech.

Multicraft Maintenance
Mechanic

Practical Millwrighting

Reading Shop Prints

Rigging

Tool & Die Making

Tool Engineering Tech.

Welding Engineering
Tech.

Welding Process

MATHEMATICS
Advanced Mathematics
Math. and Mechanics for
Engineering Techn.
Math. and Physics for
Engineering Techn.

MECHANICAL
Mechanical Engineering
Aircraft and Power
Plant Mechanic
Hydraulic and
Pneumatic Power
Industrial Engineering
Industnal Eng'r'g Tech.
Industrial
Instrumentation
Machine Design
Quality Control
Safety Eng'r'g Tech.
Tool Design
Vibration Analysis
and Control

PETROLEUM

Natural Gas Production
and Transmission

0il Well Servicing

Petroleumn Production

Petroleum Production
Engineering Tech.

Petroleum Refinery Op.

PLASTICS
Plastics Techn.

PLUMBING, HEATING
AND AIR CONDITIONING

Air Conditioning

www americanradiohistorv com

cranton, Pa. 18515. You'll receive, absolutely FREE,
3 valuable booklets that have helped thousands. But
don't delay. Make your move for a more successful
future today.

Air Conditioning Maint.
Domestic Heating with
Gas and Oil
Heating
Heating & Air Condi-
tioning with Drawing
Industrial Air Cond.
Pipe Fitting  Plumbing
Plumbing and Heating
Plumbing & Heating Est.
Practical Plumbing
Refrigeration and Air
Conditioning Serv.

PULP AND PAPER

Paper Machine Operator

PaFer Making

Pulp Making

Pulp & Paper
Engineering Tech.

SECRETARIAL
Clerk-Typist Commercial
Secretary, Engineering
Sec'y, Legal Sec'y, Med.
Secretary, Professional
Shorthand Stenographic
Typewriting

STEAM AND

DIESEL POWER

Boiler Inspector
Industrial Building Eng'r
Power Plant Engineering
Stationary Diesel Eng's
Stationary Fireman
Stationary Steam Eng'r'g

TEXTILES

Carding

Carding and Spinning
Dyeing and Finishing
Loom Fixing Spinning
Textile Mill Supervision
Textile Technology
Warping and Weaving

TRAFFIC
Motor Traffic Man'g'm't
Traffic Management

TV-RADIO-ELECTRONICS
Cable TV Installer
Color Television
Principles & Serv.
Electronics
Instrumentation and
Servo Fundamentals
Electronics Technician
First Class Radio
Telephone License
Fundamentals of
Electronic Computers
General Electronics
General Electronics with
Equipment Training
Hi-Fi Stereo and Sound
System Servicing
Numerical Control
Electronics & Maint.
Practical Telephony
Principles of
Semiconductor
Radio & TV Servicing
Radio & TV Servicing
with Equip. Training
Second Class Radio
Telephone License
Solid State Electronics
Sound Systems
Specialist
Telephony, Electronics,

and Radio Comm.
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Andabrand newone!

LearnTVrepair..A10 day trial!

Don't take our word for it—prove it to yourself!
If you don't agree with every word we say about
ICS’s new TV Servicing/Repair course—we lose
the bet and you /ose nothing.

Send Just $5

Simply send us $5 for the first text of the course.
Read through it. See how simple and easy-to-under-
stand the instruction is. And how thorough. Then
decide for yourself. While this first text will not, by
any means, give you a complete training—it will
convinCe you how easy it is to learn—the ICS way.

And, if by chance you're not convinced—
simply return the text within the 10 day trial period
and receive a full refund.

Worth Much More

As a part of the complete course, this text is
worth much more than $5. This special trial is simply
our way of showing you how completely confident
we are that the ICS TV Servicing/Repair course can
stand up to any TV Repair training you can get any-
where, at any price—yet the full cost is only $99.
) In just a few months you can be trouble-shoot-
ing on color sets. Just the first two texts combined
will enable you to repair 70 percent of alf TV
troubles. Instruction is simple, very easy to grasp.
Photos show you what a TV screen looks like when
everything is normal, and what it looks like when
trouble fouls it up. The texts tell you how to remedy
the prob[em and why that remedy is best. What's
more, quizzes are spolted throughout the course so
you can check your progress.

Course is Short . .. Complete

Alt in all, the course consists of 6 texts . . .
936 pages of concise, easy-1o-follow instruction . . .
plus 329 detailed illustrations . . . a dictionary of
TV terms geared directly to course material—which
will be invaluable during the course and Iater.

At the end. you get the coveted ICS diploma,

July, 1971

plus membership in the ICS TV Servicing Academy.
And by that time you will be able to handle tough,
multiple TV problems on color sets as well as black
and white—100% of all TV malfunctions! This
could mean a tremendous future for you. Full-time,
part-time, your own business.

The National Electronic Associations found this
ICS course so thorough, so helpful, easy to grasp
that they approved it (first home study course ever
1o receive such an honor) for use in their own ap-
prenticeship training program.

Act Now :

You have nothing to lose. Send coupon today
or write ICS, Scranton, Pa. 18515. Then examine
the first text. See for yourself. If, during the 10 day
trial period, you're not convinced—just return the
text. And we'll refund quickly.

IC S'Inmrnational Correspondence Schools
Division of Intext

[ A & & 2 &8 N 3 & 8 4 &8 &8 & 8 4 & 4 4§ J

ICS, Scranton, Pa, 18518 Q2087

Here's m}( $5.00. Send me the first text of the ICS

Servicing/Repair Course. If i'm not convinced with-
in 10 days that this is the most thorough and easy to
understand way to learn TV repair, you'll refund my
money and that's that.

Name.

{please print)

City. State. 2ip#.

(3 Send the full course. I've included $99—plus state
tax. (And I'll still have the 10 day Irial refund privilege.)

Return This Coupon Today For 10 Day Trial.



www.americanradiohistory.com

ELEGTRONICS

ILLUSTRATED

A Fawcett Publication
July 197 Vol. 14 No. 4

Member Institute of High Fidelity, Inc.
COVER: Montage by Complete Color Service

EI'S WIN-THE-WORLD CONTEST .........

AMATEUR RADIO

SSTV—Budget Television for Hams
The Ham Shack ...

CITIZENS BAND

Quick Service for Ailing CB Rigs ..................
CB Corner: Sea-B ...........................

AUDIO & HI-F1
Hi-Fi Today: The Right Turntable

SHORT-WAVE LISTENING

The Listener: The Canadian Crisis .
DXing the Asian Islands .................
The Fuzz Flies to UHF ....................

ﬁCOMING NEXT ISSUE

Official Entry Blank for
’s Win-The-World Contest!

Quick Touch Up for Color TV

The Circuit Nobody Understands

Build a Simple Sub Batt

N

=

................ PPt = [E == 27

............. Wayne Green, W2NSD/1 78
............................ Wayne Green 81

Tom Kneitel, KQD4552 48

............ Len Buckwalter, KQA5012 86

............................ John Milder 47

....................... C.M. Stanbury {1 38

...................... Alex Bower 56

SERVICE
S BTG IMT 1D 1N v 3 P b 0 w0t e S A s s i Art Margolis 12
How to Turn a Junked TV into a Signal Generator .......... Art Margolis 39
How to Service Stereo Amplifiers: Part 11,
Preamps and Transistor Substitution ..................... Joseph Ritchie 82
AUTOMOTIVE ELECTRONICS
We Go for a World Land Speed Record! ... 44
The Thou Watt 99 Band Streamlined Mobcom Baby ......... Ron Wren 87

ENTERTAINMENT ELECTRONICS

Turn On with a Hi-Power Color Organ

KIT REPORT

Two Solid-State Color TVs . ...

MARINE ELECTRONICS

.......... wo..........ROnald M. Benrey 59

........................................... .. 67

Low-Cost High-Performance Antenna for

B O A i v i b e 8 At

YOUR LIBRARY

Broadsides ...l

Good Reading
NEW PRODUCTS

Electronic Marketplace .....................
Electronics in the News ... ...

HOBBY & BUSINESS OPPORTUNITIES
Classified Ads ........................cooo

REGULAR DEPARTMENTS

Feedback ..............ccoocoiiiiiiiiiiiiiiiiinn.

Product Information Service ...

Uncie Tom’s Corner .......................
Over& Out ..................cccoooiiiiiiiennn.

........... Ronald Lumachi, WB2CQM 74

............................................... 10

58

13
14

..................................... Rodrigues 96

Electronics Illustrated
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THE GREAT NEW "45”
1

Looking for the mobile antenna that out- '

performs the others? Get the “Super 45”. CS’

You'll see why Shakespeare, the fiber-

glass pioneer, is the leader in fine an-

tennas.
tndustrial Sales Division

Jefferson Square & P. O. Drawer 246, Columbia, S. C. 29202 e (803—779-5800)

CIRCLE NO. 2 ON PAGE 13
July, 1971
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" woo 3 OF UNUSUAL STIENTIFIC B ARG AINY medceteasy
 SFECIL WNRLE g AT
SPECIAL VISUAL EFFECTS PROJECTOR SET

Fantastlc varfety. In-
- "‘U '

credlbly beautiful. Cre-
ate floating,

Cloud & 3” onidom w/eix interual nlnond 'l“l)

Stosk Me. 7I2H2EB ..............0ci0iiiiianl

Stack No. II.RSEB (Deluxe Model)

You can’t se¢ it under normal light,
but umder black-light. wow! It gives
an eerie bluish-white glow to humdreds
of things you’ll think of for startling
luminous effects. Create party costumes,
decorations, 8pray hidden messagos
around. Use on plastic, glass, wood,
metal, styrofosm, paplet mache, even
fresh flowers! Washes off with any dry-
clesning fluld Net contents: 13 of.
(enough to cover ¢ ¥ ft. Christmes tree
with plenty left over).

m, a
in)

ters of

all 28. For

bellum to inflate

adults or kids' parties, giveaways, b or just & ating
“lighter than afr.’’ Hellum is a ssfe non-toxic inert gas
Steck Neo. 7(,2806B ...... 0a5agaa00blhg oo Sadal 1 ..n.u Ppd.

BLACK-LIGHT MIGHTY MITES

Relatively small (127) fixtures

nvc surprisingty bright black-
Jight. Mirrer-finished M
makes instant starting 8-watt,
high-intensity buldb look ke 40-
watter. Up to 5,000 hours of
safe, long-wave (3660A) black-

light to really turn-on parties,
Ught & theatrical shows, pay-
chedelic decors. holiday decors-
tiens, S8hockproeol md up- remove tor n!e. nly nplmem of bulb

and lurur hori.
............. . lll’l Ppd,
.$10.95 Ppd.

ld LOW-COST XENON STROBE!

Price breakthrough in bright,
r!:)lhble :loczmnic atrobes,

minute. Long life—more than
1,000,000 fashes. ted
cuit rd design. Safe, dur-
nbl: B-keme case. Externally
ted bulb, plastic ahield.
m'ﬁ;'ﬁ. 14 or. Pvrfolclt for
psyei elic, 8 o r
ing effects for home light shows, parties, displays. e .y
No. FIB82EB ........0ociee-vuiinnnnnn. Lt $24.98 Ppd.
BUILD. IT YOURSELF 8TROBE KIT
e T NS N R — $19.98 Ppd.

Order by Stock Ne.—Send Check or M.O. —Money-Back Guarantee,

EDMUND SCIENTIFIC CO., 2%3,1355300 puttoine

Tomu (=<
.UIL" N‘ .l..l"ﬂfo“.
1 new edition. New

Complete
Illultrnlou Dozens of

CIRCLE NO. 16 ON PAGE 13

ELECTRONICS
ILLUSTRATED

By the Publishers of MECHANIX HLLUSTRATED
editor ROBERT G. BEASON
managing editor Robert D. Freed
feature editor Charles P. Wallace
art editor Lou Rubsamen
associate editor Jean E. Lee
production editor Priscilla Moody
adv. director John F, Webster
national adv. mgr. Stanley Tessler
L]
publisher George H. Allen
L ]
CONTRIBUTING EDITORS

amateur radio
citizens band
swi-dx

special projects

service
audio
sudio

Wayne Green, W2NSD/1
Len Buckwalter, KQA5012
C. M. Stanbury It

Herb Friedman,
W2ZLF/KBI9457

Art Margolis

MHarry Kolbe

John Milder

EXECUTIVE STAFF

president
secretary-treasurer
clrcutation director
vp., magazine div.
vp., asst. to pres.
vice president
circulation manager
subscription manager
vp., comptrolier
production director
art director

Roger Fawcett
Gordon Fawcett
Roscoe K. Fawcett
George H. Allen
Frederick A. Klein
Raiph Daigh
Luther Bugbee, Jr.
Ted Sloat

F. Paul Simmering
Thomas R. Marvel
Ralph Mattison

ELECTRONICS ILLUSTRATED 1s published bi-monthly by
Fawcett Publications, Inc., Fawcett Bidg., Greenwich, Conn.
06330, Second-elass postage paid st Oreen-rlch Conn,, and st
additional mailing offices,

EDITORIAL BFFICES: One Astor Plaza, New York, N.Y. 10036
(phone 212-86Y-3000). Coatributions must be accompanied by
mﬂ'ld:m _postage ud will be handled with care. though
the 1 ibility for return t.herool

ADVERTISING OFFIOES One Astor Plaza, New York, ¥,
10036 (phone 21" 869-3000) ; Midwestern Representatives, KAnl-
will Co., 5526 N. Elston Ave., Chicago, Ili. 80630 (phone 312-
774-9660) ; 1632 ‘Guardian Bldg., Detrott, Mich. 8228 (phone
313-WO 2-4860); 3807 Wilshire Bivd.. Los Angeles. Calif,
90005 (phone 213.287-8258); 881 Market St., San Franclico,
Calif. 94105 (phone 415-EX 7-3441); 1422 W. Peachtree S8t
N.W., Atlants, Ga. 30809 (phone 404-TR 5-0373).

SUBSCRIPTIONS: $2 per year (8 1ssues) in U.8. and posses-

All sub-
scription correspondence, including changes of
3579), should be sddressed to ELECTRONICS ILLUSTRATED,
Subsertption Dept., Fawcett Bldg., Greenwich, Conn. 08830,
Foreign subscriptions and sales should be remitted by Interna.
tional Money Order in U.8. funds payable st Greenwich, Coan
COPYRIGHT © 1971 by Fawcett Publications, Inc. The title
ELECTRONIC8 ILLUSTRATED is registered in the U.S.
Patent Office. Reproduction in whole or in part s forbidden
without written permission of the pubiishers: however, permission
13 hereby granted to quote from this issue of this magazine on
radio or television, provided s total of not more than 1,000
words is quoted and credit is given to the title of this magazine
and fssue, as well 85 the statement, copyright 1871, by Fawcett
Publicstions, Inc. Member ABC. MPA.
PRINTED IN U.8.A, BY FAWCETT PRINTING CORP.
LOUISYILLE, KY. 40201, Microfilm coples of current and back
lssun nre svailable {mm Universuy Microfilms, 813 N. First 8t
Ann Arbor. Mich. 4810

Electronics Illustrated
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A notten introductory offer to new members of the

389,608
PRINCIPLES OF
DATA COM-
MUNICATION

by Lucky, Salz
and Weldon

Pub, price, $14.50
Club price, $11.60

347/506
ELECTRONIC
DIGITAL
TECHNIQUES

by P. M. Kinter
Pub. price, $12.50
Ciub price, $10.65

070/636 635/09%

PROGRAMMER'S ELECTRONIC
GUIBE Y0 THE AND RADIO
18BM ENGINEERING,
SYSTEM /360 4/e

by J. H. Bradiey
Pub. price, $13.50
Club price, $11.50

by

F. w, Terman
Pub. price. $19.50
Ctub price, $16.55

313/059
4047437
SOURCEBOOK :?:P-BOOI v
OF ELECTRONIC CONDUCTOR
CIRCUITS ELECTRONICS
by J. Markus /e -
Pub. price, $19.75 by P. Hunter

Club price, $14.75 Pub. price, $27.50

Club price, $21.50

- 092/32X
259/607 ’
COMMUNICA- g:ﬂ;‘t‘}m
R PRINCIPLES, 2/
ENCINEERING PRESSRION. 24
HANDBOOK ;;C‘h,;ic-,,
&H. Hamsher B?vv"osggis
Pub. price, $29.50 Corp

Pub. price. $9.95
Club price, $8.45

Club price, $22.50

$37/377

TRANSISTOR 124/035
CIRCUIT DESIGN m&BUOI oF
by the .. C:. 2/e .
SoS o Tesas BT &
e Pub. price, $34.75

Pub. price, $17.50 Club price, $14.95

Club price, $13.95

Save time and money by joiniag the
Electronics and Control Engineers’ Book Club

ERE is a professional club designed specifically to meet your
day-to-day engineering needs by providing practical books
in your field on a regular basis at below publisher prices.

How the Club operates: Basic to the Club’s s2pvice is its publi-
cation, the Electronice and Control Engyinzers’ Book Club
Bulletin, which brings you news of books in your field. Sent to
members without cost. it announces and describes in detail the
Club's. featured book of the month as well as alternate selections
which are available at special members’ prices.

When you want to examine the Club’s featnre of the month,
you do nothing. The book will be mailed to you as a regular part
of your Club service. If you prefer one of the alternate sclec-
tions—or if you want no book at all for that month-—-you notify

the Club by returning the convenient card emclosed with each
Baudletin.

As a Club member, you agree only to the purchase of four
books over a two-year period. Considering the many books pub-
lished annually in your field, there will surely be at least four
that you would want to own anyway. By joining the Club, you
save both money and the trouble of searching for the best books.

CIRCLE NO. 19
July, 1971

ELECTRONICS AND CONTROL ENGINEERS’ BOOK CLUB

Special $1.00 bonus book
comes to you with your
first club selcction

4237814

484/754
ENGINEERING
MANUAL, 27¢
by R. H. Perry
Pib. price, $12.50
Club price, $9.95

WAVEFORMS

by Milfman
and Taub

209/7131

ELECTRONICS AND CONTROL ENGINEERS’ BOOK CLu8
582 Ptlnceton Road. Hightstown. N.J. 08520

Piense enrall me as s member of the Electronics and Control Engi-
neers’ Boos Club and send me the two books indicated below. 1 am
to recelve the bonus for just §1.00, and my first selection at the
special Club price shown. These books are to be shipped on ap-
proval, and | may return them both without cost or further obliga-
tion. If 1 decide tn keep the books, 1 agree to purchase as few
as four books during the next two.yeurs at apecial Club prices (at
lenat 15% delow Jist2

|

|

|

|

|

|

|

|

|

: Write Code No. ot Write Code No, of
i bonus book first selection
|
i
|
I
i
|
|
|
|
|
|

here here

Name._ MPPE— S =5
Address. s —
City, =
State = Zip.
' E33161
ON PAGE 13

PULSE, DIGITAL
AND SWITCHING

Pub, price, $18.00
Clubd price, §15.30

570/426 STANDARD

THE NEW HANDBOOK FOR
ELECTRONICS ELECTRICAL

by B. Shore 5:7:“‘56'
g D, G by Fink and
Club price, $8.50 Carroll

Pub, price, $32.50
Club price, $24.95

e e e e i o i i e i e e s o e i e e e e
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education
or get out of

electronics

...that’s my advice?
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Ask any man who really knows the electronics industry.

Opportunities are few for men without
advanced technical education. if you stay on
that level, you'll never make much money. And
you'll be among the first to go in a layoff.

But, if you supplement your experience
with more education in electronics, you can
become a specialist. You'll enjoy good income
and excellent security. You won’t have to
worry about automation or advances in tech-
nology putting you out of a job.

How can you get the additional education
you must have to protect your future—and the
future of those who depend on you? Going
back to school isn’t easy for a man with a job
and family obligations.

CRE! Home Study Programs offer you a
practical way to get more education without
going back to school. You study at home, at
your own pace, on your own schedule. And
you study with the assurance that what you
learn can be applied on the job immediately to

make you worth more money to your employer.

You're eligible for a CREI Program if you
work in electronics and have a high school
education. Our FREE book gives complete
information.

Mail postpaid reply coupon today or write:
CRE{, Dept. E1707B, 3224 Sixteenth St., N.W.
Washington, D. C. 20010.

dect 19
s Accrensted Memmber of s Natina) Home Sty Coune
=g =

SEND FOR
FREE BOOK

Cut out entire business
reply envelope below.
Fill in coupon. Fold
over, seal (paste or
tape) and mail today.

NO STAMP
NECESSARY.

Cut along dotted line—Seal (paste or tape} and mail

»
OO0 g
o X 23
=m 5|z
3 el
c > =12
3 ® | &
£8@ 2 tlze
[ I X = NS
®» o Mm Q u”_’
E" Q, = o z 2
S5® 0 = s m
&% g3 o
e% 2o st
S0 = == = B
"?.O-o z M
05 3 % £ 2
ow 0 s <
o 02 e
gz 3 9 52
ST D §F
o o = 7
ST &
2%
E 2
%
2
£33
I =~ »
T4 ]
g% 0o
Jub
°28
2 x
July, 1971

pepasu dwejs oN—(1BU PUE JBSS ‘19A0 PIOJ }SN[—8J3Y IND JOU OQ

NO STAMP NEEDED—
This entire foid-over coupon lorms a postpaid envelope.

Please mail me FREE book describing
CREI Programs. | am employed in electronics
and have a high school education.

E 17078

NAME. AGE
ADDRESS —

CcITY STATE___ ZIP

EMPLOYED BY

TYPE OF PRESENT WORK

| am interested in: [ Electronic Engineering
Technology [ Space Electronics ] Computers
O Nuclear Engineering Technology [ Industrial
Electronics [] NEW! Electronics Systems Engi-
neering [JNEW! Non-Technical Course in Com-
puter Programming.

Approved for training under new G.1. Bill
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Feedback from Our Readers

Write to: Letters Editor, Electronics Hlustrated, One Astor Plaza, New York, N.Y. 10036

@® FRINGE BENEFITS

I am a TV roadman and I must say that
I greatly enjoyed the Art Margolis article
ON OPENING YOUR OWN TV SERVICE
SHOP (May 71 El). He covered most of
the important items, but neglected to give
any advice on how to handle the surly cus-
tomers in the home, especially when they
have fierce-looking dogs. Any suggestions?
Hank Merrit
Yonkers, N.Y.
Many servicemen partition their caddies
and carry dog treats, lollipops and Bibles to
deal with dogs, kids and housewives.

® THE VOICE SPEAKS

The March 1971 issue of Electronics II-
lustrated carries a column, The Listener, in
which C. M. Stanbury II claims that the
Voice of America reduced its broadcast
schedule at the time of the accident to Apollo
13 last spring in an attempt to “protect the
nation’s image.” Nothing could be further
from the truth.

When the news of the mishap in space
came, VOA, which had returned, as planned
and pre-announced, to normal broadcasting
hours following the launch, revamped its
schedules immediately to provide round-the-
clock coverage in English to all areas of the
world and special facilities to provide service
in the Spanish, Portuguese, Arabic, Chinese,

Vietnamese and Russian languages. Because
atmospheric conditions for short-wave recep-
tion were not of the best, the Voice even set
up satellite feeds to the Philippines so that
coverage in English and Chinese could be
heard better in the Far East. Additional re-
porters were sent to the Manned Spacecraft
Center in Houston and to the recovery area
near Pago Pago, Western Samoa.

I don’t know what Mr. Stanbury was lis-
tening to, but it quite obviously was not the
Voice of America.

Kenneth R. Giddens
Washington, D.C.

The writer is the Assistant Director of
Broadcasting for the U.S. Information
Agency.

@® STILL FRIENDS

Your debate on the hobby band (A CODE
FREE HOBBY BAND? May *71 EI) is the
first good article that I have seen on the sub-
ject. Everybody is choosing sides in this ar-
gument and it's refreshing to see a magazine
present both sides of an issue. After all was
said and done, I wonder if Tom and Wayne
are still friends.

Randolph Martin
Phoenix, Ariz.

Who said they ever were? Now that we've

dispelled that rumor, on to the hobby

band. _.—

ATTENTION, ALL

MAGAZINE RETAILERS
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ALLIED RADIO SHACK ISSUES A

NEW AND DIFFERENT CATALOG!

...a valuable o\
" FlRST G,sUMMEa 1971 CAYALOG +NO 2
EDITION”
..andit's

FREE!

ELECTRONICS
FROM A-2
" ANTENNAS - BATTERIES
CAPACITORS - DIODES
EDUCATIONAL KITS
FIBER OPTICS
GRILLE CLOTH
HI-Fi SPEAKERS - IC'S
JACKS - KNOBS - L-PADS
MIKES - NEEOLES
0SCILLOSCOPE - P-BOXES
QUADRACS - RESISTORS
_ SEMICONDUCTORS ¢
TELEPHONES
ULTRASONIC ALARMS
VHF ANTENNAS - WIRE UM
XENON STROBE LIGHT LARAIN)
- _‘;V_':_l_lll"ms ‘ INCLUDED
ZENER DIODES
" AND MUCK WORE!

SPELIAL

First & Only Catalog of s kind The new Buying Guide
for kit builders, hobbyists, Hams, experimenters, all ‘do-it.
yourselfers™” and “'fix-it ment Liste 1000's of handy but hard-
to-find "little things” (and lots of not-so-little things) most

: - Dept. Ei-1
]
stores dont stock. Like tubes and transistors, cables and :
plugs, adapters and antennas—you name it—the pieces and t 2725 W. 7th $t., Fort Worth, Texas 76107
t
]
]

you've bought it. Or work even better. Or DO MORE. If you
own anything electronic or electrical, you need this catalog!

o
¥
:
28 3
!
sl vy

parts and accessories that make equipment keep working efter
[J Send me your FREE Spring/Summer Cat. 212

'Name (print)_____

I
A newer, easier way 10 shop . . . Use this bock, at home, ) }
unhurried, to lind exactly what you need. Then go to your Route No Box No |
neighborhood Allied Radio Shack store and purchase your 's [}
selections. I's that simple! Combines the best leatures of ) Street Apt. No. [}
catalog end in-person shopping. I we don’t have a.store near Ve | | | | l |
you (unliketyl) you may order by mail. l_c ity State. Zip J'

Jualy, 1971
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ELECTRONICS
ILLUSTRATED
SHORT-WAVE CONTEST DXERS
INTRODUCTORY OFFER!!!

SAVE $5.95 ON THE ALL NEW

hallicrafters

Model S-125 Short-Wave Radio
or any other fine receiver

g

e s

2
o
— ™

7%

.,.‘.
Sk Y e

X B A JOMES
SO SRS

w5,

-~
= o

AT N rant

{
)

- s
T,
Ly

AL AT
oo

STAR-QUEST i -
Tune in now!!! With this ad
get $5.95 off on any Halli-
crafters receiver at these
participating Hallicrafters
dealers:

S GEED GRS SOMD SIND SIND NN G SIS IR GRS G GINS GENS aEn SUN S00D SIS GRS SR NS S
T —

Detroit, Michigan—Crandall Wholesale, Reno Radio « Bur-
bank, California — Electronic City * Torrence, California —
L.A. Amateur Radio Sales + Los Angeles, California —
Schireson Bros. + New York City Area—Billy Blake Stores,
{Great Eastern Stores ({Exact Electronics), Cardinal Elfec-
tronics, Grand Central Radio, Arrow Electronics, Harvey
Badio, Harrison Electronics, Moddell’s Stores = Chicago—
Polk Bros., Electronic Distributors, Inc. EDI, Tri-Par Radio
Portland, Maine—R. G. Harris Associates, Inc. - Boston—
Lechemere Stores - Montreal, Canada — Etco Electronics
Wamilton, Ontario — Western Radio Supply + South Bend,
Indiana — Radio Distributing Co. + Louisville, Kentucky —
Peerless Electronic Equipment « Indianapolis, Indiana —
Graham Electronics, Van Sickle Radio - Portland, Oregon
—Portland Radio - Seattle, Washington—Northwest Instru.
ment Co., Seattle Radio Supply Co. < Kansas City—Burstein-
kpplebee - Burlingame, California—Ham Radio Outlet - Oak-
tand, California—Amrad Supply - Madison, Wisconsin—Sat-
terfield Electronics - Minneapolis, Minn.—Efectronic Center,
Schaak Electronics « Tulsa, Okishoma—Radio, Inc. - Dallas,
Vexas—Electronic Parts « Lubbock, Texas—R and R Elec.
tronics * Corpus Christi, Texas—Douglas Electronics * Mil-
wankee, Wisconsin—Amateur Electronic Supply « Pittsburgh,
Pennsylvania—Cameradio Co., Tydings Co. » Dayton, Ohio—
Pioneer Standard Efectronics - Rochester, Minnesota—Schaak
Hectronics « St. Paul, Minnesota — Schaak Electronics
Kankato, Minnesota—Backlund Music  Duluth, Minnesota—
Mels Sales & Engineering, Northwest Radio

}- — — — — — v

CIRCLE NO. 7 ON PAGE 13
i0

Broadsides

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

! — =

BURGLAR has broken into your house.

The police arrive and say, “Sorry, we can't
do anything without a description.” Smiling,
you walk to an out-of-the-way closet, push a
button and TV sets come alive showing every
move the burglar made, including beautiful
close-ups of his face. “Why that’s Louie the
Looter,” says the flatfoot and the case is solved.
If you want to use television for this or any
other purpose, consult the free catalog of Den-
son Electronics, Box 85, Rockville, Conn. 06066.
They claim to have the world’s largest selection
of TV equipment.

Comparison shopping for your electronic
needs can save money. If you're looking for al-
ternatives to the biggies, look to Workman Elec-
tronic Products. Their catalog is packed with
radio and TV replacement parts and goodies
for the experimenter. Request Catalog No. 100
from Workman, Box 3828, Sarasota, Fla. 33578.

Are you the John Paul Jones of the neigh-
borhood boat basin? Even if you're not, you'll
want to keep your boat in good shape. What
with changes in the marine radio frequency as-
signments, this should be the time to get that
new VHF-FM rig or perhaps install radar or a
depth sounder. Raytheon has taken 31 electronic
aids to navigation, communications and safety
and put them in a free color brochure. Write:
Raytheon Co., Marine Electronics, 676 Island
Pond Road, Manchester, N.H. 03103.

The 1970 lines of color TV sets have been
cooking away in some homes for as long as a
year. Fewer and fewer sets are packed with
schematics and the like, so that if servicing be-
comes necessary you'll be up Lake Winnepe-
saukee without an outboard motor. Howard Sams
rides to the rescue with its Annual Photofact
Index which guides you to the correct Photofact
schematic for every radio and TV set made since
1946. The index costs 50¢ and is available at
distributors and Howard W. Sams & Co., 4300
W. 62nd St., Indianapolis, Ind. 46268.

What do you do when stuck in bumper-to-
bumper traffic? Turn on the stereo. What’s that
you say, no stereo in your car? Priority reading
matter for you is the Audiotex car stereo bulle-
tin from GC Electronics. Included are cartridge
tuners, auto stereo speakers, control panels and
burglar alarms to protect your rig. Another
section describes a line of power supplies that
allow use of 12-V equipment in the home. You
can get this free bulletin by dashing off a note
to GC Electronics, 400 S. Wyman St., Rockford,

Ill. 6110t *

Electronics Illustrated
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SHORT-WAVE
General coverage and
special frequency re-
Aoy s 4 . ceivers. A range of
] Y models stretching
€ s!ar Ques't-" across every known
- frequency used in
communications and
entertainment. Prices
range from $59.95

SX:322A

AMATEUR

Transceivers anu

' communications sys-

tems that give you

the maximum in pow-

er, range, sensitivity,

coverage—all around

= performance. Unri-

valed advanced-engi-

neering features in

the price range that

fits your needs.
Prices to $1545

OUR
SHORT-WAVE
RADIOS
COVER

MONITORS

Table model and
hand-held tunabie

Son i g R e i solid-state receivers,
High-performance

> superheterodyne
ACCESSORIES units of high sensé-

Hatlicrafters
World Time
Dial &
Frequency
Chart. Only $1
cuvbrs chart,
handling an_d
postage

Dept MAP COURTESY OF RADIO AMATEUR CALLBOOK INC.

HA.20
CIRCLE NO. 1 ON PaGE 13 HA-1A

the hallicratters co.|

A Subs diacy of Noathrop Corporation
600 HICKS ROAD
ROLLING MEADOWS, ILLINOIS 60008

Power supplies, an-
tennas, filters, key-
ers, remote VFO/
VSWRconsole speak-
ers, learning and
prachce systems—all
the key elements for
top enjoyment, maxi-
mum professionalism,
are yours at their best
from your Hallicraft-
ers distributor.

tivity and selectivity
for aviation, marine,
and industry/public
service coverage.
Prices from $39.95
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Designers do their best to hide assembly screws
and bolts in appliances. On occasion it's harder to
take apart and put together equipment than it is
to perform the actual repair. If you can't find some
of the screws, look under metal trim and plastic
nameplates that have been pasted on to the chassis.

Motorboating in a radio used to suggest open
filter capacitors. This assumption may still be valid,
but battery-operated sets may exhibit this symptom
for another reason. A weak battery. As you try to
get more and more volume as the battery goes, you
1 . . finally set a stage into oscillation and get the

E SURE to replace all strain-relief gadgets like motorboating noise.
grommets and clamps in the high-voltage sec- =
tion of TVs. Not only do they remove undue
pressure on solder connections, but they also have
high insulating qualities. They position wires carry-
ing high voltage away from areas where the voltage
has a tendency to arc.

SERVICE
TIPS

By
ART MARGOLIS

If you are trying to get rid of ignition noise in
your car radio you might try installing a resistor
of about 10,000 ohms in series with the ignition
coil. You can buy these suppressors in any auto-
P supply house. Before you start the job, wipe the

Should a lead come loose on a PC board that dirt off the distributor wire. If it says radio, the
for some reason has an inaccessible foil side, try CauBIRW IS !mve this sup ey (e e e
the trick shown at left before going through dis- counted for lplem_ally. Something else is necessary
assembly. Grasp the lead to remove this noisc.

SOLDERING and hold it firmly so it is )
{RON snugly touching the foil side if the circuit breaker in a portable TV keeps
B&:RD of the board. Then touch a kicking out and nothing else appears to be wrong,
medium-wattage iron to the the trouble could be the breaker itself rather than
\ | lesd The heat should flow  a short. The first thing to do is to look on the

- T through the lead, melt the breaker for a little set screw. Adjustment of the
S . SR R ~ w solder on the other side of screw can give the bret;.klcr a hiﬁer current

the board and restore the threshold. If it’s the kind doesa't have a screw,
COLD SOLDER JOINT connection. install a new breaker that has about a 4-A rau'ng.—'-—

New Cortine2 Swereo Kits

The lowest-priced component quahty Mqh fidelity!

EICO W 50-Watt Silicon Solid Sta

FET AM-Fit Stereo Receiver.

Kit $109.95, Wired $169.95

Seumo Tunesr, 50-Watt Amplitier, sach:
$69.95 Wired $109.95.

N CREATIVE ELECTRONICS
Save up t0 50% with €EICO KITS & WIRED EQUIPMENT

New EICOCRAFT®
The electronic science
project kits for be-
ginners, sophisticates,
educators, 42 kits to
date.

“Treasure Hunter”
Kit tinds metais, pipes,
veveral Inches
underground. Locates
iron, steel, tin, gold,
stiver, copper, eic
Beep pitch
increases as
yOu near object.

Capacitive Ignition System.
Boost gas mileage up to 25%:;
tife of points. plugs to

100,000 mites. Kit $29.95,

Wited $39 95,

EI1CO 888 Solid State Universal
Engine Anatyzer. Tunes and
trouble-shoots your car/boat
engine, the totally professional

way.
Kit $49.95, Wired $69.95.

FM Wireless Mike
$9.95.

r
aft Kits
Amomot ve “LIGH

ARD" e " VARIVOLY‘
DC Power uppty .

SOUND N’ COLOR

Now see the music you hear!

Color Organs by EICO transtorm
sound waves Into moving
synchronized calor images

Model 3450 Giant (30” x 12° x 107)

4-Channeis. Kit $79.95,

NEW SOUD STATE
TEST INSTRUMENTS
The first and only solid stiate test
“MOODUITE " Light equipment guaranteed for § ysare! Erco Model w.m $109.95_ Others from $19.95.
Dmm\chom TH-30, s create audi
VARASPEED " Motor battery-operated, |.9m disptays.

Speed Control © $29.95. From Kit
“LIGHTSHOW ' Sound/ : $24.95, Wired $39.85.
Lite Transiator o

- v New Model 3477 Cube Strobe
ng:lse"c:n?glo 6::5»-1 cvnlu white hght flashes
¥ TROPLATER"

hm
From $2.50 10 $14.95.

audio
-m- colored iens filters. $20 95.

o e e FET-TVM. KAt FREE 1971 SILVER ANNIVERSARY EICO CATALOG
€ICO 379 Solid State Sine/Square

Wave Ganerator. - FIll out Reader Service Card for

Kit $69.95, Wired 4 | FREE catslog of 200 best buys oifersd by 2500 local
|| E1CO dealers who give you top brands,
ke technicel counsel, off-the-shel! service.

od_$94.50
EICO 242 Solid Sute FET-TVOM.
Kit $69.95, Wired $34.50_
New “ELECTRIC 'E(:‘C&;S:ssohd s‘;:, g:"n“ ULEE 25 Years of Leadership in Creative Electronics
FIESTA” Audio-Color eaco 330 Sofid sm. ns S-qnll Generator. gg?f'l:cg':"'g '":'I'U"':‘";,Ca-é'o";-- .
Organ Kit $14.95. Kit $59 85 Wired 384 A A .
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ELECTRONICS —e

~Product

Information

If you want more information about one or more of the products advertised in
ELECTRONICS ILLUSTRATED, this service is for your convenience. The product

information you request will be sent to you promptly free of charge.

Just complete the name and address portion of one of the handy coupons below
and circle the PRODUCT INFORMATION SERVICE number or numbers you find

beneath the advertisements in this issue.

Mail a completed coupon to

ELECTRONICS ILLUSTRATED

at the address shown-—-We'll take care of the rest.

ELECTRONICS ILLUSTRATED
P.0. Box 7474, Philadelphia, Pennsylvania 19101

1 2B 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 13 20
21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50

Please Print

NAME _____
ADDRESS_

cIty
STATE

July, 1971

ELECTRONICS ILLUSTRATED
P.0. Box 7474, Philadelphia, Pennsylvania 19101

1 2 3 4 5 6 1 8 9
11 12 13 14 15 16 17 18 19
21 22 23 24 25 26 271 28 29
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41 42 43 44 45 46 47 48 49

Please Print

NAME__ _ _
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ClilVee—=1 =
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Uncle Tom’s Corner

By Tom Kneitel, K2AES/KBG4303

Uncle Tom answers his most‘ interesting letters in this column.
Write him at Electronics lllustrated, One Astor Plaza, New York, N.Y. 10036.

* Can you tell me anything about an elec-
tronic device that could be used to aid the
circulation of the blood, get the heart to beat
faster and generally speed up my system?
Walter Herrmann
Riveredge, NJ.

Try watching a few minutes of the evening
news on TV.

% Can you identify a station on about 1710
kc which sends out a continuous CW trans-
mission of the letters MDE. How can I get a
QSL from this station?

Stephen Martin

Upper Marlboro, Md.

MDE is one of the many radio beasons
which are often reported by folks tuning
around the band edges of a table radio. This
particular beacon is in Medellin, Colombia,
and operates continuously on 1690 kc. They
run about 4 kw and have been known to
QSL if you send a prepared reply card along
with your report. The station is operated by
Aerovias Nacionales de Colombia, Bogota.
Keep tuning around for more of these sta-
tions. There are about 300 of them in 20
countries.

% Can you give me some information on a
device that can be used to measure brain-
waves?
PFC Robert H. Sipes
APO San Francisco

An electroencephalograph (EEG) meas-
ures the strength and duration of brainwaves,
but if you're talking about the actual wave-

14

length or frequency. I don’t believe that such
a device has been developed yet. My feeling
is that these frequencies are the basis of
ESP and other parapsychological phenom-
ena.

% What else have you learned from the
Ouija board (THE LONG NIGHT OF
UNCLE TOM, November '70 EI)? I tried it
once but never got any results, although I've
read some of the material on Patience Worth
who was the spirit author of several books
written via Ouija and found it all amazing.
Let’s hear some more about this when you
get the chance.

Chuck Feld

San Bruno, Calif.

I found your OLu:)'a story very interesting.
Do you plan to continue telling your ex-
periences?

Bill McMillin
Simi Valley, Calif.

Perhaps someday I'll get around to doing
a follow-up story. There have been several
developments since the days of the early
messages which were described in the story
EI ran last November. There seems to be
quite a bit of real evidence relating to this
stuff (look it up in the encyclopedia).

* I'm interested in getting the best results
from my TV set. 'm in a low-level area on
the fringe of Albany TV stations. I put up a
25-ft. tower and a double-driven 12-element
antenna. The run from my antenna to the set
is 140 ft. I also installed RG59/U coaxial
cable and a booster, but I still am getting
plenty of TVI and ignition noise. Any further
moves I can make?

George W. Rudolph

Freehold, N.Y.

While 25 mi. shouldn’t be too long a haul
under normal conditions, it looks as though
you live on the wrong side of the Catskills
to get good reception without some extra
effort. The ignition noise may also be getting

Electronics Illustrated
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LV A0

for do-it-yourselfers

— = The Electronic Experimenter Circuit Manual, ETRM-3960A.

Experimen
Name
t youf
4 sale NOW a . o
" g::l General Elec_tnc ccupalion
" S .the price.
distributof s - - el s
- - e ;c:land the
ney of o
o mpoon plus app\lcab!:
co:lale and jocal 1anes:

tric cOmpal‘\Y

S
.s a check fof
Enclosed 's(er Circuit Man

include apohcab\e

takes 50 pages to describe the function and operation of
various components . . . then, in more than 200 pages.
supplies the diagrams and information needed for 44
projects geared for audio. automotive, marine, game.
hobby, home, farm. camp and workshop applications.

kee Avenue

General El:BC 00 North Mitwau .
Dept: B~ inois 6064 Electronic
ChicagC:

__,_.,_,,Jor
val(s)- ETRM-3960A.

AL
_State
: state and ocal taxes

in via the long run of cable (which also is
sapping the signal). Get a deep fringe (225-
mi. range) antenna with a built-in preamp,
then get it up at least 50 ft. Use RG11U
low-loss cable, and you should find the in-
vestment worthwhile.

% I came across an old superregenerative
receiver which belonged to my grandfather.
He tells me that the set sold for over 375
when it was new 40 years ago, but doesn't
work as well as a modern $10 table radio.
What was it about these sets that made them
cost $65 more than they were worth?

Al Corman

N. Kansas City, Mo.

H. V. Kaltenborn, Amos & Andy, Jack
Benny, The War of the Worlds and ali that
stuff.

% There are many CB stations using SSB;
however, I notice that a great many of these
stations are organized into large rag-chewing
networks in which the stations use weird call-
signs such as Kilowatt 12, Unit 205, Sideband

July, 1971

007, ect. What's this all about?
Miiton Feldman
Chicago, 1.

Just one more illegal aspect of CB. It
would be a shame if the FCC let the great
potential of SSB on CB be run into the
ground by these crackpot SSB networks.

% A friend of mine says that there is a
coding device in all telephone dials that tells
the phone company if there is a bootleg ex-
tension on your line (if the extension is from
a different area code). Ever hear of this one?

Bob Rucinski

Detroit, Mich.

No, but I understand that they can tell
about those illegal telies by checking how
much current is required to ring the bell. The
extra current gives 'em away every time.

% Can you let me know the frequency of the
Minnesota Highway Patrol?

William DuLong

Chishold, Minn.

The action takes place on 42.82 mc, Bill..*

15
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it for ki,

text for text,
dollar for dollar, your

best home
buy is NRI

traming

NRI ““hands on”’ method gives you as much as 2 years
of on-the-job experience. Pick your field and enroll now!

After over 55 years of training men for Electronics in
their homes, NRI knows that theory alone is not
enough. That’s why NRI concentrates so heavily in
the development of special training equipment. Your
hands must be trained as well as your head, and NRI
gives you both kinds of training in a manner no other
school can match.

You get your hands on professional parts and demon-
strate theory you read in NRI's unique “bite-size”
texts. You build designed-for-learning Electronic cir-
cuits and complete, operating equipment. You use
what you build to prove out what you read. Elec-
tronics comes alive in the most valuable, practical

manner. You experiment with the same kinds of solid-,

state and transistorized and tube circuits you'll find
on the job—not hardware or breadboard hobby kits.

NRI prepares you for your choice of careers in Color
TV Servicing, Communications, Industrial Electron-
ics and the growing field of Computer Electronics.
Many NRI graduates start earning $5 to $7 an hour
extra soon, after they enroll, fixing home Electronic
equipment for friends and neighbors in spare time.
NRI’s remarkable teaching method simplifies, organ-

16

izes, dramatizes subject matter so that any ambitious
man, regardless of his education, can effectively learn
and profit from the Electronics course of his choice—
and NRI gives you 15 training plans to choose from.

Over three-quarters of a million men have enrolled
with NRI since 1914. Proof of the value and experi-
ence you get when you choose NRI for your Elec-
tronics training . . . proof of why NRI continues to be
the country’s largest Electronics home-study school.
Discover for yourself how easy it is to move into
Electronics and move up in a rewarding career. Mail
the postage-free card for the new NRI Catalog. There
is no obligation. No salesman will call on you because
NRI does not employ salesmen. NATIONAL RADIO
INSTITUTE, Washington, D.C. 20016.

If postage-free card is missing, write to:
NATIONAL RADIO INSTITUTE
Washington, D.C. 20018

GET FACTS ABOUT Gi BILL
H you have served since January 31, 1955, or are in
service now, check GI line on postage-free card.

Electronics Illustrated
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Earn $5 to $7 an hour spare or full
time in COLOR TV SERVICING

It's easy to learn as you build. stage-by-stage. the only
custom designed Color TV receiver engineered specifically
for training purposes. You grasp a professional under-
standing of all color circuits through logical demonstrations
never before presented. The end product is a superb Color
TV set that will give you and your family years of viewing
pleasure. NRI gives vou the option of selecting either
('olor or black-and-white training equipment.

Fill technical jobs without a degree
in INDUSTRIAL ELECTRONICS

NRI's Electronics Technology course gives you completely
specialized training kits engineered for business, industrial
and military Electronics fields. On completing this train-
ing, competent technical ability can be instantly demon-
strated by you. As you learn, you actually build and use
vour own training center in solid-state motor control and
analog computer servo-mechanisms. Telemetering circuits,
solid-state multi-vibrators, even the latest integrated cir-
cuits are included in your home training program.

...first and only school to include
training equipment designed from
chassis up for your education

There's glamour, success awaiting
Technicians in COMMUNICATIONS

NRI gives you the experience you need to qualify for
jobs in TV broadcasting stations, or operating and servic-
ing mobile, marine, aviation communications equipment.
You build and use a solid-state voltohmmeter; perform
experiments on transmission lines and antenna systems,
even build your own 2)-watt, phone-cw amateur transmit-
ter band. In all NRI Communications courses, you must
pass your FCC exams—or you get your money back.

» B
Prepare quickly for a high pay career
in COMPUTER ELECTRONICS

This may well be the most unique and exciting educational
aid ever developed for home training —a digital computer
with memory you build and use to learn organization,
trouble shooting, operation and programming. It performs
the same functions as commercial computers you encounter
on the job. Lessons stress computer repair. You perform a
hundred experiments. build hundreds of circuits. Your own
solid-state voltohmmeter is included among the ten training
kits you receive.

OVER 50 YEARS OF LEADERSHIP IN ELECTRONICS TRAINING

July, 1971
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GR-371MX

GR-269

You may have spent your last nickel
on color TV service calls!

Only Heathkit solid-state TVs can be completely serviced by the
owner — and over the life of the set that can mean a savings of
hundreds of doliars! The famous Heathkit manual, Volt-Ohm
meter included with every kit, built-in dot generator and tilt-out
convergence panel make maintenance easy — even If you're a
novice. You perform all normal periodic servicing, such as dy-
namic convergence and purity adjustments. You can even do
alignment and diagnose, locate and replace faulty components.

And Heathkit TV utilizes modular design, with plug-in glass epoxy
circuit boards to make maintenance even easler. Should you
detect a malfunction in any one board, simply return it to Heath
Company for 48-hour expedited service. During the 90-day war-
ranty period, circuit modules will be replaced at no charge! With
this unique at-home service capability, Heathkit solid-state re-
ceivers are the best color TV investment you can make!

GR-371MX— Heathkit 25” uitra-rectangular color TV. The Heath-
kit GR-371-MX is fast earning a reputation as the finest color TV
on the market today! A feature-by-feature comparison with any
other set made shows why.

Heath MTX-5 ultra-rectangular matrix picture tube. The new
square-cornered design offers the largest picture in the industry
— 25" diagonal measurement — displaying, for the first time, the
complete transmitted image with no wrap-around at the sides.
Specially formulated etched face plate cuts out unwanted glare,
increases contrast without sacrificing brightness. Matrix screen
around phosphor dots eliminates reflected light for clearer,
sharper pictures.

“Top-of-the-line” features. High resolution circuitry for improved
picture clarity, plus new adjustable video peaking that lets you
select the degree of sharpness and resolution you desire; an ex-
cluslve solid-state VHF tuner with MOS Field Effect Transistor for
superior reception even under marginal conditions; Memory Fine
Tuning; 3-stage solid-state IF, factory assembled and aligned;
Automatic Fine Tuning; VHF power tuning; ‘“instant-On"; Auto-
matic Chroma Control; adjustabie noise timiting and gated AGC;
adjustable tone control; hi-fi sound output to your stereo or hi-fi
system.

A choice of three beautiful cabinets. Pick either Mediterranean,
Early American or Contemporary cabinetry: Or custom install the
chassis yourself.

GR-371MX, chassls and all parts, less cabinet, 125 ibs. .579.95°

GR-268 — New Heathkit 18” “compact” color TV, The new GR-
269 has the sama highly sophisticated circuitry found in the
GR-371MX, modified to accept the popular 180 sq. in. color pic-
ture tube, and put into a compact cabinet. it delivers console-
quality performance, yet is a ‘'middle-weight’ that can easily be
moved from one room to another.

Big-set features. Automatlc Fine Tuning brings in perfect picture
and scund at the touch of a finger; solid-state VHF utilizes MOS
Field Effect Translistor for less noise, visibly better reception;
3-stage IF unusual in a “compact”, provides increased signal
gain for better ali-around picture quality; switch-controlled de-
gaussing circuit lets you demagnetize set after moving it from
one area to another, thus assuring pure, clean color; “instant-
On” is standard.

Kit GR-269, chassis and all parts, less cabinet, 100 ibs.. . 399.95*

CIRCLE NO. 3 ON PAGE 13
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Self-service is built into every Heathkit design.

AS-103 — New Heathkit Stereo Speaker System.

No other stereo speaker system is 8o consistently rated “number one'’
by all audiophile publications. And now the famous Acoustic Research
AR-3a is avallable in kit lorm! Provides acoustic suspension 12" woofer
for superb bass response to the limit of human hearing, hemispherical
dome tweeter and mid-range driver for unexcelled mid and H.F. disper-
sion. Has output level controls for independent control of tweeter mid-
frequency level to match room tiguration. Ur bly the finest
Heathkit stereo speaker system to datel’

Kit AS-103, speakers, cabinet and all circuitry, 68 lbs. ........ 189.95°
GD-160 — New Heathkit Cab-to-Camper Intercom.
Eco ical, two-way ication for the camping family on tho

nels; “Talk” which sends voice to any given station, and *’Dictate”,
holding “Talk” button open for longer conversations. Master can be
wired to monitor any four remote stations, or can be built to leave all
remotes “private”. Indoor remote intercom has “Talk"” and “Dictate”
switch positions. Outdoor remote unit is completely weatherproof —
can be used to identity front-door visitors. All intercoms include mount-
ing hardware.

Kit GD-110, master unit, 4 Ibs. 5 ..39.95°
Kit GD- 120. remote unit, 3 ibs. .. .. " .12.95*
Kit GD-130, outdoor remote unit, 3 ISR AN W L vl ot 9.95°

GD-29 — Heathkit Microwave Oven.
There $ No more modern way to prepare food. Microwave cooking gives

move. Allows driver to converse with passengers in the
travel trailer, or monitor sieeping children. Master unit in cab has
“Standby"’, “Talk’ and “Monitor” positions. Remote unit in camper has
“Standby”, “Talk" and ""Radio” settings, with the latter bringing music
and news into the camper directly from the front-seat radio. Kit in-
cludes master and remote intercoms, 15’ Connecting cable. Quick dis-
connect coupling optional. Operates on 12 voit automatic system.

Kit GD-160, master, remote and cable, 5 Ibs. ............ vene 25,95

GD-110, 120, 130 — New Heathkit Home ir

With this amazingly llexlble syslem you design yrr horne intercom to
your own r Master ulsit provides six chan-
nels which allow two-way conversahon with six remote units or six
other masters. Master unit has *At-Cail” button which opens all chan-

See these and 300 other Heathkit suggestions at one
of the following Heathkit Electronic Centers:

CALIFORNIA: Anaheim, 92805, 330 £. Bali Road; K} Cerrite, 94530, 6000 Potrero
Avenue; La Mesa, 9204t, 8363 Center Drive; Les Angetes, 36007, 2309 S. Flower St.;
Redwood City, 94063, 2001 Middiefield Rd.; Woodiand Hills, 81364, 22504 Ventura
Blvd.; COLORADO: Denver, 80212, 5940 W. 38th Ave.; GEORGIA: Atlants, 30305, 5285
Roswell Road; ILLINOIS: Chicage, 60645, 3452.66 W. Devon Ave.; Downers Grove,
60515, 224 Ogden Ave.; MARYLAND: Rackville, 20852, 5542 Nicholson Lane; MASSA-
CHUSETTS: wellesiey, 0218%, 165 Worcester St.; MICHIGAN: Detroit, 48219, 18645
W. Eight Mile Rd.; MINNESOTA: Mopkins, 55343, 101 Shady QOak Rd.; MISSOURI:
St. Louis, 63123, 9296 Gravois Ave.; NEW JERSEY: Fair Lawn, 07410, 35-07 Broad-
way (Rte. 4); NEW YORK: Jericho, L.1., 11753, 15 Jericho Turnpike; New York, 10036,
35 Vi. a5th Street; OHIO; Cl!v!land, 44129, 5444 Pear! Rd.; Woodiawn, 45215,
10133 Springfield Plkc PENNSYLVANIA: Phifadelphia, 15149, 5318 Roosevell Bivd.;
Pittshurgh, 15235, 3482 Wiltiam Penn Hwy.; TEXAS: Dallas, 75201, 2715 Ross Ave.
nue; Houston, 77027, 3705 Westheimer; WASHINGTON: Saattle, 50121, 2221 Third
Ave.; WISCONSIN: Milwaukes, 53216, 5215 W. Fond du Lac

Retall Heathkit Electmnk Center prices slightly higher to cover shipping, local
stock, and d ation Local service also avaitable whether

you purchase locaily or by factary mail order.

you ti g convenience of up to 70% faster food preparation, plus
added nulrillon through better retention of vitamins. The low-profile
Heathkit Microwave Oven teatures one of the largest capacities in the
industry, operates on standard 120 VAC household current. Kit includes
specially prepared cookbook that gives a delightfui introduction to the
fascinating world of electronic cooking.

Kit GD-29, 97 Ibs. ..

GT-101 — New Heathkit Hilitopper Trail Bike.

Here’s a trail bike that combines portability with ride and handling
characteristics found only in much larger machines. Features telescop-
Ing fork up Iront, adjustable shock absorbers at the rear whee!. Pow-
ered by a durable 5-h.p., 4-cycle Tecumseh engine, cOupled to an
infinitely variable torque converter that gives low-speed pulling power
or 35 m.p.h. cruising at the twist of the spring-loaded throttie. Hefty
two-wheel brakes give sure stopping power. Big 18x8.50-8” rear tire
provides great traction on the steepest grades, over sand or Snow.
Foid-down handiebars and collapsible foot pegs make it 8 cinch to
stow. Options include running lights, powered by alternator, and front-
wheel SnOw ski.

Kit GT-101, 160 lbs. ........ o o Iebinas wnemine g feoms ey oeb ks 2 T - [ 299 HIEF

S Ny =1l
i HEATM COMPANY, Dept 39-1 |
I Benton Harbor, Michigan 49022 a Schlumberger Company |
| O Enclosed Is §. » plus shi |
| Please send modei {s) m— |
| [ piease send FREE Heathkit Cataiog. [ Please send Credit Application. |

Hame s i
] Address |
| city St 10 e 21 D e e B |
| *Mai order prices; F.0.B, factory. I

Prices & specifications sub;ect to change mthoul notice. CL-405R

e e e L et R o
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OUNCING New VOM. Smash is the sound

of test gear hitting your workbench floor.
Unless, of course, it's the new 660 VOM from
Weston. This rugged instrument is designed to
withstand the impact of a 5-ft. drop. It has a
single range switch and external fuse. $68.00.
Weston, 614 Frelinghuysen, Newark, N.J. 07114,

Electronic Marketplace

Power to the amplifiers. For those preferring separate components,
Kenwood offers this matching pair. The KA-5002 amp has 30 watts
(rms) per channel (8 ohms) with less than 0.3 per cent distortion.
$219.95. The KT-5000 tuner features a two-FET front-end and
mechanical-filter IF. $179.95.

Peppy SSB. Single sideband is
making inroads in CB and one
reason may be the Telsat
SSB-25. The rig has 69 modes
of operation (23 AM, 23 USB
and 23 LSB) plus RF gain con-
trol and an impulse noise lim-
iter. It boasts 8 watts of PEP
power. $299.95. Lafayette Ra-
dio, Syosset, N.Y. 11791.

-

SOLDAPYLLY,

-
m—

Solder Sucker. The
Soldapullt has just one
job—to inhale solder.
It uses a spring-loaded
trigger to create a high-
impulse vacuum and fea-
tures adjustable vacuum
intensity. $9.95. Edsyn,
15954 Arminta, Van
Nuys, Calif. 91406.

2 Electronics Illustrated
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THE SOUND OF

Trouble

ON ITS WAY .. ARE
YOU READY FOR IT?

DELTALERT IS!

A door knob rattling in the night...footsteps on the front porch...the shattering of window glass. In that moment you, your
family and your property are in danger.

Enjoy new peace of mind with a reliable DeltAlert detection and alarm system. DeltAlert detects motion in 150 to 300 sq. ft.
of critical space with a silent ultrasonic blanket. .. turning on fights automatically to drive away prowlers.

When the separate DeitaHorn is plugged into the DeltAlert unit. the intruder faces the additional nbstacie of foud, ear-shat-
tering noise. A built-in 20-second delay switch allows authorized persons to turn oft the horn when entering the monitored area
The sturdy units, finished in handsome walnut veneer, are main-
tenance-free, economical and need no installation.

At home or work, proven ecunomical security begins with Delt-
Alert alarm and detection protection.

Order your DeftAlert Security System today!
000,000000000000000000

DELTA PRODUCTS, INC.

DELTAHORN
3% "w x 3% "h x 3% “d P.O. Box 1147 El /Grand Junction. Colo. 81501
$24.95 ppd (303) 242-9000
o Please send me literature immediately: [
?&a@&ﬁ‘ ;l' 3vd Enclosed is$___) [1Ship ppd. []1Ship C.0.D.

Please send_____DeltAlert{s) @ $69.95 ppd.
Please send____ DeltaHorn(s) @ 24.95 ppd.

$69.95 ppd

!

®00000000000000

3= Name__ - e
. y Address. o= =
City/Stats_ . 7y
£00000000000000000090°

MadeinU.S.A
CIRCLE NO. 18 ON PAGE 13

Earn Your

A.S. E. E.

{Associate in Science in Electronics Engineering)

Mostly by #OME STUDY Instruction

Grantham School of Enginering—*“the college that
comes to you” —offers to electronics technicians a home-
study educational program for the Degree of Associate in
Science in Electronics Engineering (the ASEE), accred-
ited by the Accrediting Commission of the National

Many products advertised in this
issue offer you further informa-
tion direct from the manufac-

turer. At the bottom of many ads
will be a “Circle No.” line. This
means that the advertiser offers
you further product information,
free, right to your mailbox.
Look through the advertising,
and turn to page 13. Circle the
advertisers’ number, complete
the coupon, and we will take
care of the rest.

ELECTRONIGS

ILLUSTRATED

Home Study Council and approved under the G.1. Bill.

This complete degree program except for the final ten
lessons is presented entirely by correspondence. How-
ever, these last ten lessons are part of a two-week “Grad-
uation Seminar™ held at the School. Thus, you may do
all of your ASEE Degree work by correspondence except
for the final two weeks.

Grantham School of Engineering Ef-7-71
1505 N. Western Ave., Hollywood, Calif. 90027

Gentemen: I have been in electronics for ___ years. Please
maif me your free Home-Study School Bulletin.

Name
Address
City State Zip

July, 1971
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Have your own Radio Station!
Learn
AMATEUR
RADIO

AT HOME IN YOUR SPARE TIME

Get your Amateur Radio license and “go on the
air.” NRI, leader in Electronics home training for
more tbnn 50 years, offers a choice of training plans
leading to required FCC licenses, ranging from Basic
Amateur Radio for the beginner to Advanced Ama-
teur Radio for the ham who already has a license
and wants to move up.

HAM RADIO EQUIPMENT INCLUDED

NRPs beginner’s course includes your own Novice
Class  25-watt transmitter, 3-band receiver and
transistorized code practice oscillator with code key
and headset. You learn code using special LP
records. Choose from 3 Amateur Radio courses.
Low tuition. Monthly payment plans. Get all

the facts. Mail coupon. No salesman will

call. NATIONAL RADIO INSTITUTE,
Washington, D.C. 20016.

»+e....MAIL COUPON TODAY.......
. NATIONAL RADIO INSTITUTE 53-071
Washington, D.C. 20016

Please send me information on Amateur Radio training.

Name Age
Address
City State Zipl —

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

L R R R N N TN RN RN

Express Yourself

in creative electronics

FREE!

32-page
25th Anniversary
Catalog.

KITS & WIRED

Build all-professional Eico Kits and save 50%. The

more you know about electronics, the more you appre-

ciate Eico. Over 2500 local Eico dealers offer you all

the top brands, personal technical counsel, fast off-

the-shelt service.

o SOUND N’ COLOR® high fidelity color organs, trans-
lators, strobes.

o TEST EQUIPMENT: new solid state instruments guar-
anteed 5 years.

o CORTINA® solid state stereo receivers, amplifiers,
tuners.

EICOCRAFT ® solid state jiffy project electronic kits.

Top Engineering
at Lowest Cost since 1345.

Write for FREE catalog to: EICO Electronic Instrument
Co., Inc., 283 Malta Street, Brookiyn, N.Y. 11207.

CIRCLE NO. 23 ON PAGE 13
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Snazzy Address. If your vocals are being

drowned out by the boys on guitar, you might
try this AM-387 PA amp at your next gig. The
22-watt rig accepts high- and low-impedance
mikes in addition to a phono or tape input.

For mobile use the system has its own mount-
ing bracket and 12-V power supply. $59.88.
Olson Electronics, 260 S. Forge St., Akron, Ohio

44308.

Adventageous Speaker. Henry Kloss, the man
who designed the reknowned AR-2 system and
speakers for KLH, has done it again, this time
for his relatively new company, Advent. Logi-
cally known as the Smaller Advent Loudspeaker
for those who hate model numbers, it has the
same bandwidth as the larger version. Designed
as a bookshelf system, it has a nominal im-
pedance of 4 ohms, in order to take advantage
of higher output power afforded many amps

at this impedance. The Smaller has a low-
vacuum drawn low-frequency cone that com-
bats break-up noise. It uses ¥ -in. dome tweeter
with doughnut-roll suspension to enable it to
handle large amounts of power at mid-range
frequencies. $80. Advent Corp., 377 Putnam
Ave., Cambridge, Mass. 02139.

Electronics Illustrated
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Electronic Marketplace

— e,

Filling the generator gap. The latest entry in
the service field is an IC Digital Color Gen-
erator from B&K. Model 1246 checks conver-
gence, color, linearity, size and focus. Patterns
are stabilized by flip-flop circuitry for all count-

ing functions. It features a 4.5-mc unmodulated
carrier and crystal-controlled RF oscillator for
channels 3 and 4. It produces nine different
patterns, including 1 x 9 and 9 x 1 cross-
hatches and a center dot, useful for static con-
vergence. The power supply is transformer-
isolated for ripple-free coamstant voltages.
$149.95. Dynascan Corp, 1801 W. Belle Plaine,
Chicago, Ill. 60613.

The laser is mightier than the pen. A low-cost
laser communicator in both kit and assembled
form has been anmounced by Metrologic In-
struments. The communicator was designed for
voice communications, but is adaptable to data
transmissions. as well. The system boasts a range
of about 10 mi. and is free from radio inter-

ference and possibilities of jamming or eaves-
dropping. The transmitter consists of a rug-
gedized helium-gas laser tube that generates a
safe, collimated red beam of light. The receiver
has a photocell which converts fluctuations in
laser power to AC. This current is amplified to
drive a speaker. Input of transmitter accepts
signals from mikes and tape. $150 in kit form
and $200 in assembled version. Metrologic In-
struments. 143 Harding Ave., Bellmawr, N.J.

08030. -*
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Still the greatest
| value In
' CB base antenna
history...

The Magnum

MODEL M-117 $32.95

Suggested resale price

s The original omni-
gain antenna—3.75
solid dB gain! - X

¢Hi-Q" phasing « \
transformer, weath-
erproof construc
tion!

* Y ‘wave length
radials!

eMore CBers own
Magnums than any
other base station

antenna’

Be an “antenna specialist!"’ These great
top-quality jackets available only from
your A/S dealer — just $8.95

the antenna
specialists co.

“V M

'Stnoves of Quanty
Division of Allen Electric and Equipment Cc
12435 Euclid Avenue. Cleveland, Ohio 4410€
EXPORT: 220 Shames Drive Westbury, L.1.. New York 11690
CANADA: A.C. Simmonds & Sons. Ltd

CIRCLE NO. 21 ON PAGE 13
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ELECTRONICS ILLUSTRATED/JULY 1971

EI's Win-the-World Gontest!

....

GRAND PRIZE: Choose your favorite country from

those among your QSL cards and ElI will iy you

there and back via Pan American World Alrways.

whose motto is “No place in the world is more than a day

away from the USA by PAA.” Stay as long as you like, see all

the sights and maybe visit some of your DX friends. To keep you

in touch with the news back home you will receive, as an added

bonus, a Hellicrafters CR44A portable short-wave radio, com-
plete with direction finder. Truly a Grand Prize!

WHERE in the world would you like to go? Paris? Moscow? Tokyo? Auck-
land? Take the Grand Prize in EPs Win-the-World Contest and we'll
fly you there and back! To win the trip of a lifetime or any one of 99 other
valuable prizes all you have to do is practice your favorite hobby—radio.
Ours is a DX contest in which you count up your QSLs to win. It’s that simple!

Anybody can enter and it doesn't matter whether your game is SWLing,
hamming, CBing or DXing the BCB. Just ply your rig according to the rules
on the next couple of pages and you may find yourself aboard a Pan Am jet
or the winner of one of many valuable prizes.

The Listening Period of the contest begins at Midnight July 15, 1971, so
you have plenty of time to get your rig in order for the event. Following this
period you'll have about a month and a half (read the rules carefully) to get
your QSLs together and total them up. Then all you have to do is fill out the
entry blank that will appear in the September issue of EI and send it in.
(That issue also will have a beginner’s guide to short-wave listening.)

Just think, not only will you have a great time listening and talking to old
friends—you may be rewarded for it! The Win-the-World Contest is one
of the great DX challenges of all time, so if you've ever wanted to enter
a communications contest, you won't want to miss this one. -

July, 1971 7
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SECOND PRIZE: The futuristic RCA G-2000 color
TV is one of 2,000 sets, each a numbered ver-
sion, comes with a fantastic 23-in. plcture tube.

FOURTH AND FIFTH PRIZES: The solid-state Heath-
kit GR-370 color TV kit. Modular, snap-on circuit
boards make it easy to build and service.

El's Win-the-World Contest!

THIRD PRIZE: A Heathkit/Thomas The-
ater Organ kit. 44-note keyboard and 19
organ volces make this a truly remark-
able instrument. Worth over $1000!

from Conar. a division of the National Radio In-
stitute, Easy to assemble and light as a feather.

RULES

1. Electronics llustrated’s Win-the-World Con-
test requires a participant to be in radio con-
tact with as many stations as possible within
the Listening Period of the contest and to show
evidence of these contacts by means of a veri-
{ying QSL card or letter.

2. Any legal station is an eligible target. Con-
testants may choose just to listen to the station,
as with SWLing, or they may be in two-way
contact with the station, as in amateur radio.
3. QSL cards and letters must indicate the dafe
the station was heard. In the case of some re-
mote or small stations, it is advised that con-
testants prepare a QSL with this information
and send it to the stations with their verifica-
tion report. Do not send El any QSL cards with
your entry. The winners will be notified when
to supply proof of their contacts at a later date.
Entries claiming more QSLs than can be sub-
stantiated will not be eligible for any prize.

4. Although all radio and television stations are

28

eligible in this contest, only one contact with
each station will count towards qualification.
5. The Listening Period of the contest, in which
contestants will establish radio contact with
stations, will begin Midnight EST on July 15 and
run until Midnight, August 14, 1971. All QSLs
must bear a date within this period.

6. The entry blank for the contest will appear
in the September issue of Electronics illusjrated,
which goes on sale July 15. This entry blank or
a reasonable facsimile must be completed and
should be sent to: Electronics lllustrated’s Win-
the-World Contest, Box 1035, Greenwich, Conn.
06830. To be eligible for the contest, all entries
must be postmarked before Midnight, October
31, 1971. Name and return address with zip must
appear in upper left corner on front of envelope.
7. The entry with the highest number of QSLs
will be judged Grand Prize winner, the entry
with the second-highest number will be judged
Second Prize winner, etc.

Electronics Illustrated
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8TH-13TH PRIZES: One of the best way to leamn electronics is to study with a correspondence school in
the privacy of your own home. For these six prizes. EI will assign the winners to one of the great schools
listed below. where they will study the course of their choice absoluiely free.

National Technical Schools

ICS

Cleveland Institute of Electronics

1776 East 17th St.
Cleveland, Ohio 44114

Scranton,
Pennsylvania 18515

CREI

Div. of McGraw-Hill
Continuing Education Co.

3224 Sixteenth St.,, N.W.

Washington, D.C. 20010

National Radio Institute
Div. of McGraw-Hill
Continuiflg Education Co.
3939 Wisconsin Ave., N.W.
Washington, D.C. 20016

4000 South Figueroa St.
Los Angeles, Calif. 90037

RCA Institutes
320 West 31st St.
New York, N. Y. 10001

RULES

8. In addition to giving the total number of
QSLs, each contestant will be asked to break
this number down to the number of contacts
with each continent. International contacts re-
quire more skill than local ones so that in the
case of a tie, the person with the greatest num-
ber of international contacts in his entry will
be judged to be the higher of the two entries.
9. The Grand Prize provides round-trip tourist-
class accomodations aboard Pan American and
connecting air carriers from the airport nearest
the winner's home to any city having regularly-
scheduled air service in the country of the
winner’s choice among those named on his QSL
cards, providing travel to that country is not
forbidden by law. The winner must provide
passport and visa if required.

10. in the case of Prizes 8-13, the editors of
Electronics lustrated will assign each winner to
a school and the contestant will be given a full
scholarship. He must be academically qualified

July, 1971

for the course chosen (i. e., advanced courses
sometimes require prior educational achieve-
ments) and must maintain regular academic
advancement.

11. All prizes are subject to manufacturer’s
specification changes.

12. The editors of El will be the judges and
their decisions will be final. All entries become
the property of Fawcett Publications, Inc. and
will not be returned.

13. The Win-the-World Contest is open to any
individual except employees of Fawcett Pub-
lications, its wholesale distributors and advertis-
ing agencies and their families or employees.
14. Winners of the contest will be notified by
mail after the publication of the list of winners
in the March 1972 issue of Electronics Illustrated.
Winners grant Fawcett Publications, Inc. the
right to use their names and photos in con-
nection with promotion resulting from the
contest.
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14TH PRIZE: Hallicrafter'’s finest communications receiver,
the SX-122K, covers AM/CW/SSB. It offers dualconversion

El's Win-the-World
Contest!

is included

from 535 kc to 34 mc. Digital clock-speak

15TH-19TH PRIZES: Hallicrafters newest eatry in
the communications receiver market. the SX-133,
covers four short-wave and five amateur bands on
AM/CW/SSB. Maiching speaker is also included.

——

21ST PRIZE: The Sony STR-60SS, a new stereo-FM/
FM-AM receiver. 40 watts (rms) per channel at
8 ohms plus the latest in stereo-FM tuner design.

23RD PRIZE: Lafayette Radlo’s Telstat SSB-25 one of the
firat CB rigs with SSB on all 23 channels. This results
in 46 operating channels and 15 watts PEP input power,

30

20TH PRIZE: The new Advent 201 cassette tape
deck incorporating the Dolby system of noise re-
duction and a brand new tape transport to make
for Incomparable listening pleasure.

22ND PRIZE: RCA‘'s WO-505A solid-state
oscilloscope has S4in. CRT, flat frequency
response to 5 mc and sweep to 1 mc.

Electronics Illustrated
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24TH PRIZE: The RCA WRS2A Stereo FM
Signal Simulator. This generator produces sig-
nals for aligning the RF and multiplex sec-
tions of stereoc FM tuners and receivers.

25TH PRIZE: Allled Radio Shack’s Patrolman
PRO-3 VHF/UHF receiver tunes police and fire
departments on 30-50, 152-174 and 450470 mc.

27TH PRIZE: Weston 666
solid-state VOM is de-
signed for troubleshoot-
ing semlconductor
equipment. It's protected
against overload and is
ruggedized. Features in-
clude 10-megohm KC/
DC input impedance
and low fullecale DC
range of 100 mv. It also
measures AC and DC
current as well as re-
sistance.

26TH PRIZE: Sansui's QS-1 Quadphonic
Synthesizer converts any standard two-
channel stereo system into a four<channel
system with addition of only two more
speakers.

28TH PRIZE: Courier Citation solid-state
basestation CB transceiver, has a digital
clock, walnut cabinet, and PA capability.
It comes with crystals for 23 channels.

29TH PRIZE: Olson RA-280 stereo FM/AM solid-
state receiver delivers 60 watis of power, has
an FM sensitivity of 2 uv and stereo sepa-
ration of 25db. It comes with two speakers.

30TH PRIZE: RCA WR-502A solid-state color-
bar generator produces color bars, dots,
cross-hatch lnes, vertical and horizontal
Iines and blank raster for color TV servicing.

July, 1971
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El's Win-the-World Contest!

31ST-35TH PRIZES:
The Hallicratter’s
CR-44A Ranger port-
able short-wave re-
ceiver. Covers 30
short-wave services,
AM, FM. police and
fire and ship-to-
shore. Comes with
direction finder for
three bands.

36TH PRIZE: Avanti's Moonraker CB base sta-
tion antenna. The antenna combines half-wave
cross dipole elements with design reflector,

37TH PRIZE: This AMECO R-5A recelver
covers 540 kc to 54 mc which includes
police, fire, short-wave and ham bands,
Fully tramsistorized and can be used for
portable operation.

38TH PRIZE: The DeltaAlert ultrasonic intrusion
detector. This device protecis against illegal
entries over a 150 to 300-sq.-ft. area. Also in-
cludes are two powerful DeltaHoms.

42ND PRIZE: Two
great CB mikes from
Turer, Included are
a Tumer 3 base-
station mike with
the patented Modu-
gard. Also included
is a M+2/U transis-
torized mobile mike,

39TH41ST PRIZES: Combination entertainment.
communications receiver from Hallicrafters, the
5-240. Includes BFO and signalstrength meter.

43RD PRIZE: Edmund Scientific’s top-of-the line
Deluxe Visual EHects Projection Set plus Rippling
Color Accessory for exciting light shows.

44TH AND 45TH PRIZES: Hallicrafter's skip-band re-
ceiver designed with SWLs in mind. Covers 49-, 31., 21-
and 19-meter bands. Special World Capital Locator.

32 Electronics Illustrated
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46TH PRIZE: EICO’s four<channel color organ, Model 3450,
converts sounds to four dazzling colors with the beat.

47TH PRIZE: A $100
credit with Electro-
Volce for any equip.
ment in their latest cat-
alog, including this
miniature 651C com-
munications mike,

48TH PRIZE: A complete
library designed for hams
and SWLs from the How-
ard W. Sams publishers.
Many -itles to help you
improve as a hobbyist,

49TH PRIZE: AR $100 credit for ony antenna
in the latest catalog of Antenna Specialists,
some especially designed for VHF and UHF DX.

R

1
1
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SOTH PRIZE: Mallory’s
MCR-1232 poriable cas-
sette recorder plus built-
in AM/FM radio. Also
included are six Dura-
tape cassettes. \

¢

1

51ST PRIZE: $100 credit with Shake-
speare, one of the leaders in the CB
antenna field. Everything from base to
mobile antennas.

52ND PRIZE: A library

of the latest bestsell- Anewal Special CB Section
ers from the Tab Baok [“mu"lm
Company. Titles run

the gamut of all SLLUSTRATED
things electronic. 50c

Bund @ Mo
Antenns Matcher

Capevie Preamp

53RD-100TH PRIZES: A& it

one year subscription to %:” =
the electronics hobbist’s e
tavorite magazine ELEC- g
TRONICS ILLUSTRATED. okl
8 EQUIPMENT
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One of our students
wrote this ad!

Harry Remmert decided he
needed more electronics
training to get ahead. He
carefully “’shopped around’’

for the best training he could
find. His detailed report on why
he chose CIE and how it worked
out makes a better ‘’ad’’ than
anything we could tell you.
Here’s his story, as he wrote it
to us in his own words.

By Harry Remmert

AFTER SEVEN YEARS in my present position, | was made
painfully aware of the fact that I had gotten just about
all the on-the-job training available. When 1 asked my
supervisor for an increasc in pay, he said, “‘In what way
are you a more valuable employee now than when you
received your last raise?” Fortunately, 1 did reccive the
raisc that time, but I realized that my pay was approach-
ing the maximum for a person with my limited training.
Education was the obvious answer, but I had enrolled
in three different night school courses over the years and
had not completed any of them. I'd be tired, or want to
do something else on class night, and would miss so many
classes that I'd fall behind, lose interest, and drop out.

The Advantages of Home Study

Therefore, it was easy to decide that home study was the
answer for someone like me, who doesn’t want to be tied
down. With home study there is no schedule. I am the
boss, and [ set the pace. There is no cramming for exams
because I decide when | am ready. and only then do |
take the exam. I never miss a point in the lecture because

34

MHa Remmert on the job. An Eiectronics Tech ey

oy with & p
future, he tells his own story on these pages.

it is right there in print for as many re-readings as 1 find
necessary. If I feel tired, stay late at work, or just feel lazy,
I can skip school for a night or two and never fall behind.
The total absence of all pressure helps me to learn more
than I'd be able to grasp if | were just cramming it in to
meet an exam dcadline schedule. For me. these points
give home study courses an overwhelming advantage over
scheduled classroom instruction.

Having decided on home study, why did I choose CIE?
I had catalogs from six different schoois offcring home
study courses. The CIE catalog arrived in less than one
week (four days before I received any of the other cata-
logs). This indicated (correctly) that from CIE I could
expect fast service on grades, questions, etc. | eliminated
those schools which were slow in sending catalogs.

FCC License Warranty Important

The First Class FCC Warranty* was also an attractive
point. I had seen Q" and “A” manuals for the FCC exams.

*CIE backs its FCC License-preparation courses with this famous Warramy:
graduates must be able (o pass the applicable FCC License ¢xam or their
tuivon witl be refunded in full.

Electronics Illastrated
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and the material had always scemed just a little beyond
my grasp. Score another point for CIE.

Another thing is that CIE offered a complete package:
FCC License and technical school diploma. Completion
time was reasonably short, and | cou!d attain something
definite without dragging it out over an interminable num-
ber of years. Here | eliminated those schools which gave
college credits instead of graduation diplomas. | work in
the R and D department of a large company and it’s been
my observation that technical school graduates generally
hold better positions than men with a few college credits.
A college degree is one thing, but I'm 32 years old. and
10 or 15 years of par-ime college just 1sn’t for me. No,
I wanted to graduate in a year or two, not just start.

Il a schoo!l offers both resident and correspondence
training, it's my fecling that the correspondence men are
sort of on the outside or things. Because | wanted to be
a full-fledged student instead of just a tagalong. CIE’s
exclusively home study program naturally attracted me.

Then. 100. it's the men who know their theory who
are moving ahead where | work. They can read schematics
and understand circuit operation. 1 want 10 be a good
theory man.

From the forcgoing, you can sce | did not select CIE
in any haphazard fashion. ! knew what 1 was looking for,
and only CIE had all the things | wanted.

Two Pay Raises in Less Than a Year

Only eleven months after | enrolled with CIE, | passed
the FCC exams for First Class Radiotelephone License
with Radar Endorsement. | had a pay increase even be-
fore 1 got my license and anorher only ten months later.
I'm getting to be known as a theory man around work.
instcad of one of the screwdriver mechanics.

These are the tangible results. But just as important are
the things I've learned. | am smarter now than I had ever
thought 1| would be. It feels good to know that | know
what 1 know now. Schematics that used to confuse me
completely are now casy for me to read and interpret.
Yes. it is nice to be smarter. and that's probably the most
satislying result of my CIE experience.

Praise for Student Service

In closing. 1'd like to get in a compliment for my Corre-
spondent Counsclor who has faithfully seen to it that my
supervisor knows I'm studying. | think the monthly re-
ports to my supervisor and generally flattering commen-
tary have been in large part responsible for my pay
increases. My Counsefbr has given me much more student
service than “‘the contract calls for,”” and | centainly owe
him a sincere debt of gratitude.

And finally. there 1s Mr. Tom Duffy, my instructor. §
don’t believe I've ever had the individual attention in any
classroom that Fve received from Mr. Duffy. He is clear,
authoritative. and spared no time or cffort to answer my
cvery question. In Mr. Duffy, I've reccived cverything |
could have expected from a full-time private tutor.

NEW . .. Electronics Engineering Course

Covers dy-state and tr t network theory, solid-state
physics and circuitry, pulse techniques, computer logic and
mathematics Ihrough calculus, A college-level ¢nurse for men
already working in Electronics.

July, 1971

I'm very, very satisticd with the whole CIE experience.
Every penny | spent for my course was returned many
times over. both in increased wages and in personal
satisfaction.

-

Perhaps you too. like Harry Remmert. have realized that
to get ahead in Electronics today. you need to know much
more than the “'screwdriver mechanics.” They're limited
to “‘thinking with their hands™ learning by taking
things apart and putting them back together . . . soldering
connections. testing circuits. and replacing components.
Understandably. their pay is limited—and their future, too.
But for men like Harry Remmert. who have gotten the
training they need in the fundamentals of Electronics.
there are no such limitations. As “‘theory men.” they think
with their heads. not their hands. For trained technicians
like this. the future is bright. Thousands of men will be
needed in virtually every ficld of Electronics. from two-way
mobile radio to computer testing and troubleshooting.
And with this demand. salaries have skyrocketed. Many
technicians carn $10.000, $12,000 or more a year.

Send for Complete Information—FREE

Many men who arc advancing their Electronics career
started by rcading our famous book, “"How To Succeed
in Electronics.” It tells of the many clectronics careers
open to men with the proper training. And it tells which
courses of study best prepare you for the work you want.

If you're “*shopping around’ for the training you nced
to move up in Electronics. this 44-page book may have
the answers you want. We'll send it to you FREE. With
it. we'll also include our other helpful book. “*How To Get
A Commercial FCC License.”

To get both FREE books, just fill out and mail the
bound-in postpaid card. If the card is missing, send the

coupon below.
Cleveland Institute

o
c l of Electronics

1776 East 17th Street. Cleveland, Ohio 44114

Accredited Membder National Home Study Councii

e et o e e e . e e e -—

! Claveland Institute of Electronics !

] |

1776 East ENh Street, Cleveland, Ohie 48114 i

: Piaase send mé without cost or obhigabon: '

1. Your Mlustrated A4:-page dook, “Mow To Succeed

WIW i Electronscs |

| 2 vour _book on “How to Get A Commercial FCC |

REVISED | |- |

§ 1 am especisily interested in: [}

G. l | O Clactrenics O Electrondc '

] Techasiogy Communications [}

BiLL | O #resdeast ] Vndustrish Electramics |

] Enginesring and Actemation ]

ums | O Fwn-Ciass [ Bectromics ]

] FCC Liconse Enginooring ]

| O Bectremics Tochnology with Laberstery }

All CIE cournes are ]

appreved tor l-ll' 8 {

. ame.

wition reimbur soment ' imcasg PRinT} '
under €0, Beit. 1 you

served on athve duly Address. '

sunce h-uvx 3k, 1958, ' '

OR are in service now, Cety, |

chech boa on replycard | !

of coupon for tatest | Stote i Age !

G. 1. Bl information. | [] Veterans and Servicemen: ]

] choch hosy ter C.b. Bii informatien. ({87

o o e s oo e e S G G e e e S e -t
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i B
The List
By C. M. Stanbury Il

= ————

MONTH after my column on the Cana-

dian threat to jam the air waves and
the international issue of listening freedom
hit’ the stands, the Ottawa government with
terrorist activity as justification (or excuse,
depending upon which side of the debate
youre on) assumed dictatorial powers, in-
cluding arbitrary control over the broadcast
media. These powers have been used with
great restraint—little has been directly cen-
sored by the government. Or more precisely,
Canadian mass media has been used to cir-
culate many wild tales, primarily intended to
further justify the government’s drastic de-
cision.

Figuring most prominently in the action
so far are almost all of the privately owned
stations in Montreal, most notably CKAC
on 730 and CKLM on 1570 kc. Also in the
foreground of the government action was a
telephone talk program aired by CKNW at
New Westminster, B.C. (1320 kc). CKAC
was the first station actually to have an en-
counter with the government’s censorship
policies. The government-owned Canadian
Broadcasting Corp.’s R. Canada had been
accused of imposing additional restrictions
on its own transmissions. One CBC reporter
claimed control was so tight that, as he said,
“We are always half an hour later than all
the other stations.” Private broadcasters also
have engaged in some self-censorship. For
example, Canada’s second television network,
CTV, cancelled a two-part lronside adven-
ture which depicted the framing of a seces-
sionist cell. The CTV station in Montreal is
CFCF (ch. 12) whose SW affiliate, CFCX,
can be heard on 6005 kc. SWLs could hear
the Ironside cancellation announced on 49
meters.

49 meters also provided another interest-
ing twist during the crisis.* From Oct. 20
through Oct. 23 English programs from the
VOA at Greenville were showing up on 5975
kc. Unless the VOA has discovered some new
propagation mode (which is possible), the
last couple of hours on that frequency would
have been audible only in North America.
Normally VOA does not have transmissions
for Canada.

If you're a newcomer to DXing, looking
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Listener The Canadian Crisis

for an exotic catch can be quite a chore. R.
Tahiti could be the station to satisfy your
desires. Although the station only has a 4-kw
transmitter, their 25-meter rig is heard in
North America on 11825 kc with surpris-
ingly regularity. The tropical location of the
station is what makes it so widely heard, so
you might give a listen at about 2200 EST.

The station is operated by France’s
O.R.T.F. at the town of Papeete. They offer
broadcasts in French and Tahitian, but as
the music is predominantly the twangy
south-sea-island variety it shouldn’t be too
hard to spot. This station is known among
DXers as one of the best when it comes to
verification—usually within two weeks.

New News. R. Barbados reports that in
the interim since the DXing the Indies article
(Nov. 70, El) the station has moved from
780 kc to 900. This presents problems to
DXers, as they will now have to contend
with interference from Mexican station
XEW.

Reader reports on my column dealing with
R. Peking seem to indicate that this station
has begun to issue standard QSL cards for
verification reports. Too bad these weren't
prepared in time for the Chicom I satellite
broadcast.

Propagation Forecast. During the sum-
mer months the 10 and 11 meter bands will
be relatively ineffective for DX. 13 meters
will be fair during the daylight hours, while
16 and 19 meters will be best for daytime long
distance operation.

Short skip 10 and 11 meter opening will

be fairly common during July and the begin-

ning of August due to the seasonal forma-
tion of sporadic-E clouds in the lower iono-
sphere, which make the reflection of higher
than normal frequencies possible. Sporadic-E
propagation will also make periodic FM and
TV DX possible.

During the nighttime hours, DX should
be possible in all short-wave bands from 19
to 49 meters.

Because of the seasonal increase in local
noise levels, DX in the broadcast band should
be relatively poor. Some improvement will
begin toward the latter part of August,

however. +

Electronics Illustrated


www.americanradiohistory.com

-~

OU put the dead TV on the bench and

routinely test the tubes. After finding
they’re all good, the thought of a big trou-
bleshooting job hits you like a ton of bricks.
You now must quickly localize the trouble
to avoid wasting time checking circuits that
are okay. Remember, time is money!

The fast way to do it? Substitute for each
major circuit in the inoperative set a work-
ing circuit from an external signal source.
And the cheapest signal source is another
TV—one that has been junked—plus a hand-
ful of inexpensive parts.

A good junked TV for this purpose will
run you $10 or $15. Most TV shops have
plenty of them that are just taking up space.
The extra parts will cost less than $10 and
the setup can be put together in a few hours.
This is a big financial saving when you con-
sider what you'd have to pay for commercial
signal-generating equipment.

Latching On to a Junked TV, The TV
to use does have to meet certain require-
ments though. First, it should have a trans-
former chassis. It doesn’t matter if it has a
tube or a solid-state rectifier, but it must

July 1971

How to

Turn a
Junked TV

intoa
Signal

(ienerator

By ART MARGOLIS

have a power transformer so it is isolated
from the AC line.

Next, it has to be a working set. The pic-
ture tube could be weak, the tuner could
work on only one or two channels, there
could be a bend in the picture, a buzz in the
sound, weak sync, but basically it must pro-
vide sound, picture, brightness and sweep.

The set should have a horizontal-output
tube whose plate is attached to a cap on the
top like the 6DQ6A. It makes things much
more difficult if the plate connection is to a
pin on the socket.

One of the main reasons TV’s are junked
is a weak picture tube. One of these sets is
perfect. Just be sure that you can see some-
thing on the screen, no matier how dim. The
only reason you must see something is to
be sure the set is on and, therefore, produc-
ing the injection signals you’ll need.

The set § found to convert to a signal gen-
erator is a Philco portable that dates back
to about 1962. The chassis No. is 1I1N51. It
is a transformer TV, has a weak picture tube
and develops a bend in the picture after it’s
on a while. The owner lost interest in it
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Flg. 1—Partlal schematic (lnput) of junked
TV's IF strip. Parts shown in color are in-

where wire from tuner is connected. From J1
you will get RF test signal trom the tuner.

{F STRIP

™
stalled on test-panel and conected to points {

I

|

|

|

|

|

TV Signal Generator

after he found out it would cost $50 to $60
to repair.

The Functions. | decided to tap into it
to obtain six test signals. These are the most
important and frequently used for trouble-
shooting:

1. Tuner output (Fig. 1). This is the sig-
nal that during a brightness-only, no-sound,
no-picture symptom, answers the question “is
the trouble in the tuner or the IF strip?”

2. Video output (Fig. 3). This signal iso-
lates a no-video or no-Y-signal symptom to
a specific area in the video section where
the trouble lies.

3. Vertical grid Sutput (Fig. 4). This sig-
nal localizes the symptom of no-vertical
sweep to the area of the trouble in the verti-
cal-oscillator vertical-output area.

4. Vertical plate output (Fig. 4). This sig-
nal answers the question, “is the trouble in
the vertical-output transformer or Yyoke

— 1

— e nm —

+

o
+
9’ 20..f J2

TO TUNER
OUTPUT JACK

area?”

S. Horizontal grid output (Fig. 5). This
signal narrows the source of trouble down
to either the horizontal-phase or the hori-
zontal output if there is no high voltage.

6. Horizontal plate output (Fig. 5). This
signal answers the question “is a no-high-
voltage symptom in the flyback/yoke area?”

Construction. The first step is to get the
schematic for your junked set. If you can’t
get a factory schematic, buy the Sams Pho-

Fig. 2—The horizon-

taloutputl tube oo
Philco 1INS51 chas-
sis was type with a
removable cap. The
chassis can be
pulled easily for
connections to the
oW other test-signal tap-

off points undemeath.

450V

Fig. 3—Partial schematic of the Philco chassis (black) shows the
points to which connections are made to obtain positive or negative
video signal. The added parts (oa test panel) are shown here tn coloz.

Electronics Illustrated
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tofact folder for the set. ! $

Each signal is taken = $3m
from a specific pointon ~
the chassis. The connec- vert

tions contain some com-

I
1%
Auf, 600V

VERT |
QJ3 GRID DRIVE

I‘—:l:_)J4 l PLATE EDRIVE

ponents to isolate the
junked-TV circuit from

the TV set you are going
to inject the signal into.

HEIGHT

However, two signals
can be obtained with

isolation. We show here
the points we made con-
nections to in a Philco
11NS51 chassis. You can
easily find comparable
points on your set's
schematic.

The easiest perma-
nent set up can be made

Fig. ¢—Part of Philco schematic (black) shows
vertical-oscillator and verticaloutput stages.
Added parts (on test panel) are shown in color.

o [HORGRID DRIVE] 9

with an 8 x 6-in. per-
forated-board panel at-
tached to the rear of
the cabinet as shown in
Fig. 12. Drill and cut
the panel and install

n
4704uf 2 470K s
1KV

PLATE
DRIVE

output jacks (phono)
in the holes. Mark the

jacks tuner output,
video output, vertical
grid drive, vertical plate
drive, horizontal grid
drive and ground. The
horizontal plate drive is
not on the panel.

Tuner Output. Connect a 6-puf 500-V
mica capacitor and a 1,000-ohm, %:-watt
resistor to the tuner-output (IF input) jack
(the input of the first IF) as shown in Figs.
1 and 6. Use a piece of coax to connect the
capacitor and resistor to the chassis. Attach
the shield of the coax to chassis ground.

Video Output. Connect a 47,000-ohm,
2-watt resistor from video-output jack J2
to ground on the panel. Connect the nega-
tive side of a 20-pf, 450-V capacitor to J2.
Connect the positive side of the capacitor
to the center lug of a DPST switch. Attach
one side of the switch to the plate of the
video-output tube. Mark that switch posi-
tion minus. Connect the other side of the
switch to the cathode of the video-output
tube. Mark that switch position plus.

Vertical Grid Drive. Connect a .1-uf,
600-V capacitor to vertical-grid-drive jack
J3. Attach the other end of the pot to the
plate of the vertical-oscillator tube.

July, 1971

Fig. 5—Part of Phlico schematic (black) shows
horizontal-oscillator and output stages. Added
parts (oo test panel) are shown bers in color.

TEST PAMEL {REAR)

TO VIDEC
OUT. PLATE

Fig. 6—Pictorial of rear of test panel. Paunel is
piece of perforated circuit board (shown in Fig.
12). The jacks can be either phono or pin-tip type.

41
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TV Signal Generator

Vertical Plate Drive. There are no com-
ponents in this jack (J4). Connect a wire
from the jack to the plate of the vertical-
output tube.

Horizontal Grid Drive. Attach a 470,000-
ohm, V2-watt resistor from horizontal-grid-
drive jack J5 to panel ground. Connect a
470-uuf 1,000-V capacitor to the jack. Then
run a lead from the other end of the ca-
pacitor to the plate of the horizontal-
oscillator tube of the junked-TV chassis.

Horizontal Plate Drive. There is no jack
on the test panel for this function. You use
a lead that is attached in this manner: re-
move the cap from the horizontal-output
tube on the junked-TV chassis. Connect the
lead to the cap on the tube—not the removed
cap. The other end of the lead will be at-
tached to the cap removed from the hori-
zontal-output tube in the TV you are servic-
ing. If the plate of the horizontal-output
tube in the TV you are servicing is at the
tube socket, the lead must be removed for
the test. Lastly, run a lead from the ground
jack on the panel to the junked-TV chassis
ground. Bolt the panel to a convenient place
on the back of cabinet as shown in Fig. 12.

Now, turn on the junked TV and attach
an antenna. If your wiring is correct the set
should work fine with one exception. You
might lose a little bit of vertical sweep at
the bottom of the picture. This is caused by
the 3-meg pot that is now connected to the
plate of the vertical-oscillator tube. Try turn-
ing the pot. The vertical sweep will vary
a bit, but this is normal. For test purposes
this small space on the bottom is meaningless.

Operation. What can you do with your

TUNER IF STRIP
RE | wixer o1 [ 2wo | w0 | TQ,
AMP 08C. IF IF IF DETECTOR

Fig. 8—Symptom: no sound. no pix. brightness
okay. This test set-up will determine i the
trouble is in the set's tuner or in the IF strip.

2

VIDEO @
o e

Fig. 7—Symptom: no contrast (or smeary color),
sound okay. Injecting test signal at A,B.C iso-
lates trouble to CRT, video output or video amp.

signal generator? There are quite a few trou-
bles and each requires a different approach.
With these six signals at your fingertips you
can make six important checks to narrow
the seat of many troubles to a specific cir-
cuit area. Let’s go through them.

Symptom [: Brightness okay, (raster), but
no sound or picture. The trouble is indicated
visually and can be located anywhere in the
tuner or IF strip.

The answer is easy to come by. Simply
use leads from the test panel from tuner jack
J1 and ground. Attach the ground lead to
the ailing TV chassis and connect the tuner
output to the input of the IF strip (Fig. 8).
The TV can be color, b&w, tube or transistor.

If picture and sound appear, you know
the trouble is in the tuner. Should you still
not get a picture nor sound, the IF strip
is the culprit and the tuner is in the clear.

Sympton 2: Brightness okay, sound okay,
but no video. In a color TV, the color will
be okay, too, but there'll be no video (the
color will be smeary looking). The trouble
is visually and audibly indicated to be in
the contrast circuits, which include the video
detector, video amplifiers or drivers, video

oM verr | ® ] vear VN, VERTS
separsToR \ | °%¢ [} ouT. XFORMER | YOKE
~ ~ ]

Fig. 9—Symptom: no vertical sweep. Injecting sig-
nal at points indicated isolates trouble 1o ver-
tical oscillator, vertical output or yoke area.

Electronics Illustrated
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2"~ TO CRY

ANGDE

it __yHorpuase | | woR FLYBACK

SEPARATOR | PETECTOR osc. YOKE
DAMPER

TEST PANEL

Fig. 10—Symptom: no brightness. no high voltage.
sound okay. Horizontal-plate test isolates trouble
to horizontal oscillator. output, flyback or yoke.

output and the picture tube itself.

Use video-output jack J2. Take a plate
signal (—) and begin injecting it at the cath-
ode of the picture tube (Fig. 7) and work
your way back to the plate of the video-out-
put tube. You have crossed over the defec-
tive component as soon as you lose the CRT
display you created with the injected signal.
For instance, suppose you inject the signal
into the CRT and a display appears. That
clears the picture tube. Then you move your
injection point farther back until you cross
over a coil and the display no longer ap-
pears. Chances are it’s an open coil.

If you arrive at the cathode of the video-
output tube and the display still appears, set
the SPDT switch to the positive-signal po-
sition and keep going back till you lose the
display. This approach is good in color, b&w,
tube or transistor TV's.

Symptom 3: No vertical sweep, that is,
just a white horizontal line across the CRT.
You must find where in the vertical-sweep

Fig. 12—Author's first test panel has some unused
jacks. Three jacks at top (right) and undemeath
correspond to those on pamnel shown in Fig. 6.
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FROM FLYBACK,
Aalts worevase | & wor |® wor. VOKE

NC.
sepanaTor |DETECTOR ' | osc. i} our DAMPER

Fig. 11—Symptom: no brightness. no high voltage,
sound okay. Horizontal oscillator. output. phase-
detector test isolates trouble to the three areas.

circuit is the trouble. The vertical-sweep cir-
cuit extends from the input to the vertical-
oscillator tube to the yoke.

You'll use both the vertical-grid-drive
(J3) and vertical-plate-drive (J4) signals for
this test. You must answer the question, “is
the trouble in the  vertical-output/trans-
former-yoke area or in the tube circuits?”
Connect a lead from vertical-plare jack J4
to the plate of the vertical-output tube (Fig.
9). Turn on the TV. Remove the tube from
its socket. If it’s a series-filament string, short
the vertical-output tube’s filament lugs on
the socket so all the tubes light. If some
sweep occurs the vertical-output transformer
and yoke are cleared. It doesn't have to be
much sweep; just a bit will do. When sweep
does not occur, the trouble will be found in
the transformer yoke area and not in the
tube circuitry.

When some sweep occurs, remove the
plate-drive lead, reinstall the vertical-output
tube and take a lead from vertical-grid-drive
output jack J3. Attach the lead to the control
grid of the vertical-output tube (Fig. 9).
Then adjust the 3-meg pot on the panel. If
full sweep can be restored the vertical-output
stage is cleared.

Should the condition of no-vertical sweep
now occur, the trouble is in the vertical-
output stage. Stop and make voltage and re-
sistance tests to find the defective component.

If sweep continues to appear, move your
touchdown point to the plate of the vertical-
oscillator tube. If sweep occurs there move
on to the vertical-oscillator’s control grid. As
soon as you cannot create sweep with your
test signal, you have just passed over the
trouble spot. This technique is applicable to
tube color or b&w TV’s. Solid-state vertical

[Continued on page 99)
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We Go fdfa World land Speed Record!

The international electric car mark of 138.862 mph is our target

as El's Silver Eagle spreads its wings on the Bonneville Salt Flats.

OW fast can eclectricity carry a man? We at Electronics IHustrated won-

dered about the answer to that question—to the extent that we have

become a co-sponsor in a project designed to capture the world Land Speed
Record for electric cars.

Though our quest for the LSR dates back more than three years, circum-
stances of pollution and public interest in ecology by coincidence made our
work unexpectedly current. As little as two years ago ecology hardly appeared
in our vocabulary and electric cars were something produced back around the
turn of the century. But now air befouled by the exhausts of millions of gaso-
line engines has brought attention to the electric car as a possible alternative
to smoke-belching monsters.

If the battery-power automobile is to become a major factor in traffic, it
behooves us to know as much about its capabilities and shortcomings as pos-
sible. The maximum speed of which an electric car is capable then becomes
an important factor by which to judge the breed—and a goal worthy of pursuit.

To summarize our story right here: we designed and built a space-age
electric car, called the Silver Eagle, and we ran it at the Bonneville Salt Flats
in Utah. We haven’t yet succeeded in capturing the Land Speed Record . . .
but we haven’t given up, either.

Our co-sponsors in the Silver Eagle are our companion publication, Me-
chanix Illustrated; Eagle-Picher Industries of Joplin, Mo., a battery manu-
facturer, and the Firestone Tire & Rubber Co.

The immediate object of our quest is a record of 138.862 mph set Nov. 19,
1968, by the Lead Wedge, a car built and fielded by the Autolite division of
the Ford Motor Co. The car, which made its runs for the record through the
timed mile at Bonneville, was powered by a large mass of regular lead-acid
batteries of the type used in passenger cars.

The Lead Wedge was a heavy car and, for Bonneville, 138 mph is not all
that fast. A lightweight vehicle with exotic batteries seemed to be the best

Electronics Illustrated
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SWITCH BOX

We Go fora
World L and
Speed Record!

Simple schematic of the
Silver Eagle reveails a
pair of solenoids (RY1,
RY2) hooked In series.
They switch main power
In 2-step operation that

Ty

% o r»—;é_' : -
) ’_O{ RY1
l -

RY2

prevents weld-ups of
the two: Thus driver al-
ways is able to cut off.

———————m— 1

bet for taking the record away from Ford.
We still think it is—but the job is not quite
as easy as we first believed.

Our quest for exotic battery power led
us quite naturally to Eagle-Pitcher because
they are the major supplier of power cells
for our space shots. The Apollo batteries on
the moon bear the E-P imprint. The Apolio
batteries are silver-zinc which, if designed
and put together in certain configurations,
can store an immense amount of electrical
energy that can be obtained at an extremely
high rate.

For an electric car that had to make two
timed runs through a measured mile in op-
posite directions within an hour, silver-zinc
seemed ideal. Eagle-Pitcher not only sup-
plied batteries but much of the money for
the project. Firestone supplied tires.

The Silver Eagle was designed by Jack

Stlver Eagle resembles hotrod in layout. Suspension

Horton of Colton, Calif., a man with more
than 40 years of performance-car building,
and was fabricated by Arch Ary in his shop
in Colton. The Eagle is a bit different even
for Bonneville, where offbeat designers are
common. The front end has the skinny
wheels and tires used normally on high-
power rail dragsters. At the back are fat
drag tires. The body. is a surplus aluminum
aircraft fuel nacelle. The upper front por-
tion of the shell has been cut out and re-
placed with a sheet of Plexiglas, which is the
driver’s windshield. The driver is in lie-down
position in the cramped cockpit.

The workings of the Silver Eagle are
quite simple. In troughs on either side of the
interior are 60 silver-zinc cells with a nom-
inal potential of 1.5 V. They are hooked in
series, delivering a no-load 90 V to two
electric motors twirling a toothed plastic

in front is torslon bars but solld (no springs) in rear.

Arrow at top shows air entering blower; it then goes over
motors and batteries, through tube at front and exits at right

near rear wheel, Butterfly steering wheel. hand brake are visi-
ble. Specs: Wheelbase 111 in. Weight dry 435 lbs.; with batteries app. 730 lbs. Tires 2.75x18 ond 8.45x15.

July, 1971
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gilmer belt which in turn drives a single
gear on the solid axle.

The motors we used were surplus 24-V
aircraft starter models rated at 24 V. Though
the voltage to the motors would represent an
overload factor of more than 3.7, we knew
that the heavy load would drop the voltage
quickly and, because the power cycle would
be of short duration, the motors seemed the
right answer to the problem of converting a
large amount of electricity into mechanical
force at a rapid rate.

Additional small batteries are used to turn
a blower which cools both motors and the
rows of batteries and to operate solenoids
which switch the main power. The car’s op-
erating controls consist of a butterfly steer-
ing wheel, a hand brake and exactly three
switches. One operates the blower. The other
two throw solenoids, two of which are wired
in series. With the heavy flow of current, it
was realized that the contacts in a single
solenoid could weld shut and the driver
would not be able to cut off. With two in the
circuit, no power flows when No. 1 is closed

46

Buttoned up and ready to go. the
Silver Eagle sits astride black
center line at Bonneville in photo
above. Inlet on top takes in air
for blower. Just faintly visible on
side is Electronics Illustrated's
name (bottom line). At left, with
top body shell off, Eagle batteries
show as white lines along sides.
Small photo shows the flameproof
clothing and equipment of drivers.

so it later will open for certain. No. 2 may
weld but can be changed at the end of a run.

The EI/MI/Eagle-Pitcher/Firestone crew
arrived at Bonneville with great expectations.
The crew included two drivers, EI-M1 edi-
tor Bob Beason and backup man Richard
James, a Californian.

We scheduled a couple of trial runs and
then, if everything seemed in order, we were
going for the record with thoughts of 170
mph or so. With observers from the United
States Auto Club, the official timing organi-
zation, on hand and ready, we started.

A trial shot down the Sait course showed
everything in order so we buttoned up and
went for the first run for the record. The
Silver Eagle, after a 20-mph push start,
picked up speed slowly and then more and
more rapidly. Then it happened. A wisp .of
smoke. A lot of smoke. The car slowed and
stopped. The overloaded motors couldn’t
take it and had burned out. Everybody
escaped handily—except for wounded pride.
So it’s back to the shop for us—and off on
a quest for motors that can do the job. *

Electronics Illustrated
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Hi-Fi Today
By John Milder

—

T

EW audio components produce the kind

of subjective satisfaction that makes me
sit back and say, “Right, that’s the way it
should be.” The first to do so in many a day
is Norelco’s new turntable, the Model 202.
It represents the company’s first entry Over
Here into record-playing equipment.

Norelco, or North American Philips Com-
pany, is of course, the American marketing
arm of Philips of the Netherlands and that
has made its name synonymous for the last
few years with cassettes
(a Philips innovation li-
censed to other manu-
facturers). You don’t
exactly expect the com-
pany with the biggest
stake in cassettes to turn
out a top-flight piece of
record-playing gear, but
so it has.

The 202 has the
standards that I've been
hoping some rig would
meet someday. It is sim-
ple, with no automatic
record-changing. It is
free of any audible con-
tribution of rumble or feedback, thanks in
great part to the kind of suspension system
used by Acoustic Research in the AR turn-
table. It shuts off automatically (via a sensi-
tive photoelectric switch that doesn’t restrict
the integral arm) at the end of a record. It
has super-simple and highly accurate track-
ing and skating-force adjustments. The
turntable costs $130, which is not only sub-
stantially less than other tables that have
satisfied me far less, but this price is what
P’'ve always thought one should cost for all
these features.

There’s nothing esoteric about what the
Norelco 202 does and it has no features not
found on other models in one form or an-
other. What it does is put things together in
the right way with the right performance at
the right price. That, to me, is what makes a
product worth talking about.

As long as I'm handing out compliments,
I ought to say a bit about another entry into
a different area. Concord, long a marketer

table field. Just the
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Norelco’s 202, the latest eniry into the tum-

John Milder, and for the right price—$130.

The Right Turntable

of tape equipment of Japanese manufacture,
now has moved into stereo receivers and its
top-of-the-line model, the Mark 20, is a fine
example of the kind of value you ought to
expect in receivers these days.

For $300, the Mark 20 delivers upwards
of 30 watts (rms) per channel into 8 ohms,
which makes it more than adequate to drive
my low-efficiency speakers to proper acid-
rock levels in my large living room. Its FM-
tuner section is excellent, not quite as selec-
tive as receivers in the
$500-$600 class, but
very sensitive and ex-
tremely easy to tune.
Also worth healthy ap-
proval are its control fa-
cilities, including linear
tone and volume con-
trols which I'm finally
beginning to like after
long considering them a
simple facsimile of the
studio look. Altogether,
the Mark 20 is a very
nice way to enter the re-
ceiver business and Con-
cord merits a welcome.

Another new manufacturer of blank cas-
settes, the Information Terminals Corpora-
tion, saw a recent column of mine on the
importance of the construction of the cassette
proper and sent me some samples of their
own new cassettes, including some using Du-
Pont’s Crolyn tape. They are very impressive
and their performance underlines my orig-
inal feelings, since their extreme lack of ec-
centricity is undoubtedly due to their beau-
tiful internal construction (precision rollers,
a new kind of slipsheet etc.).

The big surprise was the perfomance of
its C-120 cassette (using Hitachi SD tape),
which provied the first of that length to meet
what I would call hi-fi standards. Informa-
tion Terminals is a West Coast company with
apparently limited distribution (their main
concern is industrial data processing appli-
cations), but their product is impeccable and
well worth looking for. For information, you
can write them at 1160 Terra Bella Ave.,
Mountain View, Calif. 94040.§-

right leatures, says

17


www.americanradiohistory.com

(uick Service for Ailing CB Rigs

By TOM KNEITEL, KQD4552 AL THOUGH

modern CB
transceivers score quite high in reliability, as
age sets in they occasionally do fail to deliver
top performaace. Fortunately, most of the
ills they’re heir to can be cured with simple
repairs by anyone who has ever changed a
TV tube.

Fact is, most repairs aren’t really that at
all; they’re adjustments, cleaning or locating
a defective tube. And while a solid-state rig
doesn't leave much room for owner servicing,
applying a few of the tips here will get a tube
rig perking almost like new.

Before you do anything, get hoid of the
rig’s service manual or schematic. Check it
for tube substitutions, circuit voltages and
special tuning adjustments. Let’s look at some
typical CB service problems and their solu-
tions.

Set completely dead—nothing lights.
Make certain the rig is connected to the
power line or battery. Frequently a plug is
accidentally knocked from the receptacle or
a battery cable breaks at the terminal screw.
If power is obviously being applied, check
the fuse, for metal fatigue will often cause a
fuse to open. If the fuse is okay wiggle the
connections at the plug, because corrosion
can cause poor contact and power failure.
If all this doesn't work, open the cabinet and
look at the tubes; any that don't light are

dead. Failure of all tubes to light can mean
a defective power switch and/or power trans-
former in an AC model, although such prob-
lems are rare.

Tubes light but received signals are weak.
Check the antenna plug to make certain it is
connected. If it is, check to see that there
isn’t @ poor connection in the plug. Check
the connections on the antenna to see if they
have come loose or have corroded. If these
things are okay, then check the RF and IF
tubes. If they are all lit, tap them a few times
with a pencil eraser. If you tap a tube and
this causes reception to improve, replace the
tube. This failing, remove the tubes and
check them on a tube tester.

Tubes light but no sound. Check the speak-
er leads and the leads from the voice coil to
the lugs on the speaker frame. If okay, turn
the volume control back and forth; if the
sound cuts in and out squirt some cleaner into
the control and turn the control back and
forth several times.

Ringing when volume is turned up. Look
for a microphonic tube, one that howls when
tapped by a pencil (Fig. 1). Start at the
front-end and work toward the speaker.

Scratchy, distorted sound. This can be a
defective speaker. Mobiles, that sit out in
the rain, can end up with a warped speaker
cone caused by high humidity. Loosen the
speaker so you can get at it and with gentle,

Lo o SE I
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Fig. 2—Constant hum or buzz in the receive mode

means a bad filter capacitor. Parallel each filter
with a good one untll the hum or buzz stops.

Fig. 1—Howling when the volume is tumed up
means a microphonic tube. Tap each tube with a
pencil eraser; the bad one will cause a lot of noise.

48 Electronics Illustrated
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even pressure around the voice coil, press
(Fig. 3) the cone in and let it spring forward.
If you hear a rubbing or scratchy sound the
speaker is defective.

Another station reports there’s hum or
buzz on your modulation. Wiggle the mike
cable at the connector or chassis grommet to
make certain the cable isn’t intermittent. If
the cable is okay, replace the mike preamp
tube, which might have a heaterto-cathode
short.

Hum of buzz when receiving. Look for a
defective power-supply electrolytic (Fig. 2).
If nothing appears to be leaking out of any
of them, bridge each electrolytic one at a
time with a 20-uf, 400-V capacitor. If the
hum level drops you have located the defec-
tive capacitor.

Hum or buzz only when a signal is re-
ceived. No hum on interstation noise. Gen-
erally a tube in the front-end or IF has a
heater-to-cathode short. Look for a short
indication when testing the tubes.

Scratching when the volume control is
turned. Caused by a dirty volume control.
Give it a shot of cleaner.

Motorboating. Almost always caused by
a weak (not necessarily defective) electroly-
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Fig. 3—To spot a speaker that's causing distor-
tion, press the cone then release. Scratching
means a warped cone, so replace the speaker.

Fig. 4—Continuous crackling sound
is generally caused by coax adap-
tors that were not soldered to main
plug. Plug shown ix defective be-
cause adaptlor can be unscrewed.

Fig. 5—Noise caqused when adjust-
ing main or fine tuning is caused
by dust between tuning capacitor’s
plates. Blast dust out using com
of dustfree pressurized air.

tic capacitor—either a power-supply filter or
an audio-amplifier bypass. Bridge the capaci-
tors with a good capacitor until the motor-
boating stops.

Constant crackling sound. Look for an
intermittent or corroded connection in the
antenna system. Check that coax plug adap-
tors were soldered through the solder holes
in the main connector (Fig. 4).

Crackling sound when adjusting deita
(fine) tuning. Generally caused by dust be-
tween the tuning capacitor’s plates. Blast it
out using a can of dust-free pressurized air
(Fig. 5). This is available in photographic
stores under the trade name Omit. Do not
use the blower end of a vacuum cleaner as
it puts out more dust than it removes.

These ideas should solve many of the major
complaints which you will come across in °
in normal CBing, but there are other mainte-
nance steps which you should take.

From time to time, remove the set from
its cabinet and use a vacuum cleaner to re-
move dust. Shoot cleaner into all controls
and into the transmit/receive relay. Do not
touch the screwdriver adjustments on IF
cans or anywhere else.

[Continued on page 94]
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O PLACE FOR WRISTWATCHES. The world’s largest (8-ft. dia., 8-ft. high)
and most powerful air-core superconducting magnet produces an operating field
about 50,000 times stronger than the earth's magnetic field. By immersing the magnet
in liquid helium (—450°F) the conductors lose their resistance to current flow and
superconduct. The magnet fits around a bubble chamber at which physicists at the
Brookhaven Natl. Lab detect and photograph the interaction of sub-atomic particles.

Electronics in the News

Bargain color camera. Men-
tion a color TV camera and
one thinks of a monstrous,
expensive piece of equipment
being wheeled around on a
huge dolly. Would you be-
lieve a 20-1b. color camera
in a cabinet slightly larger
than a shoe box? Sony does
because their new solid-state
camera uses only one tube
instead of the usual three or
four that are in professional
cameras. Sony says the cam-
era will sell for around
$1,000, which puts it in the
ball park for some broad-
casters as well as the video
tape and CATV markets.

Electronics Illustrated
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Binary rock. New addition to the Smithsonian Institution is the Muse, a desk-top
musical computer/composer from Triadex, Inc., Newton, Mass. Its binary system’s
logic pattern controls the development and variations of a melody. Over 14-trillion
melodies or tonal patterns can be produced by the settings of its switches. Muse
creates one note at a time in the C-major scale and it has a six-octave range.

Royal ham station. During his
recent visit to the US.A,, JY]1,
King Hussein of Jordan, was
presented with a Hallicrafters
SR-2000 tramsceiver system at
the Blair House in Washington,
D.C. Because of the King's on-
the-air popularity, he will use
the 2-kw rig to cut through the
QRM he encounters on the 80-,
40- and 20-meter bands. The
system includes the P-2000 AC
power supply and the HA20
VFO.«GV

July, 1971
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Let Bell & Howell Schools
help you get ready fora

Ultra-rectangular,

25" diagonal with

full 315 sq. inch
screen. Lets you

view more of the
transmitted image.
25,000 volts. 45
transistors, 55 diodes,
4 advanced IC's.
3-stage solid-state IF.
Solid-state VHF, UHF
tuners. Automatic fine

tuning and many other

quality features.

BUILD, KEEP,

THESE PRECISION QUALITY KITS

INCLUDES—

Design Console with built-
in power supply, test light
and speaker. Plus patented
plug-in Modular Connectors.

rewarding Color TV
Service Business
of Your Own

BUILD, KEEP
THIS FAMOUS NAME
g’{»: MD)IAGONAL SOLID-STATE
COLOR TV KIT

USE ALL FOUR OF

INCLUDES —
Transistorized Meter

M combines most

INCLUDES —
Portable 5-inch, wide-band § -5
oscilloscope calibrated for
peak-to-peak voltage and
time messurements.

FREE! MAIL CARD TODAY FOR ALL THE FACTS
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No Postage Needed

desired features of
“% vacuum-tube volt-
| meter and quality
multimeter. Meas-
ures very small
§ current values.

"
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YOU’LL BE READY FOR COLOR TV...
B&W AND MOST HOME ENTERTAINMENT

ELECTRONICS DEVICES

This exciting new program offers you the first
315-sq. inch Solid-State Color TV available for
at-home training.

As you follow the simple, step-by-step assembly
procedures, you become thoroughly familiar
with the most advanced solid-state TV cir-
cuitry. And as you build this kit you’ll prepare
yourself for a profitable Color TV service busi-
ness of your own—either full or part time.

Why Color TV pays better.

Today, Color TV is the big seller. As Color
Television goes completely solid-state, the man
who has mastered this type of circuitry will be
in demand. Obviously, this is where the money
is going to be made.

This new Bell & Howell Schools program will
also give you an in-depth knowledge of the
basics as well as TV circuit theory and analysis.
You’'ll get the theory and practical experience
you need to handle radios, hi-fis, stereos, and
tape recorders.

You will also receive three precision gquality in-
strument kits which you assemble and keep.
These are highly sensitive professional instru-
ments which you'll use constantly.

EXCLUSIVE ELECTRO-LAB®
IS YOURS TO KEEP, USE

This unique at-home laboratory comes to you
in 16 shipments and includes a remarkably
instructive design console. You can rapidly
“breadboard” a great variety of circuits without
soldering. The Oscilloscope offers 3-way jacks
to handle test leads, wires, plugs. Images on
screen are bright, sharp. Your Transistorized
Meter is fully portable, features a sensitive,
4-inch, jewel-bearing d’Arsonval meter move-
ment. It registers the slightest power surge or
lag on a large, easily read dial.

CONSIDER THESE ADVANTAGES:

Bell & Howell Schools’ Electro-Lab-at-Home
Plan gives you the most thorough background
possible in solid-state Color TV. Everything

Note: TV picture is simulated.
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comes to you by mail and you go at your own
speed. You’ll be prepared not only for a service
business of your own but for many positions in
the Electronics and Television industries. All
without missing a paycheck!

When you have completed your program our
Lifetime National Employment Service will
help you locate in an area that interests you.
This service is available at any time—now or
in the future.

Approved for G.l. Benefits

Our programs are approved for Veterans’ Bene-
fits. If you're a Vet, check the space in the card
at left for full details.

Student Loans now available

If you are a non-veteran and need financial
assistance, you may qualify for a student loan.
This may enable you to learn now ... and to
repay later.

Special Help Sessions. These are scheduled
regularly (Saturdays) at seven Bell & Howell
Schools and in many other cities. Here you can
get expert guidance by top instructors to help
you over the rough spots.

Bell & Howell Schools offers you even more.
Once you have finished your program at home,
you may decide you want more advanced prep-
aration. In this case, you may transfer to any
one of our seven schools which are located all
across the country.

Mail the postage-free card today for all the
facts. There is no cost or obligation of any kind.

M Bew e HoweL
SCHoOoLS

4141 Belmont, Chicago, llinois 60641

| FREE! MAIL CARD TODAY FOR ALL THE FACTS
No Postage Needed
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With all that's
going on in
Southeast Asia,
the radio voices
of these tiny
islands can
provide exciting
news in addition
to fascinating DX.

By ALEX BOWER

ORAL is generally regarded as the skele-
tal remains of certain forms of sea life.
Put two pieces of coral together and you’ve
got a reef, more than that and you have an
island. As shown in our map, the oceanic
areas of East Asia are littered with thou-
sands of these tiny coral islands. Some of
the islands have legally joined hands to be-
come island nations, such as the Philippines
or Malaysia. Like many other countries of
the world, these diminutive nations wish to
make themselves heard and have established
SW outlets that make dandy DX targets.
With all this Japanese radio equipment
around, it is only fitting that the easiest of the
Asian island nations to log should be Japan.
R. Japan is the international service of the

56

government-owned Nippon Hoso Kyokai
(NHK). The Japanese maintain a sizable
staff for their international voice and al-
though you may not hear anything too star-
tling, this easy DX catch is a reliable source
of news with an Asian point of view.

R. Japan beams English transmissions to
North America each afternoon beginning at
1745 EST on 15445 and 17825 kc. Its Gen-
eral Overseas Service can be heard quite
often on 15105 kc prior to 1200 EST.

If R. Japan proves too simple for your
level of DXpertise, take a crack at JJY, the
Japanese time and standard frequency sta-
tion that is operated by the Radio Research
Laboratory in Tokyo. This station can be
heard under -our own WWV on 10000 and

Electromics Illustrated
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1500 kc between 0400 | v et "L‘_]
and 0800 EST—a good E'S DX GUIDE TO THE ASIAN ISLANDS
time to try all Asian Station | Location | Freq. ko) Remarks
DX. e TR ) [ — — e
Another station that V. of Free China Taipeh, Taiwan | 17890, 17780 | 2100-2250. EST
may offer a challenge e
for a limited time is the R. Singapore Singapore 9635 & 6000
Voice of America re- Voice of America | Okinawa 7285 7165 | Reports ':‘gt:'('n,
lay on Okinawa. This | D.C. 20547
tiny island is one of the | V.col the l.:‘nited Nationsl Ol;i:uv:"a, Ryukuyu | 9915 & 14460 Re&t;;t: to APO
Ryukyu Islands about | 2mman [ e
40 mi. south of Japan. | voice of America | Philippines | 15185 Evenings
1 11965 & 15265 See VOA Okinawa
These islands are sched- Voice of the Philippines | Manila, Philippines | 9580 & 11950 | After 0230
uled to be returned to Far East Broadcasting Co.! Manila, Philippines | 15440 i
i South East Asia R. Voice | Manila, Philippines | 15420
Gt N e Manila, Philippines | 11830 & 15170 |
sometime in 1972 and l R. Malaysia Kota Kinabalu, | 4970
even if this does not dis- g % M;ikwsi:‘a W ST
. . Malaysia | Kuching, laysia 5
rupt the operation ‘_’f I R. Japan, (N.H.K.) | Tokyo, Japan | 15445 & 17825 | 1745 Sign-on
the VOA there, it will 15105 Before noon
raise qucstions as to the ny Tokyo, Japan 10000 & 15000 Remrtg‘ Radio
separate country status ‘ Laboratory
that DXers have as- AFRTS Far East Network | Tokyo, Japan |I 11750 Re&t;zt; to APO
signed to the tiny atoll. | R. Republik Indonesia | Djakarta, Indonesia | 9770
Better iog this one now | V. of Indonesia (R.R.l.) | Djakarta, Indonesia | 11770 0730
to be sure Voice of America Colombo, Ceylon 11835 See VOA Okinawa
LRI . N R. Ceylon Colombo, Ceylon | 11800
Other American in- R. Brunei Brunei | 4865
volvement on these | - |

islands in the way of

broadcasting is primari-

ly military in scope. The Voice of the United
Nations Command is one to watch, for our
information indicates that the UN has little
to do with the operation of the station which
is in the hands of a U.S. Army Psychological
Warfare group.

VUNC, which dates back to the Korean
War, employs rather old fashioned tech-
niques such as nonportable transmitters to
beam to outlets in South Korea. The Ryukyu
transmitters use standard AM on 9915 and
14460 kc and should prove a good target if
you have heard JJY in Japan.

The Voice of America’s two most powerful
Asian relays are found somewhat south of
the Ryukyus at Poro and Tinang in the Phil-
ippine Islands. Both stations simply an-
nounce their identity as Voice of America
from the Philippines—which is almost as
readily logged in North America as R. Japan.
Try 15185 ke around 2000 EST, or 11965
and 15210 during the morning hours.

There are many alternate Philippine SWBC
targets. The Voice of the Philippines uses
the original VOA relay base near Manila.
This antique facility was given to the Philip-
pine government in 1969. Because of its tropi-
cal location and relatively stable administra-

July, 1971

tion, the Philippines are a favorite spot foi
international relays and no fewer than three
missionary broadcasters have taken advan-
tage of this opportunity. The Far East Broad-
casting Co., South East Asia Radio Voice and
R. Veritas (affiiliated with Vatican Radio)
all maintain relays in the Philippines. Ap-
propriate frequencies and times for these
stations can be found in the chart on this
page.

Moving down our DX map, we find to the
south of the Philippines the island nations
of Indonesia and Eastern Malaysia. The
term Eastern Malaysia is used almost exclu-
sively by DXers to refer to the Malaysian
portion of Borneo. All of R. Malaysia’s inter-
national facilities are presently on the main-
land, although there is talk of an expansion
to the underdeveloped portians of the coun-
try. For the time being your best bet is a
regional outlet at Kota Kinabalu (Sabah
state) on 4970 kc around sunrise.

Indonesia, which includes the rest of Bor-
neo (except for the tiny kingdom of Brunei)
and many of the islands surrcunding Borneo,
has just one international voice—R. Repub-
lik Indoneisa or The Voice of Indoneisa as

[Continved on page 98]
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Good Reading

By Tim Cartwright

DVANCED ELECTRONIC INSTRU-

MENTS AND THEIR USE. By Sol
D. Prensky, Hayden Book Co., Inc., New
York, N.Y. 208 pages. $6.95.

Test equipment is widely employed in
radio-TV servicing and electronic manufac-
turing. But a new generation of instrumenta-
tion is arising—the sensitive and sophisti-
cated devices for industry which measure,
calibrate and test non-electronic processes.
Common meters, for example, can’t measure
the thousandths-volt output of a bio-medical
sensor, the tiny resistance change of a strain
gauge or the body temperature of an orbit-
ing astronaut. This is done through trans-
ducers, special amplifiers and graphic re-
corders.

The strength of this excellent book isn’t
in the number and variety of exotic devices
it covers. It is in the author’s analysis of
operating principles. He clearly explains
fundamental circuits comparators, bridges
and choppers, all of which are hidden within
advanced instruments. Clear pictorial draw-
ings coupled with simplified schematics make
this a good beginning reference for the in-
dustrial technician engaged in measurement
and control.

ATV SYSTEM ENGINEERING. (Third

Edition) By William A. Rheinfelder.

TAB Books, Blue Ridge Summit, Pa. 256
pages. $12.95.

CATV (Community Antenna TV) is a
glamor industry that may well eclipse broad-
cast-type TV within a generation. Cable-
casters not only bring clear pictures to TV-
starved towns and ghost-ridden cities, but are
promising a multiplicity of other communi-
cation services for the home. The field has
many career possibilities for the technician
and this book is a good guide to making the
transitions such as TV service to cablecasting.

It is a practical introduction to the plan-
ning, installation and maintenance of a cable
system. After describing the basic layout,
the author discusses the head-end, where sig-
nals are intercepted and translated, the am-
plifying and distribution networks and testing
CATV equipment. Despite the engineering
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in the book’s title, mathematics is held
down and much of the data appears in chart
and tabular form. This volume is recom-
mended to anyone interested in the technical
side of CATV.

PROGRAMMED COURSE IN BASIC
ELECTRICITY. (Second Edition) By

New York Institute of Technology. McGraw-
Hill, New York, N.Y. 362 pages. $5.95.

This text accompanies a formal Institute
course, but it can be profitably used by any-
one who wishes to go it alone. It uses a pro-
grammed learning format—each subject is
split into fragments of information called
frames. The student reads a frame, digests
a bit of information, then answers a ques-
tion about it. He discovers the correct answer
before advancing further. Thus the student
receives instant feedback, a check on his
progress and acts as his own examiner. Since
the publication appeared in 1963, it has been
tested and revised in actual use.

Programmed instruction is not the new
knowledge pill, but it helps the student over
one hurdle. Basic electricity is often a fore-
boding subject that chills the beginner. The
rapid reward in conquering each frame can
ease the pain. The reader is never cast adrift
on a sea of words and he can absorb the
material at his own pace. All the ingredi-
ents for a future grasp of electronics are
there: the nature of electricity, basic series
and parallel circuits, AC, inductance, capaci-
tance and resonance, to name a few.

HE SYNTHESIS OF TRANSISTOR
AMPLIFIERS. By Michael Kahn and
John M. Doyle. Holt, Rinehart and Winston,
New York, N.Y. 400 pages. $10.95 (cloth).
This exhaustive text is aimed at the junior-
college/technical-institute level. Although
the authors dig deeply into the theoretical
nature of the transistor amplifier, they also
present a practical approach. Each new con-
cept is offered with a real-life circuit use
as an example.

No attempt is made to cover every ampli-
fier type since the days of Lee De Forest.
The authors believe the rise of the integrated
circuit will render this kind of information
meaningless. They concentrate on bias, gain,
distortion, frequency response and other
fundamentals they feel will remain un-
changed. The treatment assumes the reader
has a background in AC, DC and math. ..'_
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Turn On with a
Hi-Power Golor Organ

By RONALD M. BENREY

Fig. 1—Control end of color organ which is built
in 10 x 6 x 3'%%-in. Minibox. Wires from speaker

go to 1 strip, L plug in other end.

July, 1971

HE party’s to start at 9. You've in-

vited people who don’t all know each
other and, while awaiting their arrival, you
worry about how well they’ll all mix and
how long it will take for the action to start.
Music and drinks are good starters, but
when you add a dash of colored lights that
flash in time with the music—you've a guar-
anteed fast-acting turn-on.

A color organ controls the lights. You
connect it to one of your speakers, plug
three colored flood lights in its outlets, adjust
the sensitivity control and everyone will be
off and running. The organ will control the
brightness of three 500-watt lamps, flashing
them in time to the low-, medium- and high-
frequency components of any kind of
music—from Bach to the Beatles.

Many audiophiles are curious about but
skeptical of color organs and their entertain-
ment or social value. We were, too, until we
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Fig, 2-—Organ is bulll in main section of Minibox. Note that heat sink on which
Q5. Q6. Q7 are mounted should be insulated from cabinet with nylon washers
or fiber spacers to prevent cabinet from accidentally becoming electrically hot.
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Hi-Power Golor Organ

tried: one. Our reaction: At a bash we gave
recently, the effect produced by this color
organ was synergistic (total effect was greater
than the sum of two independent effects). We
feel a color organ does for sound what sound
did for silent movies.

The circuit of this organ is unusual in sev-
eral respects. It has just four transistors and
three triacs as active elements, the cost is
under $38, it can handle a total of 500 watts
of lights per channel. Our Circuit has built-in
flicker that keeps the lamp brightness chang-
ing randomiy even if the music does not
gyrate wildly. However, the flicker stops
whenever the music does become exciting—
such as during the 1812 Overture.

How it Works. Take a look at the sche-
matic in Fig. 5. Part of the circuit is similar
to a triac lamp-dimming circuit. Triacs Q5,
Q6 and Q7 function as electronic switches
that control the brightness of the lamps be-
cause they are switched on at different times
during a cycle of AC.

Switch-on time is controlled by the time
constant of the R/C circuit made up of ca-
pacitor C9, resistor R10 and transistor Q2.
Here, Q2, works as a variable resistor whose
instantaneous resistance depends on the am-
plitude of the audio signal applied to its base.

If a large-amplitude signal is applied, the
resistance of Q2 is low and C9 charges
quickly. When the voltage across C9 reaches
about 30 V, trigger diode D1 conducts, dis-
charges C9 and supplies a switch-on pulse
to triac Q5. Triac Q5 comes on for the re-
mainder of the cycle and C9 begins to charge
again. Because the resistance of Q2 is low,

Fig. 4—Overall view of
completed color organ. Per-
forated circuit board s
mounted with spacers so
its back is away from cabl-
net to prevent push-in ter-
minagls from shorting
against cabinet. Use heavy
wire to connect triacs to
outlets on the back panel.

July, 1971

Fig. 3—Closeup photo shows how triac is mounted
on heat sink with insulating mica washer. Note
nylon washer under the heat sink’s mounting nut.

C9 charges and discharges fast supplying a
steady barrage of turn-on pulses to Q5 which
keeps the lamp brightly lit.

If a low-amplitude signal is applied to Q2.
its resistance is relatively high. Capacitor
C9 charges slower, thus turn-on pulses are
supplied less frequently, and the lamp re-
mains dimly lit. The random timing of the
turn-on pulses, in relation to the phase of
the AC-line-current introduces the flicker.

Transformer Tl is an input transformer
that isolates the output of your amplifier
from the AC circuitry of the organ. You
connect the input (primary) winding of Tl
to the speaker terminals of an amplifier.

Transistor QI is a voltage amplifier that
boosts the incoming signal to a level suffi-
cient to drive the organ’s channels. Sensi-
tivity control R2 affects the response of the
three channels.

The inputs of Q2, Q3 and Q4 are fed by
frequency-selective filters. The band-pass
filter comprising C3, C6, R4 and R7 allows
only low frequenices (20 to about 400 cps)



www.americanradiohistory.com

Hi-Power Color Organ

to activate Q2 and the Q5 channel.

The band-pass filter comprising C4, C7,
RS and RS allows only mid-range frequencies
{300 to about 2,500 cps) to activate Q3 and
the Q6 channel.

The high-pass filter comprising C5, C8, R6
and R9 allows only high frequencies (over
about 1,200 cps) to activate Q4 and the Q7
channel.

Since these filters are simple, low-cost R/C
types, they do not have sharp cutoffs, and
there tends to be some overlapping between
adjacent bands, especially when the level of
the input signal is high.

Construction. The circuit fits, with room
to spare, in a 10 x 6 x 3%-in Minibox.
All of the small electronic components, with
the exception of the triacs, mount on a
5% x 4-in. piece of perforated board. The
triacs are mounted on a 3 x 4% -in, aluminum
heat sink.

Wire the circuit board first, following the
layout im Fig. 2. This is important, since
the voltage on the board is 150 VDC—high,
indeed, for a transistor circuit. Use push-in
terminals for tie points. Doublecheck the
polarity of the electrolytic capacitors and
silicon rectifier D4 before you solder to them.
Note that the trigger diodes are not polarized.

Fig. 6—Photo shows layout of parts on perforated
circuit board. Much wiring on author’s board is
on back, although we show it on top in Fig. 2.
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Fig. 5—Input signal is isolated by Tl, amplified
by Q1. then fed by R2 to R/C filters whose out-
puis are coupled to the three triac control circults.

Fig. 7—Photo shows mounting of triacs’ heat sink.
Connections {0 anodes are made under heat sink.
Note heavy wire connecting the triacs to outlets,

Electronics _IIIustrated
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Capacitors:

C1—10 uf, 10-V electrotytic

C2—40 uf, 150-V electrolytic

C3—1 uf, 200-V mylar (not electrolytic)

C4,C5—.01 uf, 200 V paper or mylar

C6—.1 uf, 100-V mylar

C7—.01 uf, 100-V mylar

C8-—.0039 uf, 500-V or higher ceramic disc

C9,C10,C11—.1 xf, 200 V paper or mylar

D1,02,03—HEP-311 bilaterial trigger diode
(Motorota)

D4—HEP-156 silicon rectifier (Motorola)

Q1,Q2,Q3,Q4—HEP-712 medium-power NPN
silicon transistor

Q5,Q6,Q7—Triac; minimum ratings: 200 V, 8 A
(RCA 2N5569 or HEP-340)

Resistors: 14 watt, 10% unless otherwise
indicated

R1-—220,000 ohms

R2—5,000 ohm pot (2 watts or higher)

PARTS LIST

R3—1,000 ohms
R5—4,700 ahms
R7—47,0600 ohms
R9—5,600 ohms
R10,R11,R12—4,700 ohms, 1 watt

S1—SPST toggle or slide switch

$01,5S02,503—Chassis-mount AC receptacle
(Calectro £3-100)

T1—Transistor driver transformer; primary:

100 ohms, secondary: 100 ohms center tapped
(Calectro D1-733)

TS1—Two-terminal barrier-type terminal strip
(Calectro F2-234)

Misc.—10 x 6 x 31%4-in. Minibox, perforated board,
push-in terminals, l-in. fiber spacer threaded
for 6-32 screw (H. H. Smith 2134, *Allied Radio
Shack 920-2134, 12¢ ea.), TO-5 heat sink
for Q1 (Motorola HEP-502), 3 x 4%-in. heat sink
(*Allied Radio Shack 957-2950, $1.55 plus
postage) * Industrial Catatog

R4—22,000 ohms
R6—330,000 ohms
R8--33,000 ohms

They can be mounted in either direction.
Put a TO-S heat sink on Q1 after you solder
its leads in place.

To mount the triacs, drill three 3s-in.-
dia. holes, evenly spaced on the heat sink’s
center surface. Carefully file and sand away
all burrs. If these aren’t removed they may
perforate the thin mica washers that must
be used to insulate the triacs from the heat
sink.

Next, mount the triacs with the hardware
supplied with them. The mica washers go
between the triac body and the top surface
of the heat sink, and between the underside
of the heat sink and the mounting terminal
and nut. The small plastic sleeve goes in-
side the mounting hole to insulate the triac’s
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threaded stud from the heat sink. Place a
small quantity of silicone grease on each
washer, and spread it before you install the
washer. This insures good heat conduction
from the triac to heat sink.

Check that the case of each triac is in-
sulated from the heat sink with an ohm-
meter. And be sure to use insulated spacers.
to' mount the heat sink in the Minibox. This
precaution will keep the Minibox from be-
coming electrically hot. Use No. 14 wire for
all connections between the triacs and AC
sockets SO1, S02 and S03. Be sure that the
line cord is rated for 15-A service. Other
wiring can be insulated hookup.

Switch S1 controls only the AC input to

[Continued on page 100)
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The Fuzz flies to UHF

The cops are finding new action on the UHF band and so can youl

By TOM KNEITEL

FEW YEARS ago 1 ventured into New

York City and while I was there I wit-
nessed a horrendous automobile accident.
When the boys in blue arrived it was obvious
that more help would be needed to clear the
mess and get things back to normal. Instead
of reaching into the car to grab the mike,
the cop asked his partner for a dime and went
down to a corner phone booth to call in his
report. When I asked him about this later,
he replied, “To get through on that radio
you have to make a reservation.”

This rather weird story serves to drama-
tize the tremendous strain that the VHF fre-
quencies, especially those used by police,
have been operating under.

This problem of too many olives squeezing
into the bottie caused the FCC to open up
for full use an obscure part of the UHF
band (450 to 470 mc, just below TV chan-
nel 14) to the channel-hungry public-service
folks. Immediately following this announce-
ment, license applications began pouring into
the FCC. Large cities, realizing the possi-
bilities of getting in on the ground floor of
this new channel giveaway, applied en masse
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for just about every available police channel
and many of the fire channels as well. The
idea was to strike fast and reserve every chan-
nel in sight, often without stopping to give
full consideration as to the availability of
UHF communications gear, or where the
money was going to come from to pay for it.
Responding to the pile of applications, the
FCC’s computer merrily cranked out UHF
licenses in ragtime tempo. In came the re-
quests, out popped licenses—Philadelphia,
Charlotte, Chicago, Boston, Washington, Dal-
las, Miami, Baltimore, Portland, Knoxville
and all of the rest.

Chicago was on the ball. Their antiquated
four-channel VHF system was long past be-
ing adequate. Their new UHF license au-
thorized some 27 channels and they were
in such a hurry to get it going that their
first move was to establish UHF base sta-
tions that were equipped to work {via cross-
band) VHF mobiles. Eventually the mobile
units made the switch over to UHF, too.

Still, many other cities sat on their chan-
nels while they went around to their budget
experts to get funds for equipment. Some
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Fig. 1—Some of the new rigs that
have appeared recently for bugging
the fuzz are shown at right. In clock-
wise fashion, they are: The Allied
Radio Shack Realistic Patrolman
PRO-3, which covers action on UHF
as well as on the high and low VHF
bands, $198.50. The Bearcat by Elec-
tra has the automatic scanning func-
tion popular in many multi-channel
receivers. The Unimetrics Reporter
bhas manoual tuning for UHF fre-
quency selection and sells for $139.95.

channels were assigned to certain cities but
have remained silent for years.

Besides the welcome relief of having more
channel space, UHF users quickly learned
that the new band offered some happy sur-
prises. The band is quite free of noise from
all sources—natural and man-made and this
single factor alone made the channels par-
ticularly popular in cities where there is a
normal high noise level. The very short wave-
lengths at these frequencies make gain an-
tennas very practical and they are in exten-
sive use in both base station and mobile
installations. Omni-directional antennas for
base station offering 6 to 10db gain are in
wide use, as are 3 to 5db gain mobile anten-
nas.

Because of their very short wavelength,
UHF signals have greater penetration than
either the high- or low-band carriers. Signals
can be received inside buildings, under ele-
vated railway structures and through other
man-made obstacles to radio transmission.

The one apparent bugaboo noted by many
early users of UHF was the fact that, under
a given set of circumstances, the range of
a UHF system proved to be about half that
of high- or low-band VHF systems. Boosting
the height of the base station antenna and/or
adding a higher gain antenna seems to have
solved this problem with a minimum of
grief. Mountaintops and skyscrapers rapidly
became sought after as sites for UHF trans-
mitter/ antenna sites (Los Angeles’ Mt. Wil-
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son sprouts countless UHF antennas, most
users reporting reception at ranges of 100
miles).

Unlike standard operation on lower fre-
quencies, where bases and mobiles share a
single channel, UHF systems generally func-
tion with the mobile units operating exactly
5 mc higher in frequency than the associated
base station (for instance, if the base station
operates on 460.025 mc, the mobile units
invariably operate on 465.025 mc). One rea-
son for this is that the base station is auto-
matically switched on whenever a transmis-
sion is received on the mobile channel and
the mobile transmission is rebroadcast
through the base -station so that all other
mobile units within the base station’s range
can monitor both sides of any communica-
tions. This is one big plus for the eaves-
dropper, for with VHF radio most listeners
had to be content with hearing only the base
side of the communications.

Upon becoming convinced that UHF was
here to stay, equipment manufacturers pro-
duced a line of moderately-priced, superior
quality monitoring gear for the hobbyist. A
number of low-cost monitoring antennas
(even gain antennas) are also available now.
It is now possible to establish a top notch
UHF monitoring station with the same ease
(and cost) of a similar station for any other
band (See Fig. 1).

The scanning type receivers, which have
become so popular on the high, low, and
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Fig. 2—High gain antennas for UHF come
n small packages. This MON-20 by Antenna
Specialists offers the user 4db of gain.$39.95.

EI's GUIDE TO

THE FUZZ ON UNF

Frequeéncy (mc) in Use

468075 460.125 460.175
460.225 460.25 460.35
460.40 460.40 460.45
460.50

468.125 460.15 460.175
460.225 460.25 460.275
460.30 460.325 460.35
460.375 460.40 460.425

460.45 460.475 460.50

Tleveland, Ohio | KU1 Wh.15 W25

It H
| Philadelphia, Fa.

1

460.275 460.35 460.40
1460.45 360.475 460.50

Dallas, Vex. | RSB %0.075 W15

Deltroit, Mich

Tos Angeles, Calit.
Milwaukee, Wisc.

460.175 460.225 460.275
460.325 460.375 460.40

1468.425 460.475 460.56

453.55 453.75 453.50
l)].!g M.u

New Yok, N.Y.

HBIN

LIV BIW BIB
453.30 453.35 453.40
453.55 453.65 453.75
451.80 453.95 460.15
460.35 460.40 460.45

453.70 453.05

460,075 460.10 460.125
460,15 460.175 460.20
465,225

450.35 460.45 460.50

BIW

460.20 460.25 460.275
460.325 460.35 460.48
160.425 468.45 460.475
460.50

TIBTEIRCINEIS
TCIRCIRBIB BTN

TAG IS AT |

|

The Fuzz Hies to UHF

aeronautical bands, are now available for UHF
from Electra, Regency (Regency Electronics,
Inc,, 7900 Pendleton Pike, Indianapolis, Ind.
46226) and Unimetrics. These sets have the
ability to scan across any number of crystal- con-
trolled channels and sample each channel for a
signal. When an active channel is detected the re-
ceiver locks onto the channel and stays there until
the transmission is completed. It then resumes its
high-speed scanning. Switches on the gear permit
you to bypass any channels which are not desired,
or you can manually tune the sct across the
channels. Sonar (Sonar Radio Corp., 73 Wortman
Ave., Bkly., N.Y. 11207), which produces scan-
ner receivers for lower frequency bands, will
probably join the UHF scanning madrket in the
near future.

Unimetrics (Unimetrics, Inc., 23 W. Mall,
Plainview, N.Y. 11803 ) offers a 6-channel crystal
controlled UHF receiver called The Reporter.
This set does not scan, but permits manual selec-
tion of the channels. For those interested in ex-
ploring a wide variety of unknown channels, fully
tunable receivers are available from Midland and
Allied Radio Shack. These sets combine UHF-
ability with facilities for also tuning the high and
low VHF communications bands.

You can even get started in UHF ‘monitoring
on a flea-powered budget (less than $20) by
means of a converter. Electra (Electra Corp.,
Cumberland, Ind. 46229) has a unit called the
Little Tiger which will convert any modern AM
radio having a ferrite antenna (even a small tran-
sistor set) into a single-channel UHF receiver. As
mentioned above, the base stations rebroadcast
the mobile transmissions, so that a single-channel
receiver is sufficient to hear both sides of a UHF
conversation.

A standard (unity gain) ground plane antenna
is fine for local reception and these are available
for about $9. If you really want to pull ’em in
from out in the sticks you can get a monitoring
antenna offering 4db gain for less than $40 (Fig.
2. Antenna Specialists Co., 12435 Euclid Ave.,
Cleveland, Ohio 44106). The small sizes of these
antennas, as compared to their larger lower fre-
quency brothers, makes mounting a snap and
relieves you of fears about high winds or ice
damaging the installations.

Once you have a rig and an antenna, you can
count yourself among those in the new bugging
the fuzz business. In the table you will find a rep-
resentative listing of several cities, followed by

[Continued on page 102}
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Heathkit €R-370 and GR-169

Two Solid-State Golor TVs

OLOR TV advances occur so swiftly that
to keep up you have to run to stand
still. In addition to improvements in picture
tubes and circuitry, the big news is the shift
toward solid state and easier serviceability.
Examples of right-on state-of-the-art color-
TV receivers are Heathkit’s $539.95 Model
GR-370 and the $349.95 Model GR-169
kits. To make apparent the changes that have
taken place, go back to the Jan. '70 EL In
that issue we reported on the Heathkit GR-
681 color-TV receiver. It was a tube set that
had three printed-circuit boards attached to
a vertical chassis that could be swung out
for servicing.

In the fall of 1970 and the winter of 1971,
Heath announced a new line of color-TV
kits—and the differences and advances were
notable. Except for the picture tube and
high-voltage rectifier, the 370 and the 169
are solid state.

And instead of the not-so-easily removable
circuit boards on the 681, the 370 has ten
plug-in circuit boards (sound, luminance,
video output, chroma, 3.58-mc oscillator,
AGUC/sync, vertical oscillator, hcrizontal
oscillator, horizontal output and pincush-
ion). The 169 has eight boards; there are
no pinchushion or horizontal-output boards.

This design greatly simplifies construction
and servicing and is the most important fea-
ture of the 370 and 169. Should a board be
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defective, you simply pull it off the chassis
and send it to Heath for repair. (Heath
boasts a mail-in repair service with 48-hour
turnaround.) During the initial 90-day
period of ownership, the board will be re-
placed or repaired free of charge. From 90
days to two years after purchase, any board
will be serviced or repaired for $5. (The pic-
ture tube is warranteed for two years.)
Solid-state’s advantage? One is cooler

Fig. 1—Nine of 370’s plug-in boards and conver-
gence board (upper left). The 169 has eight plug-
in boards; four of them are identical to the 370s.
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Fig. 2—370’s tront-panel as-
sembly includes VHF and UHF
tuners and operating controls.
Note drive motor on VHF tuner.

Two Solid-State Color TVs

operation. Another is low power consump-
tion—something important in today’s power-
scarce markets. A large-screen tube color set
draws 300 to 400 watts. A comparable tran-
sistor model draws about 200 watts. Relia-
bility compared to a tube set? Time will tell.

The 370 has a 23-in. (diagomal), 295-
sq.-in. rare-earth-phosphor picture tube. It
also is available as the GR-370MX with a
matrix tube for $10 more. Its kid brother,
the GR-270, has a 20-in. (diagonal), 227-
sq.-in. tube.

The latest version, which is electrically the
same as the 370, is the GR-371MX. It boasts
a 25-in. (diagonal), 315-sq.-in. ultra-rec-
tangular matrix picture tube. It's $40 more

Fig. 3—370’s high-voliage as-
sembly comes completely built.
Tenth plug-in board. horizon-
tal output, is at top. right

Fig. 4—Troubleshooter sup-
plied with 370 and 169 is 20.-
000-ohms-per-volt volt-ohmme-
ter. It is used for check-out,

than the 370.

The 370 shown in the photo at the top left
of the first page of this report is in the $79.95
Contemporary walnut cabinet and has a
$64.95 wireless remote control. This makes
total cost $684.85.

The 169 portable shown at the top right
has almost the same circuitry as the 370. The
picture tube is a 14-in. (diagonal) 102-sq.-in.
size. The price stated includes cabinet, but
not wireless remote control, which is not
available for it.

Let’s take a look at some of the features
of the sets. Instant-on . . . well, almost. The
picture-tube filaments are kept warm. When
the set is turned on the sound comes on in-
stantly and the picture comes on a few sec-
onds later.

Fig. 5—Rear of 370. Front-panel assembly is in
upper left, dynamicconvergence board is under It.
Wireless remote control receiver is at the bottom.
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Fig. 6—View of rear of 169. Layout is similar
to 370s, Dynamicconvergence board is mounted
on the lower right comer of swing-out chassis.
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Fig. 7—The 370 ex.
posed. Photo at far right
shows operating con-
trols at top. Beneath
them is drop-down pam.
el on which there are
additional controls and
dynamlc-convergence
board. Photc at near
right shows how main
chassis can be swung
out for easier servicing.

The 370 has power tuning. Push a button
and the VHF channel will be advanced by
a motor until the button is released. Both
sets have a three-stage pre-assembled IF
strip, and can be wired for low or high AC
line voltage. The 370 has four ICs, the 169
has three. All transistors are socket mounted.
Degaussing is automatic on the 370, while on
the 169 you push a button to degauss. There’s
a built-in dot generator, 300- and 75-ohm
antenna inputs, 4- and 8-ohm and hi-fi out-
puts (1 watt, 8 ohm on the 169), swing-out
chassis and preassembled wiring harnesses.
The 370 has automatic fine tuning (AFT).

The 370 has gun-shorting switches; the 169
has clip leads which you connect to resistors
to short each gun. Both kits are supplied
with a 20,000-ohms-per-volt volt-ohmmeter
for troubleshooting (Fig. 4). The 370 has a
silicon controlled rectifier (SCR) horizontal-
sweep system, the 169 uses ordinary hori-
zontal-output circuitry. The dynamic con-
vergence board comes out of the front of the
370 and is on the back of the 169.

There are other important features, too.
The color oscillator uses an IC—unique with

Heath. The IC and a varactor control the
oscillator’s frequency, thus simplifying that
part of the color system. The APC (auto-
matic phase control) detector supplies a
correction voltage any time the color oscil-
lator doesn’t lock right in with the color-sync
burst from the TV station.

The VHF and UHF tuners are transistor.
Along with the low-noise three-stage tran-
sistor IF strip, this keeps internally-gener-
ated noise (snow) way down.

In the 370’s video section there’s a peak-
ing control. What it does is vary the high-
frequency compensation in the video-signal’s
path. This sharpens up the leading edges of
video pulses, which makes the picture look
sharper.

Another important feature is ABL (auto-
matic brightness limiting). It protects the
picture tube from too much beam current.
To some degree it protects the high-voltage
system from overload (although that’s no
problem with a tube high-voitage rectifier).
This brightness limiting works almost in-
stantly—in a few microseconds. You don't

[Continued on page 95)

Fig. 8—The 169's operating and service controls are on front of set at botiom behind a drop-down panel
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Your
ycheck

It tells you more than how much you make. it tells
you how far you've come. And if your paycheck
looks very much the same as it did last year, or the
year before, it simply means that you look very
much the same as you did last year and the year
before.

But times change, and you should be changing
with them. OId dull jobs are disappearing, New ex-
citing ones are being created. There are challen-
ging new fields that need electronics technicians
..new careers such as computers, automation,
television, space electronics where the work is
interesting and the earnings are greater.

RCA Institutes has one of the nation’s largest and
most respected home study schools devoted to
electronics. They can get you started even if you've
had no previous training or experience. RCA Insti-
tutes has developed a faster, easier way for you to
gain the skills and the knowledge you need for a
fascinating, rewarding electronics career. And you
don't have to quit work and go back to school.
With RCA Institutes Home Study Pian you can do

ot

t you

both. You set your own pace depending on your
schedule.

Check over these RCA benefits:

¢ You get Hands-On Training—over 300 experi-
ments and as many as 25 kits with some pro-
grams.

¢ You get RCA's unique “Autotext” method of
learning — individual programmed instruction,
the easy, faster, simplified way to learn!

*You get the widest choice of electronics
courses and programs—everything from Elec-
tronics Fundamentals right up to Solid State
Technology and Communications Electronics.

* You get a setection of low-cost tuition plans!

Sounds great, and it is! For complete information,
without obligation, send in the attached postage
paid card...or return the coupon below. That will
say a lot about you.

Veterans: Train under new Gl Bill. Accredited Mem-
ber National Home Study Council. Licensed by N.Y.
State—courses of study and instructional facilities
approved by the State Education Department.

‘'nem..... |

“ﬂ" Institutes

l Home Study Dept. 234-007-1
320 West 31st Street, New York, N. Y. 10001

Ptease rush me FREE illustrated cataiog.
{ understand that | am under no obligation.

l Name Age l
I (piease priat) I
Address If reply card
I City State 2ip is detached—
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Veterans: Check here [ send this
L—————————___] coupon today
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An:r_tﬂ"’[;ir [l_‘r-_’ boats

By RONALD LUMACHIL, wB2CQM

AFETY-oriented boat owners always put the ship-to-

shore radiotelephone at the top of their list of essen-

tial nautical equipment. Since FCC regulations are quite

explicit about the performance requirements of such

transceivers, boat owners must purchase commercially-
built, FCC-approved equipment.

To fully realize the potential of a radiotelephone, an
antenna of proper design must be installed. FCC regula-
tions do not prescribe any particular type; consequently.
boat owners may construct one. And ours is equal or bet-
ter in performance than commercial antennas selling up-
wards of about $60.

For those interested in a 24-ft. marine-band antenna
boasting low cost, extreme durability, and maximum
propagation characteristics consider this easily-constructed
skyhook. The antenna may be used with any marine radio-
telephone requiring a low-impedance (5-15 ohms) load.
It may also be used to up-grade undersize marine antennas
which, because of their lack of height, may restrict range.

The Design

Generally the small-boat marine antenna is a center-
loaded vertical affair that has an omnidirectional transmit-
ting and receiving pattern. To electrically lengthen the
antenna a coil, positioned over an insulating support is
connected in series between the lower and upper radiating
sections. This combination of components resonates the
antenna in the 2-5 mc marine band.

Coil Assembly

To start, purchase a 42-in. length of 1% -in. wood dowel.
A 30-in. section serves as the series insulator and coil sup-
port. Coat the wood with either shellac, varnish or paint
to weatherproof it.

At four equally-spaced points (Fig. 8) around the dowel
dado or hand chisel 3 x Ya-in. channels down the dowel
length. These guide the plastic coil supports as the coil is
slid on the dowel.

Drill the inside (Fig. 5) of a ¥ x 2-in. long brass nipple
(Y4 NPT) with a 21/64-in. bit, then thread the inside with
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a ¥%-24 tap. Drill a 25/64-in. hole in the top
of the coil-support dowe! (Fig. 7) and force
the nipple in the hole.

The coil length will be 21 to 24 in.; the
final determination of length depends on the
particular installation and radiotelephone’s
characteristics. For ease of construction, pur-
chase commercially wound 1Y -in. dia. eight-
turns-per-in. coils. However, you may hand-
wind the coil with No. 16 enameled wire.
Commercial coils are wound only to a length
of 10 in., therefore, purchase three and cut
the third coil to length of 4 in. Solder the
coils to each other (Fig. 4) for a total length
of 24 in. Before sliding the coils in place
apply a liberal amount of epoxy cement in
the four channels on the dowel. Allow the
coil to dry in position on the dowel. There
should be space between the windings and
the dowel.

Lower Vertical Support

The lower vertical support (the mast in
Fig. 1) is made from a 12-ft. length of 1%2-
in.-dia. aluminum tubing; a heavy wall thick-
ness is required. The inside dia. of the tubing
will accept the wood coil support with a force
fit. Drill a small hole for 2 self-tapping screw
near the upper portion of the support, then
connect one end of the coil to the mast. This
connection is only temporary since final tun-
ing will subsequently be made at this point.
Force fit 6 in. of the remaining dowel into
the base end of the mast. Drill a ¥4-in. hole
in the lower aluminum all-angle base support
(Fig. 3) for a 1% in. brass nut and bolt. The
radiotelephone’s antgnna wire will be at-
tached here.

Upper Vertical Section

The upper section is a standard 102-in.
stainless-steel CB whip threaded (3%-24) at
its base. Drill and tap the base (see Fig. 9)
for a 6-32 brass screw. Thread the whip into
the brass nipple at the top of the coil support.
Connect the (upper) free end of the coil to
the base of the whip.

Installation

Since it may be necessary to raise and
lower the antenna to clear obstacles, you can
add a lay-down feature. A small TV-antenna

Fig. 1—Antenna consists of 102-in, CB whip an-
tenna attached to 30-in. wood dowel on which is
mounted loading cofl. Dowel is forced in 12-ft. TV
mast that’s atiached to base with 12-in. dowel.
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ANTENNA
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12’ MAST
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174" BRASS NIPPLE

25/64"/0. PILOT HOLE (2°DEEP)

1" SELF TAPPING SCREW
12' HEAVY-WALL

WHIP BASE

ATTACH TO WHIP BASE
WITH 6-32 SCREW

|
/8" X 1/8"
CHANNEL (4)

ALUMINUM MAST

1-172°0 POLE 30" LONG

Fig. 2—Detail of loading<coll construction. Whip at left is screwed in threaded pipe nipple which
is forced in 30-in.-long support dowel. Ends of coil are attached to whip antenna and to 124t. TV mast

Low-Cost High-Performance
Antenna for Boats

PARTS LIST

Base, all-angle (Burstein Applebee, 3199 Mer-
cier St., Kansas City, Mo. 64111. 75¢ plus
postage. Stock No. 7A206)

Bolt and nut, 134-in. long brass

Dowel, 42-in. long, 1Y%-in. dia.

Inductor, 11;-in. dia., eight tuens per in., No.
16 wire, 10-in. long. (Air Dux No. 1208T.
Jeff-Tronics, 4252 Pearl Rd., Cleveland, Ohio
44109. $3.18 pius postage)

Nipple, 2-in. long, Y NPT

Tubing, aluminum, 12 ft. long x 11, dia.
Heavy wall (minimum 0.058 in.)

Wall bracket, stainless steel (Lafayette 18 F
01968)

Whip, CB, 102 in. (Lafayette 42 F 10225 WX
or Burstein Applebee 9A49. BA price $5
plus postage

Misc.—Aligator clip. solder lugs, self-tapping
SCrew, epoxy cement

base mount (Fig. 11) provides this flexibility.
The upper mount utilized one (of a pair) of
stainless-steel TV-antenna wall brackets
(Fig. 12). Wind several layers of black tape
around the mast at this point.

For rapid lay-down it is only necessary to
replace the two locking nuts with %-20
wing nuts so that they can be easily loosened
by hand. If the lay-down feature is not
needed, use the second wall bracket for the
lower mount. In order to minimize strain,
position the brackets as far from each other
as possible. A 2-ft. separation is adequate.

Antenna placement, although not critical,
should be given more than passing attention.
Mount the antenna as close to the radio as
possible to minimize long wiring runs. Avoid
feed-thru insulators since they tend to restrict
the flow of RF. They may also be dangerous
if touched when transmitting. Solder all con-
nections. Use solder lugs where necessary.

Fig. 3—All-angle base for TV an-

tenna permits omtenna to be be soldered

swung down for a low bridge.
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Fig. 4 —Three 10-in. coils must Fig. $—% NPT pipe nipple must
together. Arrow be drilled with _21/ 64-in. bit prior
points to connection of two colls. to threading it with a 3-24 tap.
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Fig. 6—Inside of nipple has been threaded
with %-2¢ tap. Base of CB whip, which
has %-24 thread. ic screwed in nipple.

4
=
Tl

- .\:.\{“

Fig. 10—Precise coll length is de-
termined by shorting-out tums at
tune up. Remove excess tums.

Final Tuning
Test the antenna with a full length of coil
(24 in.). Should the transmitter refuse to load,
disconnect the bottom end of the coil from
the aluminum mast. Install one end of a
length of wire to the self-tapping screw. In-
stall an alligator clip at the other end of the
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Fig. 11—Multiple exposure of all-
anqgle base shows how antenna
is lowered before a low bridge.

Fig. 7—Prepared nipple Is force-Btted
.in 21/64 x 2-in.-deep hole drilled in
top of the wood-dowel coll swpport.

Fig. 8—Photo above shows dewel in which %-
in. wide £ Y-in. deep channels have been cut
to accommodate plastic supportis on ‘the colls,

Fig. 9—Photo at left shows call connection
to CB whip antenna. Whip base is screwed
into the nipple which is in the wood dowel.

Fig. 12—Siandard wall bracket
supports mast 2-ft. above base.
Insulate mast with electrical tape.

jumper wire. Short out ome turn of the coil
at a time and check the transmitter’s output.
A 3-A RF ammeter will be helpful in this
procedure. Tune for mazimum meter indica-
tion. Remove the unused coil turns and re-
connect the free end of the shortened coil to
the connection point. s
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Now you can see if that YL looks as good as she says she does.

By WAYNE GREEN, W2NSD/1

PICTURE of Queen Elizabeth appeared

on the screen of the small TV monitor.
Moments later, after a break in communica-
tions, the streets of Tokyo appeared. These
were both live transmissions of pictures over
a distance of several thousand miles.

Under most circumstances, a description
like this could apply only to a TV network
fed via a multi-million dollar satellite. But
in both cases, rather than coming to CBS
Control in New York, these pictures were
being viewed in a small ham shack in New
Hampshire where a run-of-the mill SSB rig
and a few hundred dollars in extra equipment
were pulling in the latest vogue in hamming
—slow-scan television (SSTV).

SSTV earns its name because it has a
scanning rate that is much slower than con-
ventional TV. To use a commercial TV cam-
era for SSTV its horizontal and vertical
sweep circuits would have to be modified
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for the slower sweep frequencies. Another
way in which SSTV pictures are produced
is with a flying-spot scanner. Here you can-
not broadcast live action, but must rely on
a slide that is scanned by a dot of light pro-
duced by the fast-moving electron beam of
a CRT that is focused on a slide. The light
passing through the slide modulates a photo-
tube. This video information is combined
with vertical and horizontal sync signals
which modulate a conventional ham trans-
mitter via the mike input.

An SSTV signal is a 1,500-cps tone which
is shifted down to 1,200 cps for sync informa-
tion and modulated upward to 2,300 cps for
picture information: The 1,500-cps tone rep-
resents black and 2,300 cps is white, with
tones in between giving shades of gray. The
1,500-2,300 shift is exactly the same for
facsimile, by the way, so receiving converters
can be used for either service. A 5-ms burst
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of 1,200 cps tone gives the horizontal sync
pulse while a 30-ms pulse of 1,200 cps is used
for vertical sync. A horizontal sweep rate
of 15 cps and a vertical sweep of eight sec-
onds results in a horizontal resolution of 120
lines. None of these standards are critical,
by the way.

Since an FM-type signal is used for sending
the information, the receiving monitors can
have a good deal of limiting built in, thus
making the system relatively immune to in-
terference from voice signals in adjacent
channels. Onc of the major benefits of any
FM system is this capture effect, which lets
the dominant signal come through easily and
reduces or eliminates the effect of the others.

Although the idea of SSTV was widely
circulated in the late '50s, the first serious
ham experiments took place in 1967 when the
FCC licensed a small group of amateurs to
explore the feasibility of the idea. The ex-
periments were a success and in August, 1968
the FCC announced frequency allocations
for amateurs desiring to use SSTV.

The problem facing the pioneers of SSTV
was one of narrowing the bandwidth of the
television signal to a point where it does not
take any more room in the crowded spectrum
than a voice signal. Those of you who tune
the amateur bands know that they succeeded,
for you have been hearing amateurs pause
in their voice contacts to send short trans-
missions of raspy bird chirpings. These are
the sounds of SSTV pictures being trans-
mitted.

By cutting out a few little frills of an ordi-
nary TV signal, amateurs have been able to
compress an SSTV signal to the point where
instead of wiping out half of the short-wave
bands for one signal, the bandwidth is no
more than that required for a normal voice
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contact. This has also simplified the record-
ing of these signals and they can be put on
the average audio tape recorder instead of
one of those thousand dollar video recorders.

Just what sacrifices do we have to make
to cut the TV signal bandwidth down from
4 mc as with commercial TV to 2 kc? Well,
we lose a little bit here and there. Picture, if
you will, Laugh-in coming through to you,
one picture every eight seconds instead of
30 pictures a second. As you might imagine,
this slows down the motion a bit. In fact it
stops it entirely. We also have to settle for
a little cut in picture quality too. The 525
lines that make up the regular TV pictures
are cut back to 120 lines, making the amateur
SSTV picture look a lot more like a coarse
newspaper photo or a wirephoto (see Fig. 2).

With SSTV we are sending individual pic-
tures instead of movies. These pictures are
normally sent in black and white, but as you

Fig. 1—Only two com-
panies have really
jumped into the slow-
scan television pool so
far. They include Robot
Research, which manu-
factures the camera
and monitor shown at
left. These are known
as the model 80 and
70 respectively and
each sells for $569. The
other outfit in the SSTV
market is EKY Video
Vision which makes the
monitor above, It is
available as a kit or
in wired form at $300.
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$STV= Budget Television
for Hams

Fig. 2—Although SSTV has more rudimentary
spacs than commercial-type television, a very high
quality picture can be obtained as evidenced in
these three photos taken of an SSTV monitor.

might imagine, a few amateurs have been
trying their hand at sending color pictures.

It is exciting to be able to see pictures of
the chap you are talking with, his ham sta-
tion, his home, family, town, perhaps a map
of the general area, and other illustrative
material. Amateurs who are set up for this
are extremely enthusiastic about it and most
of them speak glowingly of the interest that
is bound to develop as more amateurs find
out what they are missing.

The equipment required for SSTV is some-
what complex, but it is certainly simpler than
the apparatus required for regular ham TV.
There are a couple thousand amateurs send-
ing these ham TV pictures to each other,
but they are restricted to the 450-mc band
because they are using commercial TV stand-
ards. Their pictures can be picked up on any
home TV receiver with a simple high-fre-
quency converter. The SSTV signals cannot.
A special monitor is needed to see SSTV pic-
tures.

The eight-second long picture requires a
special tube in the monitor, one which will
hold the image for eight seconds instead of
letting it fade out almost immediately. Mili-
tary types will remember the PPI scopes used
with radar to simulate the map of an area.
The phosphor on this type of scope tube
holds its image long enough for you to see
the entire picture, but fades out fast enough
so the next picture doesn’t superimpose over
the last one. Unfortunately the supply of
these old radar tubes selling at $5 or under
is dying out and most builders have to settle
for new and much more expensive scope
tubes.

Articles have appeared on constructing the
monitors, cameras and flying spot scanners
for SSTV. As with any other aspect of ama-
teur radio, when a need pops up for some-
thing new, entrepreneurs immediately jump
to fill the need. Two companies are already
turning out equipment for SSTV, one a small
one-man concern, the other a larger facility.
(See Fig. 1.) The larger, Robot Research
(1250 Prospect St., La Jolla, Calif. 92037)
has recently started production on a camera
and a monitor. The price is a little high by
amateur standards, running to almost $1200
for the complete system. .

The Robot Model 80 camera transmits a
120 line picture, equivalent to a one column
newspaper photo, in eight seconds. This can
be sent over the radio, telephone wires, or

[Continued on page 88]
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The Ham Shack

By Wayne Green ‘\

W2NSD/1

L

A RECENT letter from WBSHCL says, “1
want to thank you for my ham ticket.
Do you remember writing in the September
1968 issue of Electronics Illustrated that,
‘It’s not difficult to get a ham license. One
week of serious work and you should be
able to get a Novice ticket.”? That line was
the reason 1 decided to get mine.” Good
for Bob, who now has his Advanced Class li-
cense and is having a ball.

It is still just as easy as ever to get that
first license. It takes about six hours on the
average to learn the code well enough to
pass the S5-wpm exam. The theory re-
quired is on the high school level and really
shouldn’t take much more than a week
of spare time to master. From there on you
are in the running for fun.

Any radio amateur will be able to give
you the Novice license exam. This license is
free so you don’t even have to worry about
that $9 fee that goes with the higher classes
of license. Basically the Novice is a permit
to have the time of your life.

Novices are only permitted to use CW
(code) and this is limited to special parts
of the amateur 80-, 40-, 15- and 2-meter
bands. Before you start groaning about be-
ing restricted to code, give the matter a
little thought. Many old-time amateurs feel,
with good reason, that CW is the only true
amateur communication. The use of CW
requires a skill that few others possess. The
skill of using CW is like most other skills,
the better you are at it the more fun it is
to use. You will find no one who is capable
of using code at high speeds who speaks dis-
paragingly of code.

There is something almost magical to the
uninitiated about copying code. It seems
much more difficult than it actually is and
friends watch in wonder as you sit there just
listening to a bunch of beeps coming through
and then know what was said. With a few
weeks practice you can copy everything in
your head, which is even more astounding
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to the non-ham. As you get better you can
hear what is being sent and carry on a con-
versation at the same time with a visitor
stopping only to answer back when your turn
comes to transmit.

Novice CW can be fun if you have good
equipment and it can be terrible if you are
making do with rotten gear. A CW receiver
should be stable and have a narrow filter for
separating the stations. It might help if you
keep this in mind when you are ready to in-
vest in a receiver: the depreciation on a $100
receiver (perhaps worth $50 after a year)
is not much different than the drop in value
of a $300 receiver when trade-in time ar-
rives. The best bet is to look around for a
good used receiver such as an old Drake 1A
or 2B or one of the better Hammarlunds.
These old receivers hardly change in price
from year to year and can often be used for
your Novice year and then traded off for
as much as you paid in the first place.

On the transmitter end you will want to
run the full 75 watts permitted. There are
enough problems with interference without
having other chaps clobbering you with
higher power. It looks as if the FCC may
relent a bit on the crystal-control require-
ment for the Novice bands and permit the
use of some variable—frequency oscillators.
This will be a tremendous help in getting out
from under interference. Novice crystals are
not expensive and are resalable later on, so
it is worthwhile to get in a good supply.

Many amateurs staunchly proclaim that
home-brewing can be the most fun of ail.
This is undoubtedly the case, but the frustra-
tions of trying to get a first rig going have
knocked off more than one Novice. Build-
ing can be a lot of fun, but why not go the
chicken route first and buy that first receiver
and transmitter. If you are able to build a
second one that works better than the com-
mercial rig, you are ahead of the game. If
not, well, you are still on the air and en-
joying contacts.

Which bands are best to use? Let’s forget
the two-meter allocation, since CW activity
there is zilch. The 15-meter band is fine for
working DX. While some Novices are able
to contact well over 100 countries on this
band and develop some very interesting in-
ternational friendships, the average Novice
who is restricted to an hour or so after school
each day finds that his country total gets up
around 20 or 30 and then slows down dras-

[Continued on page 88)
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How to Service Stereo Amplitiers

Part ll: Preamps and Transistor Substitution

By JOSEPH RITCHIE IN OUR May 71 issue
we discussed trouble-
shooting a stereo amplifier’s power supply,
driver and output stages. In this article we
will conclude with preamps, tone-controls,
waveforms and transistor substitution.

Unlike troubles in an amplifier's power
supply and output stages, where difficulties
often are indicated by component overheat-
ing and burnout, breakdowns in preamp and
low-level stages can be as elusive as a will-o'-
the-wisp. There are two reasons why. First,
the currents involved in low-level (low
power) stages are so small that even dead
shorts produce only minor amounts of heat,
let alone smoke. Second, a small, almost un-
measurable change in a low-level current or
voltage can cause large headaches of the now-
you-see-it now-you-don’t variety.

To illustrate the problems you can run
into, we'll create some common troubles that
can occur in a typical circuit such as shown
in Fig. 1. The schematic is of a magnetic-
phono preamp (Q1, Q2) driving a low-level
amp (Q3) which in turn drives the tone con-
trols. Figure 1 doesn’t resemble all or even
most of the low-level circuits in existence.
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However it is a representative circuit.

Fact is, even if you are working on one
of the most modern amplifiers in which an
IC is used in the magnetic preamp, instead
of QI and Q2, you'll generally find that the
IC consists of QI1, Q2, RS, R6, R7, RS, R10
and C6. The circuit is the same except these
components are in the IC.

Magnetic-phono equalization is obtained
by means of feedback through C4, CS, R3
and R4. Remove these components and Q1
and Q2 become a flat amplifier. Note that
Q1’s base bias comes through R9 from Q2’s
emitter. This arrangement is the AC and
DC interlock used to provide a stabilized
gain in the event Q1’s and Q2’s gains are not
exactly what they should be. A DC voltage
shift will appear as a change in Q2’s collector-
emitter current, which turns up as an in-
crease or decrease in Q2's emitter voltage.
Since Q2’s emitter voltage is Q1's base-bias
supply, Q1 will correct for changes appear-
ing at Q2’s emitter.

For example, suppose Ql was replaced
with a transistor with higher gain. Transistor
QI’s collector current would rise and its col-
lector voltage would fall. This would reduce

Electronics Illustrated
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Q2’s base bias and collector current. This
in turn decreases Q2's base bias and collector
current to the design value. Similarly, if a
voltage or current in QI’s circuit changed
from the design value, the DC feedback to
QVl’s base would correct the error. Since the
DC interlock stabilizes the overall DC gain,
the AC gain rides along and is similarly sta-
bilized.

Though the DC feedback interlock is a
benefit in normal operation, look what you
can expect when things go wrong. If Q2
shorts, its emitter voltage will increase, caus-
ing QI’s collector current to rise sharply
(perhaps saturate), and almost the full sup-
ply voltage will be dropped across R6. If
you measure the voltage across R6 first, it
will appear as QI is shorted. On the other
hand, if Q1 shorts, thereby effectively killing
Q2’s base bias, Q2’s collector current will
drop. There will be no voltage drop across
R10, and if the meter is first connected
across R10 it will appear that Q2 is open.

So take nothing for granted in a DC-
interlocked circuit. You can measure circuit
voltages forever and not find the trouble.
The fastest service technique is to pull the
transistors and test them on a transistor
checker. That way, you’ll at least know if
the trouble is caused by the transistors or a
part.

Now look at capacitor C6, (always a small
value, 50 to 100 puf) connected from Q2’s
collector to base. (Some amplifiers have it
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Fig. 1—Simplified schematic of typical stereo-
amp {ront end. Magnetic preamp (Q1.Q2) drives
low-lewel amp (Q3) which drives tone controls.
The output of transistor Q4 is fed to driver stage.

and some don’t.) Note also that a similar
capacitor (C15) is used at Q4. In fact, every
low-level stage might have this capacitor.
Capacitor C6 is a high-frequency bypass,
or attenuator. Wideband stages, which low-
level stages usually are, amplify well up into
the RF region—up beyond the broadcast
band. Capacitor C6 (and its brothers and
sisters) is used to attenuate the RF fre-
quency response so the circuit does not os-
cillate.

If they open, and they do, the amplifier
may very well broadcast the input signal to
a nearby AM radio. And the RF might block
the following transistor and cause distortion.
If you're servicing with a scope and the trace
is blurry or fuzzy (and you are certain it is
not hum) you can put money on RF from
an open capacitor.

Loss of equalization, or improper equal-
ization of the magnetic-photo input is gener-
ally caused by a defect in the equalization
network—C4, CS, R3 and R4. Since this
same circuit is used for tape-head equaliza-
tion, (but with different part values) the
same comments apply.

Sometimes an equalized stage will run
wild, producing only heaven-knows-what for
sound. If all DC voltages look good, check
C3 and C8. Capacitor C8 removes any AC
feedback through R9 and also prevents gain-
reducing emitter degeneration in Q2. If C8
opens, just about anything can happen to
the sound; if it shorts, all DC voltages go
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How to Service Stereo Amplifiers

Fig.2—Waveform reveals positive-peak clip-
ping caused by decrease in gain of transistor.

Fig. 3—Negative-peak clipping due 1o ex-
cessive transistor gain and cellector current,

Fig. 4—A virtually undistorted sine wave
is indicative of proper amplifier performance.

Fig. 5—Symmetrical flattening of positive
and negative peaks reveals amp overload.

Fig. 6—Distortion produced by overdrive of
low-level stages puts waves on the peaks.
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haywire. Capacitor C3 and R5 form a de-
coupling network that keeps output signals,
which might have leaked into the supply
voltage, from feeding back to Q1 and Q2.
If C3 opens the stage will generally motor-
boat—oscillate at a low frequency,

Moving on through volume control R11
to Q3, we find a low-level amplifier of sim-
ple design, very similar to Q4 which follows
the tone controls. There’s not too much that
can go wrong here. If C7 and C9 become
leaky, DC will be placed across the volume
control and it will appear as a scratching
sound when the control is adjusted.

About the only other thing that can go
wrong with a simple amplifier is a shift in
transistor characteristics that cause wave-
form clipping. All stages up to the output
are designed for symmetrical amplification;
they have an undistorted capacity well be-
yond the normal level of input voltages. But
a change in a transistor’s characteristics can
cause unsymmetrical signal limiting, that is,
one signal peak goes through undistorted and
the other peak is clipped, as shown in Figs.
2 and 3.

A normal sine-wave signal to the magnetic
input, aux or tape input (if there is one)
should appear at the output at Q3 or Q4's
collector as a clean sine wave as shown in
Fig. 4. But assume that Q3’s gain has sharply
decreased. ' Though R12 will attempt to
equalize the DC voltages and current, the
gain loss may well exceed R12’s feedback
correction. Therefore Q3's current will de-
crease, the voltage at Q3’s collector will rise
toward the supply voltage, and the goxitive
peak of the collector’s signal will simply clip
at the positive supply voltage producing an
output waveform at Q3's collector as shown
in Fig. 2. If things should go the other way,
with Q3’s collector current increasing, the
voltage at QI’s collector will decrease and
the output waveform will have negative peak
clipping, as shown in Fig 3.

The waveform that is obtained from well
designed and normally operating low-level
stage is shown in Fig. 4, which is a perfect
sine-wave output with essentially no distor-
tion. When the input sighal is increased to
the point where an amplifier just starts to
overload—called the clipping level—the out-
put will show a very slight flattening of both
the positive and negative peaks as shown in
Fig. 5. When the input signal is driven well
beyond the amplifier’s overload level, both
peaks will be clipped even more.

Electronics Illustrated
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B

As a general rule, low cost amplifiers are
not quite symmetrical at or near the clipping
level, while the better designed, well made,
high-priced amplifiers are symmetrical.

Tone control circuits almost never give
trouble. The most that can happen is a noisy
potentiometer. However, should the input
capacitor to the following stage become
leaky (C14 in Fig. 1), there can be a returmn
path for DC through one of the tone controis
to ground or the collector, depending on the
tone control’s design. If you trace through
Q4’s circuit, you will see that if C14 is leaky
there is a DC path via bass control R19 from
Q4’s base to collector. Again, a leaky capaci-
tor is revealed by a scratching sound when
the bass control is adjusted.

Transistor Substitution. Except for the
solid-state devices in an amplifier, replace-
ment parts won’t be a hassle. Just about any
value resistor, capacitor, fuse and circuit
breaker is available at a parts distributor.
Solid-state devices are another story because
distributors often don’t stock other than the
so-called general-replacement semiconduc-
tors, such as the Motorola HEP and RCA SK
series. Frequently the normal gain variation
of a transistor is sufficient to cause difficulty.

It comes about this way. Assume an am-
plifier you are working on has a defective
2N3391-—a popular high-gain, low-noise
transistor. The normal gain (beta) range for
this transistor is 250 to 500. If the transistor
is used in a DC-interlock circuit, such as Q1
and Q2 in Fig. 1, the DC feedback will equal-
ize the gain range and you would most likely
not have a problem. But if the transistor was
used for Q3 or Q4, a simple replacement
might cause more problems than it would
cure. _

Too high a gain in Q3 might result in the
amplifier working with the volume control
barely cracked open. Or the normal base bias
would result in excessive collector current.
If the replacement transistor’s gain is too low,
the normal base bias on Q3 and Q4 might
result in excessively low collector current,
which would push the collector voltage to-
wards the supply voltage.

Amplifier manufacturers generally try to
avoid gain-matching problems on the produc-
tion line by specifying a narrow gain range
from the transistor supplier. However, the
gain range is only good within a specified
percentage—80 per cent is typical. Unless
each transistor is tested, 20 per cent of them
go into the amplifier with characteristics be-
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yond the design-center value.

Even if you were to obtain an exact re-
placement transistor from a distributor you
might not end up with a repair restoring orig-
inal performance. For example, let’s use the
2N3391 again. Assume the amplifier you are
servicing uses 2N3391s with gain of 500. The
transistors you receive from the distributor
have a gain of 250. If the amplifier originally
could deliver 10 watts output for a 10 mv
input, with the 250-gain transistor it would
now require up to 20 mv for the same 10-
watt output.

As a general rule you can assume that if a
transistor is color coded, or has what is ob-
viously a manufacturer’s identification num-
ber, it has specified gain in addition to other
characteristics (say, voltage).

Naturally, exact replacements aren’t easily
obtainable, and there will be times when you
must use a general-replacement substitute.
First thing is to find a substitute in a transis-
tor substitution handbook. Now you must
make certain the replacement has at least the
voltage rating of the original transistor. Next,
check the gain because many replacements
will work only when the base bias is changed.
For example, some replacements listed for
the 2N3391 have a gain of only 100, yet the
2N3391’s lowest specified gain is 250. Sure,
the low-gain replacement will usually work,
but the amplifier probably won’t deliver its
specified power.

As a general rule, any replacement tran-
sistor should be checked on a transistor tester
to be certain its gain falls somewhere within
the original transistor’s gain range. If it
doesn’t, don't look for headaches. Try an-
other replacement.

Even if a replacement transistor meets all
the requirements for voltage rating, gain, etc.,
you have one more concern. Is the replace-
ment germanium or silicon? Unless your back
is to the wall and you must get the amplifier
out of the shop to meet a deadline, do not
substitute germanium transistors for silicon
transistors and vice versa. Reason is, silicon
transistors can take much more heat than
germanium, and an amplifier designed for
silicon transistors might simply be too hot for
germanium.

Finally, keep in mind that most transistors
used in preamps, such as for magnetic phono
or microphones, are low-noise types. On the
other hand, most general-replacement tran-
sistors are not low noise (though some have
the lowest noise). _‘—
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CB Corner

By Len Buckwalter, KOA5012

I DID a double-take recently when Ray
Jefferson, a grand old company in marine
electronics, introduced its first CB rig (see
photo). The outfit is better known for radio-
telephones that cost hundreds of dollars. So
why a CB set for $149.95? Ed Silvey, the
firm’s service manager, points out that CB is
going to sea in greater numbers and Ray
Jeff dealers want a piece of the action.

One reason for the boom should jolt any
active CBer. The CB band, say the salts, is
less crowded than the regular marine band.
Silvey estimates that 30 per cent of all head
boats (which take people fishing for so many
bucks a head) off the
Jersey Coast are CB-
equipped. The law
requires these boats
to carry conventional
two-way radio, but
CB is catching on
because the marine
band is jammed to
the gills. If you think
27 mc is crowded,
listen to 2 mc on a
sunny weekend.

Sea-B

ments are making widespread use of the CB
band for privacy, of all things. If a team
communicates on regular marine¢ radiotele-
phone, it’ll surely be monitored by hundreds
of other boats in a wide area. But on CB’s
shorter range, lower power and numerous
frequencies, there’s a better chance of foiling
the competition. If tuna is your dish, some
fancy CB channel-hopping could lead you to
the big ones.

About eight years ago CBers were told of
a sensational new rig that would double their
channels from 23 to 46 and multiply watts
from 5 to 40. Even the FCC gave it re-
spectability by modi-
fying the rules to al-
low the new mode. It
was SSB or single
sideband. It’s not ex-
actly new since hams
have had it since
1933, but it’s ex-
tremely effective be-
cause it slices away
unessential parts of
the signal and com-
presses the result into

Some 150,000 boats
are putting it all to-
gether in a hulla-

The Ray JeHferson CB rig that has been designed
primarily for use on boats. With the overcrowd-
ing of marine bands, CB is making great inroads.

pure talk power.
Sideband for CB
nearly died because

balloo that could
drown a giddy CBer.

So the captains are turning to CB for relief.
They get about five times more -channels,
and the cost is ridiculously low. A licensed
technician is not needed for the installation,
either. Despite new marine frequencies now
on the way, I believe CB will easily outrace
the number of radiotelephones at sea—as
it’s already done on land.

There’s a moral here for any CBer who
angles from a boat of his own. Careful
scanning of CB channels could be the best
method of fish-finding yet devised. Just
eavesdrop on the professional skippers. They
not only know the best spots, but blab it all
over the airwaves. They’re catching tuna and
marlin up to 600 Ibs. off Baltimore, Wiiming-
ton and Hatteras along the Atlantic Coast
and revealing the exact spots on CB radio!
The reason is that big-game fishing tourna-
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of incompatibility.

You could brag
about a new sideband rig, but hardly over the
air. In a conventional receiver you'd sound
like a Siberian strangling in a salt mine.
SSB inverts and distorts the speech unless it’s
properly detected. The medium, though,
must now have a message since I can count
10 manufacturers now producing some form
of sideband equipment for CB. Why the
surge?

Sheer passage of time explains part of it.
Sidebanders are still a tiny minority but a
growing number of CBers are discovering its
delights. CBers can work on a channel’s
upper and lower sidebands simultaneously
without worry of interference because an
SSB signal requires only half the spectrum
space needed for a conventional AM trans-

‘mission. In addition, the whomping, un-

intelligible side- [Continued on page 93]
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The Thou Watt
99 Band Streamlined
Mobcom Baby

By RON WREN

OU know about the man who has

everything. In the field of mobile com-
munications that man has got to be John
Nowack of San Francisco.

Within the confines of an otherwise large
station wagon, John has stuffed gear for just
about every part of the radio spectrum.

The result is a dashboard laden with re-
ceivers that cover AM, FM, ship-to-shore,
police, fire, Civil Defense, CB, VHF TV,
UHF TV, business band and mobile tele-
phone.

It all started five years ago when John
decided to put a TV receiver in the car.
One thing led to another and, before he
knew it, the roof of his Chrysler was sporting
18 antennas that cover 540 kc to 450 mc.

John doesn’t keep all the receivers on at
one time for, as he describes it, “That's
enough to drive a man to drink.” For this
problem he has installed a fully equipped
bar between the front and rear seats. Now
all John has to do is worry about keeping
his eyes and ears on the road.

July, 1971
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SSTV—Budget Television For Hams

Contizsed from page 80

tape recorded. The Model 70 monitor has a
picture that is bright enough to be seen easily
in normal room conditions.

Obviously Robot is not thinking entirely
of the amateur market with this equipment.
It should be an excellent security system, for
the pictures can be sent over regular tele-
phone wires to a central monitoring desk or
even to a police station. One picture every
eight seconds is quite adequate to watch a
warehouse, a bank, or any other space. A
sequential switching unit can be used to con-
tinuously watch over a large number of areas
from one vantage point. The ability to send
the TV signals over a phone line should more
than make up for the siow scanning draw-
back.

Another manufacturer of SSTV equipment
is EKY Video Vision in Fairlawn, New
Jersey. (The EKY comes from his amateur
call W2EKY.) This small company sells both
complete units and kits for the do-it-your-
selfer. A complete monitor sells for just under
$300. The circuits boards run about $10 and
higher amounts for kits with parts. The
boards are available wired and tested for
$125, leaving the builder to add the scope
tube and power supply under his own steam.

Build your own scanner. By far the sim-
plest system for generating a television pic-
ture, slow or fast scan, is what is called the
flying spot scanner. You remember that a
television picture is made by rapidly passing
an intense spot of electrons over the face of
a phosphor-coated glass screen. By varying
the intensity of the spot we get our blacks,
whites and shades of gray.

You may have noticed that when you turn
down the contrast and turn up the brightness
on your television, that you end up with a
screen that is all white with no picture at all.
This white screen, formed by that flying spot,
is the essence of our scanner.

The next step is to take a slide projector
and modify it by replacing the projection
bulb with a phototube. The slide projector
is now used backwards with the flying-spot
light source produced by the CRT focused
on the lens on the slide. The spot, made dark
and light by the slide hits the phototube.

A simple audio amplifier (or video ampli-
fier in the case of fast scan television) then
steps up the output of the phototube and we

have a video signal to feed to our slow scan
modulator.

SSTV can be hooked up to any station
that has capability of transmitting CW or
SSB. Most SSTV buffs just build a couple
of control boxes, one for the receiver and
one for the transmitter. The SSTV camera
or flying spot scanner output is hooked right
into the microphone input of the transmitter
and the monitor hooked right to the speaker
output of the receiver. With the control
boxes, it is very easy to switch from trans-
mission of picture to voice and the same is
true with reception. This simple facet of
SSTV is one more strong point that is sure to
make it more widely used as time goes on.

Short-wave listeners and interested ama-
teurs can listen for the SSTV net which gen-
erally gets together on 14230 kc at about
1800 GMT on Saturdays. It is also unusual
not to hear some SSTV going on around that
frequency most evenings. Particularly listen
around 1830 GMT, when the international
net meets. On the lower bands the normaily
used SSTV channels are 3845 and 7200 kc
at about 0400 GMT. Give a listen.

As more and more manufacturers get into
the game we should see lower prices and
simpler equipment emerging. The day may
not be far off when an avid SSTV operator
will be able to not only work 100 countries,
but will be able to sport audio-taped QSL
cards for the effort. We most certainly will
be seeing a lot of interest in this new mode
of ham communications. *

Continved from page 81

tically. The band is only open part of the
ume is rarely open at night at all.

40 and 80 meters are the nighttime bands,
with 80 being useful for relatively short dis-
tances and 40 for longer. On 40 you have
to contend with some of the European short-
wave broadcasting stations, meaning that you
have to work around them.

Let me say this to the reader who has
been struggling along on CB: Hamming is
legal, fun, and awfully easy to get into, so
why waste all that time, money and effort
setting yourself up for a big FCC fine on
11 meters? To the SWL, 1 have this 1o say:
Why just listen? There are about 400,000
hams spread out all over the world who are

[Continued on page 93)
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WESTON MODEL 660 VOM

CIRCLE NO. § ON PAGE 13
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Standard on all WESTON 660 Series VOMs...

» Drop-proof warranty

» Compact, solid-state design
 Flush-mounted controls

» Diode meter protection

» Custom taut-band mechanism

» Self-storing handle

» Polarity reversal switch

» Temperature compensation
 External fuse replacement
«» Single range selector

* Probes and batteries included

MODEL 660 VOM
This "‘drop-proof”’ multitester incorporates all of
the features mentioned above and will provide
dependable service in rugged field environments.
Basic accuracy is 2% on DC, 3% on AC readings.
Ranges:
DC Voltage: 250 MV / 25V / 10V / 50 V /
250 vV / 500V 7/ 1000 V / 5000 V
AC Voltage: 25V / 10V / 50 V / 250 V /
500 V / 1000 V / 5000 V
VAC “Output”: 2.5V /10V / 50V / 250 V
DC Current: 50 xa / 1 MA / 10 MA / 100 MA /
500 MA / 10 Amps
Resistance: 0-2000 ¢ (20 © center) to
0-20,000,000 @ (200,000 © center) in 5 steps
dB (1 mw on 600 ohm line): —10 to +10 / +2
to +22 / +16 to +36 / +30to +50 / +36 to
+56
Size: 7" x 5" x2va "
Price: $68.00.
MODEL 661 High-Accuracy VOM
Mirror scale version of the Model 660, with basic
accuracy to 1% DC, 2% AC. Price $76.50.
MODEL 662 VOM with Fult Overload Protection
Ranges and accuracy are the same as for the
Model 660, but this mode! is equipped with a re-
settable overload relay to protect circuitry against
220 volt overloads. Price: $101.50.
MODEL 663 High-Accuracy VOM with Full Over-
load, Protection
Has circuit overload relay plus mirror scale and
basic accuracy to 1% DC, 2% AC. Price: $110.00.
MODEL 666 High impedance VOM
Weston Model 666 is the first VOM designed for
semiconductor circuit troubteshooting that is also

rugged enough for any field servicing need. Input
impedance is 10 megohms, and the unit provides
special ohms ranges with the low-voltage drops
required for semiconductor testing.

Ranges
DC Voltage: 100 MV / 300 MV / 1V / 3V
10V /30V/100V/ 300V / 1000V
AC Voltage: 100 MV / 300 MV / 1V /3 V /
10V /30V/ 100V /300V/ 1000V
DC Current: 1 ga / 10 ga / 100 ga / 1 MA /
10 MA / 30 MA
AC Current: 1 yga / 10 pa / 100 ga / 1 MA /
10 MA / 30 MA
Resistance: 7 normal and 7 “low-power’ ranges
from X1 to X1 Megohm
dB scales (1 mw on 600 ohm tine): 9 ranges from
—40 to +62 dB.
Basic Accuracy: 2% DC Volts, 3% AC Volts. 3%
DC Current, 4% AC Current
Price: $132.50.

WESTON"'

WESTON

INSTRUMENTS

614 Frelinghuysen Ave., Newark, N.J. 07114

CIRCLE NO. 5 ON PAGE 13
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T3 L RADID SHALK
Joint Venture

UNIQUE NEW WAY TO PERMANENT SELF EMPLOYMENT WITH EXECUTIVE LEVEL INCOME!

Get together with the world’s largest electronics store chain:

$15,000-$20,000 GETS YOUIN
BUSINESS FOR YOURSELF"

*One-time investment In physical investory and store fixtures — no fees, o royalties,. no hidden costs!

, ’\ Join Allied Radio Shack in a rare opportunity to capitalize on the
PROFITS

* z00ming demand for consumer electronics. We have over 950 stores
* SECURITY

*

CA

.
|
|

YOUR OWN Allied Radio Shack Store? Minimum cash needed is $15,000-
$20,000—an investment in physical inventory and store fixtures—NO
fees at all! You operate as a true businessman with the profit and
income potential strictly up to you!
Enjoy the prestige and extra security of being associated with the
Tandy Corporation (parent company of Allied Radio Shack), rated
“Number One” in the nation in annual sales growth and earnings per
! share among firms in retailing (Forbes Magazine, 23rd Annual Report
on American Industry). If you want to win with a winner and start
a lucrative career today, act NOW.

nationwide but must expand to meet the growing market ($10 billion
in 1971 alone!) and need energetic men and women to operate new

or existing stores. Why not be your own boss in a Joint Venture with
LL COLLECT
OR WRITE TO:

A. A. Bernabei Vice President
Allied Radio Shack

2617 West 7th Street Name
Fort Worth, Texas 76107
Phone (817) 336-7163.
City- s & —0

SEND ME FULL JOINT VENTURE DETAILS

Street —

Dept. FR-11

S Phone__ o

_State ol LT TT]

Continued from page 88

just waiting for you to get on the air and talk
with them. Keep in mind that virtually the
only real person-to-person communications
in the world today are via amateur radio!
Tourists seldom get a chance to sit and talk
with locals.

What do you do next to get your Novice
license? Your local radio store probably has
a copy of the ARRL book, How To Become
a Radio Amateur and the License Manual.
These are none too good, but they are about
all that is available. You should be able to
make it with these.

Next you write to the FCC, 1919 M St,,
Washington, D.C. 20554 for form 610. This
is the form you must fill out to apply for
your Novice exam. This form will be sent
in to the FCC by the person you have se-
lected to administer your exam and the exam
will be sent directly to him in a sealed en-
velope.

Once you get your Novice license and get
on the air, be sure to listen carefully for
W2NSD/ l—you’ll find me in there every
now and then practicing my code.--&
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Continued from page 86

band signal often knocks the regular AM
boys off the channel. One report says that
West Coast operators are already migrating
to specific sideband channels, thus eliminat-
ing the incompatibility problem.

Another group giving sideband a lift is the
outright hobbyist. Rumor has it that illegal
linear amplifiers of 500 and even 1,000 watts
are added to sideband rigs to produce the
most powerful signals thus heard on CB.

A regrettable part of sideband’s growth is
its poor showing so far in the business world.
There had been hope that increased range
would overcome one problem which cuts
down CB’s usefulness. But another fault—
excessive chatter—would often be eliminated
by turning up the receiver squelch control too
high. This would reduce receiver sensitivity
enough to cancel out the gain afforded by
sideband operation. The answer is a selective
call system that activates the receiver only
when the correct code arrives. But if you've
ever listened to sideband, you know why
selective call is a stubborn hold-out.

[Continued on page 94}
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all th
attachments

o,0ther
heat qun... .

offers
se

Attachments to speed your job . .. Ty
attachments that tailor Master heat (N
gun airflow precisely to your needs \
- . . attachments that fit any existing

Master flameless heat gun. No other

line offers so many choices . . .
including the exclusive patented

cone for % ” concentrated heat, optional
adjustable base, convenient carrying
case, and the most complete line of

U.L. listed guns available.

Send for free 12 page catalog.

IMASTER ) HEAT GUT

Racine, Wl 53403
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In a conventional CB receiver, it’s easy
to unlock the squelch by audio-tone codes.
The sideband receiver, though, must be tuned
with incredible accuracy or incoming audio
tones shift in frequency. This is the famous
Donald Duck syndrome: if a sideband re-
ceiver drifts even a few cycles, the voice takes
on a funny, high-pitched sound. The same
effect occurs on audio-tone call signals and
they fail to trigger the squelch. Although the
engineers have licked this problem, the
circuits are still too costly for CB.

So sideband’s on the rise and one manu-
facturer says it could be repeating what hap-
pened in ham radio a decade ago. Hams
switched from AM to sideband and added
linear amplifiers to boost their barefoot rigs.
Imagine if the ham-like trend continues—
CBers might get their own communications
satellite by 1975.

Quick Service For Ailing CB Rigs

Coantinued from page 49

The Antenna. Your skyhook can cause a
lot of problems if it's neglected—more than
you might imagine. Periodic lowering and in-
spection of the antenna is always advisable,

for shrinking

thermoplastic
tubing and film,

curing, forming,
melting, drying,
soidering.

CIRCLE NO. 14 ON PAGE 13

and should you live within a few miles of the
sea, this inspection is mandatory at least
once or, better yet, twice a year. Salt corro-
sion can really put the whammy on your
antenna.

Take the antenna apart—completely dis-
mantle it as if you had just taken it out of
the carton. If you have trouble getting any
of the screws or nuts and bolts apart squirt
Liquid Wrench on the screws and nuts.
Rusted bolts and parts can then be easily
taken apart.

Using fine sandpaper (or steel wool) give
all of the antenna elements a going over to
free them of oxidation, grime, soot, salt, rust,
etc. Don’t forget that while antennas don’t
rust, they do corrode and eventually oxidize.

Give the whole antenna a coat of alumi-
num paint to reduce weathering effects—
but be careful not to get any of the paint on
the plastic insulating material or at the con-
necting terminals.

If your coax is connected to the antenna
by a PL-259 connector, remove the old con-
nector and install a new one. If your cable is
attached to screw terminals, cut the cable
down an inch or two and prepare new leads.
Then, either wrap the connector with plastic

Electronics Illustrated
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electrical tape or coat the leads and the an-
tenna terminals with nail polish, shellac, or
Krylon plastic spray. Replace the coax after
two years of use, or even sooner if you notice
any breaks in the outer. jacket.

Caution. When working inside the set
remember that electricity can give you a
severe sting. Unless it is absolutely necessary
for the particular test you are to make, keep
the set unplugged. If the set is on and you
are working in its innards, keep one hand in

your pocket.—{§-

Color TV Kits

Contlnued from page 69

even notice it. An overbright spot in a scene
can’t harm the CRT. Neither can turning the
brightness control too high.

Putting Them Together. As we said in our
report on the 681 last year, assembling a
color set really isn’t that difficult a job com-
pared to building, say, a transistor radio.
There’s just more work to the color TV. It’s
a matter of degree rather than substance.
Naturally, in a color-TV kit there are more
places to make an error than in a radio, but
by using care, headaches can be avoided.

What made the job so easy are Heath’s
manuals. For the 370 there are eight—one is
for the wireless remote control. The 169 has
four manuals. Frequent use of two-color
printing makes it much easier to see where
you are in crowded illustrations.

Of the 10 plug-in boards in the 370 (eight
in the 169) you build nine. The horizontal-
output board (not in 169) comes assembled
and mounted on the high-voltage assembly
(Fig. 3). The convergence board is not a
plug-in type. It took us 11% hours to build
all the 370’s boards. After they are com-
pleted you move on to the Chassis Assembly
manual and then the Front-Pane! Assembly
(Fig. 2) manual.

Next comes the Picture Tube and Shield
Assembly manual. Perhaps the most difficult
part of the 370’s construction was position-
ing the degaussing coil around the picture
tube as shown in the manual. There was very
little extra space between the metal sides,
top and bottom of the tube shicld and the
tube. This made it necessary to depart from
the specified placement of the degaussing coil.
However, this did not adversely affect the
coil's performance.

[Continued on page 97}
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pliers

ALL THE TYPES YOU NEED IN A
FULL RANGE OF SIZES.

From 4” miniature electronics to
10” utility. Precision made in USA.
Forged alloy steel construction
Cleanly milled, perfectly afigned
jaws. Hand-honed, mated cutting
edges. Most with Cushion Grip
handles.

NOW INCLUDING
h\h__.\__:_ 7

5" Bent Thin Chain Nose.

For handling fine wires in close quarters. No. 79CG

51" Thin Needle Nose.

For firm gripping and looping of wires. No. 57CG

4 Fuli Flush Cutting Diagonals.

Snap cuts to the extreme tip. No. 84CG

5" Midget Slip Joint.

Nafrow jaws for ctose quarters. 3 openings to !4”. No. 50CG

nationwide availability through local distributors

nAre 2 1
|

\ XCELITE, INC.. 16 BANK ST., ORCHARD PARK, N.Y. 14127

I

I
| Send Catalog with intormation on Xcelite Piiers {
! I
| name_ |
I address ___ _ :
:_ci!y - state & zip_. J
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Over and Out W

‘On the second floor, there’'s a cqrd on the wall ok
that says Seychelle Islands — please, get it!”

] 1o
5
=7
e — BA

“It was a cold February
; morning, about 2 a.m. I was
i g‘ tuning around the 20-meter
@] band—1I hear this chanting—
sort of Arabic—ithere was
just a slight heterodyne.
Slowly I adjust my antenna
tuner . ..”

e IV

“Thank you for the reception report
on Radio Moscow. As you know,
we invented the QSL card”

{ )6‘
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Color TV Kits

Continued from page 95

The Adjustments and Operation manual
followed. At this point you take a break to
build (30 minutes) the Troubleshooter (Fig.
4)—a volt-ohmmeter, then make resistance
and voltage measurements. (Heath’s detailed
procedures are great.) You then go through
static and dynamic convergence, purity, pin-

.¢ushion and other adjustments.

The Troubleshooting and Data manual in-
cludes troubleshooting information, voltage
and resistance charts and instructions for
checking all components with the Trouble-
shooter. Armed with all this information,
you should easily be able to pinpoint any
trouble if the set ever goes out of order.

How long did all this take? We were en-
joying a program on the 370 43 hours after
starting. The 169 took our builder two or
three hours longer because of the extra care
required to put the same amount of equip-
ment in a smaller package.

Oh, yes, those times were an hour or so
longer because neither set worked right off.
There was no blue in the 370 because of a
cold-solder connection on a choke in the
video-output board. And after the set oper-
ated for about an hour, the horizontal-oscil-
lator transistor failed. A new transistor re-
stored operation and there has been no
trouble since the set was completed some
500 operating-hours ago.

In the case of the 169 there was no pic-
ture because of a wiring error on the con-
vergence-board plug. An error in the sche-
matic caused us to destroy two transistors
and an electrolytic when troubleshooting.
When this was cleared up, the 169 worked
beautifully. The pictures were every bit as
good as any we've seen on many com-
mercially-made color sets. (The builder of
the 169 lives in an apartment about 10 miles
from New York City.)

Both sets displayed soft, fully-saturated,
accurate color. The picture was sharp, bright
(without defocusing) and contrast was ex-
cellent. We feel Heath's sets still produce the
best color going.

We felt one small thing was missing on the
169—a snap or lock on the fold-down cover
over the front-panel controls (Fig. 8). Be-
hind this cover are the color killer, height,
AGC, screen, vertical hold, dots, horizontal-

[Continued on page 98]
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CB gets a first ever from Turner

!' IHIH' il |

L |
GUARANTEED |

Get the most out of your base rig. Put some-
thing new into it. Buy a Turner Modulation
indicator and be sure of full modulatior
every time. There's no other way to keep &
steady eye on your signal. And nothing
could be easter to operate. Just work the
volume control on your Turner +2 or —3
microphone until the indicator shows 100%
You'll get a clearer signal. You'll send it a
fot farther. Buy now. Be among the first 1o
own this handsome instrument with a black-
lucite and brushed-aluminum finish. Works
with all CB sets. comes with complete oper

ating instructions. Features solid state con-
struction, plug-in installation, self-containec
standard 9-volt battery operation. CB users
net price $39.50. Manufactured in the Unitec
States by the Turner Company, A Subsidiary
of Conrac Corporation, 909 17th Street N.E

Cedar Rapids. lowa 52402

The Turner Company

CIRCLE NO. 4 ON PAGE 13
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OUR STORE
AT YOUR DOOR

' Olson
ELEBTRBN\BS

Fil in coupen for @ FREIE Omne Yeor Subscription
to OLSON ELECTRONICS'

Stereo Amps, Tumers, Cl, and other Valves. Credit
plen avaiiable.

NAME.
ADDRESS..
oy STATE.
GIVE ZIP CODE

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

OLSON ELECTRONICS

Dept. pS, 260 S. Forge Street  Akron, Ohio 44308
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SELECTED GUIDES from HAYDEN

l {3 Radio Operator’'s License Q&A Manual, Rev. -7th
Edition, M. Kaufman. Best-known guide 1or obtain-
I ing all three classes of FCC Radiotelephone li-
censes. All questions patterned on ilatest FCC Study
l Guide. 576 pp., Ilus., cloth, $8.95
l [J 20 Solid State Home and Hobby Projects, R. Mars-
ton. 20 interesting and usetul projects utllizing a
l variety of solid state devices. Each inciudes con-
struction hints, parts list, circuit diagrams, and
l troubie shootlng tips. 105 pp., illus., paper $3.75
l, {3 Hi-Fi Loudspeskers and Enclosures, 2nd Edition, A.
Cohen. A classic. 1t details all recent advances in
l stereo, discusses various speakers and enciosures,
provides many suggestions for both hobbyist and
l owner of a packaged system. 448 pp., lilus., paper,
$5.95: cloth, $7.95
l Fundamentals of Integrated Circuits, L. Stern. Com-
I plete guide to IC theory, manulacture, and appli-
cations; covers basic semiconductor principles,
] monotithic 1C’s, thin-film circuits, and others. 208
' pp., ius., cloth, $8.95

AT YOUR BOOKSTORE, Oﬁ USE THIS ORDER COUPON.

Please send on 15-day return guarantee the book(s)
checked above. To cover cost of book(s) plus 25¢
postage and handling for each, | enclose my cCheck
or money order for

Name
Address

City State Zip

m HAYDEN BOOK CO., INC., 116 W. 14 St.

N.Y., N.Y. 10011
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Continued from page 97

hold, etc., controls. Until we securely taped
the cover closed, our builder’s two-year-old
son trimmed up most of the controls several
times—to his and his father’s grief.

On the 370 it's a simple matter to swing
out the vertically-mounted chassis for ser-
vicing (Fig. 7). But to swing out the chassis
on the 169 you have to remove a dozen or
so screws from the cabinet, handle and
bottom and do a little disassembly—the job
can take up to 30 minutes.

Convergence of both sets is neither time
consuming nor difficult. As a matter of fact,
dynamic convergence went a bit faster than
it did on our 681. On the 370, the dynamic-
convergence panel is on a hinged assembly
with the speaker on the front of the set (Fig.
7). It drops down for easy accessibility. On
the 169 it is mounted at the rear of the set
(Fig. 6).

That’s the whole ball of wax. Both builders
enjoyed every minute spent building their
sets. But that past pleasure is small compared
to the enjoyment they constantly get watching
them. Neither frets a minute about anything
ever going wrong. They're confident that
those plug-in boards and the extensively de-
tailed troubleshooting information will keep
the sets going forever. —.-

DXing The Asian Islands

Continued trom page 57

this government-owned station_is known in
its English broadcasts. It has English trans-
missions at 0730 on 11770 kc. Also keep an
eye on 9770 kc which relays the station’s
home service.

The island of Singapore is just a few miles
from the mainland and was once in fact part
of the Malaysian Federation. When it with-
drew from this political alliance it kept the
short-wave facilities of R. Singapore. This
one’s a toughy for non-orientals as about the
only way this station can be pulled in is
through its Chinese service on 9635 and
6000 kc. At other times these two frequencies
are jammed by other, more powerful Asian
stations.

Staying for a minute with Chinese close
to the Mainland, you can’t get much closer
than The Voice of Free China and R. Lib-
erty on Taiwan. VFC has regular broadcasts

Electronics Illustrated
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to North America as shown in the table. R.
Liberty is one of those Asian mystery sta-
tions, with heavy doses of propaganda.
Signals from this station are for obvious rea-
sons heavily jammed, in addition to which,
it has been reported that the station has
transmitters in West Germany and Spain.
Check 7220 and 7295 k¢ around 0600 EST
for this one.

The Voice of America maintains a small
relay on the island of Ceylon. This relay
consists of two 35-kw transmitters that have
been leased from R. Ceylon. VOA Colombo
is logged in North America from time to time
on 11835 kc at the sign-on of 0700. The na-
tional voice of this island is R. Ceylon, with
programs at about the same time as the VOA,
this time on 11800 kc. This good catch can
be exasperating—the station is a terrible veri-
fier.

For a tough assignment you can't beat try-
ing to pull in R. Brunei, part of that tiny
kingdom mentioned before in connection
with Borneo. Anytime you hear R. Malaysia
on 4970, tune down to 4865 kc and see if
you can pick up this exotic regional outlet.

Every day you read about some new war
or some new revolution in these islands. The
radio that results can make for pistol-hot lis-
tening, something that’s pretty hard to find
on SW these days. ~.—

Junked TV

Continned from page 43

circuits do not respond correctly to this pro-
cedure.

Symptom 4: Not enough or no high volt-
age. After you have performed the tube
changing duties and have decided that the
cause of no brightness is no high voltage,
you can bring your test signal into play to
localize the circuit that is causing the trou-
ble. You’ll use both the horizontal-grid-drive
(J5) and horizontal-plate-drive signals for
this test.

The circuits to suspect are the horizontal-
phase detector, horizontal oscillator, hori-
zontal output, flyback/yoke area, damper and
in color TV’s, the high-voltage regulator.
This is quite a territory and you can waste
a lot of time if you can’t quickly pin the
trouble to a specific section. The approach
is to first split the high-voltage section in
half and exonerate one half from the other.

A convenient halfway spot is the plate cap

July, 1971

Johnson announces DRC

Now you can monitor
two channels

simultaneously

*DUAL RECEIVE
CAPABILITY

Johnson’s advanced
engineering has developed the
most useful CB transceiver function
since the introduction of full 23-channet operation.
it's DRC—Dual Receive Capability.

While you operate the transceiver normally, on any
channel you choose, separate receiver Circuitry
monitors either of two selected channels (such as
your local cailing frequency or Emergency Chan-
nel 9). When a call is transmitted on the monitored
channel, you'll know instantly! First, the signal is
detected by the DRC circuits and automatically an
indicator light is flashed on the front panel. You
see the call! Then with the DRC switched to the
fully automatic mode, it interjects the message
through your speaker. You hear the call! (DRC
can also be switched to a “signal light only”
mode, if you don't want your normal operation
interrupted.) Separate squelch controls provide
you with totai convenience and versatility!

AVAILABLE NOW AT YOUR DEALER!

New Messenger 124-M complete with 23-channel
master control and a Channel 9 crystal for the
DRC monitor. (Additionat DRC monitor crystal
and base station microphone, optional extras.)
$339.50

[I F.JOHNSON C0.

Waseca, Minnesota 56093

CIRCLE NO. 15 ON PAGE 13
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Hey!
Hams, Engineers, Hobbyists

MARK LIKE

-

Any surface % $
can be marked with
DATAK’S
DRY TRANSFER
titles and symbols.
The results are
professional,
it looks like the
finest printing!

Write for your FREE

SAMPLE snd Catslog.

lsting hundreds of

letter sheets and
symbol sets.

Order from your distri-
butor or directly from:

* i From =K-64 %" letlers
and numerals . . . $1.50
Also available 0581
professfonal titie E
set for electronic

equipment . .. $5.95

85 Highland Ave. / Passaic, New Jersey 07055

CORPORATION

CIRCLE NO. 27 ON PAGE 13

LAFAYETTE

RADIO ELECTRONICS
Golden Jubilee Editi

Free! i o

468 PAGES

| Stereo HiFi w Citizens Band

. ® Ham Gear w Tape Record-
ers » Test Equipment w TV
and Radic Tubes and Parts
® Cameras w Auto Acces-
sories ® Musical Instruments
f s Tools ® Beoks

from the “World’s Hi-Fi & Electronics Center”
Everything in Electronics for

® HOME ®» INDUSTRY s LABORATORY

Lafayette Radio Electronics

Dept. 29071, P.O. Box 10
Syosset, L.l.,, N.Y. 11791

~3

“->

=
O et
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Continued from page 99

of the horizontal-output tube in the inopera-
tive TV (Fig. 10). Remove it from the tube
and attach the horizontal-output jumper to
it. Then remove the cap from the horizontal
output tube on the junked TV. Attach the
other end of the jumper to the cap of the
junked TV’s tube. Then turn on both TV sets.

Either brightness will return to the in-
operative TV or it won’t. If brightness does
not occur, the trouble is in the flyback/yoke
damper area. If brightness with a full raster
occurs the trouble is the phase-detector, os-
cillator, output area. Should brightness return
but the raster is narrow, or blooming badly
the trouble is in fiyback or yoke or damper.
When brightness returns but the raster takes
the shape of a keystone the yoke is defec-
tive.

As you can see this test is an extremely
important one and provides a lot of service
information. When you decide the flyback/
yoke/damper area is suspect, you turn off
the TV and begin examining this section with
resistance and substitution tests.

Should you feel the detector, oscillator,
output area is suspect, turn the TV back on
and switch test leads to the horizontal-oscil-
lator grid drive. (Fig. 11). Inject a grid-drive
signal into the control grid of the horizontal-
output tube. If brightness still is displayed
the output circuit is cleared. Keep moving
back in the circuit till you lose brightness.
As soon as you do, you have passed over the
the defective component. At that time begin
voltage and resistance tests. This procedure
works only on tube TV’s. -Q.

Color Organ

Continued from page 63

the control portion of the circuit—not the
power to the triacs. A switch is not needed
here since the triacs are essentially open
switches when input signals are not supplied.
Keep this fact in mind when you work on
the chassis. 117 VAC is present at several
points on the heat sink and sockets when-
ever the line cord is plugged in.

Using the Organ. Simply connect terminal
strip TS1 to the speaker leads of any radio,
TV or either channel of a stereo amplifier

[Continued on page 102]
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W A

Paint the fast,
professional way
with a trigger-fed
Paint Roller,

No more messy paint jobs . .. just fill the
container and squeeze the trigger—that’s
all there is to it! This remarkable trigger-
fed roller paints interior and exterior
surfaces without annoying dripping or
splattering and no more dipping pans. ..
uses all types of paint—water base or oil
base. Specially designed trigger pump > %
keeps roller pad filled. All you do is (a2
squeeze the trigger now and then—paint ¥
comes from within only when you need it. j

Comes with a detachable 2-foot extension N 4
tube so you can reach those hard to get
at places with ease, and a washable, g KBy o __ h

reusable 100% Dynel roller cover.
Satisfaction guaranteed. Only $14.95,
plus 50¢ for postage.

HAMILTON HOUSE
Dept. 547L-7
Cos Cob, Conn. 06807

—

|

!

Enclosedfind$_ . Pleasesendme__________ !

Trigger-Fed Paint Roller(s) at $14.95 each, pius 50¢ |

postage and handling. | understand that if | am not }
satisfied, | may return the paint roller for a complete

refund. ]

|

I

|

|

|

|

=l

MASTER CHARGE ACCEPTED

] Charge to Master Charge No._
N A T e e s St et e e Sl

Address. =
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IMPOSSIBLE? . . . BARGAINS IN SURPLUS
ELECTRONICS (AND OPTICS)

{J TACHOMETER/DWELL METER KIT $6.50

Obviously the only way we can provide an
astounding value like this 1s by uululnu{
surplus parts. The 270° meter mosements,
surplus of an asuto manufacturer, fs worlh&
several times our kit price slone, But we !
slso include all the components required to!
bufld s fine suto Tach/Dwell Meter including
transistors. zener dlode, switch, printed cir-
cuit board and full instructions.

Communicate at 1/1,000,000 of a milllmaeter!

[0 Light emitting diode (LED) and Electro-Optical
experimenters kit

Here 1a a kit 4 w0 both the and
the professional to the new, exciting, electru-optical de-
vices such as light diodes, ] s. photo
Dariingtons and fiber optics!

for us by well known suthor and consultant
Sumner Ackerman, the kit starts with stmfle experiments
showing such properties as the light emitting qualities of
the LED, receiving properties of the ototransintor and
transmission through fibers. It then builds up through more
sophisticated ecircuits, to the final project, a six transistor-
P! tical I} . This device will trans-
mit volee over a range of 20 meters. by modulating the light
LED. Detection is performed by a riington
Phototransiator. can be extended by using larger
lenses. The kit msnual ailsc discusees, and givea circuita for
other applications optical 0

itd and intrusion detection.

5 » lennes, fiber optics,
microphones. spesker, printed circuit boards, and com-

projects. The low price is posstble
onl{ becsuse B+F has utllized manufacturers surplus devices
to er the price of this kit., All components are iy

**ELECTRO-OPTICAL EXPERIMENTERS KIT EOEK ...... $10.50
{J GIANT 80 PAGE ILLUSTRATED CATALOG 25

Free with any order or send .28 cents
Charges Weicome $10.00 Min,

BankA

ALL ITEMS POSTAGE PAID N THE U.S.A.
& F. ENTERPRISES

B.
Phone 817 $32-2323, P.0. Box 44, Hathorna, Maseachusetts 01837

CIRCLE NO. 25 ON PAGE 13

ELECTRONICS’ LATEST
TROUBLE-SHOOTER

A compact—complete—
circuit analyzer

The SERVISET

Model EC
Patented

INTRODUCTORY
PRICE

$29.95
POSTPAID

A precision engineered professional quality electronic
test Instrument. ideal for field or bench servicing of
all types of Communications gear.

CHECKS: sync, sweep, video, audio circuits, high
voltage supplies (DC, RF or Pulse), low voltage
supplies, colls, capacitors, resistors, tubes, tran-
sistors, diodes, transformers, speakers, ete. Will
locate trouble to a particular stage, determine de-
fective component and can actua ly be clamped in
circult to restore circuit operation tem rarily in
80% of component or tube defects. Ideal }:3- locating
and confirming intermittents.

SPECIFICATIONS:
RF & AF Signal Tracer, RF & AF Signal Injector, AC
& DC Voltage Indicator 0/60/550/20,000 DC Polarity
Indicator 60/550/20,000 volts, Lo ohms 06-5. Hi ohms
0-500k-20 megohms. Tests Condensers. .00025-12 mid.,
Tests Rosistors 2 ohms-20 megohms. 2 Capacltance Sub
ranges .01-1 & 440 mfd., 3 Resistance Sub ranges 50-500
ohms. 5k-25k. 100k-I meg.

30 Day Money-Back Guarantee
LEE ELECTRONIC LABS., CO.
I {I 88 Evans Street
Watertown, Massachusetts 02172

WAIHXZ
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Coatinved from page 100

and plug three lamps in S01, S02 and S03.

Before you turn the organ on, turn R2
full counterclockwise (minimum sensitivity).
Next, adjust the volume of the radio or am-
plifier to the desired level. Finally, turn S!
on and turn R2 slowly clockwise observing
the action of the three lamps. Stop when all
three lamps show some activity—usually the
low- and high-frequency lamps will be par-
tially lit, while the mid-freqency lamp is
almost fully lit. Do not set R2 too high. If
you do you will upset the balance of the fre-
quency-selective filters.

For the most exciting light patterns, the
music should have a natural bounce, instead
of being smooth and tranquil, Great volume
variations are not properly reproduced be-
cause of the circuit’'s and the lamp’s some-
what limited dynamic range.

An interesting effect can be achieved by
using three flood lights (red, green and blue)
aimed at a large light-colored surface such
as a wall. But don’t overlap them, because
when their intensities are equal, the colors
(if red, blue and green) will blend and pro-
duce white.

At large gatherings, such as dances, a dis-
cotheque effect can easily be achieved by
aiming the three spotlights at the participants.
Not only will they be grooving to the tempo,
they will have a chance to react to the changes
in the color of their bodies. It makes for a
wild scene. Try it! -

The Fuzz Flies to UHF

Continued from page 66

the UHF frequencies which they are presently
using for police broadcasts. If the city of
your particular interest is not among those in
our little group, you can find out about which
frequencies have been assigned to many dif-
ferent towns through publications of the
Communication Research Bureau. The ad-
dress is C.R.B., P.O. Box 56-EX, Commack,
N.Y. 11725. Write for a catalog.

One thing is clear from this big switch
to UHF. Cities and towns who are presently
crowded on the lower frequency bands will
be looking to this new communications bo-
nanza to solve their problems. Who knows,
maybe my friend in New York can stop
worrying about thosé dimes._'-

Electronics Illustrated
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World's Best IR
Under $100

- Receiver!

W ¥

You don't have to spend a bundle to get first
class stereo! Visit our store near you and we'll
prove it with a demo of what’s probably |
America’s best seling receiver. It has all the |
goodies above plus 30-watt power, tuning |
meter. stereo FM beacon. headphone jack,
aux. input. tape outputs —and more |
I

Save $67.50 Add our Realistic LAB-12A
changer with base and magnetic cartridge
and two Realistic MC- 1000 arr-loaded walnut
finish speaker systems. Onty 17995

Over 950 Stores Nationwide

| Name {print}
l Apt. No
Street

{Mail Order Costs No More-— Ve Pay the Postage

[ Stereno FM-AM-Phcno System @179.95
0] FREE Allied Rad Shack 1971 Catatoa |

| 2725 W. Tth St. Fort Worth, Texas 76107 Dept. Ei-2 |

Route Box

. "
5
- t h \
. Ve
¥ ~4 .,“
e }.r' ’ . -’ ’ h! -
K blinding explosion and then a shower of bright
metallic-blue flakes resulted from connecting a
tantalum-foll capacitor with the polarity reversed.
Because these expensive capacitors are used over
and over again, markings wear away fast. (There
was but one plus mark on a mate to the late ex-
ploded capacitor.) To insure that this won’t hap-
Pen to you, paint the positive end of tantalum
capacitors with bright red paint which is easy to
see and an ever present reminder of the polarity.

July, 1971

To mount an IF transiormer direcily on a printed.

circuit board, use the transformer’s m g
plate as a cutout guide. Here's how: Drill the
center hole in the board. Pecsition the mounting
plate on the board with the center holes lined
up and clamp the two pieces in a vise. Dl
one or more holes through each plate cutout.
Using a small sidecutting burr or reamer in an
electric drill, mill out the rest of the cutout. Go
easy on side pressure so you don’t cut the plate.
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ELECTRONICS ILLUSTRATED

Your advertisement can reach this mail-buying audience for only 50¢ per word .

. . payable d
(Check or M.O. pleass) . . . minimum 18 words. R Tt

r
"I-.... Closing dates are the 20th of 4th preceding month
'. .. .' i.e. copy for the November Issue must be in our office by July 20th. Mail to ELECTRONICS ILLU§
. TRATED, One Astor Plaza, New York, N. Y. 10034. Word count: Zipcode number frse. Figure one word®

Name of state (New Jersey), name of city (New York); sets of characters as in key (14-0); also
‘ ..'. abbrevlations as 3I5MM, 8xi0, D.C., A.C.

SAVE MONEY ¢ ORDER BY MAIL

e o o FOR SALE

LINEAR AMPLIFIERS: 10 Meters. "Hawk"
25 watts—3$59.95; "'Raider''—I00 watts
—$139.95; "'Maverick-250""-—250 watts—
$244.95. AM/SSB. '‘Scorpion' 50 watt 12
Yolt mobile—3$99.95; "Bandit 11" 100 watt
mobile—$169.95. 20-35 megacycles. (llfe-
Qal Class D 1) meters.) Dealer inquiries
invited. D&A Manufacturing Co., 1217
Avenue C, Scottsbiuff, Nebraska 4934l.

INVESTIGATORS, LATEST Electronic
Aids. Free Literature. Clifton, 11500-X
NW 7th Ave., Miami, Florida 33148.

TREASURE HUNTERS! Prospectorsl

Helco's new instruments detect buried
gold, silver, coins. Kits, assembled mod-
els. Transistorized. Weighs 3 pounds.
$19.95 up. Free catalog. Relco-Al9, Box
10839, Houston, Texas 77018.

GOLD, SILVER, Relics! Located with

powerful Detactron Meta!l Detectors.
Free information. Terms. Detectron, Dept.
Ell;;. Box, 243, San Gabriel, California
91778.

MAGNETS. ALL types. Specials: 20 disc

magnets, or 2 stick magnets, or {0
small bar magnets, or 8 assorted mag-
nets, $1.00. Maryland Magnet Company,
Box 192-F, Randallstown, Maryland 21i33.

FREE: JETCO Electronics Free 24 Page

Treasure Finder Catalog. Find Metals,
Minerals, Gold, Sitver, Coins, and Relics.
Jetco, Box 132El, Huntsville, Texas 77340.

CONVERT ANY television to sensitive,
big-screen oscilloscope. Only minor

changes required. No electronic experi-

ence necessary. lllustrated plans, $2.00.

;l;olfo A-19, Box 10583, Houston, Texas
8.

LAB QUALITY 13 Band Short Wave

Portable Radio Receiver List $625, Spe-
cial Price Offer. Write Agent. Mail Order
Dis;ribufors, 278 Bedford Park Blvd., N.Y.
10458.

HARD TO Find Tl;.hf—_lulb:. Jdrc;;lz;.
8ox §7015El, Century City, Calif. 90047.

CONSTRUCTION PLANS: Laser $2.00.
2 FM Microphone Transmitters $1.00.
FM Telephone Transmitter $2.00. Sound
Telescope $2.00. Space Monltor-Missile
Tracker $2.00. Equipment and Kits Avail-
able. Howard, 20174 Ward, Detroit,
Michigan 48235.

TWO COMCO 55 watt two-way radios,

tone control. Like new. $200.00 each.
Prepaid. Transistorized powasr. LiCalzl Air
Service, Bridgeton, N.J. 08302.

FOLLOW THAT Car. Electronic Trailing
Equipment. Free Literaturs. Ace, Box
220, Miami, Florida 33168.

LINEAR AMP. Plan. $2.00. Ted Williams,
220 Commerce, Jackson, Ala. 34545,

FREE!. GIANT Electronics Cataiog. Mc-
Cord Electronics, Box 4i-E, Sylvania,
Ohio 43560.

» ¢ o GOVERNMENT SURPLUS

JEEPS TYPICALLY From $53.90 . . . Trucks

From $78.40 . . . Airplanes, Typewriters,
Boats, Clothing, Camping, Sporting, Pho-
tographic, Electronics Equipment. Wide
Variety, Condition. 100,000 Bid Bargains
Direct From Government Nationwide.
Complete Sales Directory and Surplus
Catalog $1.00 (Deductible First $10.00
Order). Surplus Service, Box 820-T, Hol-
tand, Michigan 49423.

GOVERNMENT SURPLUS. How and

Where to buy In your area. Send $1.00.
Surplus Information. Box 30477-El, Wash-
ington, D. C. 20024.

ARMY SURPEUS Electronics Catalog, i0¢.
Russel! Electronics, 9410 Walhampton,
Louisville, Kentucky. 40222.

e o o BUSINESS OPPORTUNITIES

BIG PROFITS in becoming a supplier to
major industry through electroplating

small parts and metalizing non-metallics.

Write for free particulars: Mason, Room
MC-120-AH, 1512 Jarvis, Chlcago, Iil.
60626.

HOW TO Make $1,000,000 In Only Ten

Years! Start with $10! Details freel
international Service, (El), Box 11796,
Atlanta, Georgia 30305.

COMPLETE MAIL Order Business. De-
talls 25¢. BarCo. E-16, Box 30256,
Bethesda, Maryland 200i4.

e » «+ EMPLOYMENT OPPORTUNITIES

BOOMING AUSTRALIA Needs You—

Keep your U.S. citizenship. New Aus-
tralian Handbook describing free trans-
portation, employment opportunities,
business, farming, teaching etc. $1.00. Em-
ployment Directories: Australian busi-
nesses $1.00. U.S. businesses there $1.00.
All three $2.00. Buckeye, Box [|032PA,
Fairborn, Ohio 45324.

PRINTING — ADVERTISING Salesmen.

Excellent moneymaking sideline seiling
Decalcomania Namae Plates. Advertising
Specialties. Sign Letters, Automobile
initials. Free Samples. Ralco-El, Box L,
Boston, Mass. 02119.

EXCITING OVERSEAS Jobs. Directory
$1.00. Research Associates, Box 942-FW,
Belmont, California 94002.

e o » EDUCATION AND
INSTRUCTION

HIGHLY EFFECTIVE home study courses

in Electronics Engineering Technology
and Electronics Englneering Mathematics.
Earn your Degree. Write for Free Descrip-
tive Literature. Cook's Institute of
Electronics Engineering (Dept. 14), P.O.
Box 10434, Jackson, Miss. 39209. (Ehb—
lished 1945.)}

PERSONAL DEVELOPMENT Course:

A unique concept In human understand-
ing, on C30 Cassette tape. Rush $3.99 to
F. J. Kielian, 130 Drake Avenue, South
San Francisco, Calif. 94080.

LEARN CARTOONING At Home. Free

booklet: ‘'Key to Cartoon Career."
Approved for 6. 1. Bill. Whrite:
Cartooning, Box 3176X, Colorado Springs,
Colorado 80907.

INTEGRATED CIRCUIT Kits: Computer,

Strobelite, Audio. Catalog Free. Kaye
Englneering, Box 13932-C, Long Beach,
Californila, 90803.

SEMICONDUCTOR ASSORTMENT, in-

cludes 1.C.'s, diodes, transistors and
assemblies, marked and manufactured
by top U.S. manufacturers. Contains 100
pieces only $4.95 prepaid anywhere In the
U.S. Money back guarantee. Unitron Kits,
:0?70 Box 2584, Santa Fe Springs, Calif.

PROTECT YOURSELF Witk Stickers from

real burglar alarms Co. World's most
advanced systems, three (3) for $1.00.
Museum Detection Alarms Co., 3224
Grand Concourse, Bronx 10458, New York.
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VENDING MACHINES. No selling. Routes
earn amaring profits, Big catalogue

free. Parkway Corporation, 715El Ensor

Street, Baltimore, Maryland 21202,

$200.00 DAILY IN Your Mailboxl Your
Opportunity To Make Money Like Mail-

order Experts. Free Details. Associates,
Box 134-El, Holland, Michigan 49423,

BOOKKEEPING SELF-TAUGHT OQuickly.
Sampie $i—(refundable). Details free.
Badler, 2063 East 18th, Brooklyn, New
York 14229.
LEARN DIGITAL Logic and Integrated
circuits. Free brochure. Performance
Enterprises, Inc., 4706 NE 12th Ave., Ft.
Lauderdale, Florida. 33308.

MAKE $1.00 PER Sale selling engraved

metal Soclal Security plates. Free Sales
Kit. Engravaplates, Box 10460-7517, Jack-
sonviile, Florida 32207.

START SMALL, lucrative electronic pro-
“duction in your basement. Investment,
knowledge unnecessary, Amatzing litera-
ture free. Barta-ELIL, Box (5083, San
Francisco, Californla 94/15.

o ¢ o BUILD-IT-YOURSELF
(OR DO-IT-YOURSELF)

250 WATT LINEAR, 10-15 Meters. Plans
$1.00. Roberts, Box 403, Whiting, In-

diana 46394.

PSYCHEDELIC LIGHT Box Kits—From
$5.00f CarrCraft, Dept. 110, P, O., Box

1185, Yucalpa, Calif. 92399.

Electronics Illustrated
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e o ¢ HI-FI, STEREO

SAVE OVER 33!5 on a pair of one of

the world's Lesf speaker systems.
Shipped direct fo you from factory. Try
them in your home for thirty days. Write
KGLL Inc., Water St., Lewiston, Maine
04240.

e o o 5. W. LISTENING

SPY: SPACECRAFT; Clandestine: Fre-
quencies Schedules $1.00:  Monitor
Alert. P.O.B. 473, Warnar Robins, GA
31093.

s ¢« o TAPE RECORDERS

TY TUNERS rebullt and aligned per manu-
facturers specification. Only $9.50. Any
make UHF or YHF. We ship COD. Ninety
day written guarantee. Ship complete
with tubes or write for free mailing kit
and deater brochure. JW Electronics,
Box 5tK, Bloomington, Indiana.
EXCITING LISTENING! Police—Fire—
Emargency calls on your broadcast
radlo, $19.95 up. Also receivers, scan-
ners, dualband High/Low. Saich Com-
pany, Woodsboro 49, Texas 78393.

FREE! BARGAIN Catalog. Fiber optics,

LED's. transistors, diodes, rectifiers,
SCR's, triacs, parts. Poly Paks, Box 942,
Lynnfield, Mass. 01940,

LEARN WHILE Asleap with your re-
corder, phonograph or amazing Rew
“Electronic Educator'' endless tape re-
corder. Details free. Sleep-Learning
Research Assoclation, Box 24-Ef, Olym-
pla, Washington.

RENT 4-TRACT open reel tapes—all ma-

jor labels—3,000 different—frea bro-
chure. Stereo-Parti, 55 St. James Drive,
Santa Rosa, CA. 95401.

RADIO SHO-\-NS. 4 Hours $6.50. C:(aloq
25¢. Box 724, Redmond, Wash. 98052,

..lnnlo‘w

REPAIR TY Tuners—High Earnings. De-
tails of Complete Course, 12 Repair
Tricks, Many Plans, Two Lessons, all for
$!. Refundable. Frank Bocek, 3236 Enter-
prisa Branch, Redding, Calif. 9600!.

BUILD DISTANCE Crystal Sets. {0 plans

—25¢; 18 different—50¢; 20 different—
50¢, Catalog. Laboratories. 745-K Cor-
done, Reno. Nevada 89502.

COLOR CONVERTER for Black and

White Television. New Patentad Sys-
tem. An ldeal Do-It-Yourself Electronic
Kit, for Hobbyists and Experimenters.
Write for Free Brochure. Bele Electronics
Corp., itl Northeast Second Ave.,
Miami, Fla. 33132,

FREE ELECTRONICS Catalog. Treman-
dous Bargains. Edu-Kits, Department
C-61TAE, Hewlett, New York 1557,

RADIO & T.¥. Tubes—36¢. Free List.
Cornelt 4213-15 University, San Dlego,
Calif. 92105.

o o o INVENTORS & INVENTORS

PATENT SEARCHES including maximum

speed, full alrmall report and closest
patent coples $6.00. Quality searches
expertly administered with complete se-
crecy quaranteed. Free invention Protec-
tion forms and ‘'Patent Information."
Write Washington Patent Search Bureau,
Dept. éO. 7i4 (4th St, N.W., Washington

INVENTORS! SELL your invention for

cash or royalties! Our client manufac-
turers eagerly seek new ltems. Patented.
Unpatented.  Financial assistance If
needed. 25 years proven performance.
For free information, write Dept. 27,
Gilbert Adams, Invention Broker, 80
Wall St., New York, N.Y. 10005.

s o o DETECTIVES

PREVENT THEFT Electronically with the

Electronic Auto Sentry. Undefeatable!
Only $21.95. Detalls: Logic Technology,
Box 394, Milpitas, CA. 95035,

e ¢ s MUSIC

SONGPOEMS URGENTLY Needed, Pos-

sible Recordina/Publishing, 50-50 Agree-
ment. Betty's Muslc Maker's, 945H Cen-
tral, St. Petersburg, Florida 33705.

e o « ROCKETS

ROCKETS: IDEAL for miniature transmit-

ter tests. New illustrated catalog 25¢.
Single and multistage kits, cones, en-
gines, launchers, trackers, rocket aerial
cameras, technical information, ete. Fast
service. Estes Industries, Panrose Dept.
13-G, Colorado 8§240.

e o o MISCELLANEOUS

HOME ADDRESSING! $100 Weeklyl Send
stamped envalops. Montgomery, Box
705, Waxahachie, Texas.

PRINTED CIRCUITS Quick. Free esti-
mates. Industrial Photo A-17, Oakhurst,
N.J. 07755.

ELECTRONICS

For infarmation on terms, clos-
ing dates, etc., see heading

ILLUSTRATED

Classified Advertising Order Form

at top of Classified Section.

| INSTRUCTIONS: WORD COUNT: Zip code free. Figure one word for name of state (New Jersey); name of |
] city (Little Falis); sets of characters as in key (M-14); abbreviation of Northwest (NW); |
i 50(} d but note separate initials as in a name (M. D. Brown), 3 words counted as a word each. i
| a wnr DEADLINE FOR ADS: Copy must be in by the 20th day of the fourth preceding month for I
| Minimum Ad the issue in which the ad is to appear.
! 10 Words BLANKLINE: May be placed both above and below the ad, if desired. Each blank line is {
L charged as 5 words. |
-
{ TO: ELECTRONICS ILLUSTRATED « One Astor Plaza, New York, N.Y. 10036 - Att.: Classified Advertising Dept. !
| Gentlemen: Here's our copy for the Classified Section of ELECTRONICS ILLUSTRATED. Remittance of |
) 3 is enclosed to cover insertion(s) in the _ issue(s). '
‘ 1 2 3 4 ] N 5 '
| _ |
f 6 7 8 9 10 1
| T pa 12 13 14 15 "
: 16 17 18 19 20 |
) 21 22 3 23 24 :
: 26 27 28 29 30 |
) 31 32 33 34 35 |
| YOUR NAME _ = _PHONE. |
i FIRM (PLEASE PRINT) |
| ADDRESS |
b omy STATE 2IP |
= DATE: YOUR SIGNATURE : |
(PLEASE PRINT OR TYPE COPY . FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 7 |
!
July, 1971 105
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BUILD 20 RADI

and Electronics Circuits

PROGRESSIVE “£d.-Ki"®

HOME RADIO COURSE

Now Includes ¥ No Knowledge of Radic Necessary

: :’,2:’,’.‘5'.‘.'..‘,'!,5“5 W No Additional Parts or Tools Needed

% 5Q. WAVE CENERATOR

* SIGNAL TRACER v EXCELLENT BACKGROUND FOR TV
* AMPLIFIER 'l SCHOOL INQUIRIES INVITE

% SIGNAL INJECTOR - .

% CODE OSCILLATOR ¢ Sold in 79 Countries

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

offers you an Mk]undlllﬂ IIACYICAL HOME RADIO COURSE a
e. Our Nit is designed to train Rad & W ., making
i construc-

DI

learn how to bujid radie

wire and
fonat manner; h, with the standard typs of
evelopment of Printed Circuit chass )

the rrogruuv- Cod
Signal Vracer, Prog sive 3 al injector, Progres-
sive Oynam .dio l. Electronics Tester, Square Wave Generator .nd 1he accompanying
instructional material.

You will receive tr. 3 Cianses of F.C.C. Radio
Amateur License ¥ L i m Squao Wave Generator, Code
Oscillator, Signal Tracer and Signal Injecto . how to operate them. You
wil) receive an excellent bachground for elovie on, ui-ﬂ e Riectranics.

Absolutely no previous Imwledqc ol redio ar science mu red. The ¢ u N tha
product of many years of nd h will pre-
vide you with a basic education in (l.cnomu ana Radio, mes the low price
you pay. Tha Signal Tracer alone ortl the price d "oc L3

THE KIT FOR EVERYONE

ages  and ha:
llle‘ tbo ‘‘Edu-Kit h\ mon "un r9 couﬁ-
of the ldu- Rkt

well paying tep,
bu-inou or a }o. with a lutun you will find The it
the *‘Edu-K investmaent. allows you to teach yourself at your own
i rate. o innmdov IS necessary.

PROGRESSIVE TEACHING METHOD

‘ is the foremost educatienal
h d of electronics cummg The * uu‘
arn by Doing.’" Therefore you
s n a el.ulx

and
ious radio parts of the
L] d these parts. Then Jyou bulld

ed
and at ysur own rate, you wiil
multi-tube radio circuits, and doing werk like a

nd y
Protessional Rad
tncluoed course are Meceiver, Tra -mnmr. Code Oscillator,
Tu:.r. $ v and slgnal lnpctar c(rt These are not vaprole:
vi 13 radio

wiring and uﬂuorlno on metal e of radioc
Cireuit

a8 “‘Printed
THE “EDU-KIT' IS COMPLETE

ructions necessary to build twonlz ditferent radie and
circuits, ecach @ Iunln‘ (o operats. Our Kits contain tubes, tube .
. mica, nd paper tie .h

mmw-n. tublng. [) booh up \van. 301
¥ s
s, incl mted clm.n :ba
You aiso reee set

and a seif-powered namic lmm ana loctm.c.
Cod. Ca scillator

<o
addition you rec:
tube 1

ou rec'wa -emb.r"up n & Clus, Pree Consulita-
tion Service, Certificate of Merit and v
instructions, etc. Everything is yours to heep.

Progressive ‘Edu-Nits'" lnc., 1189 Broadway, Dept. S1GAR, Mowiett, M. V. 11587

Training Electremics Techmicians Since 1346

FREE EXTRAS

SET OF TOOL

® SOLDERING IRON
® ELECTRONICS TESTER
PLIERS.CUTTRRS

S Ld
TYROUBLE- 5”007!"6 BOOK
MEMBERSHIP IN IADIO-W CI.U.
N SERVIC C.C.
CENSE T.AINING
'.lNTlﬂ CIRCUITRY

learn trouble-shooting and
in & progreasive manner. You
tce repair on the seis that
you construct. You learn symptoms
and causés rouble in home,

: u
to do many & repair job for
neighbors, and charge
which will far exceed the price of
‘Edu-Mit.’" Our Consuitation Service
will help you with any technical problams
you may Rave.

FROM OUR MAIL BAG

ol ilahih., d 25 mur Pl.. Water-

bury, have repaired
uveral and made
money. Yor iteel. 1

was ready to -nnd uao for a Course,
but ,V found your ad and sent for your

u-Kils are wonderful. Mere
| am sending yow the qunnﬂoﬂs and aiso

Hin Al
'ool proud of b«omiug 3 member of your
Radio-TY Clud,
Nobert L. Shuf¥,
Muntington, W. V.
drop you a few | 3 te say that ) re-
ceived my Edu-Nit, and was really amazed
lM( such a .."aln can be had at such
w_w price. | have already started re-
ing radica and phonographs. My
lnond. were really navpnlt‘ to see me
r' inte the swing of it se quichly. The
roudble-shecting Tester that comes with
the Nit is reatly swell, and finds (M
trouble, if thers is any to be feund.®

1534 Monroe Ave.,

T UNCONDITIONAL MONEY-BACK GUARANTEE: — == c= = i

'Plcm rush my Pregressive Radie “'Edu-Kit” te me, as indicated below:
Check one box te indicate ch-n of model

{] Deluxe Modet $31.9
ID New Expanded Hodd $34.98 (Same as Delune Mode! plus Television

Check one box te indicate manner of Pavment
ID I enclose full payment. Ship “Edu-Nit"® pest paid.

0 § enclose $8 depesit. Ship “Edu-Xit* C.0.D. fer balance phn pestage.
0 Send me FREE additional infermation describing **Hedu-Kit.

|
|
Servicing Course). :
|
|
|

! PROGRESSIVE “EDU-KITS” INC. !
! 1199 Broadway, Dept. $16AE, Mewlett, N. Y. |1557

PRINTED CIRCUITRY |

At no lncrease in price, the ‘‘Edu-Kit''
new includes Printed Cireultry You build
a Printed Cireuit Signal Injector. a igue
servicing instrument that cen detect many
Radic and TV troubles. This revelutienary
new technique of radie econstruetion is now
M;--ln. popular im commereial radie and
T

A Printed Cireuit is a special insulated
chassis on whieh has been depasited a com-
ducting _material which tahes the place of
The various parts are merely pivgged
soldersd te terminals.

Printed Cirevitry is the dassis of medern
Automation Electronics. A knowledge of this
subjeet is a necessity today fer anyone im-
torested im Elostremics.

CIRCLE NO. 10 ON PAGE 13
106
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NTS GUIDE w154 ]

ELECTRONICS

g

APPROVED FOR VETERANS
ACT NOW! DON'T DELAY! 1 0 TRAINING PROGRAMS TO INSURE YOUR FUTURE

Please rush new Color Catalog and Sample Lesson plus information on course
checked below. No obligations. No salesman will call.

@ MASTER COURSE IN COLOR l MASTER COURSE IN
TV SERVICING ELECTRONICS TECHNOLOGY

COLOR TV SERVICING INDUSTRIAL AND

MASTER COURSE IN TV & AUTOMATION ELECTRONICS
RADIO SERVICING

PRACTICAL TV & RADIO COMPUTER ELECTRONICS

SERVICING BASIC ELECTRONICS

MASTER COURSE IN .
ELECTRONIC High School at Home

COMMUNICATIONS Major Appliances Servicing
l FCC LICENSE COURSE Course
Dept. 213.061
Name 0000000000000 Age
Address— =~~~ 0000
City. State.
Please fill in Zip Code for fast service

[0 Check if interested in Veteran [J Check here if interested ONLY
Training under new G.I. Bill in Classroom training in Los
Angetes
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»

National Technical Schools makes it easier to dou-
ble your income. All you reed is your own ambition.
The NTS Project Method simplifies yaur training...
makes it easy for you to enter Electronics...a
whole new world of opportunity.

You can have a solid career and probably. double
your present earnings. Start moving up today. In
Color TV. Or in computer and industrial elec-
tronics. Or in communitations and aerospace. It's
easier than you think.

— 1 Calif.

BUSINESS REPLY MAIL |

Mo Postage Stamp Necessary if Mailed in the Umtea States

z //////////4

FIRST CLASS
Permit No. 3087

L =

POSTAGE WILL BE PAID BY

NATIONAL Gee SCHOOLS

4000 South Figueroa Street
Los Angeles, California 90037

N NN AN AN

=

P

[

i -]
=

=

=

N

¥

»

o - r——-——mﬂ
e —

gr—

s

F
)

(see other side for
more information)

World Wide Training Since 1905
4090 So. Figueroa St., Los Angeles, Calif. 90037

1i3s i vy T | L iy T S

APPROVED FOR VETERANS

NTS...An Accredited School devoted to
both Resident and Home Study Training

NTS...Occupies a city hlock with pver
a miilion dclls@ faciiities:
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