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266 ways to make more money 
ICS is the oldest, largest school of its kind. 266 

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 
Income Tax (U.S.A.) 
Industrial Accounting 
Junior Accounting 
Office 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 
Illustrating with Options: - Magazine 
-Advertising Layout 

and Illustration 
Interior Decorating 
Oil 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 
Automobile 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. 
Office 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 
Industrial 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 

Tech n. 
Chemical Process Equip. 

Design & Operation 
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 

graduates. Clip and mail the card now or write ICS, 
Scranton, 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. 

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 Programming 
Fortran Programming 

for Engineers 
Programming for Digital 

Computers 
Programming the IBM 

1401 Computer 
Programming the IBM 

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 Appliance Ser. 
Electrical Appliance Ser. 

with Equip. Training 
Electrical Contractor 
Electrical Eng'r'g Tech. 
Electrical Home Maint. 
Electrical Home Maint. 

with Equip. Training 
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 Training 
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 Schoo Business 
High Schoo (Canadian) 
High Schoo General 
High Schoo Math. 
High Schoo Secretarial 
High Schoo Vocational 
High Schoo 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 
Industrial 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 
Oil Well Servicing 
Petroleum Production 
Petroleum Production 

Engineering Tech. 
Petroleum Refinery Op. 

PLASTICS 
Plastics Techn. 

PLUMBING HEATING 
AND AIR CONDITIONING 
Air Conditioning 

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 
Paper 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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Andabrandnewone! 

Offeil 
LearnTVrepair.iO 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 lose nothing. 

Send Just S5 
Simply send us $5 for the first text of the course. 

Read thróugh 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 all 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 problem and why that remedy is best. What's 
more, quizzes are spotted throughout the course so 
you can check your progress. 

Course is Short ... Complete 
All in all, the course consists of 6 texts .. . 

936 pages of concise, easy -to- follow instruction ... 
plus 329 detailed illustrations .. . a dictionary of 
TV terms geared directly to course material -which 
will be invaluable during the course and later. 

At the end, you get the coveted ICS diploma . 

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 
to 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. 

CSInternational Correspondence Schools 
Division of Inter 

ICS, Scranton, Pa. 11151S Q2067A 

p Here's my S5.00. Send me the first text of the ICS 
TV Servicing /Repair Course. It I'm not convinced with- 
in 10 days that this is the most thorough and easy to 
understand way to team TV repair, you'll refund my 
money and that's that. 

Name 

Address 

(please print) 

City State -Zip* 
0 Send the full course. I've included $99 -plus state 
tax. (And I'll still have the 10 day trial refund privilege.) 

Return This Coupon Today For 10 Day Trial. 

March, 1971 1 
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AMATEUR RADIO 
The Ham Shack 
Ham Station Switchbox 

COMING NEXT ISSUE 
Annual Special CB Section 

Soothing Background Music 
Around the Clock 

Who the Hell is Dolby? 

How to Service Stereo Amplifiers 

Wayne Green, W2NSD /1 55 
Charles Green, W6FFQ 84 

CITIZENS BAND 
CB Corner: CB Lobby in Washington Len Buckwalter, KQA5012 58 
The CeeBeeper Leslie Powell 59 

AUDIO & HI -FI 
Hi -Fi Today: Madison Ave. vs Hi -Fi John Milder 33 
Basic Equipment for Audio Servicing Herb Friedman, W2ZLF 38 

SHORT-WAVE LISTENING 
How to Win Our New DX Award C.M. Stanbury II 50 
The Radio Euzkadi Mystery- Solved! Don Jensen 74 
Big Booster for the BCB Herb Friedman 77 
The Listener: Moon Walk with the VOA C M. Stanbury II 92 
DX Letter from Britain Sylvia Margolis 93 

ENVIRONMENTAL ELECTRONICS 
A Direct -Reading Sound Meter You Can Build Walt Henry 27 

KIT REPORT 
Better than First Rate Stereo Receiver 48 

SERVICE 
Service Tips Art Margolis 25 
Basic Equipment for Audio Servicing Herb Friedman 38 
How to Stretch the Life of a Picture Tube Art Margolis 65 

ELECTRONICS FOR THE HOME 
An Inverse Burglar Alarm Joseph Ritchie 62 

YOUR CAREER 
On Being a Buyer in Electronics Harold F. Schell 81 

THEORY AND PRACTICE 
Can You Learn Electronics from Educational Kits? Vince Daniels 42 
The Insulation With the Shrinks Ronald Lumachi, WB2CQM 46 

YOUR LIBRARY 
Broadsides 
Good Reading 

NEW PRODUCTS 
Electronic Marketplace 
Electronics in the News 

14 
Tim Cartwright 41 

20 
56 

HOBBY & BUSINESS OPPORTUNITIES 
Classified Ads 104 

EDITORIAL 8 

REGULAR DEPARTMENTS 
Feedback 10 

Uncle Tom's Corner Tom Kneitel, K2AES, KQD4552 12 

Product Information Service 15 
Over & Out Rodrigues 98 
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creative and thrifty toot 
SAVE WITH EICO KITS AND WIRED EQUIPMENT. 

NEW "TREASURE 
HUNTER" KIT 

Finds metals, pipes several 
inches underground. EICO 

TH -30 Solid State Treasure 
Hunter locates iron, steel, 

tin, gold, silver, copper 
etc. Beep pitch in- 
creases as you near 
object. 

Battery oper- 
ated. $29.95. 

40, 
NEW "BULLHORN" KIT 
Cames your voice up to 400 feet. 
EICO BH -16 Solid State Bullhorn. 
25,2 lbs. light, is perfect for 
all outdoors, camping. sports. 
Battery -operated. $15.95. 

NOW YOU CAN SEL. 
HE MUSIC YOU HEAR. 

Sound tt GolOr 
COLOR MACE% 

EMetron!e Art injoMoy 

R 
"CHROMA- 
CUBE" 
Classic white 18" 
Cube features a 
fantastic audio - 
responsive light 
display. 

Color Organs, Translators, 
Strobes 

"CELESTIAL 
UTES" 

Constantly flowing 
color images move 

in rhythm to music. 
24 "x74" x 6 ". 

"LIGHT FANTASTIC" 
Translucent dome provides 3- 

dimensional world of ever changing 
light patterns in response to music. 38" high. 

"011L111á2 
STEREO KITS 
The lowest- priced 
component quality 
high fidelity! 

EICO 3780 50 -Watt 
- Solid State FET AM -FM Stereo 

ltv,,,,r. Kit $109.95. Wired $169.95 

NEW EICOCRAFT 
The electronic science project kits 
for beginners, sophisticates, 
educators. 42 kits to date. 

--ei 
OLUm urtGANS 

The now dimension 
to music pleasure. 

EICO all electronic solid -state 
Audio -Color Organs transform 
sound waves into moving synchro- 
nized color images. 
MODEL 3450 Giant (30" x 12" x 
10 ") 4-Channels. Kit $79.95, 
Wired $109.95. 
MODEL 3445 (24" x 12" x 10 ") 
4- Channels. Kit $64.95, 
Wired $99.95. 
MODEL 3440 (10" x 15- x 16 1 
3-Channels. Kit $49.95. 
Wired $79.95. Other models to 
choose, from $19.95 and up. 

TRANSLATORS 
The electronics you need to create 
audio -stimulated light displays. 

MODEL 3460 
1 Channel. 

-I Kit $24.95, 
Wired $39.95. 

FM Wireless 
Mike $9,95. 

EICO 308O 50 -Watt Silicon 
Solid State Stereo Amplifier. 
Kit $69.95, Wired $109.95 

FICO 3300 Silicon Solid State 
FET AM -FM Stereo Tuner. 
Kit $69.95, Wired $109.95 

8 NEW EICOCRAFT KITS 
Automotive "LIGHTGUARD" 
"VARIVOLT" DC Power Supply 

" MOODLITE" Light Dimmer 
Control "VARASPEED" Motor 
Speed Control " LIGHTSHOW" 
Sound/ Lite Translator 
"ELECTRIC FIESTA" Audio Color 
Organ "SUPER MOODLITE" 
Remote Control Light Dimmer 

"ELECTROPLATER" From 
$2.50 to $14.95. 
NEW 
"FLEXI -CAB" 
Build your own custom 
designed cabinet in 
minutes! 
Give your EICOCRAFT 
and other projects 
that finished pro - 
fessional look with 
decor -styled FLEXI- 
CAB vinyl clad steel 
cabinets. Fast, easy, 
push- together 
assembly. 3 -sizes 
from $3.49. 

NEW SOLID STATE TEST INSTRUMENTS 
The first and only solid state test eqp ,- ./steed for 5 years! 

4111.11 MOINONIS 

FICO 240 Solid State FET -TVM. Kit $59.95, Wired $79.95. 
EICO 379 Solid State Sine /Square Wave Generator. 
Kit $69.95, Wired $94.50. 
FICO 242 Solid State FET -TVOM. Kit $69.95, Wired $94.50. 
FICO 150 Solid State Signal Tracer. Kit $49.95, Wired $69.95. 
FICO 330 Solid State RF Signal Generator. 
Kit $59.95, Wired $84.50. 

2 PAGE EICO CATALOG FA -3 
Send nee catalog describing Ine tell EICO line et 200 best 

and name of nearest dealer. Enclosed Is 25c for 
postage and handling. 

Name 

Address 

State Zip 

O 

O I MODEL 3465 
3 Channel. 

Kit $39.95, Wired $69.95. 

STROBE LITES 
Burst of white light flash in 
cadence of each beat of audio. 
Model 3470 
Adjustable Rate 
Kit $29.95, 
Wired $44.95 
Model 3475 
Audio Actuated. 
Kit $39.95, Wired $59.95. 

AUTOMOTIVE 

FICO 889 Solid State 
,,,,, Capacitive Ignition 

System. 
Boost gas mileage up to 25 %, 

life or points, plugs to 100,000 miles; 
Kit $29.95, Wired, $39.95. 

lÇee9 

FICO 888 Solid State 
Universal Engine Analyzer. 

Tunes and troubleshoots 
your cari boat engine, the 

totally professional way. 
Kit $49.95. Wired $69.95. 

EICO Electronic Instrument Co., Inc. 
283 Malta Street, Brooklyn. N.Y. 11207 
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10004 OF UNUSUAL SC1INTHIC BARGAINS 4 rehra'safq.. 

SPECIAL UNIQUPplifE tJEIIC LIGHTING 
fog ,o tr. n 

FASCINATING "ACTION" 
LAMPS! 

NEW 

DIMENSIONS IN 

BEAUTIFUL 

LIGHTING 

Create Illusion Lamps 
Are Moving! 

Turn on any of four new style lamps, and the room "turns on" 
with whirling, ever- changing patterns and colors. Table -top 8', 12" 

heat- driven glass ATMOSPHERES or motor- driven 16" and 24" plastic 
models (table -top or hanging versions). COLOR COLUMN Patterns 
loop and roll around 25" tall, 7" dia. plastic and motor- driven unit. 
Illusions swirl up one block . down the next brightly colored 
plastic sections of the 14" high, heat -driven PAGODA. COMBC 

LIGHT's 3 -way switch turns on glass, read -by globe, the plastic 
"action" column, or both. Heat -driven and 221/7" high. Six addi- 
tional and interchangeable masks are available for each sensational 
decorator lamp. 

ATMOSPHERES 
8 " -No. 80,139E8 $31.00 Ppd. it -No. 85,198E8 540.00 Ppd. 

16" -NO. 85,196EB $15.00 FOB 

Hanging -No. 85,197E8 565.00 FOB 

24 " -No. 85,202EB $115.00 FOB 

Hanging -No, 85,201E8 $91.50 FOB 

COLOR COLUMN -No. 80,140E11 $58.00 FOB 

COMBO LIGHT -No. 80,147E13 $63.50 FOB 

PAGODA LITE -No. 80,141EB $25.00 Ppd. 
REPLACEMENT MASKS -33/4 " -$6.25; 43/4"- $7.25 

'Wright Ideas' in Unique Lighting Big. new 100 -page handbook 
packed with facts, scant',! with illustrations. All latest develop- 
ments, applications, equipment. 81/2" x I1" looseleaf paper to 
fit 3 rings. Stock No. 11100E6 $3.00 Ppd. 

BLACK -LIGHT MIGHTY MITES 
ltelith'ely small (12 ") fixtures 
give surprisingly bright black - 

light. Mirror- finished reflector 
makes instant starting 8 -watt. 
high- Intensity bulb look Ilke 40- 
watter. l'y to 5,000 hours of 
safe, long -wale (3660A) black - 

light to really turn -on parties 
light & theatrical shows, psy- 

chedelic decors, holiday decora- 
tions. Shockproof end -capa remove for safe, easy replacement of bulb 
and starter. Stands upright or horizontal. Aluminum case. 
Stock No. 71,274EB $14.95 Ppd. 
DELUXE OUTDOOR,INDOOR MODEL 
Stock No. 71,299EB $19.95 Ppd. 

1st LOW -COST XENON STROBE! 
Price breakthrough in bright 
reliable electronic strobes. 
50W /Second xenon tube. Vari- 
able flash rate -00 to 500 per 
minute. Long life -more than 
1,000,000 flashes. Printed cir- 
cuit board design. Safe. dur- 
able Bakelite rase. Externally 
mounted bulb, plastic shield. 
6,,,¡x33/4 x2". 54 oz. l'erfect for 
psychedelic, stop- action light- 

ing effect, for home light shows, patties, displays. 
Stook No. 71,342EB 324.95 Ppd. 
BUILD-IT-YOURSELF STROBE KIT 
Stock No. 71,343E8 $19.95 Ppd. 

Order by Stock No. -Send Check er M.O.- Money -Rack Guarantee. 

EDMUND SCIENTIFIC CO, BARRINGTON N.J.Ioeool 

GIANT FREE CATALOG 
140 PAGES!- 1000's OF BARGAINS 
EDMUND SCIENTIFIC CO., 300 EDSCORP 
BUILDING, BARRINGTON, NEW JERSEY 05007 
Completely n e edition. New items, categories, 
Illustrations. Dozens of electrical and lectro- 
magnetic paris, accessories. Enormous selection 
of unique lighting items, Astronomical Telescopes, 
Microscopes. Binoculars. Magnifiera, Magnets, 
Lenses. Prisms. Many war surplus Items: for 
Lihbylsta experimenters workshop, factory . 

4 

WRITE FOR CATOLOG " =B. " J 
CIRCLE NUMBER 16 ON PAGE 15 
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N 
exciting home 
training to be a 

COMPUTER 
TECHNICIAN 
NRI program includes a 
complete, operating computer, 
with memory, to make you 
thoroughly familiar with 

computer organization, 
design, operation, construction, 
programming, trouble shooting 
and maintenance. 

You build your own digital computer step -by -step, 
circuit -by- circuit. You really get involved as you learn eon, 
puts organization, operation and programming with this remarkable 
new training aid. It performs the same functions as bigger commer- 
cial computers -and its yours to keep and use. 

What better way t.. learn all about computers than to ac 
wally build and use one? That's exactly what you do in NRI's 
new Complete Computer Electronics home training program. 

What you see illustrated may very well he the most unique 
educational aid ever developed for home (raining. This is not 
simply a "logic trainer." It is literally a complete, general 
purpose, programmable digital computer that contains a 
memory and is full }' automatic. It's a small -scale model of 
larger. expensive commercial computers. Once you build it 
and it is operational. you can define and flow -chart a problem. 
code your program, store your program and data in the mem- 
ory bank. Press the' "start" button and. before you can remove 
your finger, the computer solves your problem and displays 
the results. 

NRI is offering this new course because this is only the be- 
ginning of the "Computer Ago." The computer industry con- 
tinues to leap ahead. Qualified men are urgently needed, not 
only as digital technicians and field service representatives. 
hut also to work on data acquisition systems in such fascinat- 
ing fields as telemetry, meteorology and pollution control. 
Office equipment and test instruments also demand the skills 
of the digital technician. This exciting NRI program can give 
you the priceless confidence you seek to walk into a lechni 
cian's job and know just what to do and how to do it. 

You learn with your hands as 
well as your head Planned from the beginning to 
include training equipment in the pioneering NRI tradition. 
this exceptional new course combines kits with educator-ac- 
claimed NRI "bite -sine" texts in an easy -to- understand pack- 
age. But, unlike other home training, this is not a general 
electronics course. Lessons have been specifically written to 
sires, computer repair. You perform a hundred experiments, 

build hundreds of circuits, use professional lest equipment. 
You build and use your own solid -state, transistorizes) volt - 
ohmmeter anni your own oscilloscope in addition to your digi- 
tal computer. Bemuse you work with your hands as well as 
your head, your training is as much dun as it is education. 

Train at home with the leader 
There is so much to tell you about this latest NRI "first" in 
home training, you must fill out and mail the coupon today. 
Get the full story of Complete Computer Electronics and the 
amazing dPgital computer you build and use as you learn. The 
free NRI Catalog vuu receive also tells you about other NRI 
training plans in Color TV Servicing, Communications. Elec- 
tronics Technology. There is no obligation. No salesman will 
call on you. NATIONAL RADIO INSTITUTE. Washington. 
D.C. 20016. 

r 1 
MAIL NOW FOR FREE CATALOG 

NATIONAL RADIO INSTITUTE 
Washington. D.C. 20016 92 -031 

Please send me your FREE CATALOG with de- 
tails about new Complete Computer Electronics 
training. (No salesman will call) 

Name Age 

Address 

City State Zip 

L 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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TAPE CLUB 
Spectacular Get -Acquainted Offer 

Enjoy Fabulous Savings From the World's 
FIRST Stereo 8 Tape Cartridge Club! 

NOW! Enjoy top Stereo 8 hits by top 
stars ... at top savings! Choose from 
renowned labels: RCA, Warner Bros., 
London, Mercury, Reprise, Atlantic, Atco - in every music category. Look at 
these exclusive benefits: 

SAVE NOW! Choose FIVE tapes for 
only $6.95 (worth up to $49.90 at regular 
Club prices). After trial membership, 
under the Club's generous dividend 
plan, you may choose one tape of equal 
value FREE for every two you buy at 
regular Club price (usually $6.98). That's 
a 33V3% average saving! 

Keep posted! MEDLEY - the Club's 
free magazine - brings news of almost 
350 Stereo 8 releases, featuring a Selec- 
tion of the Month in the musical cate- 
gory you prefer. If you want this tape, 
do nothing - it will be shipped auto- 

matically. If you want other tapes, or 
no tapes, indicate your choice on the 
card always provided, and return it by 
the date specified. 

All tapes guaranteed! Club's own War- 
ranty unconditionally guarantees all 
tapes against defects for 1 full year after 
purchase, regardless of label. 

Charge them! Pay cnly after you re- 
ceive tapes and are enjoying them! 

Send no money! Choose 5 of 82 hits 
shown here; we'll bill you $6.95 plus 
small shipping -service charge later. You 
may cancel membership after accepting 
6 more, or continue to enjoy savings of 
one -third for years to come, with no ob- 
ligation to buy! Mail the coupon right 
now to: RCA Stereo 8 Tape Club, P.O. 
Box 26878, Lawrence, Ind. 46226 
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Mail to: RCA STEREO 8 TAPE CLUB, P.O. BOX 26878, Lawrence, Indiana 46226 
Yes, please accept my application for membership in the RCA Stereo 8 Tape Club, and 
send me Me 5 cartridges I have selected for only $6.95. I understand I may refuse the auto- 
matic shipment of each month's Main Selection or order other selections by returning the 
dated card always provided. I agree to buy as few as six more cartridges within a year to 
fulfill my trial membership, after which, under the Club's dividend plan, I may choose one 
tape of equivalent value FREE for every two I buy at regular Club prices. (A small shipping - 

service charge is added to each order.) 
MAIL ME THESE FIVE CARTRIDGES (indicate by number): 

I am most interested in the following type of music (check one only): 
Popular (Instrumental/Vocal Moods) Classical 

Country A Western Today's Sound (Rock /Soul /Folk) 

Mr. 
Mrs. 

Address 
(Please Print) 

City State 

Phone..( 
Area Code 

Limited to new members; Continental U.S.A. only; one membership per family. 

Zip 

T3 4-3S 
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What is EI? 
HUNDREDS of magazines are published in the United States. The 

editor of each one likes to think his publication is different from 
any other, that it has a unique personality. 

The editors of EI believe this to be true about our publication. We 
want to be outstanding as a publication devoted to you -a singular audi- 
ence made up entirely of electronic hobbyists. Sometimes we discuss 
military and industrial electronics and we now and then delve into the 
facts of management or production to keep you abreast of what's hap- 
pening in the world of electronics. But our uniqueness lies elsewhere. 

For the editors and our readers, electronics represents a fascination, 
a hobby that brings pleasure and satisfaction into our lives. For many 
in our audience, electronics also is a profession. But we leave profes- 
sional advice and high -level technical discussions to the several fine 
publications that specialize in those subjects. Again we say, EI is a pub- 
lication for electronic hobbyists. Perhaps not surprisingly, the editors 
who put El together are also electronic hobbyists. So ours is a publica- 
tion by electronic hobbyists for electronic hobbyists. 

We try in every issue to include articles for the beginning hobbyist - 
someone like a son of ours; for the hobbyist of average skills -someone 
like most of us; and for the advanced hobbyist -perhaps the man of 
high technical achievement in the profession of electronics who also 
finds time to be a hobbyist. Most of our readers, we know, have greatest 
interest in articles and projects involving average skills. But we feel 
strongly about the other types of articles, too. 

Advanced hobbyists need involved and sometimes difficult projects 
and stories to challenge their abilities. And editorial matter presented 
with the beginner in mind is just as important if not more so. Every 
electronic hobbyist becomes to some extent an evangelist. He knows his 
hobby is the very best in the world and he wants to talk others into 
enjoying the same hobby. We are no different. As hobbyists, we want 
to make converts. As editors, we also are aware that young converts 
represent our readers of tomorrow. 

There are several specialized hobbies within the big hobby. As every 
reader must be aware, we go to great lengths to produce articles and 
projects to satisfy these specialized appetites. The specialists in our 
audience include amateur -radio hobbyists, Citizens Band licensees, hi -fi 
and stereo fans, short -wave listeners, fall -time and part -time servicemen, 
theorists and experimenters -those who will try nearly any circuit just 
to see whether it will work and whether they can improve it -and 
hobbyists who are becoming interested in the possibilities of pursuing 
electronics as a career .. . 

Above all, we want to produce for you the best articles and construc- 
tion projects possible to fulfill the obligation represented in that line on 
our cover that says, Consistently the Best in Hobby Electronics.* 

193erae,_ 
Editor 
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on home improvements, 
air conditioning, 

power tools and more 

Just look back over the past few years and figure how much you have 
spent on repairs for your home, your car, your appliances. Wouldn't 
you like to keep these high -priced repair fees for yourself? Well, 
now you can. 

As a reader of Popular Mechanics the chances are that you already 
have a considerable degree of skill with tools. Nevertheless, you may 
have hesitated to tackle more complicated repairs, improvements or 
hobby projects. 

Now, however, this FREE Book -packed with the combined skill and 
know -how of 257 Popular Mechanics expert editors, consultants and 
designers -can put a professional edge on your do- it- yourself skills. 

The most difficult jobs will soon become easy 
Before you know it, you'll be able to fix car engine troubles ... 
transform unfinished attic space into an extra bedroom ... catch 
more fish using homemade lures... learn "tricks -of -the- trade" in 
handling power tools ... save hundreds of dollars when buying and 
servicing appliances. 

These are just a few of more than 6,000 exciting "how -to" ideas, 
plans, and valuable projects you'll find in POPULAR MECHANICS 
DO -IT- YOURSELF ENCYCLOPEDIA. You'll learn how to get more profes- 
sional- looking results than ever before in your carpentry, metalwork, 
plumbing, masonry, electrical wiring, electronics, hi -fi, stereo, car 
repair, painting, decorating ... PLUS exciting new ways to help you 
get more fun out of your hobbies, sports, vacations. Experts lead 
you step -by -step through every project you select. Without question, 
here is the most helpful, reliable, "how- to- do -it" guide you've ever 
seen -and Volume I -a $3.49 value -is yours ENTIRELY FREE! 

You risk nothing on this FREE Book offer! 
As soon as your gift book comes, browse through it -try some of 
the exciting ideas -use some of the money -saving tips. We're sure 
you'll get so much valuable help from this book, you'll want to see the 
other volumes as they are published. You can see future volumes 
without risk -on a 14 -day FREE TRIAL basis. But this first volume is 
yours as an outright gift -whether you buy one, two, five, the whole 
set, or none at all. But please hurry. Our supply of gift volumes is 
definitely limited. To be sure of getting your copy FREE, mail the 
coupon today. 

Here is a brief glimpse of all 
your FREE Volume brings you: 

Fix 8 common car engine prob- 
lems and save garage fees 

Cure a wet basement and save 
$200 to $2,000 under what pro- 
fessionals charge 

Professional tips for expert 
sanding 

How to save on band saw blade 
costs by making your own 

March, 1971 

Save money air conditioning 
your entire home 

Burglarproof your home with 
special power alarm 

Learn arc welding basics in 6 

hours of easy practice 

Build a gas -fired barbecue for 
more back -yard fun 

PLUS much, much more 

CIRCLE NUMBER 1S ON 

MAIL COUPON TODAY! 

Popular Mechanics Book Division, Dept.8503 
250 West 55th St., New York, N.Y. 10019 

Please send, entirety free, Volume 1 of the new, 
illustrated POPULAR MECHANICS DO -IT- YOURSELF 
ENCYCLOPEDIA. I'm not obliged to buy 3nything- 
now or later -but am entitled to receive additional 
volumes (including future Yearbooks), on approval 
as published each month. After examining each 
volume free for 14 days, I either return it and owe 
nothing -or keep it and remit low subscriber price 
of $3.49 a volume, plus shipping. I reserve right 
to cancel any time -without obligation. Whatever 

I decide, Volume 1 is mine to keep free! 

Name 

Address 

City 

State Zip 

Signature 

This offer available in Canada at a slightly higher 
price. Canadian residents mail coupon to New York 
address. Shipment of books and all services will be 
handled within Canada. 
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Feedback from Our Readers 
Write to: Letters Editor, Electronics Illustrated, 67 West 44th St., New York, N.Y. 10036 

CRT KARATE 

Your article HOW TO CHANGE A 
COLOR PICTURE TUBE (Jan. 71 EI) 
made mention of the fact that some new 
tubes are implosion proof and thus don't re- 
quire the kid -gloves treatment. Just how do 
you tell if the CRT will blow or not? The 
only way I can see it to give it a shot right 
in the mouth. 

Nelson Buckley 
Billings, Mont. 

Implosion -proof tubes are like fireproof 
buildings -good to know but unwise to test. 
All picture tubes should he handled with the 
utmost care. 

FOREIGN AID 
I have been a reader of EI for quite some 

time. It has been a prime reason for my great 
interest in ham radio. Unfortunately, gear 
is scarce in these parts and I was hoping that 
some of your readers would like to work out 
some kind of an agreement for exchange. 

Felix Quashie, Jr. 
Box 59, Koforidua 
Ghana, West Africa 

I am very interested in corresponding with 
some of your American readers on the sub- 
ject of electronics. It is becoming a popular 
subject here and we need some expertise. 

D. Roberts 
155 1st N. Block 
Ratatinagar 
Bangalore -10 
India 

The spirit of ham radio and electronics 

has always been international -so let's give 
these guys a helping hand. 

TO ERR IS HUMAN 
Thank you for your kind review of our 

book, Small Appliance Repair Guide. Please 
note that the book sells for $4.95 not 95¢ 
as the review stated. 

Verne M. Ray 
Tab Books 

We've got to do something about our pruf 
reader. 

ALL IN FAVOR 
Your story on the video gramophones 

(COMING!( ?) ... THE VIDEO GRAMO- 
PHONE, Jan. 71 EI) was well done. Since 
the first broadcast of TV back in the Forties 
I have been waiting for a way to get good 
programs on a regular basis. I hope the 
manufacturers don't sell out to commercial- 
ism here, too. 

Arnold Rinse 
Danbury, Conn. 

Your piano adaptor (OUR SYNOVOX 
ADDS ORGAN TONES TO YOUR 
PIANO, Jan. 71 EI) is sure to produce over- 
tones in the music industry. I am a profes- 
sional accordionist and would like to know 
how I can utilize the Synovox with my pres- 
ent instrument -hands free. 

Bob Colombo 
Decatur, Ill. 

Well Bob, you can always try hoofing it 
or, better yet, you could attach it to your 
accordion and play it with your nose 
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THE GREAT NEW "45" 
Looking for the mobile antenna that out- 
performs the others? Get the "Super 45 ". CS-WandiaelVie You'll see why Shakespeare, the fiber- 
glass pioneer, is the leader in fine an- 
tennas. 

industrial Sales Division 

Jefferson Square P. 0. Drawer 246, Columbia, S. C. 29202 (803 -779 -5800) 

CIRCLE NUMBER 2 ON PAGE 15 
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Uncle Tom's Corner 
By Tom Kneitel, K2AES /KQD4552 

Uncle Torn answers his most interesting letters in this column. 
Write him at Electronics Illustrated, 67 West 44th St., New York, N.Y. 10036. 

* OK, your Long Nights (Nov. '70 EI) sold 
me on the prospect of Ouija boards being the 
answer to no- license hamming. How do you 
make the first contact, though? Do you rap 
out CW with your knuckles or just call CQ? 

Arnold P. Rettig 
Gallatin, Tenn. 

The secret of Ouija board hamming is that 
you can't act like a ham. Remember, if you 
are trying to raise somebody who's been gone 
200 years, he's not going to be in any hurry - 
so you don't need to use shorthand. 

* With this recent contact in the world of 
the unknown, you must have set the DX rec- 
ord of all time. 

Hal Springer 
San Jose, Calif. 

Sure Hal, but would you mind going and 
picking up my QSL? 

* Between 13.7 and 13.9 me I have received 
a mystery station calling itself KC2X10. No 
location is given. What is it, and where? 

Richard Brennan 
Chicago, Ill. 

On 13.580 me I logged KC2X10. I know 
it's an experimental station but can I get a 
QSL from it? 

Joe D. Rippe 
Chagrin Falls, Ohio 

KC2X10 is an experimental station on 
about 12.75 mc.. . 

Terry O'Laughlin 
W. Allis, Wis. 

What is KC2X10, which I heard on 13 
mc...? 

Larry Watersot, 
Ft. Wayne, Ind. 

I don't think any station has created so 
much reader interest since the days of Radio 
Swan Americas or the old Blue Eagle. I have 
a mountain of mail on KC2X 10. A check 
with the FCC office in Washington drew a 
blank. They went into shock and told me 
that it was a "classified U.S. Government 
operation." Using some of my own contacts 
elsewhere, I learned that it is operated by 
the National Bureau of Standards, Boulder, 
Colo. The correct frequency is 13.560 me 
(Joe Rippe, yours was the only good guess). 
The station won't be on long and may have 
been shut down by the time you read this. A 
prepared reply card with your reception re- 
port might get you a QSL. 

* Very often while I'm listening to my FM 
broadcast receiver I hear aircraft communica- 
tions cutting in right on top of the FM sta- 
tion. What causes this? 

Grant Laughton 
Skokie, Ill. 

This is caused by poor image rejection in 
the RF stage of your receiver. The FM re- 
ceiver uses a 10.7 -mc IF, and what you are 
hearing are aircraft signals which are being 
transmitted at twice the IF frequency added 
to the frequency to which the FM receiver's 
dial is set. This occurs when an aircraft is 

close to you and puts out a signal which is in 
excess of the image rejection capabilities of 
the FM receiver. 

* Because of the inherent qualities of metals, 
it seems to me that it should be possible to 
locate underground metal objects without 
complicated and expensive solid -state devices. 

Art Marcovese 
Alomogordo, N. M. 

Have you considered a shovel? 0 
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The Army can lake 
your hobby and Turn it 

into a career. 
Tear down an engine 

or snap a picture or solder some 
wires to a speaker to rock the 
room. 

Maybe you call it a hobby 
or a knack or maybe even your 
thing. 

And, you know, the Army 
can take that favorite talent of 
yours and turn it into a rewarding, 
lifetime career. 

We have more horsepower 
than the Motor City. 

We have cameras that can 
take a portrait of a bird a half 
mile away. 

We have electronic 
equipment so new that it hasn't 
even been named yet. The Army 
needs people to run it all and 
keep it running. 

We can train you to be an 
expert. What's more, we'll 
guarantee this training in writing 
before you enlist. 

Send for our free book. 
Use the coupon or write: 
Army Opportunities, Department 
200A, Hampton, Virginia 23369. 

It's full of things. Maybe 
yours is one of them. 

Your future, your decision. 
Choose ARMY. 

Army Opportunities Date 
Dept. 200, Hampton, Va. 23369 

I'd like to find out more about how the Army 
can turn my hobby into a career. Please send me 
your free booklet. 

Name Dat° of Birt 

Address 

City Coutnty 

State Tip Phone 

Education 
ál 3-71 
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CB gets a first ever from Turner 

1, 

IIIRII,. 

GU1RAI`ITEED 

,...,,,.,o.. 

Get the most out of your base rig. Put some- 
thing new into it. Buy a Turner Modulation 
Indicator and be sure of full modulation 
every time. There's no other way to keep a 

steady eye on your signal. And nothing 
could be easier 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 

lot farther. Buy now. Be among the first to 

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 -contained 
standard 9 -volt battery operation. CB users 

net price $39.50. Manufactured in the United 

States by the Turner Company, A Subsidiary 
of Conrac Corporation, 909 17th Street N. E., 

Cedar Rapids, Iowa 52402. 

The Turner Company 
CIRCLE NUMBER 4 ON PAGE 15 

Broadsides 
Pamphlets, booklets, flyers, application notes and bulletins 

available free or at low cost. 

USUALLY when you hear of a good bargain 
available across the border, your mind 

conjures images of Cuban cigars and untaxed 
rum from down Mexico way. While the Mexi- 
cans have this working for them, the Canadians 
are working on good deals in electronic gear 
for the hobbyist. Gladstone 'Electronics offers 
many unusual pieces ranging from Canadian - 
made speakers to English experimenter's kits. 
The catalog is free from Gladstone Electronics, 
1736 Avenue Rd., Toronto 382, Ontario. 

If you're going prematurely grey trying to 
keep track of all the types and numbers of semi- 
conductors available, the GE Entertainment 
Semiconductor Almanac has enough info to keep 
you from the toupee parlor for years. Com- 
ponents covered in this catalog (ETRM- 4311F) 
include light -activated SCRs, transistors and 
thermistors. There are also cross references to 
match practically any part with the GE equiva- 
lent. Write to GE Tube Dept., Distributor Sales, 
316 East Ninth St., Owensboro, Ky. 42301. 

There comes a time when you find something 
that requires a special tool. The Electronic Tool 
Co. enters to save the day. They have a special 
IC cutting and forming tool in addition to a 
whole line of specialized electronics tools that 
will handle many special situations. Request 
catalog No. 770 from Electronic Tool, 3324 
White Plains Rd., Bronx, N.Y. 10467. 

When the time comes that your test bench 
can no longer service anything made after World 
War II, it might be good for business to pick 
up some new equipment. Dynascan has just re- 
leased a catalog of B & K test equipment in- 
corporating the latest in solid -state design. In- 
cluded are an FET VOM, and a tube tester with 
lockout pushbuttons that provide positive short 
indications. The updated version of the Tele- 
vison Analyst can now check every stage of any 
set. Write for catalog BK -71 from Dynascan, 
1801 W. Belle Plain Ave., Chicago, Ill. 60613. 

If you've suffered the limit of broken finger- 
nails and scratched front plates on your home - 
brew and kit equipment, maybe you've come to 
the realization that you need a set of nutdrivers. 
The King of this field of ratcheted nut and 
screwdrivers is Xcelite. They have published a 
bulletin (N670) describing all their helpful tools 
and it may be obtained from Xcelite, Inc., 
Orchard Pk., N.Y. 14127. 

Shopping around for bargains is good business 
sense. Among mail -order houses in electronics, 
World Radio has a number of good bargains in 
their entire line of ham, CB, hi -fi and parts. 
Get a free catalog from World Radio, 3415 
Broadway, Council Bluffs, Iowa 51501 -4- 
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ELECTRONICS product ILLUSTRATED 

Information 
Service 

PRODUCT INFORMATION SERVICE 

FREE 

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. 

-r 
ELECTRONICS ILLUSTRATED 

P.O. Box 7474, Philadelphia, Pennsylvania 19101 
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You get more 
for your money 
from NRI- 
America's oldest and largest Electronic, 
Radio -Television home -study school 
Compare. You'll find - as have so many 
thousands of others -NRI training can't 
be beat. From the delivery of your first les- 
sons in the remarkable, new Achievement 
Kit, to "bite size," easily -read texts and 
carefully designed training equipment .. . 

NRI gives you more value. 

All this is yours -from Achieve- 
ment Kit to the only Color TV 
specifically designed for train- 
ing -when you enroll for NRI's 
TV -Radio Servicing course'. 
Other courses are equally com- 
plete. But NRI training is more 
than kits and "bite- size" texts. 
It's also personal services which 
have made NRI a 50 year leader 
in the home -study field. Mail 
the postage -free card today. 

Shown below is a dramatic, pictorial ex- 
ample of training materials in just one NRI 
Course. Everything you see below is in- 
cluded in low -cost NRI training. Other ma- 
jor NRI courses are equally complete. Text 
for text, kit for kit, dollar for dollar -your 
best home -study buy is NRI. 

Approved under GI BILL 
If you served since Jan. 31, 
1955, or are in service, check 
GI Tine in postage -free card. 

16 Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


GET A FASTER START WITH NRI'S 
NEW EXCLUSIVE ACHIEVEMENT KIT 
The day your enrollment is received your 
Achievement Kit will be on its way to you. It 
contains everything you need to make an easy, 
fast start in the Electronics training of your 
choice. This attractive, new starter kit is an 
outstanding, logical way to introduce you to 
home -study the way NRI teaches it ... backed 
by a dedicated staff and the personal attention 
you should expect of a home -study school. It 
is your first special training aid ... designed 
to make your adventure into Electronics ab- 
sorbing, meaningful. Your Achievement Kit 
contains your first group of lesson texts; rich 
vinyl desk folder to hold study material; the 
industry's most complete Radio -TV Electronics 
Dictionary; valuable reference texts; lesson 
answer sheets; envelopes; pencils, pen; engi- 
neer's ruler -even postage. No other 
school has anything like it. 

OVER 50 YEARS OF LEADERSHIP 

LEARNING BECOMES AN ABSORBING 
ADVENTURE WITH NR/ TRAINING KITS 

What better way to learn than by doing? NRI 
pioneered and perfected the "home lab" tech- 
nique of learning at home in your spare time. 
You get your hands on actual parts and use 
them to build, experiment, explore, discover. 
Electronics come alive! NRI invites compari- 
son with training equipment offered by any 
other school. Begin NOW this exciting, practi- 
cal program. It's the best way to understand 
the skills of the finest technicians -and make 
their techniques your own. Whatever your rea- 
son for wanting to increase your knowledge of 
Electronics ... whatever your field of interest 
... whatever your education ... there's an NRI 
instruction plan for you, at low tuition rates to 
fit your budget. Get all the facts about NRI 
training plans, NRI training equipment. Fill in 
and mail the attached postage -free card today. 

NATIONAL RADIO INSTITUTE, Wash - 
ington, D.C. 20016. 

IN ELECTRONICS TRAINING 

Accredited by the Accrediting Commission of the National Home Study Council 

NEW 
COLOR TV 

March, 1971 
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T RANSISTOR Service. As part of the war 
against bad transistors, Sencore has announced 

the TF 17 transistor/FET tester which makes fast 
checks in- or out -of- circuit of AC beta and out -of- 
circuit for ICBO leakage. Other functions enable 
the serviceman to check all FETS in- circuit for 
gain and out -of- circuit for leakage. It also provides 
an increased current check for high -power devices. 
Sencore, Inc., 426 Westgate Dr., Addison, Ill. 
60601. 

Beginning Ham. Hams with an eye for performance 
and low cost will appreciate the RX10 receiver from 
Ten -Tec. Covering the 80 -. 40 -. 20- and I5 -meter 
amateur bands, the RX10 has a direct -conversion 
Synchrodyne circuit which is effective in eliminating 
images and birdies. $59.95. Ten -Tec. Inc., E. Sevier- 
ville. Tenn. 37862. 

Electronic Marketplace 

Timely CB. Automatic 
turn -on when it's time 
to monitor the band? 
It's possible with the 
Courier Citation base - 
station CB transceiver. 
It has a programma- 
ble digital clock and a 
safety feature prevent- 
ing antenna mismatch. 
$229.95. Courier 
Comm., 100 Hoffman 
Pl., Hillside, N.J.07205 

20 

Economy Model Rolls. The Model 27 
Marantz receiver is the culmination of 
an effort to bring high -quality Ma- 
ranta hi -fi gear within the price range 
of the average buff. It offers 30 watts 
rms per channel at 0.3 per cent distor- 
tion. Included is the patented Variable 
Overlap Drive circuit which eliminates 
crossover notch distortion. $319. Su- 
perscope, Sun Valley, Calif. 91352. 

[Cont. on pg. 22] 
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Discovery in the art of performance 
Find your sound! The Starmaker collection rot only in- 
cludes microphones for many different applications, but 
-even more important- microphones to enhance the 
personal techniques of professional performers as well. 

You can choose characteristics like "flat" frequency 
response. Tapered low- frequency response. Switchable 
Bass Roll Off. A host of others. To make "today's" 
sound come alive -close up or far out. 

That's the way it goes up and down the Starmaker 

line (at optional list prices from $12 to $93). For pop, 
rock, and classical performers. At concerts, theatres, 
night clubs. In reel -to -reel and cassette home record- 
ings. For discussion /panel, paging, P.A., CB, and ham 
applications...you name it. 

To get specific, ask for the new Starmaker brochure 
1S1056 at your RCA microphone d stributcrr or, write: 
RCA Electronic Components, Commercial Engineering, 
Section 72- C /J10, Harrison, New Jersey 07029. 

And. remember, Mr lusher professional needs, RCA also produces the renowned BK and SK microphone Imes. 

CIRCLE NUMBER 19 ON PAGE 1R 
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Earn Your 

A. S. E. E. 
(Associate in Science in Electronics Engineering) 

Mostly by NOME 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 
Home Study Council and approved under the G.I. 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. 

I Grantham School of Engineering E1 -3 -71 

1505 N. Western Ave., Hollywood, Calif. 90027 

Gentlemen: I have been in electronics for - years. Please 

mail me your free Home -Study School Bulletin. 

Name 

Address 

City State Zip 

Have your own Radio Station! 

Learn 
AMATELI 
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 than 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 
NRI's 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. 

...MAIL COUPON TODAY 
NATIONAL RADIO INSTITUTE 53 -031 
Washington, D.C. 20016 
Please send me information on Amateur Radio training. 

Name Age 

Address 

City State Zip 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

Electronic Marketplace 

Down for the Count. A frequency counter kit 
employing computer -like circuitry has been re- 
leased by Heath Co. The IB -101 is the first digi- 
tal- indicating counter in the hobby field. An 
over -range indicator and Hz /kHz (cps /kc) 

switch give the IB -101's five cold -cathode dis- 
play tubes the equivalent capability of many 
eight -tube models. Readings to the nearest kHz 
are made with the range switch on kHz and a 

change to the Hz position results in an indica- 
tion down to the nearest Hz. $199.95. Heath 
Co., Benton Harbor, Mich. 49022. 

Advanced Transceiver. Allied Radio Shack has 
introduced a new 80- to 10 -meter SSB /CW ham 
transceiver that is sure to please the most de- 
manding hams. The dual -conversion rig covers 
3.5 to 29.7 mc in seven bandswitched ranges. 
Features include a built -in 25 -cps calibrator and 
receiver incremental tuning that tunes the re- 

ceiver -!-3 kc without change in main tuning 
knob. It also has built -in VFO, crystal transmit/ 
receive filters, amplified AGC for control of 
variety of signals without blasting or distortion 
and selectable sidebands. Input power is 160 

watts from 3.5 to 21 mc and 120 watts at 28 

mc. Also available are a matching speaker -power 
supply and an external VFO. The A -2517 is 

$400. Speaker: $99.95. VFO: $89.95. Allied Ra- 

dio Shack, Chicago, Ill. 60680. 
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Don't waste your life in a dead -end job! 

Become a well-paid 
computer programmer- 

this free McGraw -Hill 
booklet tells you how. 

Now you can train at home, 
in your spare time, for a 
career in this new, exciting 
field. 

More than 50,000 pro- 
grammers are needed now; 
many more will be needed 
within the next few years. 

No college or technical 
background required. All you 
need is a logical mind and 
proper training. People from 
virtually every walk of life 
have found success in com- 
puter programming. 

This new course has been 
developed by experts. CREI/ 
McGraw -Hill has trained 
thousands of men and women 
for better jobs through home 
study and has an unmatched 

reputation in 
educational circles. 

FREE BOOKLET 
Mail coupon for your 
copy today or write: 

CREI, Dept. P2203B, 
3224 16th St. N.W., 

Washington, D.C. 
20010 

so 

How toprepare for a bright new future 

computer programming 

r 
to,ure !9)1 

An ell,H Member o/ the Mahone/ Navre 5,.g foes.. 

March, 1971 

CREI, Continuing Education Division, McGraw -Hill, Inc. 
Dept. P2203B, 32124 Sixteenth St., N.W., Wash., D.C. 20010 

Please mail me FREE booklet with complete informa- 
tion on how I can learn computer programming at home. 

I have a high school diploma or the equivalent. 

Name_... 

Address 

City State Zip 

G.I.Bill 

Age 
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no other 
heat gun... 

Off 
a I t vv r 

attacf meets I \ 
Attachments to speed your job ... 
attachments that tailor Master heat 
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 1/4" 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. 

Racine, WI 53403 
CIRCLE NUMBER 14 ON PAGE 15 

For shrinking 

thermoplastic 
tubing and film, 

curing, forming, 
melting, drying, 
soldering. 

Watch Out! 
... For a spectacular announcement in 
the May EI of a Colossal Contest. Dozens 
of prizes worth thousands of dollars! 

ELECIKON ICS 
ILLUSTRATED 

May EI /On Sale March 15 
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EDUCATIONAL -CREATIVE -NO TECHNICAL 

KNOWLEDGE NECESSARY! LEARN WHILE YOU BUILD! 

LAFAYETTE -in- 
ELECTRONIC EXPERIMENTERS KIT 
Featuring An Enlarged Visualized 

Integrated Circuit 

Sturdy Compact Wooden Case 
Detailed Instruction Manual 
100% Reusable Components 
No High Voltage or Soldering 

Stock No. 99 -35107 

FREE 1971 Catalog 710 

Featuring Everything in Electronics 
Stereo Hi -Fi Citizens Band 
Amateur Gear Tape Recorders 
Test Equipment TV and Radio 

Tubes and Parts Cameras Musical 
Instruments Auto Accessories 

Tools Books 

LAFAYETTE Radio ELECTRONICS 
Dept. 29031 P.O. Box 10 
Syosset, L.I., N.Y. 11791 

rend me the 
I Name 

I Address 

I City 

I State 

FREE 1971 Lafayette Catalog 29031 

___ __ Zip j 
CIRCLE NUMBER 8 ON PAGE 15 

SERVICE 
TIPS 
By 
ART MARGOLIS 

TELEVISION manufacturers are now installing 
capacitors and resistors inside CRT sockets. 

Should you take a socket apart for troubleshooting, 
all of the pins are likely to pop out unless you keep 
a thumb on them. Avoid this inconvenience by 
leaving the socket attached to the CRT. That way 
when you remove the socket back, the CRT's pins 
will keep everything in place. 

When placing a stranded 
wire on a nut -bolt connec- 
tion, be sure to use a washer 
on each side of the wire 
so you can tighten the bolt 
without fraying or discon- 
necting the wire (see dia- 
gram at left). 

Going to work on your 
automatic electric toaster? 
If so, be sure to keep it up- 

right during testing. If the toaster is lying on its side 
or upside down, some of the arms or levers might 
appear to be inoperative. That's because a lot of the 
mechanical movements depend on gravity and you 
can't have toast if you ignore Newton's apple. 

Getting a transistor off of a crowded printed - 
circuit board is no great problem. But putting the 
replacement part back on the board can be. The 
replacement is made easier if you use one of your 
hexhead nut drivers to guide the transistor to its 
destination instead of using your fat fingers. Most 
transistors will be held snugly in 3/16 in., 7/32 in. 
or 3/8 in. drivers. 

An infallible in- circuit test for silicon rectifiers 
used in TV and radio power supplies can be made 
with an ordinary flashlight continuity tester. Check 
continuity one way, then reverse the leads and 
check the other way. The bulb should light one 
way and not light the other way with a good recti- 
fier. An open one will not light the bulb at all and 
a shorted rectifier will cause the lamp to light in 
both directions. 

When you find burned or broken wire inside your 
waffle iron when the iron stops producing, new wire 
is in order. Be sure to replace the wire with tightly 
woven asbestos- insulated wire. Never use rubber, 
plastic or cloth replacement wire for it will melt or 
burn on the first batch of Aunt Jemima's. 

If you scratch the plastic face on your TV or 
radio dial there's an easy remedy. Take a mild abra- 
sive such as toothpaste (any brand will do) and 
rub out the gouge marks 
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Now it costs less to own 
the PiVUM you geed. 

The New RCA WV -510A Solid -State Master VoltOhmyst°' 
_ -J 

The best you need is the new solid -state RCA WV- 
510A Master VoltOhmyst',. The most functional 
VOM we've ever produced, the 510A has all the 
features you'll ever need no matter what your re- 
quirements may be. 
And we've added some extra features you won't 
find in any competitive VOM, at any price...fea- 
tures designed to make your work easier, help you 
get the job done faster. 
For example: RCA WV -510A operates from bat- 
teries or AC. Remove the detachable AC line cord 
while you're taking a measurement and the bat- 
teries take over immediately without a flicker of 
the pointer. And you'll get maximum life from the 
batteries because they're always on trickle charge 
during AC operation. Stability? Switch from range 
to range and watch a whole series of measure- 
ments without constantly zero -adjusting the meter. 

26 

`Inexpensive Quality 
tOptional Distributor 

Resale Price 

ncn 
Some statistics: 
Current: 

0.01 milliampere to 1.5 amperes in 8 ranges. 
Resistance: 

0.02 ohm to 1000 megohms in 7 ranges. 
DC Volts: 

0.01 volt to 500 volts in 8 ranges. 
AC Volts: 

0.2 to 1500 rms AC volts in 7 ranges plus peak - 
to -peak voltages of complex waveforms. 
21 megohm resistance on all DC ranges. 

And it's only $128,t complete with DC /AC ohms 
probe and flexible shielded input cable with BNC 
connector, and removable AC line cord. 
Some statistics! For complete details, contact your 
local RCA Distributor. 
RCAIElectronic Components Harrison, N. J. 07029 

CIRCLE NUMBER 7 ON PAGE 15 
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ELECTRONICS ILLUSTRATED /March 1971 

A Direct - Reading 
Sound Meter 
You Can Build 

By WALT HENRY 

AS they roar through the air over your home, the big 
jets spew out enormous quantities of harmful pol- 

lutants. One is exhaust gasses, which affect the eyes and lungs. 
The other is noise, which assaults the ears and may deafen you 

temporarily. 
After an evening at the discotheque you arrive home with ringing ears 

and can't even hear the phone (see CAN HARD ROCK MAKE YOU 
STONE DEAF ?, Jan. '69 El). 

Those are just two instances of the noise barrage we're all subjected to each 
day. But sound and noise tend to be relative. A clanggg that a boiler- factory 
hand wouldn't even notice may scare the contact lenses off a librarian. The 
ears themselves are noticeably inaccurate and unreliable when it comes to 
sound -level readings. What sounded as loud as heck yesterday may not make 
you turn a hair today. 

So how does one make accurate and reliable sound -level readings? With a 
sound -level meter, that's how. The performance of our instrument compares 
to that of those costing up to $200, but you can build it for less than $25. The 
simple circuit uses four transistors and an integrated circuit. The meter's re- 
sponse is about 40 to 10,000 cps and it can measure the intensity of sound up to 
+ 144db. An output jack allows the meter to be used as an audio preamp and an 
input jack enables you to make measurements with a remote microphone. 

A sound -level meter measures the intensity of acoustic levels over a wide 
frequency and dynamic range. Such measurements are useful in homes, fac- 
tories, schools and concert halls. In the home measurements can be made on an 
entire music system including the room. Noise levels in factories and schools 
can be monitored and correlated with worker or student performance. In con- 
cert halls and recording studios the meter is an aid in finding optimum micro- 
phone placement. 
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A Direct -Reading 
Sound Meter You Can Build 

TO 

TO SIB -11 / TOR13 

TO B2- 

TO R9 (SI A-5) 
TO JI-GND. 

TO C5 

TO 
S1A-W 

TO SiB-1 
TO C2- 

Fig. 1 -Decks of switch Si. Before install- 
ing it on panel hold its shaft in vise and 
wire as shown. Front deck is nearest shaft. 

Fig. 2 -Board has been removed and turned 90' 
clockwise. Large screws at top of meter (for un- 
used illuminating lamps) hold board at bottom. 

PARTS LIST 

B1,B2 -9 V battery (Eveready 216 or equiv.) 
Capacitors: 
C1 -.02 µf, 100 -V disc 
C2 -1 µf, 20 -V electrolytic 
C3,C9 -10 µf, 20 -V electrolytic 
C4,C7 -100 µf, 20 -V electrolytic 
C5-.05 uf, 100 V -disc 
C6-100 µµf, 100 V -disc 
C8-500 µf, 1b -y electrolytic 
IC1 -CA3018 or CA3018A integrated circuit 

(RCA) 
J1-Miniature closed- circuit phone jack 
J2- Miniature phone jack 
M1 -VU meter (Lafayette 99 F 50437) 
Misc. -Miniature crystal microphone 

cartridge (Lafayette 99 F 45098) 
Q1,Q2- 2N5089 transistor (Motorola) 
Q3- 2N3905 transistor (Motorola) 
Q4- 2N4126 transistor (Motorola) 
Resistors: 1/4 watt, 10% unless otherwise 

indicated. Values are in ohms. 
R1 -1 megohm 
R2- 68,000 (5 %) 
R3,R10- 100,000 (5 %) 
R4, R 15, R 18, R 2 2, R 25- 10.000 
R5 -6,800 (5 %) R13- 100,000 
R6 -2,200 (5%) R14- 390,000 
R7-680 (5 %) R16- 56,000 (5 %) 
R8-220 (5 %) R17 -68,000 
R9-100 (5 %) R19 -10 
R11330 (5 %) R20,R24 -2,200 
R12 -100 R21- 15.000 
R23 -100 -ohm trimmer pot (IRC U- 201R101B) 
S1 -3 pole, 11- position subminiature 

ceramic rotary switch (Centralab PS -106, 
Allied 56 D 5306. $7.56 plus postage. 
Not listed in Consumer catalog) 

S2- Normally -open pushbutton switch 
(Switchcraft 951 or equiv.) 

S3 -SPDT miniature slide switch 
Misc. -63/8 x 3 3/16 x 1%-in. Bakelite utility 

case with aluminum panel (Lafayette 
99 F 62721 or equiv.), flea clips, 
perforated circuit board 
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We have provided a decibel scale for you 
to cut out and glue over the scale of the VU 
meter specified in the Parts List. The sound 
level is obtained by reading the decibel value 
on range -selector switch SI and adding the 
meter indication if the pointer is to the right 
of zero, or subtracting if it is to the left of 
zero. For example, if Si is at 80 and the 

meter points to + 5, the sound level is 85db. 
Sometimes it is desirable to read an aver- 

age sound level rather than trying to follow 
fast pointer fluctuations. The fast /slow 
switch (S3) causes the meter to he highly 
damped so the pointer moves very slowly, 
and the indication thus is the average sound 
level. 

Fig. 3- Signal from mike goes via emit- 
ter follower Q1 to range (attenuatorl 
switch Si. Signal then goes to high -gain 
amp. íQ2,Q3,Q4,IC1) whose gain is tem- 
perature and voltage stabilized by nega- 
tive feedback. R23 varies amp. gain 70- 
90db. Amp. is self biasing with bias for 
Q2 coupled by R14,R15,R16 to Q2's base. 
C7 prevents AC feedback to Q2. Putting 
MI in feedback loop from output to Q4's 
emitter assures good linearity. Second 
feedback loop is from Q4's collector to 
transfstorQ2's emitter via resistors Rl 9,R20. 
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A Direct -Reading 
Sound Meter You Can Build 

To protect the instrument against over- 
load, we've put the on /off switch on deck 
SIC of range switch Si. Therefore, after you 
turn the meter on, Si is in the 14Odb range 
to prevent damage should the sound level 
be high. 

To check the batteries, you simply press 
switch S2 with SI in the 14Odb position. If 
the pointer lands in the red area of the me- 
ter's scale, the batteries are good. Amplifier 
gain changes less than 2db when battery volt- 
age drops to 10 V. This corresponds to about 
a half -scale meter indication. Since the cur- 
rent drain is less than 3 ma, the batteries last 
a long time. 

Fig. 4 -Photo at right shows board mounted on 
meter. Aluminum shield at top is over Ql to 
prevent hum pickup. See "top plate" in Fig. 6 
for dimensions. Circuit board is below. Multiply 
its dimensions by 0.77 to get the actual dimensions. 

TO S1 13-W 

TO J1 

TO 
81+ 

TO"' 
S1 A-1r 
TO MI/ 
TO S2 j 

TO J2 

; 8 , _ 
LB-----_ 

- ws 
V 

440--.0-=';. 
- i ,V 

01 
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Fig. 5-Cut out scale at 
right and paste over meter's 
scale. Black circles must 
also be cut for mounting 
holes and unused illuml. 
nating lamps. Area in color 
is for battery test. If pointer 
falls in this area when S2 is 
pressed, batteries are good. 

Fig. 6- Dimensions of brackets 
and plates used in our model. 
All are made of 1 /32 -in. thick 
aluminum Their locations are 
shown in Fig. 8. Top plate 
goes at top of board over Q1 
as shown in photo in Fig. 4. 

CUT 
SHAPE TO 
FIT 
AROUND 

EIER 
'1-ve' 

March, 1971 

Construction. Circuit layout is not critical 
but care should be exercised. Keep all leads 
on the circuit board (Fig. 4) short. Note that 
the input signal to Ql is via a shielded wire. 
This is necessary since all leads are bundled 
in our model. The shielded wire and the small 
metal shield shown in Fig. 4 are required if 
the circuitry is to be enclosed in a plastic box 
as ours is. The aluminum shield (top plate, 
Fig. 6) can he omitted if you use a metal 
case. Note that the shield is grounded through 
the circuit -board support bracket (bracket 
B, Fig. 6). 

The Lafayette VU meter we specify has 
four screw terminals -two for the input sig- 
nal (bottom of meter) and two for the inter- 
nal illuminating lamps (top of meter). The 
lamp terminals hold the circuit hoard. There 
is no electrical connection to them. The board 
is further supported by the two screws that 
hold S1 's decks together (see SI, Fig. 8) and 
by a small support bracket (bracket B, Fig. 
6). 

To duplicate the performance of our model 
you must use the microphone specified in the 
Parts List. The black lead is connected to 
the mike's metal case; make sure this lead is 
the one connected to circuit ground at J 1 

(Fig. 8). The mike should be mechanically 
isolated from the case and the circuit board 
with sponge -foam material to avoid extrane- 
ous noise pick -up (See Fig. 7) . 

All the transistors should be low -noise 
high -gain types. The' integrated -circuit tran- 
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A Direct - Reading 
Sound Meter You Can Build 

sistor array is connected to form two darling - 
ton- amplifier stages. Use two 9 -V batteries in 

series to get the required 18 -V supply. 
Because the VU meter has a built -in bridge 

rectifier it is necessary to connect wires di- 
rectly to the meter movement to provide the 

[Continued on page 94] 

Fig. 8 -View of alumi- 
num panel (3 9/16 x 6 

in.) shows location of in- 
put and of the output 
jacks, the mike, C8,M1, 
Si and S3. Circuit board 
is held firmly in place 
by two upper screws on 
meter and bracket B. It 
is also held by Si. To 
attach it to Si. drill 
holes in board directly 
over two screws on Si 
that hold decks together. 
Slip it over screws and 
tighten added nuts. 
Bracket C holds bat- 
teries against plate B. 

TO C9 

Fig. 7 -View of inside of front of cabinet shows 
how piece of sponge material with hole in center 
is used to physically isolate mike from cabinet. 

BRACKET 
A 

o 
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Hi-Fi Today * Madison Ave. vs Hi -Fi 
By John Milder 

ALL of the feelings I've been having for the 
last few months over four -channel 

stereo -annoyance, frustration, anger, you - 
name-it- finally came together a few days 
ago. What did it was an ad from a big Cali- 
fornia chain of hi -fi stores that purported to 
offer "A Four -Channel Stereo Sound System" 
for $249.95. What the ad actually offered was 
a cheap record changer, four tiny house - 
brand speaker systems, and a Japanese re- 
ceiver. The ad, though long on copy, didn't 
make it clear whether the receiver itself was 
even legitimately four -channel. But it did tell 
the listener he could expect four -channel 
sound from ordinary two- channel recordings 
and broadcasts. Of course, this miracle four - 
channel rig provided no four -channel pro- 
gram material of any kind. 

This is just another addition to the great 
American tradition of deceptive advertising. 
But it's also sublimely illustrative of the pres- 
ent confusion over four -channel sound and 
of the terrible botch that the audio industry 
is making of the whole thing. There are, at 
last count, eight different systems for record- 
ing, encoding (in some cases) and playing 
back four -channel stereo. There is also a ton 
of four -channel products hitting the market 
with the claim that a particular manufacturer 
invented the whole four -channel idea. 

We probably aren't too far from the point 
where one or the other of the competing sys- 
tems will assert itself, but in the meantime 
many customers are being sold four -channel 
equipment that will prove severely deficient 
or cumbersome in operation. All for a system 
for which there is a pathetically small amount 
of program material available. Ironically, the 
best deal for the consumer right now is prob- 

.J.1111111 my. 

Y 
Altec Lansing's new 714A stereo receiver is rated 
at 44 watts (rms) per channel and has slide controls 
and black-out dial for a sleek professional look. 

March, 1971 

ably the mediocre -quality but ready -to -play 
RCA and Motorola systems, which will have 
the greatest selection in the near future. 

The Institute of High Fidelity has yet to 
do any of the technical spadework needed to 
establish credentials for an industry- approved 
system. The process that will' finally establish 
one predominant four -channel process for 
component users is not guaranteed to shake 
out the one that may be the best overall. 

It is, to say the least, damned disappoint- 
ing that an industry which has an image of 
quality beyond the norm is again failing in 
its real responsibility to consumers. Manu- 
facturers don't see it that way and would 
undoubtedly contend that four -channel gear 
that later becomes obsolete because a differ- 
ent system employs new standards is just part 
of the on -going quest for higher and higher 
fidelity. The kids have a reply to that kind of 
statement. 

One of the more interesting audio entries - 
or rather, re- entries -in a long while has been 
that of Altec Lansing into thè electronic com- 
ponent area. Altec speakers have been around 
for as long as I can remember (the famous 
A -7 Voice of The Theater has enjoyed a re- 
surgence during the rock era in Fillmore- 
style auditoria and studios). The company 
has made brief forays into receivers and such, 
but the new Altec line looks more diverse and 
solid than before. It includes very specialized 
products such as room equalizers and a good - 
looking group of receivers and amplifiers. I 

haven't had a chance yet to listen to the new 
components such as the 714A receiver, but 
they have some interesting specifications, 
things like slide volume and tone controls (a 
trend these days that I'm not sure I really 
like) and a very crisp professional look (see 
photo). So, a welcome is in order. 

Also welcome is Sherwood's new entry in 
the growing category of $200 receivers. As 
I've said before, I think that the $200 receiver 
is one of the most important audio phe- 
nomena in a long time and Sherwood's new 
57100 seems to be in the same surprising per- 
formance class -especially in FM perfor- 
mance-as the Sony, Kenwood and others 
I've mentioned earlier. If you don't need wal- 
loping power, the 51700 is an unusual buy + 
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New Heathkit °Solid -State 
Design and performance 
features add up to 
one -of -a -kind superiority. 

Over five years were spent in research 
and development to achieve the nota- 
bly superior performance, improved 
convenience features, and ease of 
service now embodied in the new 
GR -270 and GR- 370.They are premium 
quality receivers in the truest sense, 
and, we believe, the finest color TV's 
on today's market. Here's why ... 

Exclusive solid -state circuitry design ... total 
of 45 transistors, 55 diodes, 2 silicon controlled 
rectifiers; 4 advanced Integrated Circuits con- 
taining another 46 transistors and 21 diodes; 
plus 2 tubes (picture and high voltage recti- 
fier) combine to deliver performance and reli- 
ability unmatched by conventional tube sets. 

Exclusive design solid -state VHF tuner uses an 
MOS Field Effect Transistor for greater sensi- 
tivity, lower noise, and lower cross -modulation 

. gives you sharply superior color reception, 
especially under marginal conditions. Gold/ 
Niborium contacts give better electrical con- 
nections and longer wear. Memory fine tuning, 

standard. Solid -state UHF tuner uses hot -carrier diode design 
for increased sensitivity. 

3 -stage solid -state IF has higher gain for better 

Ausoverall 
picture quality. Emitter -follower output 

prevents spurious signal radiation, and the en- 
tire factory -aligned assembly is completely 
shielded to prevent external interference. 

Automatic Fine Tuning - standard on both sets. Just push a 

button and the assembled and aligned AFT module tunes in 
perfect picture and sound automatically... eliminates manual 
fine -tuning. Automatic between- channel defeat switch pre- 
vents tuner from locking in on stray signals between channels. 
AFT can be disabled for manual tuning. 

VHF power tuning...scan through all VHF and one preselected 
UHF channel at the push of a button. 

Built -in automatic degaussing keeps colors pure. Manual de- 
gaussing coil can be left plugged into the chassis and turned 
on from the front panel ... especially useful for degaussing 
after the set is moved some distance. 

Automatic chroma control eliminates color variations under 
different signal conditions. 

Adjustable noise limiting and gated AGC keeps pulse -type in- 
terference to a minimum, maintains signal strength at con- 
stant level. 

High resolution circuitry improves picture clarity and new ad- 
justable video peaking lets you select the degree of sharpness 
and apparent resolution you desire. 

"Instant -On ". A push of the power switch on the front panel 
brings your new solid -state set to life in seconds. Picture tube 
filaments are kept heated for instant operation, and extended 
tube life. "Instant -On" circuit can be defeated for normal on- 
off operation. 

Premium quality color picture tubes. Both the 227 sq. in. GR- 
270 and 295 sq. in. GR -370 use the new brighter bonded -face, 
etched glass picture tubes for crisper, sharper, more natural 
color. And the new RCA HiLite Matrix tube is a low cost option 
for the GR -370. See below. 

Compare these features: 
Modular plug -in circuit board construction. 
MOSFET VHF tuner and 3 -stage IF. 
Adjustable video peaking. 
Sound instantly, picture in seconds. 
Built -in Automatic Fine Tuning. 
Pushbutton channel advance. 

i 
Tilt -out convergence and secondary controls. 
Hi -fi sound outputs - for amplifier. 
Virtually total self- service capability with 
built -in volt -ohm meter, dot generator, and 
comprehensive manual. 
Premium quality bonded -face etched glass 
picture tubes. 
Choice of 295" or 227" picture tube sizes. 

Adjustable tone control lets you choose the sound you prefer 
...from deep, rich bass to clean, pronounced highs. 

Hi -fi output permits playing the audio from the 
set through your stereo or hi -fi for truly lifelike 
reproducton. Another Heath exclusive. 

Designed to be owner serviced. The new Heath solid -state color 
TV's are the only sets on the market that can be serviced by 
the owner. You actually can diagnose, trouble -shoot and main- 
tain your own set. 
Built -in dot generator and tilt -out convergence panel let you 
do the periodic dynamic convergence adjustments required of 
all color TV's for peak performance. Virtually eliminate techni- 
cian service calls. 

Snap -out glass epoxy circuit boards with tran- 
sistor sockets add strength and durability and 
permit fast, easy troubleshooting and transis- 
tor replacement. Makes each circuit a module. 

Built -in Volt -Ohm Meter and comprehensive 
manual let you check circuits for proper oper- 
ation and make necessary adjustments. The 
manual guides you every step in using this 
built -in capability. Absolutely no knowledge of 
electronics is required. 

Easy, enjoyable assembly ... the Heathkit way. The seven -sec- 
tion manual breaks every assembly down into simple step -by- 
step instructions. With Heath's famous fold -out pictorials and 
simple, straightforward design of the sets themselves, anyone 
can successfully complete the assembly. 
Heathkit Solid -State Modular Color TV represents a significant 
step into the future ... with color receiver design and per- 
formance features unmatched by any commercially available 
set at any price! Compare the specifications. Then order yours 
today. 
Kit GR -270, all parts including chassis, 227" picture tube, face 
mask, UHF & VHF tuners, AFT & 6x9" speaker, 114 lbs. fí489.95" 
Kit GR -370, all parts including chassis, 295" picture tube, face 
mask, UHF & VHF tuners, AFT & 6x9" speaker, 127 lbs. fí559.95` 
Kit GR- 370MX, complete GR -370 with RCA matrix picture tube, 
127 lbs. $569.95 - 
GR -270 AND GR -370 SPECIFICATIONS - PICTURE TUBE SIZE: GR -370 
Approximate Viewing Area: 295 Sq. In. GR -270 Approximate Viewing 
Area 227 Sq. In. DEFLECTION: Magnetic, 90 degrees. FOCUS: Electro- 
static. CONVERGENCE: Magnetic. ANTENNA INPUT IMPEDANCE: VHF 
300 ohm balanced or 75 ohm unbalanced. UHF: 300 ohm balanced. 
TUNING RANGE: VHF TV channels 2 through 13. UHF TV channels 14 
through 83. PICTURE IF CARRIER: 45.75 MHz. SOUND IF CARRIER: 
41.25 MHz. COLOR IF SUBCARRIER: 42.17 MHz. SOUND IF FRE- 
QUENCY: 4.5 MHz. VIDEO IF BANDWIDTH: 3.58 MHz. HI -FI OUTPUT: 
Output impedance - 1 k ohm. Frequency response - +1 dB 30 Hz to 10 
kHz. Harmonic distortion - less than 1% at 1 kHz. Output voltage - 
0.3 V rms nominal. AUDIO OUTPUT: Output impedance -4 ohm or 8 
ohm. Output power -2 watts. POWER REQUIREMENTS: 110 to 130 
volts AC, 60 Hz, 240 watts. NET WEIGHT: GR -370, 114 lbs.; GR -270, 101 
lbs. 
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Modular Color Television! 
Exclusive Modular Design ... Circuit Boards snap in and out in seconds 

for easy assembly, simple servicing 

Gun shorting 
switches 

Tiltout 
convergence/ 
secondary 
control panel 

Exclusive 
Check-out 
meter 

Hi -fi sou 
output 

Master control panel 

3 
.r 

Plug - 
circuit 

in 
board 
Sound 

Circuit breaker 
protection 

3 -stage 
IF assembly Plug -in 

ACC,Sync 
circuit board 

Plug -in 
3.58 MHz 
Oscillator 
circuit board 

Plug -in 
Chroma 
circuit board 

Plug -in 
Luminance 
circuit board 

Service and 
Dots switches 

Plug-in 
Video Output 
circuit board 

High Voltage 
Power Supply 

Conservatively -rated 
power supply 
components 

Plug-in wiring 
harnesses and 
connectors for 
easier assembly 

Plug -in 
Vertical 
Oscillator 
circuit board 

New Expedited 48 -Hour No -Charge Warranty Service Plan for Solid - 
State TV Modules! Special service facilities have been established 
at the factory and all Heathkit Electronic Centers to expedite 
service and return of Solid -State TV Circuit modules within two working days. During the 90-day warranty period, TV modules will 
be serviced or replaced with no charge for labor or parts. After 
the initial 90 -day warranty period expires, TV modules will be serv- iced or replaced at a fixed charge of 3500 per module for labor and parts for a period of two years from date of original kit purchase. 

lA 

Plug -in 
Horizontal 
Oscillator 
circuit board 

Plug -in 
Pincushion 
circuit board 

Add extra convenience and versatility to your 
new GR -270 or GR -370 Solid -State Color TV with 
this new ultrasonic remote control kit. Lets 
you turn the set on and off, adjust volume 
change VHF channels and adjust color and tint from the comfort of your chair. Assembles 
and installs complete in just a few hours and 
the built -in meter on the receiver makes final 
adjustment a matter of minutes. 
Kit GRA -784, 6 lbs. $N,í5 

Choose One Of These Handsome, Factory Assembled Cabinets 
3 models in 295 sq. in. 

Laxarlees Meditvraana 
Cabinet ... factory as- 
sembled of fine furni- 
ture grade hardwoods 
and finished in a flaw- 
less Mediterranean pe- 
can. Statuary bronze 
trim handle. 30 -1/32" H 
x 47" W x 1744' D. As- , 

madded CBM304 -23, 85 
lbs. $128.15" 

3 models in 227 sq. in. 
Eaeit!ng Mediterranean 
Cabinet ... assembled 
using fine furniture 
techniques and finished 
in stylish Mediterranean 
pecan. Accented with 
statuary bronze handle. 
27- 31/32" H a 41VH" H 
x19-9/16" D. Assembled 
CRA- 2112-20, 70 lbs. 

3114.85 

lithos Early AMMna 
Cablant... factory as- 
sembled of a special 
combination of hard - 
woods 8 veneers and 
finished in classic Salem 
Maple. 29- 21/32" H x 
37Ví" W s 1944" D. As- 
sembled CRA- 303-n, 67 
lbs. 5114.15 

Contemporary Wallet 
Caton bad Bast Ceas- 
biaatlaa. Handsome wal- 
nut finished cabinet sits 
on a matching walnut 
base. Cabinet dimen- 
sions 20-31/32" H x 31- 
7/16" W a 1844" D. Base 
dimensions 744" H x 
2744" W x 183" 0. 
assembled 6IA- 207.28 
Cabinet, 45 lbs. $48.15 
CRS -2038 above cab. w/ 
matching base, 58 lbs. 

$50.85 

NEW 
FREE 1971 CATALOG! 
Now with more kits, more 
color. Fully describes these 
along with over 300 kits for 
stereo /hi -fi, color 1V, elec- 
tronic organs, guitar ampli- 
fiers, amateur radio, marine, 
educational, CB, home 8 
hobby. Mail coupon or write 
Heath Company. Benton Har- 
bor, Michigan 49022. 

March, 1971 

HEATH COMPANY, Dept 39-3 
Benton Harbor, Michigan 49022 Schlumberger company 
O Enclosed is $ plus shipping. 

Please send model (s) 
O Please send FREE Heathkit Catalog. 13 Please send Credit ApplkatIon. 
Name 

Address 

Ceatempnry Weber 
Cabinet ... factory as- 
sembled of fine veneers 
8 solids with an oil - 
rubbed walnut finish. 
29- 17/32"H x 35- 13/16" 
W s 193/a" D. Assembled 
81118-301-23, 56 lbs,.. 

$74.85 

Randy Rall- Around Cart 
and Cabinet Combina- 
tien. Features the GRA- 
203-20 walnut cabinet 
plus a walnut -trimmed 
wheeled cart with stor- 
age shelf. Assembled 
CM- 203 -20 Cabinet, 45 
IDs. 941.85 
CAA -204-20 loll -Aroued 
Cart, 18 lbs $111.95 - 
CRS- 203 Cabinet - s 
Combs, SA lbs. $55.15 ,- 

City State Zip 
'Mall order prices; F.O.B. factory. Prices & specifications subject to change without notice. 
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By HERB FRIEDMAN, 
W2ZLF Basic Equipment 
Hi -fi servicing can be a lucrative sideline for hobbyists, 

but you need the right kind of equipment to do the job. 

PEOPLE are finding that they have more 
and more leisure time on their hands and 

one place they are turning for diversion is 

music. Sales of audio equipment have shot 
through the sky in the last ten years. Much 
of this gear is going to need servicing, or al- 
ready needs it -which means a lucrative 
sideline for many electronic buffs. But before 
you can become the Dr. Kildare of the am- 
plifier set, you'll need a basic workbench of 
audio test equipment. 

As a hobbyist, you will probably have 
some of the necessary equipment such as a 

VTVM and an oscilloscope in your shop, 
thus trimming your initial investment. It is a 
good idea to go out and buy what you don't 
have right away. If your customers learn 
that you can only fix some problems but not 
others, they will look elsewhere for their 
service needs. 

The most important piece of equipment in 
the service field is your old reliable VTVM. 
You'll be using it to find 25 per cent of the 
troubles that you encounter. 

The next piece of equipment that you'll 
need is an oscilloscope. The scope gives you 
a visual representation of a signal so that you 
may observe it for distortion and other tests. 

An old, general -purpose scope with a 500 -kc 
upper -frequency limit will be sufficient for 
all the audio servicing jobs that you may 
have to perform. A wideband scope, which 
is normally used for TV servicing, is not re- 

quired. 
If you don't own a scope, you will save 

money by buying a scope in this general - 
purpose category. Unfortunately, there are 
only a few GP scopes available as many 
manufacturers have found that scopes de- 
signed for TV servicing are in greater de- 
mand. 

In the scope category, as with almost all 
other categories mentioned in this article, 
you will save the most money if you get a 

kit. Two good scope kits are the Heathkit 
I0-18 ($92.50) and the Knight -Kit KG-635 
($139.95). Another good scope kit, the Eico 
430, was recently discontinued but some 
dealers may still have it in stock. If not, the 
427 ($99.95) is a good substitute. 

If you think that there may be some TV 
servicing in your future and want to get a 

wideband type, you'll find that the 3 in. mod- 
els such as the RCA WO -33A ($139.00) are 
a good choice because their small size makes 
them relatively inexpensive and easy to 
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for Audio Servicing 
carry around with you. 

Perhaps the most important instrument to 
the audio serviceman is also the most spe- 
cialized. Whether you're working on just 
audio equipment or RF gear also, the desired 
end result is that the equipment reproduce 
sound as faithfully as possible. To do this you 
need an instrument which will produce a test 
frequency with as little as 0.1 per cent distor- 
tion. The instrument that does this is the 
audio generator. The audio generator is used 
to make frequency -response checks and to 
provide a highly accurate signal source for 
checking various stages of the equipment. 

There are many different models available, 
but audio generators tend to fall into two 
distinct groups. First, there are those with a 
relative output attenuator that indicates a 
specific output range such as .1 to I V, 1 -10 
V, etc. Second, there are those that have a 
fully metered output so that the output level 
can be exactly determined from a meter in- 
dication. Because of practical considerations 
in servicing, it is wise to obtain the fully me- 
tered variety at the outset. Of this group, 
any instrument that covers a frequency span 
of 10 cps to 50 kc will be adequate. 

Two low -cost, fully metered audio genera- 
tors are presently available. These are the 
Heathkit IG -72 ($46.95) and the Eico 378 
($59.95). These models are known as dis- 
crete- frequency generators, for they are set 
to an exact frequency with three switches, 

something like the way resistance values are 
shown with three color bands. Continuous - 
frequency generators, utilizing approximate 
settings on a dial, are available, but not with 
the metered output feature. 

Next on your equipment list is the AC 
VTVM. While your scope can indicate low 
AC voltages, such as the output of a phono 
pickup or preamp, you'll need something 
that's fast and doesn't require converting 
from peak -to -peak to RMS. AC VTVMs can 
indicate down to 1 mv (millivolt) full scale 
and can be used to check the performance of 
phono pickups, tape heads and microphone 
output levels, It can also trace very low sig- 
nal levels common in solid -state equipment. 

There are several AC VTVMs available 
which meet the qualifications of service -grade 
equipment. Among them are the Simpson 715 
($80) and the Triplett 601 ($150) which is 
an FET VOM but goes down to 10 mv AC. 
In the lower price field there is the excellent 
Heathkit IM -38 ($41.95) and the excep- 
tional Eico 250 ($59.95) which has a built -in 
amplifier so that headphones can be used 
with the instrument for signal tracing. 

Speaking of signal tracing, you will find 
that in audio servicing, the signal tracer 
is worth twice its weight in gold. There is 
nothing faster at locating troubles in an in- 
operative or distorted amplifier or other 
bugaboos like broken connections, open 
pickups and bad tape heads. Basically the 
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Fig. 1- Equipment appearing in drawing on previous pages: 1. Knight -Sit KG-635 oscilloscope ($139.95), a 
general -purpose scope for observing signals and measuring voltage. 2. RCA WR -52A Stereo Simulator 
($248) which supplies multiplex signal. 3. Heathkit 1M -58 Harmonic -Distortion Meter. ($65). 4. Heathkit 1M -38 

AC VTVM ($41.95) to measure low AC. 5. Precision 200C RF Generator ($160). 6. Conar 230 Signal Tracer 
($49.95 kit. $69.95 wired). 7. The Eico Model 378 Audio Generator ($59.95) is equipped with metered output. 

Basic Equipment for Audio Servicing 

signal tracer is a very- high -gain amplifier 
with loudspeaker output and a calibrated 
output attenuator that allows you to compare 
relative voltage levels. Signal tracers also 
have diode detectors that can be used to trace 
modulated RF signals through a receiver. 

Signal tracers are always plentiful on the 
market, but many do not make the grade. 
Three of the perennial best are the Conar 
230 ($49.95 kit, $69.95 wired) with a tunable 
RF detector for servicing AM radios, the 
Heathkit IT -12 ($24.50) and the Eico 157 
($34.95). The choice is up to you, but this is a 
must piece of equipment for audio servicing. 

Another piece of equipment that is good 
to have is the harmonic -distortion meter. 
This little gem performs after you have ef- 
fected repairs, for it allows you to compare 
the equipment's performance in terms of dis- 
tortion to the original specifications. 

You are limited in choice in this category. 
The only low -cost distortion meter available 
is the $65 Heathkit IM -58. Eico has an as- 
sembled model on the market (902) but the 
$250 price tag may stretch many budgets. 

While many technicians and hobbyists can 
tackle audio gear, RF equipment- tuners, 
radios and receivers -are indeed a horse of 
a different color. If the manufacturer does 
not supply alignment instructions for its 
equipment, you're up the creek and the only 
thing you can do is send the equipment to 
the manufacturer and hope 'for the best. If 
you're lucky enough to have instructions, an 
RF signal generator will be needed. There 
is a good deal of acceptable equipment in this 

category including the Eico 330 ($59.95), the 
Heathkit IG -102 ($31.95), the Knight -Kit 
KG -686 ($99.95), the Lafayette 99 -50155 
($34.95) and the B & K 200D ($159.95). 

If you want to service the aforementioned 
RF equipment, you'll need some way to check 
the performance of the gear. Most of the 
equipment for this purpose is designed for 
the laboratory, with a price tag to match. 
Within the reach of most hobbyists is the 
RCA Stereo Simulator, Model WR -52A 
($248.00). The simulator makes it possible 
to check stereo separation up to about 30 
db and can be used as a signal source for 
multiplex circuit alignment. The RCA model 
is the only service -grade simulator which 
fully meters RF deviation levels and the 
19 -kc subcarrier level. This is essential. 

Once you've got your hi -fi service business 
on the road, you'll find several other acces- 
sories that will make .ife a little easier. 

Among these are Ampex test tapes to com- 
pare a tape recorder's equalization to stan- 
dard equalization, a tape strobe to keep tabs 
on a recorder's tape speed, CBS Laboratory 
test records (particularly the 100 and 150) 
to check phono pickups and equalization and 
the luxury of luxuries -a wow and flutter 
meter. 

One thing is clear when arriving at a list 
of audio servicing equipment: there is no end 
to the list. There is always something coming 
out that will make life easier. But a penurious 
look at the list presented here will reveal that 
most hobbyists can have a complete bench 
for under $200. Starting from there, you may 
make enough money to buy specialized 
gadgets that will do everything but write the 
bills.* 
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Good Reading 
By Tim Cartwright 

USE OF THE OSCILLOSCOPE -A 
PROGRAMMED TEXT By Charles 

H. Roth, Jr., Prentice -Hall, Inc., Englewood 
Cliffs, N.J. 222 pages. $5.95. 

As circuits head toward greater minia- 
turization, they become tougher to service 
with the usual test instruments. Try thrusting 
voltmeter probes inside an IC or inserting an 
ammeter in series with the foil of a printed 
circuit. (You get shattered epoxy and 
shredded copper.) That explains why the 
oscilloscope, whose star began shining in the 
1920s, is staging a big screen comeback. The 
scope displays a picture of waveform, voltage, 
frequency and phase angle at a touch of a 
probe. This book is an excellent guide through 
the green jungle of patterns that can confuse 
the beginner. 

It uses a programmed approach. A bit of 
information within a certain framework is 
absorbed by the student, then a question is 
immediately asked. After filling in the an- 
swer, the student checks it on a following 
page. With constant reinforcement and cor- 
rection, the student progresses at his own 
pace through the theory and operation of a 
lab -type scope. After completing the course, 
the student should be able to set up scope 
controls, hook into a test circuit with the least 
disturbance and interpret the display on the 
screen. 

Since this text is written to accompany a 
lab course in basic electrical engineering, it 
assumes that the student has some knowledge 
of simple AC and DC circuits and has access 
to a triggered -sweep scope and other gear like 
oscillators and power supplies. Despite this 
specialization, any technician or experimenter 
who sees fuzzy images when near a CRT 
would do well to buy and follow this expertly - 
prepared manual. 

SINGLE SIDEBAND FOR THE RADIO 
AMATEUR. The American Radio Relay 

League. Newington, Conn. 256 pages. $3.00. 
Communications on the HF band (3 -30 

mc) are drifting toward a complete change- 
over from regular AM to single sideband. 
SSB is an extraordinary power- and band - 
conserving technique that's growing rapidly 
among military, telephone and marine -air- 
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craft stations for trans -oceanic voice circuits. 
Hams discovered the benefits of sideband 
some 30 years ago and prove it with the 
Fifth Edition of this publication. It's one of 
the more authoritative collections of articles 
on sideband theory and practice you can find 
anywhere. 

As in other ARRL publications, the ma- 
terial is delivered at hobby level. It assumes 
you know basic electronics, yet treads lightly 
on formulas and is loaded with helpful rules - 
of -thumb for building equipment and getting 
it to work. A first chapter on sideband princi- 
ples is followed by construction of exciters, 
transceivers and accessories. There's valuable 
coverage of home -brew linear amplifiers (a 
tricky item) and their care and feeding, once 
you have them built. 

A notable improvement in this edition, 
which is 60 per cent new material, is the 
added coverage afforded solid -state circuits. 
If you're a beginning ham, or simply want a 
thorough introduction to the mysteries of 
sideband, this book should be on your shelf. 

RADIOTELEGRAPH OPERATOR'S 
LICENSE Q &A MANUAL. By Milton 

Kaufman. Hayden Book Co. Inc., New York, 
N.Y. 400 pages. $11.95. 

Your ship has split abaft the wheelhouse 
and threatens to founder in a wallowing sea. 
You're the operator on duty, so you hit brass 
and pound out: 142° W. Long. 150° N. 
Lat... 500 miles east of Tahiti. . . 

If this sounds better than being a clerk in 
a local haberdashery, your first move should 
be to purchase this book. Author Kaufman is 
King of the question and answers manuals 
and his works have nurtured a generation of 
FCC Commercial Radio Operator exam 
takers (your reviewer included). His latest 
effort consolidates study material for radio - 
telegraph exams into one edition. Earlier, the 
radiotelegraph material was combined in a 
volume with radiotelephone (the license 
needed by broadcast and two-way radio tech - 
nicans). 

The secret of Mr. Kaufman's success: his 
books are not straight, arid Q&A. His an- 
swers are followed by a concise discussion 
section that saves the text from the fate of 
other such study manuals. Too often, the bare 
Q &A treatment turns out to be an exercise 
in memory, not learning. Mr. Kaufman's dis- 
cussion makes the mound of regulations, spe- 
cialized theory and circuits much easier to 
read and absorb. Next stop: Pago Pago.--0 
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By VINCE DANIELS ONE OF the reasons thinkers of ancient times 
are considered great is that what they said 

still may have truth. Aristotle once said, "For the things we have 
to learn before we do them, we learn by doing them." If you want 
a successful career or hobby in electronics, you'll have to learn elec- 
tronics and a good way to do that is by using electronics on a limited 
scale. Many manufacturers have caught on to this idea and have 
produced educational electronic kits. 

If you are interested in learning electronics, the kit you choose 
to teach you the fundamentals will make a great deal of difference 
in how you learn. There are many kits on the market that offer 
several projects and retail for under $10. Most are more of an eve- 
ning's fun than educational enterprises for, although several ele- 
mentary circuits are offered, the low price generally precludes any 

Can You learn 

Electronics 
from Educational Kits? 
great examination of theory, which is what electronics training is all 

about. 
The kits that we will address most attention to are those that pro- 

vide a system of programmed instruction in conjunction with a series 
of projects designed to illustrate the theory covered by the manual. 
Each manufacturer has tried to provide what he thinks is the best 
method for teaching, so it is impractical to compare one kit to the 
other. We will evaluate each kit on its own merit. 

The kits reported on here have been tried by educators - and tech- 
nicians to test each kit's value as an instructional tool and by kids to 
determine the fun quotient and understandibility. 

Heathkit Model 1K -18 Electronic Workshop 35. $19.95. 
This 35- project kit (Fig. 1) has parts which the user must assemble 

on a Masonite board with a spring terminal at each lead of the 
part. To build a project, the student follows a schematic and a wire 
table making wire connections between spring terminals. 

One of the good things about the kit is that it is possible to build 
two projects at one time and interconnect them. Besides the usual 
two- or three -transistor radio projects, Heath's kit offers such in- 

teresting features as a Wheatstone bridge, a capacitor bridge and a 
phase -shift electronic organ. 

The big asset of this kit is its construction manual. Although the 
authors approach the theory with an air of cuteness, it is well pre- 
sented. Each project has application notes and optional circuit modi- 
fications that allow the experimenter to think creatively. 

Raytheon Lectron Series 3, $24.95. 
This kit's approach is the most unique of all and has hooked just 
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about everyone who has seen it (Fig. 2). 
Instead of a terminal board or chassis with 
the components connected by wires, the 
Lectron consists of a metal base or sheet 
(like a cookie sheet) and individual com- 
ponent modules. Each module contains one 
component in a plastic box. The box has the 
schematic symbol on top, and the component 
is connected to magnetized contacts on the 
sides. To build a project the user assembles 
the module symbols just as they appear in 
the schematic. The magnetized contacts 
"lock" together, and when the last module is 
put down on the sheet the project operates. 
The modules form the schematic, and the 
user checks his wiring by comparing the 
module schematic against the instruction 
book schematic. 

To allow for individual experimentation 
there are optional terminal modules that al- 
low the user to connect any component into 
the module system. 

The L e c t r on (see ELECTRONIC 
DOMINOES, Sept. '67 EI) is a growth 
system, for add-on -kits are continuously 
developed for the Series 1, 2 and 3 basic kits. 
The Series 3 kit with three transistors, diode 

Figs. 1, 2 and 3 -The Heathkit Work- 
shop 35 is at right. Raytheon s Lectron 
is at bottom left and the Progressive 
Edu -Lit is at bottom right. The Heath - 
kit has all parts beneath the board 
so that only wiring between parts is 
necessary. Lectron has schematic 
symbols on top of magnetic case for 
each component, simplifying sche- 
matic reading. Edu -Lit comes with a 
complete set of tools in addition to 
a pamphlet on TV troubleshooting. 

and break -in module is the basis for projects 
such as a phono amplifier, light -modulated 
organ and a light- modulated receiver. The 
Series 3 kit comes close to providing the 
learner with the same type of projects as the 
most basic spring- terminal kits. With the 
Add -On kits you get a chance to experiment 
with some fairly advanced circuits. The in- 
struction manuals don't have an excess word 
-and are notably good for a giving an under- 
standing of the circuit and its theory. 

Conar's Adventures in Electronics. $18.95. 
The Adventures in Electronics kit contains 

only tube -type, line- powered projects. In ad- 
dition to the tubes, punched metal chassis 
and components for the projects, the user is 
supplied with a screwdriver, pliers and solder- 
ing iron. 

The student first mounts permanent chassis 
components such as a variable capacitor, 
broadcast -band loop antenna, speaker and 
IF transformer. He then assembles the power 
supply which is used for all the projects. 

Unlike many of the transistor -kit projects, 
all the Conar projects are usable in the sense 
that they perform like commercially built 
circuits. For example, the phono amplifier, 
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Can You learn 

Electronics 

from Educational Kits? 

theremin, broad- 
cast -band trans- 
mitter and signal 
tracer c a n be 
separately as- 
sembled and used 
as full- perform- 

ance equipment. A difficulty with the kit is its 

components, which are soldered into the 
circuit and reused as each new project is as- 

sembled. 
The manual explains the theory of opera- 

tion for each circuit, and also provides align- 
ment instructions for the final project, which 
is a complete superhet radio. Although this 
kit has no solid -state projects, all the projects 
deliver a high level of performance and will 

prove useful to the beginner and advanced 
experimenter. 

Radio Shack Science Fair Electronic Proj- 
ect Kit #201. $17.95. 

This is a spring -terminal kit (Fig. 4) in 
which two transistors and a host of other 
components are mounted on a 101/2 x 14-in. 

Figs. 4, 5 and 6--The Radio Shack Science 
Fair is at right, the Norelco EE 1050 is at 
bottom left and the Superex is at bottom 
right. Radio Shack kit has all parts mounted 
on the bottom of board to simplify wiring. 
Norelco kit is more complicated because all 
parts and wiring must be installed for each 
project. It uses double spring terminals. 
Superex has parts mounted on Masonite 
strips so that each part need only be pushed 
through large-scale template. Theory expla- 
nations are extremely basic in Superex kit. 
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hardboard chassis. Each component is con- 

nected to spring- terminals. The entire chassis 
is supplied pre -assembled and no additional 
construction is required. The schematics for 
each project show the spring -terminal num- 
bers for interconnection of the components. 
A pictorial wiring aid is also provided. 

The well written instruction manual con- 
tains 50 projects, evenly divided between the 
action type, such as a crystal radio and phono 
amplifier; and experimental circuits that al- 

low the user to try out his own ideas. Typical 
experimental circuits include an electronic 
metronome, a timing circuit, a tachometer 
and a water -purity indicator. Some of the 
projects are good enough for general use and 
their circuits can be lifted for an individual 
project assembly. 

Progressive Edu -Kit. $34.95. 
This all -tube project kit (Fig. 3) is supplied 

with a punched metal chassis and a set of 
hand tools consisting of a soldering iron, 
long -nose pliers, three screwdrivers and 
solder. All projects except a signal injector 

+ ' 
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are assembled on the chassis; the signal in- 
jector is assembled on a supplied printed - 
circuit board. Of the 16 projects -15 in the 
manual plus the signal injector -12 are 
variations of radio circuits with different ap- 
plications of RF amplification, detection and 
other electronic principles. There is a code 
oscillator, broadcast -band transmitter and 
oscillator in addition to the signal tracer. 
Here again a major difficulty with the proj- 
ects is that the components, which are 
soldered into the circuits, are used over and 
over again. 

The instruction manual has a special sec- 
tion on tube and chassis wiring and basic 
theory for each project. Both a schematic 
and a general wiring pictorial (not exact 
parts Jayout) are provided for each project. 

Also included in the kit are excellent pam- 
phlets on television and radio troubleshoot- 
ing for tube circuits. Another pamphlet is 
the instruction and operating manual for the 
signal injector, while another pamphlet 
provides instructions with schematics for 
four advanced tube projects: two transmit- 
ters, an audio amplifier and a square -wave 
audio generator. 

Norelco Junior Master Kit EE 1050. 
$13.95. 

The heart of this kit (Fig. 5) is a very 
slick, notably excellent instruction manual, 
most of which is devoted to a first -rate in- 
troduction to electronics. 

The basic EE 1050 kit has 12 projects; 24 
projects with the components from two add - 
on kits. While several of the projects are the 
usual type such as a flashing light or moisture 
indicator, there are some really outstanding 
and unusual projects, such as a medium - 
wave receiver and a real two-tone klaxon like 
the ones used by emergency vehicles. Each 
project contains a good theoretical explana- 
tion, sufficient to allow some individual ex- 
perimentation. 

The chassis is a 4 x 9 -in. pegboard with a 
pre -punched Masonite front panel. A full - 
scale wiring template is provided for each 
project. The template is positioned over the 
pegboard and spring- terminals are installed 
at the indicated locations. Individual com- 
ponents are then connected between the 
terminals, as is the interconnecting leads 
(which are not precut to size). Unfortun- 
ately, the spring -terminals are not the easiest 
things to install and remove, and they may be 
just a bit difficult for a young child to manipu- 
late. 

Superex Lab 35 Electronics Laboratory. 

Fig. 7- Lafayette Radios IC Experimenter's kit 
provides 150 different projects while allowing 
for interconnection of related circuits. 524.95. 

$21.88. 
Containing three transistors and other com- 

ponents typical of the spring -terminal type 
kit, the Lab 35 (Fig. 6) uses a rather unique 
assembly system for the projects, which re- 
sults in a slightly easier -to- assemble and more 
reliable construction. 

The chassis is a 12 x 19 -in. section of peg- 
board. Each component is mounted on a 
fiberboard strip, and the ends of the com- 
ponents are pre -connected to oversize nuts 
permanently attached to the strip. On the 
underside of the strip are projections which 
match the pegboard hole spacing. 

Each project is detailed in a full -scale 
pictorial. The user positions the pictorial over 
the pegboard and then plugs in the matching, 
components, breaking through the pictorial 
template. The projections secure the com- 
ponent to the board. Following the pictorial 
template, precut leads with spade lugs are 
secured to the appropriate terminal nuts. 

There is no instruction manual in the true 
sense of the word as a majority of the infor- 
mation for each project is contained on the 
pictorial, including very rudimentary theory 
for some of the projects. 

Lafayette Radio 99 -35107 IC Experi- 
menter's Kit. $24.95. 

This 150- project kit is supplied in a wood 
cabinet similar to that used for microscopes 
and science kits. A plastic panel mounted in 
the cabinet base contains a large quantity of 
resistors, capacitors, transformers, batteries 
and auxiliary terminals. A panel in the cabi- 

[Continued on page 97] 
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The 
Insulation 
With the 
Shrinks 

By RONALD LUMACHI, WB2CQM 

USING electrical tape to insulate connec- 
t) fions and cover components is about as 
modern a way of doing the job as designing 
an audio amplifier with tubes. The old sticky 
stuff should be replaced by heat -shrinkable 
tubing. The tubing, which is available in 
many lengths and diameters, looks like spa- 
ghetti insulation and is applied the same way 
then heated. Alpha Wire's Series FIT -221, 
for example, shrinks to half its original dia. 
when heated to 275 °F. In length it shrinks 
only about five per cent. 

Select the smallest dia. tubing that will fit 
over the part and heat using a cigarette 
lighter, propane torch or the f dme of kitchen 
stove. Move the tubing slowly in the heat 
to insure even shrinkage. The tubing will 
not burn and will not change the RF char- 
acteristics of a circuit. It will not peel or 
unravel and does not permanently bond with 
the material being insulated. To remove it, 
simply slit lengthwise with a razor and peel 
away. The tubing can be purchased from 
Burstein Applebee, 3199 Mercier St., Kan- 
sas City, Mo. 64111 and others. BA also 
has a free Alpha Wire catalog (Stock No. 
16A1152) of shrinkable tubing. For boxed 
assortments of 6-in. lengths, refer to BA's 
latest catalog. -$- 
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Assortment of Alpha Win shrinkable tubing and 
application bulletins. Material shown is avail- 
able from Burstein Applebee and other distributors. 

Using gas -stove flame to shrink tubing. Avoid 
prolonged application of extreme heat which will 
destroy tubing and melt a soldered connection. 

Spites protected by a length of 1/2-in.-dia. tub- 
ing. For small applications such as this, a match 
will supply sufficient heat to cause shrinkage. 

Tools an easily insulated with heat -shrinkable 
tubing. The outside dia. prior to shrinking is 
prominently marked on all Alpha Win tubing. 
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A wiring harness made with clear tubing. Simply puncture a small 
hole in the tubing wall and feed through the wires. When the har- 
ness is completely wired, subject it to heat for a good tight fit. 

End caps, available in several 
sizes, are good for insulating tie 
points. Tubing has excellent high - 
voltage insulation characteristics. 

Use small lengths of tubing to protect sol- 
der or screw terminals on switches. To re- 
move. slit lengthwise with a razor blade. 

Protect high- voltage chokes with tubing to pre- 
vent corona discharge. Tubing will not change 
RF characteristics. Transistor is protected with cap. 

Hand -wound or commercially -made coils to be 
used outdoors can be protected from weather with 
tubing. Tubing won't change inductance of the coil. 

To waterproof PL -259 plug, use three sizes of 
tubing. 3i4 -in. dia, goes on connector and 1/2-in. 
covers back end. Last piece has 5 /16 -in. dia. 

Code your wires. Numbers or letters are avail- 
able hot stamped in white. Markings are perma- 
nent and will not wear off even under severe use. 

Metal-cased capacitor covered with 112 -in. dia. 
tubing. In crowded circuits it's good idea to cover 
case to prevent other parts from shorting to it. 
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E/ Kit Report Better 
than 

First 
Rate 

Heathkit AR -29 Stereo Receiver 

IN our September 1968 issue we published 
a report on the $330 Heathkit AR -15 

stereo receiver kit titled A First -Rate Stereo 
Receiver. Its performance put it (and us) in 
orbit. Since then we wondered what Heath 
would ever do for an encore. It turned out 
to be the $285 AR -29. 

If there had never been an AR -15 we 
would describe the AR -29 with the same 
superlatives. But in comparison to its pre- 
decessor the AR -29 easily can be called bet- 
ter than first rate. Considering the AR -29's 
simple mechanical design, ease of construc- 
tion and top performance, we'd rate it as 
the finest stereo -receiver kit on the scene 
today. 

In terms of circuitry the AR -29 repre- 
sents a high level of state -of- the -art design, 
featuring an FET FM front -end, overload - 
protected dual -gate FET AM front -end, three 
IC FM -IF strip and total -IC multiplex de- 
codor. Because the FM IF amplifier is wide - 
band ICs, essentially all the selectivity 
is achieved by a permanently -tuned L/C 
filter whose performance is almost the equal 
of the AR -15's crystal filter. There are also 
15 -kc and 38 -kc filters to prevent 15- and 
38 -kc signals from leaking into the tape - 
recorder output. The 19 -kc filter has abso- 
lutely no effect on the FM frequency re- 
sponse. 

Except for the tuning control there are 
no knobs; all functions from power switch 
to input selector to speaker selector are con- 
trolled by pushbutton switches (14) and 
linear slider controls (4). 

Selector switches are provided for phono, 
tape AM, FM and aux program sources. 
Individual level controls for the left and 
right channels are provided for all inputs as 
well as the tape monitor. These adjustments 

are accessible through holes in the bottom 
cover plate. Outputs are provided for two 
speaker systems, a center channel at speaker 
level, tape recorder and phones (front -panel 
jack). 

There are push switches for the tape moni- 
tor, mono and stereo modes, tone (controls 
either in or completely out), FM muting, 
blend, speaker 1, speaker 2 and power. A 
center -channel selector switch is mounted on 
the rear apron. The blend switch reduces 
high- frequency noise from stereo -FM sig- 
nals (it may reduce stereo separation). There 
is no FM stereo -only mode as on the AR -15. 
The AR -29 has non -defeatable AFC. 

Other features include a stereo beacon 
that comes on when a stereo station is tuned, 
a center -channel tuning meter, a signal - 
strength meter and one the most adjustable 
AM rod antennas we've seen. By means of 
built -in test leads and switches the signal - 
strength meter also serves as a volt -ohmmeter 
for circuit checks and alignment. 

From the viewpoint of construction and 
service the AR -29's plug -in board design is 

AM -FM IF circuit board. At upper right is L/C 
filter. At right and upper -left edges are board's 
18 connectors. Construction time was 31/2 hours. 
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superior to the AR -15's hinged, overlapping 
circuit boards. All critical circuits are fac- 
tory or permanently aligned; the few builder 
adjustments are easily made with the built - 
in meter circuit. 

We built the AR -29 in 26 hours. (The 
AR -15 took 34 hours.) You start by assem- 
bling eight printed circuit boards. The larg- 
est, the AM -FM IF board is shown on the 
first page. Following that is the main chassis 
in which you install circuit -board plugs, two 
cable harnesses, the power transformer, rear - 
apron parts, the front -panel pushbutton - 
switch assembly, power- supply filter capaci- 
tors and the front -end. The front panel, other 
hardware and only a few things remain. 

Then comes resistance checkout using the 
built -in test meter. At this point you move 
the chassis aside and put six of the boards 
on the bench to make quick measurements 
by touching the test leads to the circuit -board 
connectors. By the way, they're clearly 
marked for fast, easy identification (50 VDC, 
GND, B +, B -, AM OUT, AGC, IF IN, 
etc.) The remaining boards are then installed 
on the chassis, voltage checks are made, 
then the first six boards are installed. In the 
home stretch are the FM adjustments (less 
than a page), multiplex (about a page) and 
AM (one page). No hang ups. 

We had only one problem. When we 
started the multiplex adjustments, things 
didn't go right. Because of the well- marked 
circuit -board connectors, we discovered a low 
voltage in a matter of minutes. Working back 
to the power -supply board we found a de- 
fective voltage -amplifier transistor in the 
voltage regulator. A replacement did the trick 
and we proceeded with the remaining adjust- 
ments, which went without a hitch. 

Both specific and overall performance is 
strictly first class even with the builder align- 
ment. Instrument alignment did not improve 
performance significantly. 

The FM sensitivity checked out at 1.6µv 
IHF (for 30db suppression of noise, hum 
and distortion). Full limiting in terms of out- 
put -level change was obtained at 2.2 µv. 
Maximum noise suppression was obtained at 
3 µv. FM total harmonic distortion mea- 
sured a very low 0.3 per cent. Following 
the builder adjustment of the internal muting 
(squelch) control, full override of muting was 
obtained with a 10 -µv input signal. (The 
muting can be disengaged if you insist on 
listening to weak signals.) 

The signal -strength meter is hot, meaning 
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Top view. Test-switch bracket Is above power 
transformer (left). Front -end is in center. At right 
are AM-FM (top) and multiplex (bottom) boards. 

it pins on any input signal in excess of 120 
µv (which normally represents a somewhat 
weak signal). The FM frequency response 
measured ± ldb from 20 cps to 15 kc. Stereo 
separation exceeded the test equipment's 
limit of 39db at 1 kc and was 32db at 5 kc. 

The AM section was outstanding, too, with 
better -than -average sensitivity, low back- 
ground -noise level and a good 10 -kc whistle 
filter. 

The amplifier performance also, proved 
outstanding. The power output per channel 
at the clipping level with both channels 
driven (the roughest test) was 50 watts (rms) 
into 4 ohms, 38 watts into 8 ohms and 20 

[Continued on page 97] 

Back. Output transistors' heat sinks (left are 
attached to output circuit boards. AM antenna 
(right, top) can be positioned for best reception. 
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How to Win 
Our New DX Award 

Secrets of those rare catches on the Tropic of Cancer. 

By C. M. STANBURY II 

WjFRR you.one of those who uttered a large groan when you read about the 
W Tropic of Cancer Award in the Jan. '71 EI? It's a great award, you say, 

but how do I get those exotic countries? It's really quite easy. Many of the 
areas have full time broadcast outlets with programs beamed toward North 
America. Knowing where to look and when to listen will enable you to have 
that award for your shack in no time at all. 

First, let's recap what you're after. We have established 16 DX areas along 
the latitude known as the Tropic of Cancer. These areas are: The Pacific 
Ocean, Mexico, The Atlantic Ocean, Spanish Sahara, Mauritania, Mali, Al- 
geria, Libya, United Arab Republic, Saudi Arabia, Oman, India, Pakistan, 
Burma, Formosa and Mainland China. To qualify for the award, participants 
must have verified contact with eight of these areas. 

When you're after the Oceans, remember that any DX country within these 
oceans is eligible, even though it may not fall on the Tropic. 

One of the rare catches in SWLdom is also a qualifier for this award. It is 

the Voice of the Coast (Sawt es Sahil) transmitting on 6040 kc with a sign -on 
at 2130 EST. This station has had DX experts scratch- [Continued on page 101] 
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EI'S TROPIC OF CANCER DX GUIDE 
STATION LOCATION KC TIME (EST) NOTES 

XERMX R. Mexico Mexico. D.F., Mexico 9745, 11720, 15125 Evenings Apartado 20-100 
ZN5 Nassau, Bahamas 1540 Night 
EAJ202 R. Villa Cisneros Villa Cisneros, 

Spanish Sahara 
998 1700 -1800 Status uncertain 

Radiodiffusion Nationale 
de Mauritanie 

Nouakchott, Mauritania 4850 0200 & 1700 

R. Mali Bamako, Mali 11960, 15145, 17765 1545 11715 & 17710 also 
reported 

R. TV Algerienne Algiers, Algeria 6080 1700 -1900 Carries Portuguese 
9510 0100 -0200 identity at 1900. 

Libyan BC & TV Service El Beida, Libya 9685 0100 -0200 Reports to Triopoli 
1124 1630 -1800 
7165 

R. Cairo Cairo, Egypt (VAR) 9475 Evenings To North America 
9740 1700 
1106 1630 -1800 

Voice of the Arabs Cairo, Egypt (LIAR) 7215 2200 
Saudi Arabia Broadcasting Jeddah 7220 2200 Reports to Riyadh 

11855 1200 -1500 English 
15150 Various 

Riyadh 6000 2230 S /on 
9720, 11950 1500 

B.B.C. Masira Is., Oman 701 2245 Reports to London 
Voice of the Coast (See text) 6040 2130 S /on Reports c/o Trucial 

All India Radio Delhi, India 9912 1630 -1730 
Scouts Camp, Sharjah 

11850 0730 
15335 0830 -1000 

Bombay, India 15080 1300 Reports to Delhi 
R. Pakistan Dacca, East Pakistan 15520 2115 Transmitter frequency 

drifts 
Burma Broadcasting Rangoon, Burma 9725 . 0200 -0230 

Service 
R. Peking Peking, China Many Various Evening transmissions 

to America on 7125 
and 9780 (approx) 
come from the Tirana 
relay and are not 
eligible. 

V. of Free China Taipeh, Taiwan 15125, 15345, 2100 -2250 To North America 
17720, 17780, 
17890 

KAIM Honolulu, Hawaii 870 0400 Best Sunday AM 
KORL Honolulu, Hawaii 650 0400 Best Sunday AM 
WWVH Puuneme,Maui,Hawaii 5000, 10000, Night Nat. Bur. of Standards 

15000 

In your race around the world on 
the Tropic of Caacer. you'll be run- 
ning through the Middle East. These 
are two of the more exotic QSL cards 
that this area has to offer. R. Cairo on 
the left and Saudi Arabia on right. 

SAUDI ARABIAN BROADCASTING 
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I Do you work I in electronics? 
Find out how CREI can give 
you the specialized technical 
knowledge you need for 
better pay, more security. 

Mail postpaid card for 
FREE book and complete 
information today. 
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The Ham Shack 
By Wayne Green 
W2NSD /1 

SLOW -SCAN TV is not really new, yet few 
amateurs know much about it and hardly 

any at all are experimenting with it. As more 
amateurs find out about it, more will try it. 

SSTV is a system for sending individual 
television pictures using a bandwidth of only 
a couple of kc. This is narrow enough so it 
is permitted right in the 20 -meter phone band. 
And that is where a good deal of the activity 
is these days. 

It takes eight seconds to receive each pic- 
ture. This means that you must have a moni- 
tor with a very long- persistence phosphor so 
the top of the picture won't fade out by the 
time the bottom is received. Since only audio 
tones are used in the process, the equipment 
involved is relatively simple to build and the 
signals can be recorded on a regular tape 
recorder. Two companies have already come 
out with monitors, one for $569 that is solid 
state, and one for $298 with tubes (Robot 
Research, Inc., 1250 Prospect St., La Jolla, 
Calif. 92037). There are circuit boards avail- 
able for the roll -your -owners. 

The 120 -line picture lacks something in 
definition when compared with 525 -line 
commercial television, but it is adequate for 
most things. 

There are two basic types of cameras being 
used so far. One is a regular television camera 
with a converter which uses one frame every 
eight seconds and just ignores all the rest. 
This camera, like the monitor, is solid state 
and sells for $569. A much less expensive 
camera system can be made with a flying - 
spot scanner. This type of pickup can only 
be used with photographs, drawings and 
such. The amateur interested in sending his 
photo, a picture of his shack, his antenna and 
a QSL card over the air will have no problem 
with the scanner. 

It is likely that as interest in SSTV grows 
there will be more equipment on the market 
and that the prices will go down. In the mean- 
time this is an area for the tinkerer to have a 
lot of fun by building his own monitor and 
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scanner. It is no more difficult than building 
an RTTY converter. For that matter, it isn't 
all that different in design. .. 

Pretty fair pictures can be had by taking a 
Polaroid of the monitor, using an eight 
second exposure, of course. 

There has been some activity in several 
countries with SSTV and it should spread 
rapidly. That is one very nice thing about 
being able to use this on our DX bands. If 
you listen around 14230 in the evenings and 
weekends you will hear the SSTV fellows 
talking with each other and then switching 
on their cameras or scanners and sending a 
few pictures. The SSTV signals sound some- 
thing like RTTY, going beedlebeedlebeedle. 

More on the hobby band. By ignoring the 
nice things that I have to say about them and 
concentrating on the criticisms that I have 
leveled, many ARRL members and particu- 
larly the folks at HQ have managed to work 
themselves into an anti -Wayne Green atti- 
tude. It is true that I have been critical of 
some of the things that ARRL has done or 
hasn't done down through the years. I am 
beginning to feel that I am about the only 
person in the world that has had the gumption 
to say what I think about the ARRL. 

One unfortunate aspect of this negative 
ARRL attitude is that I think that it can be 
counted upon to wield its influence to sabo- 
tage the hobby -band petition, RM -1633. 

I really don't know what the ARRL has to 
kick about. I am having a ball with FM on 
146 me and can hardly wait for the day when 
220 is opened to the same kind of operation. 
I keep a little hand unit by my desk with the 
squelch turned up so I can hear when any- 
one comes on any of the repeaters within 50 
mi. or so. I often hear passing amateurs 
break through on 146.94 and talk them in 
for a visit. No matter where I go in New Eng- 
land I can work out through the nearby re- 
peaters. In Northern New Hampshire I make 
contacts up to 200 mi. with a hand -held two- 
watt transceiver. These are through the 
W 1 KOO repeater some 50 mi. away. 
Through central New Hampshire the con- 
tacts are through W 1 ALE in Concord. In 
the Southern end it's through K1JZH. 

Just as I was writing this paragraph my 
little hand unit spoke up with K6MVH/ 1 

calling in from his car in a town six mi. away. 
He wanted to know where to find a particu- 
lar store. I told him. What a wonderful sys- 
tem. Won't it be great when anyone can do 
something like this? 
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Electronics in the News 

The Growing Cassette. The audio scene has been revo- 
lutionized by the introduction of the cassette. Now 
Video Systems Corp. has introduced a computer tape 
memory recorder that employs the standard Philips C -60 
cassette used in audio equipment. The Termicord can 
handle 850,000 bits of information. This may open the 
way for computers in the home. 
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THE DISC RIDES AGAIN. Not 
to be outdone by tape, AEG - 

Telefunken has developed a TV re- 
cording system that uses a special 
turntable and disc. The record turns 
at 1,500 rpm and will provide a 
12 -min. color program with stereo 
sound on a 12 -in. disc. The new sys- 
tem has 100 times the storage ca- 
pacity of a normal LP. 

Breadbox Pinger. Finding your way in a small boat is 
just as important as it is in an ocean liner. Unfortu- 
nately it used to require an enormous amount of space 
to house a radar system. Raytheon's 2900 radar is fully 
transistorized and weighs only 48 lbs. so that it can 
be mounted conveniently right on deck. The antenna 
asembly is equally compact -only 331 in. in dia. 
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Say Alt and Hold It. One of the most ele- 
mentary measurements a doctor mates is 
often the hardest to take. Waiting for a con- 
ventional thermometer is time consuming 
and often dangerous. Diagnostics Inc. has a 
new electronic thermometer that u.aes a 
thermistor contained in a sterile probe which 
gives an accurate indication of body tempera- 
ture in less than five seconds. + 
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CB Corner CB Lobby in Washington 
By Len Buckwalter, KQA5012 

THE Electronic Industries Association 
(EIA), an influential organization of 

manufacturers, is about to call for major 
changes in CB rules. It's too early to know 
what exact recommendations the group will 
present to the FCC, but informed sources say 
that ham radio and frequency allocations 
could be part of the recommendations. The 
move is designed to soothe CB's chronic ill- 
ness- overcrowding. 

It is not likely that the EIA will call for a 
bigger slice of the frequency pie. Any such 
demand would surely fizzle because ambu- 
lances and airplanes are also crying for more 
channels. EIA's approach may be more like 
the lady squeezing into last year's corset - 
she disappears in one area, but pops out in 
another. 

One possible suggestion that the EIA might 
offer is a tightening of CB rules, with a simul- 
taneous loosening of amateur requirements. 
This could tip the numbers balance toward 
ham radio and infuse it with former CBers. 
The belief is that this move would relieve 
overcrowding and abuse which now abound 
on 27 mc. The ex -CBers could ragchew end- 
lessly or work skip (winning certificates, not 
condemnation) while the CB band could be a 
medium for short -range communications as 
originally designed by the FCC. It's an old 
proposition with much merit, but one that'll 
have to overcome monumental obstacles in 
Washington. 

The killer, it seems, is the code require- 
ments for a ham ticket. It's only 5 wpm for 
the Novice license and it can be mastered in 
about six hours by nearly anyone. Yet, men- 
tion code to CBers and you trigger instant 
apathy. 

Meanwhile, good luck to the EIA. Al- 
though it has a difficult case to prove, the 
organization is becoming somewhat of a 
champion of CB causes. (It has, of course, 
a stake in keeping the marketplace healthy.) 
One EIA spokesman reports he receives 
many letters for help from CB clubs around 
the country. The reason, he believes, is that 
CBers have no other place to turn to. He 
pointed out one issue now bothering CBers- 
widespread discontent over the recent Chan- 
nel 9 ruling. Since the FCC has set aside the 
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frequency solely for emergency and related 
traffic, a station cannot call an operator en- 
gaged in steady monitoring. CBers would like 
to see a modification in the rule that would 
at least allow one station to call another, then 
both would move from 9 to another channel. 
The only relief in sight is a new generation 
of receivers that automatically insert 9 into 
the speaker, even when the rig is communi- 
cating on another frequency. 

Besides involvement in CB's operational 
problems, EIA will soon make news in the 
purely technical area. It's preparing a set of 
technical standards for CB equipment. It will 
be an industry, rather than governmental 
action, but it could have a beneficial effect 
on the products of all CB manufacturers. 
We'll report on the new specifications as soon 
as they're released. 

Whip Tip ... Most CB operators boast a 
directional mobile antenna but few are any 
the wiser. For though the car's whip is in- 
tended to transmit equally well in all direc- 
tions, this happens only in books. Trouble 
is that unless the car roof is distributed 
equally under the whip, it acts as a lopsided 
groundplane (the signal builds up over the 
longest metal path). The result is that if the 
antenna is mounted at the front right of the 
car, the strongest signal is directed to the 
rear left. 

While there's no great range difference in 
any direction, there could be just enough to 
get a message through when conditions 
really are rough. This means that it well could 
prove important to know your most favorable 
transmitting direction in case of emergency. 
Finding out is as easy as flipping a switch. 

Simply drive away from your base station 
until your signal reads about S3 or S4 on the 
base receiver. This done, try to locate a 
nearby area where you can drive in a tight 
circle. As you turn slowly, ask base for S 

reports. Readings at about eight points 
around the circle should reveal which direc- 
tion the car should face (in relation to base) 
to make the most of your mobile's built -in 
beam effect. Just take care to conduct the 
test away from overhead power lines, which 
could misdirect the signal and give false re- 
sults. -- 
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The CeeBeeper 
It's a fun game -like looking for a needle in a haystack. 

Here you must find the hidden flea -power transmitter. 

By LESLIE POWELL 

NEXT time the CB club has a special meeting, extended coffee 
break or a jamboree and there's a door prize, make the winner 

work for his bounty by holding a treasure hunt. 
Here's how you do it. Hide the CeeBeeper (a pulsed- output 

100 -mw transmitter)in some far -off place and let the members hunt 
for it using walkie talkies or full fives to pick up the signal. First 
person to find the Beeper gets the prize. If you hide the Beeper well, 
you're in for hours of fun. 

What adds extra challenge to the hunt is that the Beeper doesn't 
put out a continuous signal which could be tracked down easily. 
Instead, it transmits a signal for about three seconds and then goes 
off for five seconds. Even the best S -meter jockeys aren't going to 
make much headway in three seconds. 

If you find the club members can't even move in three seconds, 
a simple part change will lengthen the on -time to five seconds, while 
retaining the off -time ratio. To avoid confusing the Beeper's signal 
with heterodynes on the channel, the Beeper's tone sweeps up in 
frequency when the signal goes on to produce a weee -000p sound. 

Contacts between mobiles are permitted, but the Beeper's channel 
should be kept clear. The mobiles will be working on the Citizens 
Band but because the Beeper's power is less than 100 mw, it oper- 
ates in the parallel License -Free Band. This makes such hunts 
legal. 

You could even put the Beeper in the car of a non -CBer (so the 
car can't be identified) and feed its signal out the car's antenna. 
Then have the mobiles try to find him while driving through town. 
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Fig. 1- 100 -mw crystal - 
controUed transmitter is 
built in small Mini -box. 
The collapsed whip an- 
tenna extends to 5 ft., the 
maximum length which 
is permitted by the FCC. 
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Fig. 2- Beeper consists 
of RF oscillator (Q3) that 
uses third-overtone CB 
crystal, audio oscillator/ 
modulator (Q4) and mul- 
tivibrator timer (Ql, Q2). 
Q3, Q4 get turn-on base 
bias from Q2's collector 
via RB, R9. When Qi is 
on its collector voltage 
is almost zero and Q2 
is off. Q2's collector 
voltage is high and it 
biases Q3,Q4 on. When 
multivibrator flips, Q1 
goes off. Q2 comes on 
and its collector voltage 
drops turning Q3, Q4 off. 
Parts specified give ap- 
proximate three- second 
on. five-second off ratio. 
On time can be in- 
creased to about seven 
seconds by using 15,- 
000 resistor for R5. 

Q1 -Q4 
BOTTOM 
VIEW 

4 

The CeeBeeper 
And the Beeper is ideal for CB Civil Defense 
searches and rescue drills. 

In order to comply with the FCC's non- 
interference rules, don't let the Beeper or the 
hunt activities interfere with normal CB com- 
munications. 

The Beeper is a license -free transmitter 
whose design and operation are subject to the 
FCC's Part 15 Regulations. This means input 
power must be less than 100 mw (it is) and 
the antenna must be no longer than 5 ft. It 
can operate on any of the CB channels (ex- 
cept channel 1) using a third -overtone CB 
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C3 ¿R8 
CS 

GRN B1K 
(N.C)0 4444444o4, (N.C.1 

Ti 
4-o'D 

BRN 
RED 

C6 
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RIO 

crystal. Be sure to sign and paste the Certifi- 
cate of Compliance in Fig. 6 on the back of 
the Beeper's case. 

Construction. The circuit is assembled on 
a 21/4 x 3 in. printed- circuit board which is 

mounted in a 51/4 x 3 x 21/s-in. aluminum 
cabinet. The board is a stock size supplied in 
the Calectro 22 -296 printed- circuit kit; the 
remaining kit supplies are used to make the 
board. 

Using steel wool or a household cleanser 
such as Ajax or Comet, scrub the copper foil 
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Fig. 3 -Mount board to- 
ward top (right edge) of 
cabinet to allow room 
for L1's adjustment 
screw on opposite side 
of board. Keep Si as far 
as possible from coil Ll 
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PARTS LIST 
B1 -9 V battery (Burgess 2U6 or equiv.) 
Capacitors: 100 V mylar unless otherwise 

indicated 
C1,C2 -50 uf, 15 -V electrolytic 
C3,C5 -.001 µf 
C4-39 µµf, 100 -V silvered mica 
C6-.25 µf 
L1 -1.0 -1.25 Ah sub -miniature adjustable RF 

coil (J. W. Miller 40A106CBI) 
Q1,Q2- 2N3394 transistor (GE) 
Q3- 2N3860 transistor (GE) 
Q4- 2N3393 transistor (GE) 
Resistors: '/2 watt, 10% 
R1,R3,R6- 100,000 ohms 
R2,R4 -1,800 ohms 
R5- 27,000 ohms (see text) 
R7- 10,000 ohms R8-150 ohms 
R9- 22,000 ohms R10-15 ohms 
S1 -SPST switch 
SO1- HC -6 /U crystal socket (Lafayette 

42 F 09011 or equiv.) 
TI-Transistor output transformer; primary: 

500 ohms center tapped; secondary: 3.2 
ohms (Lafayette 99 F 61277) 

XTAL- Third -overtone CB transmit crystal 
Misc. -51/ß x 3 x 21/8-in. Minibox, 43 -in. tele- 

scoping antenna (Lafayette 99 F 30405) 
(Note: Coil LI is available for $3.70 plus 500 

for postage and handling from Custom 
Components, Box 153, Malverne, N.Y. 11565. 
Canadians add $1. N.Y. State residents add 
sales tax. No foreign orders.) 

so it is spotlessly clean. Then place a piece 
of carbon paper, carbon side against the foil, 
over the board and tape the board in place 
under the full -scale template in Fig. 5. Using 
a sharp punch or ice pick, indent the copper 
at the indicated component lead locations by 
forcing the point of the tool through the 
template, through the carbon and into the 
copper foil. 

Then, using a ball -point pen, trace the out - 
lines of the foil areas. Remove the carbon 
from the board, and using a fine -point artist's 
brush and the resist supplied in the Calectro 
kit, cover the desired foil areas with a layer 
of resist. Immerse the board under about t 

in. of resist solution for 45 minutes and agi- 
tate frequently. Then check to determine if 
all undesired copper is removed. 

If it isn't, reimmerse the board for five - 
minute intervals. When all the undesired 
copper is etched away, rinse the board thor- 
oughly under running water and remove the 
resist by scrubbing with steel wool or use a 
rag dipped in acetone. Then drill the com- 
ponent mounting holes. 

Drill the holes for transformer Ti's mount- 
ing tabs with a No. 27 bit. Crystal socket 
SOI requires a No. 36 bit. The output and 
power- supply connections use a No. 48 bit 
(for Vector T28 terminals). All other corn- 
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TO Bl-- 
1 

C2 

SO1 HXTAL ~ANT. 
iCRa 

tE RIO Ir 3 
1 .R7 c .-R6 

E }B LIl 

R1444 CS C4 
c>1 

R/ 

TO Si 
( 81+) 

A-BROWN 
B-GREEN 
C-RED 

Fig. 4 -X -ray view of board shows location of 
parts. Mount resistors vertically to conserve space. 
Note how they're mounted in photo in Fig. 3. 

ponent holes should be drilled with a No. 58 
bit. 

Assemble the board in the following order 
to avoid damage to the transistors. (Do not 
use a soldering iron rated -higher than 50 
watts.) Solder 1 -in. solid No. 20 or No. 22 
wires to L1's lugs and then install LI on the 
board; press Ll's terminals against the board. 
Position TI's tabs in the mounting holes and 
then fold the tabs over with long -nose pliers. 
Check to see that Ti's tabs do not touch the 
foil. If they do, cut the foil away so there is 
no contact with Ti's tabs. 

Install Vevtor T28 terminals for the 
supply - and + and the output terminal. 

[Continued on page 100I 

Fig. 5- Full-scale board template. Two large holes 
at bottom (left of center) are for Tl's tabs. Up- 
per -left and lower -right holes are for mounting. 
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Burglar 
Bug 

By JOSEPH RITCHIE ANY cop will tell you, 
the number of burgla- 

ries-by both pros and amateurs -is going 
sky high. Even if your house doesn't have a 

giant color antenna and a Cadillac parked 
outside, it is still fair game for the hophead 
out for anything that can be converted to 
cash. 

El's alarm will not only give you the pro- 
tection you should have, it offers several fea- 
tures not available at ten times its cost, and 
is as reliable as the best commercial alarm. 
First, the cost. The alarm can be brought in 
for well under $5, excluding the box and bat- 
tery. You can customize any installation with 
no difficulty. Second, the alarm will handle 
both closed- and open- circuit bugs (intruder 
detectors). 

Most intruder detectors are for normally - 
closed or series circuits. This means every 
bug, switch, wire, etc. is connected in series. 
Breaking the series connection trips the 
alarm. Since burglars are just as smart as 

you, they have learned to short the circuits; 
therefore, some new systems use normally - 
open circuits where all normally -open 
switches, etc., are connected in parallel. A 
forced entry, or a deliberate short, trips the 
alarm. But you cannot protect glass or wall 

areas with open- circuit bugs such as a length 
of wire. 

For maximum protection you need an 

alarm that will turn on a bell when either a 

normally -open switch is closed or a normally - 
closed switch is opened. Our alarm is set off 
by either condition, hence we call it an In- 
verse Burglar alarm. To illustrate: with our 
alarm, doors, basement windows and hall- 
ways can be protected with open- circuit bugs. 

An ordinary matswitch placed under the car- 

pet at a patio door would be closed by an in- 
truder walking through the doorway. 

Conversely a glass window can be pro- 
tected by a series- connected foil, while a wall 
(that could be broken through) can be pro- 
tected easily by stretching a series- connected 
fine wire across it. Someone breaking through 
the window, or even the wall would break 
the series (normally closed) circuit. 

The alarm is completely solid state. There 
are no relays to develop intermittent contacts 
(contact resistance) because of lack of use. 

The control device is a silicon controlled 
rectifier, SCR I, which locks -up the alarm bell 
once a bug is tripped. Even if the protective 
wiring is cut, the alarm bell cannot be si- 

lenced other than by master switch Si. Power 
for both the control unit and the alarm bell 
is provided by lantern battery B 1. Since the 
normally- closed circuit requires less than 180 

pa standby current, B 1 will deliver its shelf - 
life of at least one -year in standby service. 

Construction 

The circuit is built on a 31/4 x 41/2-in. piece 

of Keystone G- pattern perfboard. Vector 

Fig. 1 -A standard 4 x 6 x 9 -in. electrical box will 
easily accommodate control board and lantern 
battery. Connections are shown on box's cover. 
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SWITCHES ALARM BELL 

Fig. 2- Complete circuit is built on 31/2 x 43/4-in. 
piece of perforated board. Mount screw -type ter- 
minal strips above the board using 1/2-in. spacers. 

type T28 terminals are used for tie points, 
and screw -type terminal strips used for the 
external connections. The cabinet shown in 
Fig. 1 is a standard 4 x 6 x 9 -in. electrical box. 

Mount the terminal strips on both sides 
of the board as shown. It is easier to install 
them by using 1/a - or '/a -in. standoffs under 

Fig. 3 -SCR's lead spacing just matches the G- 
pattern pert -board hole spacing. Use lust enough 
fan-out to allow the SCR's leads to drop in T28 ter- 
minals. Watch polarity when connecting C2,D1,D2. 

the mounting holes rather than cutting 
through the board for each individual termi- 
nal. 

Position SCR I midway between the 
terminal strips. Carefully note the SCR's 
connections; the tab sticking out the top is 
connected to the anode lead and must not 
touch any other lead, component or the cabi- 
net. Looking at the bottom of the SCR you 
will note that one end is flat and the other 
has a point. The lead closest to the point is 
the gate. To simplify the SCR's mounting, 
fan -out the leads so that the gate and cathóde 
face the four -screw terminal strip while the 
SCR's center (anode) lead faces the six -screw 
terminal strip. 

Carefully note Dl's and C2's connections. 
Diode Dl's cathode end, the end marked 
with a band or symbol, must connect to the 
SCR's gate. Capacitor C2's positive terminal 
connects to the battery power source while 
its negative end connects to the SCR anode. 
Also take extra care with D2's polarity: if it 
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Fig. 4- Normally-open 
bugs hooked to TS2-3, 
TS2-4 prevent trigger 
current flow through R2. 
Normally -closed bugs 
booked to TS2-5. TS2-6 
short RI to ground to 
keep trigger current off 
SCRs gate. When nor - 
mally-open bugs close. 
current flows ' through 
R2, SCR turns on. bell 
rings. When normally - 
closed bugs open, cur- 
rent flows through Dl, 
Ill. SCR gate and SCR 
turns on. D2 protects 
SCR against bell's kick- 
back voltage. C2 pro- 
vides hold current so 
SCR won't turn off after 
break of bell current. 

r Burglar 
Bug 

S1 

TS1-2 

TS1-3 

= B1 

TSi-1 

R1 

N.C. 
SWITCHES 

TSI-4 

is reversed the alarm - 
bell current will be by- 
passed by the diode and 
the bell will not ring. 

While any 6 -V power 
source can be used, a 
lantern battery is sug- 
gested as it will deliver 
at least one year's de- 
pendable standby ser- 
vice. The alarm's 180 -µa 
standby current is insig- 
nificant and a lantern 
battery will last almost 
its rated shelf life. 

Installing the System 

Locate the control box in the basement, a 
closet or any other concealed place. The 
master switch can be located anywhere in 

Fig. 5 -Use button switches on windows and doors 
if wiring can be concealed. When door or window 
is closed, button Is held in off (open) position. 
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PARTS LIST 
81-6 V lantern battery (see text) 
C1 -.1 µf, 100 V disc capacitor 
C2 -30 µf, 15 V electrolytic capacitor 
01,02- Silicon rectifier; minimum ratings: 

200 ma, 200 PIV 
R1,R2- 47,000 ohm, % watt, 10% resistor 
SCR1 -C106Y1 silicon controlled rectifier (GE) 
TS1- Four -screw terminal strip 
TS2 -Six -screw terminal strip 
Misc -cabinet, pert. board 
(An alarm installation manual is available for 

$2 plus 5011 postage and handling from 
Custom Components, Dept. 32, Box 153, 
Malverne, N.Y. 11565. N.Y. State residents 
add sales tax. No foreign orders.) 

the house, with its leads run to the control 
box. Install protective devices on the doors 
and windows shown in Figs. 5 and 6. Use 
either a keyswitch at the entrance door to 
bypass the door's circuit, or make the door 
switch the master switch. 

Bugs are available from Allied Radio Shack 
and Lafayette Radio Electronics. 1 
Fig. 6- Two-piece magnetic bugs are the easiest 
to install. The bug will trip when an opening 
door or window moves magnetic piece out of way. 
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How to Stretch the Life 
Of a Picture Tube 

When the picture tube is going, you're in for a big pinch in the 

pocketbook. Your old tube can live again with a CRT rejuvenator. 

By ART MARGOLIS 

YOU'VE heard the -story. The picture tube goes on a guy's set so he 
spends the rest of the football season at the tavern because he can't 

afford a new tube. His kids forget what he looks like and, well, like that. 
Too bad the chap didn't know about CRT tester /rejuvenators. Those little 
miracle makers can give the senile tube and its morose owner a shot right 
from the fountain of youth. 

A CRT tester /rejuvenator performs three basic functions with a bad 
tube. First, it analyzes exactly what the defect in the CRT is; second, it 
provides the necessary voltages to effect the repair and, third, it makes a 
life expectancy test that tells you whether the repair is going to be perma- 
nent. 

A good CRT tester is relatively inexpensive and can be purchased for 
an outlay of between $70 and $130. Five excellent testers are the $129.95 
B &K Model 466 (Fig. 1) , the Eico 633 ($99.95) shown in Fig. 2, the 
Lectrotech CRT -100 ($89.50) , the RCA WT -509A ($118.00) and the 
Sencore CR143 ($119.50) . 
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How to Stretch the Life 
Of a Picture Tube 

Fig. 1 -Model 466 CRT tester /rejuvenator from 
BM. The 466 offers monitored reluvenatlon which 
permits a direct reading of the cathode emission. 

The Eico 633 also comes in kit form for 
only $69.95. The kit is a good idea since in 
addition to the saving you'll gain that much 
more familiarity with your tester if you build 
it yourself. 

You can repair those troubles that occur 
due to defects in the CRT's electron gun or 
electron guns in the case of color tubes. The 
troubles that cannot be fixed are those that 
occur in the rest of the CRT, like a buckling 
shadow mask or high -voltage shorts in the 
anode -well area. Fortunately most CRT fail- 
ures fall in the electron -gun category. 

In each electron gun there is a heater 
winding that is built to glow hot with 6.3 
V applied to it. Around the winding is 

a ceramic sleeve (Fig. 3) that gets hot from 
the heaters. Around the sleeve is the cathode 
structure. Coated on the cathode is a chemical 
such as barium oxide. 

The cathode is thus electrically insulated 
from the heater but thermally attached. It 
gets hot and the chemical coating releases 
electrons into the vacuum around the cath- 
ode. In a color picture tube there are three 
such guns with their heaters wired in parallel. 

A heater -to- cathode short occurs when a 
hole develops in the ceramic sleeve and per- 
mits the heater to contact the cathode. The 
heater circuit's DC voltage level is at ground 
level while the cathode DC level is up above 
100 V. The short brings the cathode down 
to the heater (ground) level. What happens 
to the TV picture? 

Fig. 2 -The Eico 633. This tester is available in 
both kit and wired form for $69.95 and $99.95 re- 
spectively. The 633 will work with most new tubes. 

In a b &w TV, the picture becomes overly 
bright, gets retrace lines, loses some focus 
and manipulation of the brightness control 
produces no reaction. In a color TV, the 
b &w components of the picture disappear 
and only a smeary color picture remains. 
It is called No Y Signal. 

Sometimes the trouble is constant, but 
most of the time the trouble is intermittent. 
If you tap gently on the CRT neck you can 
get the short to clear and reappear at will. 
Unfortunately though, you can't get it to 
clear permanently. 

The CRT tester becomes useful at this 
point. It will analyze the CRT gun for you 
and tell you definitely whether or not you 
have a heater -to- cathode short. This is im- 
portant because there are lots of other causes 
for these symptoms. The tester is attached 
to the CRT and indicates short or not. If it's 
an intermittent trouble, gentle tapping of the 
neck of the CRT or waiting tor the trouble 
to occur is necessary. If the tester blinks 
short, you've got yourself a short. 

That's all you do with the tester. Don't 
try to relieve the short with any of the 
tester's special voltages! All you'll do is blow 
a bigger hole in the ceramic. These voltages 
are for another type of short. 

The repair is easy. You must isolate the 
heaters from the DC (ground) level. If you 
can do that, the cathode DC voltage will 

return to normal and the heaters will then be 
at the cathode level because of the short. 
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Fig. 3 -An artist's rendering of the cathode and 
heater of a tube. It is between these two parts 
that a lot of difficulties with shorts will occur. 

You can use either a filament transformer 
that will step 117 V down to 6.3 V at 1 A 
in b &w sets or a 2 A version for color (Fig. 
4). You can also use a CRT isolation trans- 
former that plugs between the CRT's socket 
and base. Either one will isolate the heaters. 
The difference being that with a filament 
transformer you are giving the heaters their 
own private heater supply, while the isolation 
transformer uses the TV's own supply pro- 
visions. 

CRT isolation transformers can cost you 
about $5 for a b &w model or up to $15 
or $20 for a color type. To purchase it, take 
the number of the picture tube and buy the 
transformer that is made for that number 
tube. This is important for there are many 
types of transformers. Only the right one will 
physically fit your particular CRT. Typical 
brand names are Perma- Power, Telematic, 
Antronics and CBC. They can be purchased 
from electronic supply houses like Lafayette 
Radio, Allied Radio Shack, etc. 

This heater -cathode repair is instantaneous 
and permanent. However on some occasions 
you might run into one of two complications. 
The first is, once you install the isolation 
transformer, you lose your brightness alto- 
gether. Don't get scared. It can be remedied 
quickly. 

What has happened is, the cathode has 
become broken at the point of the short. 
There was brightness on the screen due to 
the fact that the cathode circuit was com- 
pleted through the short. When you isolated 
the heaters you opened up the cathode cir- 
cuit. All you have to do is take a little piece 
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Fig. 4- Procedure for fixing a filament- cathode 
short is shown. Isolation of heater by added trans- 
former brings cathode DC level up from ground. 

of wire and short the cathode pin on the 
CRT to one of the heater pins (Fig. 5). That 
restores the cathode circuit. 

The second complication happens when 
the short introduces unwanted capacitance 
into the electron gun. You'll see it, because 
every time it shorts, the picture smears and 
defocuses. When this happens, give up, your 
repair is not taking. 

While the heater -to- cathode short requires 
you to halt and isolate, other shorts in the 
electron gun dictate further action with the 
CRT tester. This is due to the reason for 
the shorts. 

While the heater and cathode have a 
ceramic sleeve separating them, the rest of 
the elements have a vacuum separating them. 
The spaces are tiny, but these spaces must be 
maintained. They are designed to within a 
few thousandths of an inch. 

During manufacture guns are assembled 
in an atmosphere as dust free as possible. 
The same goes for the rest of the CRT as- 
sembly. As careful as manufacturers are, 
pure dust -free conditions are impossible. As 
a result, minute bits of dust, chemicals and 
metal do end up inside the picture tube. 

As a picture tube is used, the electrical 
activity causes movement of the components. 
Eventually some particles may end up in the 
spaces between the elements in the electron 
gun. When they lodge solidly you have a 
short. What happens on the TV screen? 

It's all according to the severity of the 
short and where it is. When a short develops 
between the cathode and control grid an 
overly bright picture can develop. If the 
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How to Stretch the Life 
Of a Picture Tube 
short is between the control grid and screen 
grid an overly bright picture can again occur. 
Should a short get between the screen grid 
and focus grid you can lose the brightness 
altogether. 

At any rate, when you suspect a short in 
the electron gun you can analyze with the 
CRT tester. The tester will show where the 
short is, such as cathode to control grid, 
control grid to screen grid, etc. When 
you are sure of the fact that a short does 
exist in the picture tube gun -prepare to 
blast. The machine has different blasting 
voltages available. 

First, you can raise and lower the heater 
input voltages. The range is from 2 V to 
12 VAC. Second, you can charge up an elec- 
trolytic capacitor inside the tester, that will 
give you a discharge of about 1,000 VDC. 

The machine puts the 1,000 -V discharge 
into the electron gun through the control 
grid. That way a short to the cathode or a 
short to the screen grid is dispatched with 
the same control settings (Fig. 6). 

There is usually a setting called remove 
shorts. The procedure is simple. Once it is 
determined a short other than heater -to- 
cathode exists in a gun, set the function 
switch to remove shorts and press the red 
blasting button. A 1,000 -V shot will flash 
across the material that is causing the short 
and will burn it away. The remove short 
function turns off the heater voltage so the 
short is blasted in a cold electron gun. If the 
short is stubborn you can heat up the 
electron gun with a higher than normal 
voltage, say about 9 V, then turn the switch 

ADDED 
FILAMENT 

TRANSFORMER 

CRT 

(..(.11- 

SHORT 

SHORTING LINK 

Fig. 5 -After filament-cathode short has been 
taken care of, an open cathode circuit may result. 
Fix with shorting link from cathode to filament. 
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Fig. 6- Because of impurities in manufacture, dust 
may be in tube. When this shorts the elements, a 
1,000 VDC blast from rejuvenator will clear path. 

to the remove short position. 
Wait for the heaters to go out and press 

the blasting button. Most of the time a cold 
or hot blast will do the trick. When it won't, 
the elements themselves have actually shorted 
and the tube must be discarded. In fact the 
elements are probably welded together. 

Rejuvenation. The commonest way a pic- 
ture tube dies is simply that the picture gets 
darker and darker. There is a full picture, 
good sync and all controls work except the 
brightness will not reach a comfortable view- 
ing level. Usually you'll notice that as you 
advance the brightness control the white 
portion of the picture becomes a shimmer- 
ing silver. 

The first time that happens chances are 
better than nine to one that you can re- 
juvenate the tube and restore brightness to 
normal. That is, if you have a CRT tester/ 
rejuvenator. What has happened in these 
cases is a poisoning of the top layer of the 
barium oxide coating on the cathode. Also 
some of the corrosion has gotten onto the 
control grid and the screen grid. 

The corrosion is very porous and although 
it has formed in the electron stream path of 
the gun, some of the electrons do manage to 
work their way through the mess and reach 
the phosphor on the CRT screen. This is 

enough to give some light but not enough. 
The rejuvenation procedure is similar to 

the short -removal procedure but not the 
same. You should not rejuvenate a tube dur- 
ing a short procedure unless it really needs 
it. Otherwise you'll burn off some of the good 
cathode -coating material. A tube can only 
take a rejuvenation once or twice. More than 
that takes you down to the bare cathode 
which kills emission altogther. 
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Anyway, here's the rejuvenation proce- 
dure. Inject about 9 or 10 VAC into the 
heaters instead of its designed 6.3 V. Don't 
worry about burning out the heaters. They 
are rated 100 per cent over 6.3 V and can 
take 12.6 V easily. Should they burn out 
during this procedure they were going to 
blow shortly anyhow. 

The heaters will glow much brighter than 
usual. Let them glow like this for at least 
30 seconds. The overheating causes the 
cathode coating to boil a bit, which re- 
shuffles its layers and drops off some of the 
corrosion. Also the rest of the gun gets hot 
which boils off the corrosion on the control 
and screen grids. 

Next turn the function switch to remove 
shorts. The heaters will lose their voltage 
and begin to go out. While the heaters are 
on, electrons are released from the cathode 
and form a space charge around it. As the 
heaters go dim the space charge gradually 
returns to the cathode. Just at the point 
where the heaters are about to be extin- 
guished, press the blasting button. 

This puts the 1,000 VDC instantaneously 
on the control grid. The 1,000 V attracts the 
balance of the space charge and all the elec- 
trons that are settling back into the cathode 
material. The electrons, to say the least, are 
attracted mightily toward the control grid. 
As they zoom toward the control grid, much 
faster than normal, they strip the top layer 
off the cathode material. Since the top layer 
containing the corrosion has been removed, 
a fresh layer of barium oxide is exposed. 
The cathode can now emit electrons in nor- 
mal fashion. 

The 1,000 VDC also burns off most of the 
other grid's corrosion as it arcs across the 
vacuum. If you are watching the CRT neck, 
you'll see the sparking. At this point, stop! 
Don't do it again hoping to get even better 
results. Turn on the TV and watch. A nor- 
mally bright picture should appear on the 
face of the CRT. 

On some occasions, the CRT is too old 
or rejuvenation has been tried before, and 
although an improvement has been made, 
the picture still is not as bright as you like. 
In these cases install a CRT brightner. 
Chances are good this will restore brightness. 
If it brings it up somewhat, but still not 
enough, try two brighteners in series. Some- 
times that will do the trick. 

Brighteners are readily available and are 
sometimes called boosters, although this 

name is misleading. They can be purchased 
from the same parts supply houses men- 
tioned above and usually cost about $3 for 
b &w versus $10 or $15 for color CRT types. 
Again you must have the CRT number in 
order to be able to purchase the right 
brightener. There are many different types for 
parallel heaters, series heaters, different size 
CRT bases, and different deflection angles 
for both monochrome and color. The key to 
it is the CRT number. 

Life Expectancy. After rejuvenation you 
can give the tube a life expectancy test. 
Simply check the emission. The needle 
should rise well into the good range. Then 
flick the life expectancy button. This removes 
the heater voltage. 

If the needle slowly heads for zero the 
tube has a good thick cathode coating and 
its future life looks good. Should the needle 
quickly head for zero, the cathode is shot 
and the rejuvenation won't last long. Any- 
thing in between rates the tube accordingly. 

The last kind of trouble that can befall 
a picture tube is an open element. If there are 
open heaters inside the picture tube there is 
no choice except to replace the tube. If the 
heaters disconnect from the pins in the 
plastic base, reattach the heater wire to the 
pin with a drop of solder. 

When the cathode, control grid or screen 
grid has opened up inside the CRT, you have 
a 50 -50 chance of effecting a repair with the 
help of the CRT machine. The machine will 
blink its neons and tell you if there is an 
open element and which one it is. It doesn't 
matter though, the repair is the same. 

While watching the neon, tilt and rotate 
the tube to see if there is any point in the 
tilting that clears the open condition. If there 
is, fix the tube in that position. The open 
connections will be touching. If not, any 
position will do. 

Next, turn the heater voltage to 9 or 10 
V. Then take a pencil or ruler and begin 
tapping the neck of the tube. The idea is 
to get the gun vibrating mechanically. Next 
start pressing the blast button. You might be 
rewarded with a flash. If all the heat, vibra- 
tion and blasting voltages have worked to- 
gether to cause the open elements to touch 
and weld themselves together the tube is 
repaired. 

Yes, you probably have rejuvenated the 
tube too, and perhaps reduced its life some- 
what. But the tube was dead to start with so 
whatever you get out of it is gravy._ 
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Look! You get 25 kits... 
more than ever before at no extra 
cost...for your practical "hands - 
on" learning of electronics and 
TV with RCA Institutes Home 
Training! Send postcard today! 
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Now, RCA supplies 25 kits in its home - 
study career program - at no extra 
cost! Be sure to compare this with 
other home -study electronics pro- 
grams. And note, you never have to 
take apart one kit to build another 
piece of equipment because there are 
literally thousands of parts making up 
the kits. Information on them is in- 
cluded in the catalogue which you'll 
get when you mail in the reply post- 
card or the coupon. 
Absolutely practical, your kits are 
used to build such permanent, profes- 
sional and useful equipment as an 
oscilloscope, a signal generator, a 
multimeter, and a fully transistorized 
breadboard superheterodyne AM re- 
ceiver. They will give you years of 
valuable service. 
In addition, an easy way to learn -the 
career programs are all based on the 
easy, step -by -step AUTOTEXT 
method. AUTOTEXT is unique and ex- 
clusive with RCA Institutes. Math and 
circuitry problems simply melt away! 
So check the wide range of elec- 
tronics and TV career programs. 

March, 1971 

Eleven Career Programs: Television 
Servicing (including color TV and 
CATV) FCC License Preparation 
Automation Electronics Automatic 
Controls Industrial Electronics 
Nuclear Instrumentation Electronics 
Drafting including these lour all -new: 
Semiconductor Electronics Digital 
Electronics Solid State Technology 
Communications Electronics. 
Also check the new Computer Pro- 
gramming course - trains you to work 
on today's largest data processing 
systems including IBM/360 and RCA 
Spectra 70, the Third Generation Com- 
puters. 
Classroom training also available - 
day and evening coeducational 
classes start four times a year. No 
previous training required -you can 
take preparatory courses if you 
haven't completed high school. 
Placement service, too - with RCA 
Institutes classroom training. you get 
the full benefits of the RCA Job Place- 
ment Service. RCA Institutes grad- 
uates are now with companies that 
include Bell Telephone, GE, Honey- 

well, IBM, RCA, Westinghouse, Xerox, 
and major radio /TV networks. This 
placement service is also available to 
Home Study Graduates. 
Veterans: enroll now - all courses are 
approved under the GI bill 

Accredited Member National Home 
Study Council. 

II reply postcard has been removed, marl this coupe 

RCA INSTITUTES. INC. 
Home Study Dept 234 -003 -1 
320 West 31 Street, New York, N Y. 10001 

Please send me free illustrated career 
catalog 

Age 

Name 
(please print) 

Address 

City 

Slate Zip 
For GI information, check here 
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Jesus de Lei:cola, president of the Basque govern- 
ment-In-exile, stands before his Paris headquarters. 
The photo below is of the lost Basque homeland. 

The Radio Euzkadi Mystery- Solved! 
By DON JENSEN 

IN an age when broadcasting is used to 
sell politicians and sway people's minds, 

it is unusual to find a station that is trying 
to bring a race of people together with their 
lost ancestry. Such a station is Radio Euzkadi. 

It is also the most easily heard and the 
most mysterious of clandestine broadcasters. 
Though it pretends to be hidden away in the 
mountains of southern Europe, it's actually 
located on another continent, 5,000 mi. 
away. 

R. Euzkadi (pronounced ooze -kandie) 
broadcasts to the Basques, a strange people 
with an even stranger language, whose tradi- 
tional homeland is the Pyrenees Mountain 
region straddling the Spanish- French fron- 
tier. Though most live south of the line, call- 
ing a husky young Basque a Spaniard is an 
invitation to a brawl. For over a century, 

but especially since the Spanish Civil War, 
they've tried to regain their lost autonomy. 

R. Euzkadi broadcasts three daily, but re- 
peated, half hour programs on two frequen- 
cies at 2030, 2130 and 2230 GMT. To es- 
cape Spanish jamming, it frequently shifts 
and slides a few kc. Programs are in Spanish 
and Euzkera, the Basque language, but there 
are English and French sign -on announce- 
ments too. It operates near 13250 and 15083 
(sometimes 15060) kc. 

To understand the mystery, one must know 
something about the Basques themselves. 
Some people claim they were the last sur- 
vivors of legendary Atlantis. Others hold 
that the cradle of the Basque civilization was 
ancient Peru, or perhaps Canada. 

Today, most scholars believe it all began 
4,000 years ago, when a Bronze Age people 
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Fig. 1 -A rare QSL card from 
R. Euzkadi. The photo show- 
ing the transmitter located in 
snowy mountains is meant to 
give the impression that the 
station broadcasts from inside 
Spain. Information indicates 
that the true location of the 
station is South America. Re. 
ported transmitter power of 80 
kw is doubted by most DXers. 
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began a slow migration westward from Asia 
Minor. Millenia passed and their descen- 
dants, the Aquitani, settled in the Pyrenees 
during the reign of Julius Caesar. The 
Basques evolved from these early Europeans. 

In 1936, in a bid for Basque loyalty in the 
civil strife, Madrid's republican government 
granted the Basques semi- autonomy. Under 
the Tree of Guernica, traditional assembly 
spot, a swarthy hawk -nosed young lawyer, 
Jose Antonio de Aguirre y Lecube was sworn 
in as Basque president. Ten months later, the 
Basque government was in ruins and the 
short-lived republic had crumbled with it be- 
fore the armies of Franco and his German 
and Italian allies. 

Aguirre and his cabinet fled to Paris and 
set up shop as the Basque government -in- 
exile. When the Nazis came it was exile 
again, this time in New York, where Aguirre 
took a teaching post. After the war he re- 
turned to France to continue the struggle. 
It was then, sometime in 1947, that R. Euz- 
kadi was born. 

Bayonne, a fishing port in the extreme 
southwestern comer of France, and its neigh- 
boring town of St.- Jean-de -Luz have long 
been Basque resistance centers. Several 
Basque cabinet ministers live in Bayonne, 
and R. Euzkadi maintains a postal drop for 
its listeners at 16 rue Garat in St.-Jean-de- 
Luz. 

R. Euzkadi first broadcast from an old, 
weatherbeaten fishing trawler, tied up in 
Bayonne's harbor. Though not heard in 
North America, some European SWL's 
caught a few shortwave transmissions on 
6300 and 7000 kc. But most of the broad- 
casts were aired by a medium -wave station 
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just powerful enough to reach Basque au- 
diences across the border. 

In the early '50s, two incidents caused 
diplomatic riffs. A Basque priest named 
Onaindia was hired by the official Radiodif- 
fusion Francaise to broadcast to Spain dur- 
ing a daily 45- minute European Service 
transmission. While more theological than 
political, his talks did point up the prob- 
lems of the Basque minority and made 
Madrid decidedly unhappy. 

Even more provocative was an incident in- 
volving EAJ8, a station of the Sociedad 
Espanola de Radiodiffusion in the northern 
Spanish city of San Sebastian. One night, the 
Basque underground cut the power circuit to 
EAJ8. For half an hour, R. Euzkadi replaced 
the Spanish station on 1068 kc. The broad- 
cast, widely heard in Basque country, .thor- 
oughly embarrassed the Franco regime. 

Under strong diplomatic pressure, France 
cracked down on the exiles. Father Onaindia 
was fired and R. Euzkadi was shut down. 
The medium -wave transmitter was disman- 
tled and shipped to Paris, where it still re- 
mains, unused, in the basement of the exiled 
government's headquarters. 

A reborn R. Euzkadi returned to the air 
early in the summer of 1965, with a short- 
wave transmitter on about 13250 kc, a fre- 
quency still in use. One Illinois listener heard 
the now familiar eight -note tuning signal- 
the opening bars of the Basque anthem - 
and the Euzkera and Spanish identifications, 
"Euzkadi Iratita... Radio Euzkadi, La Voz 
de la Resistencia Vasca." In January 1966, 
11290 kc also was in use, but by midyear 
it was shifted to the 19 -meter band. 

R. Euzkadi's location has been particu- 
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The Euzkadi Mystery - 
Solved! 

Fig. 2 -Map shows the 
clandestine chain in the 
operations of R. Euz- 
kadi. Material for pro- 
grams is prepared in 
the Paris office of the 
station. It is then sent to 
a blind postal drop in 
Caracas (dotted line). 
Programs are recorded 
and beamed toward the 
Basque audience which 
still remains in Euzkadi. 
the Basque homeland. 

./ PARIS 

CARACAS 

VENEZUELA 

larly puzzling. QSL cards from the station 
(Fig. 1) show an antenna, backgrounded 
by snowcapped mountains, implying a se- 
cret transmitter high in the Pyrenees. The 
Basques would have listeners believe it is a 
mobile operation shipping around under the 
very noses of Spain's Guardia civil police. 

In reality, however, R. Euzkadi broadcasts 
from a secret site in Venezuela, nOt far from 
Caracas. Direction -finding experiments by 
a European agency and by an American 
expert in New Hampshire, originally spotted 
the location along the north coast of South 
America. The more precise location came 
from an off -hand remark by a Basque official 
during an unguarded moment. 

Venezuela, which has harbored clandes- 
tine broadcasters before, is a natural site. 
There's a large and active group of Basque 
immigrants, more than 5,000 living in Cara- 
cas. They publish a regular newspaper, Sa- 
hindara. 

Some SWL's think R. Euzkadi is a Red 
clandestine, like the Soviet- backed Radio 
España Independente. But most Basques, de- 
vout Roman Catholics, are staunchly anti- 
communist. 

"Radio Euzkadi does not harm any true 
democrat," a Basque spokesman averred. 

Other listeners suspect it is linked to the 
U.S. Central Intelligence Agency, as alleg- 
edly was the secret Radio Libertad a few 
years ago. But there is no evidence to sup- 

port either of these theories. 
R. Euzkadi's programs apparently are tape 

recorded in Caracas, but news items for its 
daily, Noticias de Espana y El Mundo, are 
culled from newspapers at the Paris head- 
quarters. An entire room is stacked with old 
papers clipped by the press officer. News 
scripts are airmailed to a blind postal drop in 

Venezuela. Other material comes from 
Basque communities around the world. 

One typical program began with a reply 
to a Spanish television program, followed by 
a sad folk song about a faithful burro who 
carried his master's body to the grave. After 
another Spanish language commentary, the 
program switched to Euzkera and a talk 
about anti -Franco posters which mysteri- 
ously appeared on walls in Bilbao. A ten - 
minute newscast wrapped up the half hour 
program. 

According to the QSL card, transmitter 
power is 80 kw and Basque sources swear 
this is so. Some SWL's doubt the station is 

this powerful, though. 
The Spanish reaction to R. Euzkadi? Jam- 

ming! At least three multi -beepers are used 
against the two outlets. They are believed to 
be located near Arganda, 17 mi. southeast of 
Madrid. 

The technique is to place a beeper, some- 
times a bracketing pair, a few kc from R. 

Euzkadi's signal. The constant .beeping, and 
an annoying heterodyne, are supposed to 

[Continued on page 99] 
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I 

Our electronic antenna for 

the broadcast band will 

pack at least 40db more 

signal into your receiver. 

roMItast 
01t' 

014 

Big i ooster for the BCB 

By HERB FRIEDMAN, W2ZLF THOUGH you may live in a valley, be using 
a crummy receiver, or have a landlord that 

won't let you stretch an antenna out the window, you can now DX the 
broadcast band and receive crunching S9 signals. Our Big Booster makes 
it possible. It will pack your receiver with signals from one end of the 
dial to the other. 

The booster consists of an oversize ferrite -rod antenna, a high -gain 
preamp and a low- impedance emitter -follower output stage that matches 
the relatively low -impedance inputs of most receivers (50 to 1,000 ohms). 

The circuit is powered by a 9 -V transistor -radio battery. Since cur- 
rent drain is a low 2 ma, the battery will give several months of service. 
The circuit has been designed to operate at almost 100 per cent efficiency 
with as little as 3 V. 

Construction 

All component values and the parts layout are critical; substitutions 
should not be made. The .booster is rock stable, but changes can cause 
the circuit to oscillate and block the receiver. 

First step is to make the printed -circuit board, for which a full -scale 
template is provided in Fig. 2. Cut a 2 x 23/4-in. piece of copper -clad 
board and scrub the copper clean with a cleanser such as Comet or 
Ajax. Rinse the board under running water, dry thoroughly and then 
place a piece of carbon paper -carbon side toward the copper -over 
the board. Position the board under the template and tape it in place. 

Using a pin punch, center punch, ice pick or a similar tool, force 
the point of the tool through the template at each component mounting 
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Big Booster 
for the BCB 

Fig. 1 -Leads to ferrite -rod an- 
tenna (right) go straight up and 
out top of cabinet. Board is 
mounted away from front of cabi- 
net with 3 -in. standoffs. Battery 
can be mounted with Keystone 
203P holder. Si is behind battery. 

hole so the copper foil will be indented. Using 
a ball -point pen, trace the outline of the foil 
areas. Remove the board from under the 
template, strip off the carbon paper, and using 
a resist pen, fill in the copper foil areas to be 

protected. Make certain you place resist dots 
over the indents at the corner mounting holes. 

Let the resist dry thoroughly and then im- 
merse the board in at least 1/4 in. of etchant 
solution. Agitate the board frequently by 
rocking the container. After about 40 min- 
utes, check to see if all the unwanted copper 
has been etched away. If it hasn't, reimmerse 
the board for five -minute intervals until all 
the unwanted copper is removed. Then rinse 
the board thoroughly under running water 
and remove the resist with a resist solvent or 
acetone. 

Next, drill the holes for the components. 
For the shaft of tuning capacitor Cl you'll 

need a 5/16-in. bit. Drill the component - 
lead holes with a No. 56 bit. If you want to 
use push -in terminals for the power, input 
and output connections, drill the appropri- 
ate size holes: type T28 terminals require a 

No. 48 bit. 
Install Cl on the board and carefully bend 

the two solder tabs down to the matching 
copper foil pads. Solder the tabs to the foil 
with an iron rated no higher than 50 watts. 
Install all the other board components leaving 
Q1 and Q2 for the last. 

Note that Ql is supplied with a shorting 
clip around its leads. Leave the clip in 
position until antenna L1 is installed. If 
the clip is removed before Ll is connected, 
the static charge at the tip of the soldering 
iron may destroy Q1. Push Q1's and Q2's 
leads through the board and allow about 
1/4 in. between the bottom of the transistors 

Fig. 2 -Use this full-size template to make board. 
Put carbon paper over copper, tape template over 
it and then transfer the pattern onto the copper. 
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E C B 

Fig. 3-On ferrite -rod antenna L1, use double 
twisted tap leads and lead farthest from it. Cut 
off lead nearest the tap. Do not shorten leads. 
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Fig. 4- Diagram of 
parts side of circuit 
board shows where 
to mount all parts. 
Foil pattern is X -ray 
(mirror -image) of pat- 
tern shown in Fig. 2. 
Mount Cl on copper - 
foil side of the board 
as shown in the pho- 
to in Fig. 5. below. 

TO 
LIB 

TO TO 
LIA Si (81+) 

s t) 
111--R2-41 C3--4b 

lufs. Qf 
' 

=r------- Cl I 

I MOUNT ON 
OTHER SIDE 

BY SOLDERING 
J TWO LUGS I 

and the board. 
The circuit board can be installed in any 

cabinet -51/2 x 3 x 21 in. or larger- follow- 
ing the layout in Fig. 1. (The cabinet we used 
is a Calectro J4 -741.) Make certain you 
leave room for power switch SI and the bat- 
tery. 

Ferrite -rod antenna L is a 71/2 -in. tran- 
sistor -radio antenna, J.W. Miller type 2000. 
Any similar loop antenna can be used, as 
long as it is at least 6 in. long. For protection, 
and to provide a rotating mount, LI can be 
mounted inside a plastic toothbrush holder or 
a round plastic battery (penlite size) holder. 
Drill a 25/ 32 in. hole in the center of the 
holder's base (for a 3 -in. rubber grommet), 
and a matching hole on the rear (center) of 

Fig. 5 -Parts must 
not touch cabinet. 
so use miniature 
capacitors and keep 
them close to the 
board. Note that the 
bottom of both tran- 
sistors should be 
about 1 -in. (no 
less) above board. 
Tapped extension is 
attached to Cl so 
its shaft protrudes 
through the cabinet. 
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TO 
J1 

B1- 

the top of the cabinet. Secure the loop in the 
holder with GE's Silicone seal or any similar 
GE RTV adhesive. Do not use any other sili- 
cone adhesive such as Silastic or other bath- 
tub caulk as they will affect LI's inductance. 

The adhesive will not stick to the plastic 
toothbrush holder, so simply put a generous 
quantity around L1's rod at each end where 
the rod sticks through or rests against the 
holder. The adhesive will stick to the rod 
and prevent it from moving around. Use 
LI 's tap for one lead and cut off the end lead 
closest to the tap. The tap lead connects to 
the gate of Q l . 

Secure the holder to the cabinet by passing 
a 3 /s -in. rubber grommet through both the 
cabinet and the holder. Do not cut Li's lead 
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Big Booster 
for the BCB 

Fig. 6-There's no by- 
pass switch because 
FET Ql is immune to 
strong -signal overload. 
Because of Q1's high 
input impedance, Ll's Q 
remains very high and 
it is possible to use 
booster to peak a weak 
signal that is being 
blocked by a strong ad- 
jacent signal on the diaL 

Q1 

1.1 

short. Fold the excess into a wide loop inside 
the holder and connect the free ends to the 
appropriate points on the board. Position 
L1 's lead so they run from the board straight 
up to the top of the cabinet. Make a right - 
angle bend in the leads and force the slack 
up into the holder through the grommet. 

The leads must be kept away from the 
booster's output terminals. Use a 41/2-in. 
length of either 50- or 75-ohm coax to connect 
the output on the board to output jack JI, 
which is located on the cabinet's back cover. 

Mount the board behind the cabinet's 
front panel on standoffs. Any type will do as 
long at the components on the top of the 
board do not touch the cabinet. The shaft of 
variable capacitor Cl is too short and will not 
stick through the cabinet, therefore, cement 
(epoxy) a th -in long shaft from a scrapped 
volume control to Cl's shaft. 

Tune -Up 

Alignment is not required. Cement the 
dial in Fig. 7 on the front of the cabinet 
Depending on the construction, the actual 
calibration will be equal to or close to that of 
our dial. 

Connect the booster to your receiver's 
antenna terminals through a short length of 
50- or 75 -ohm coax. Set C1 to approximately 
the frequency you wish to tune and set Si 
to on. Tune in a signal on the receiver and 
then peak the signal with C1. Additional 
signals can be obtained by rotating L1. If you 
want to receive a weak signal which is next 
to a strong blocking signal, tune C1 to the 
opposite side of the strong signal. -4-- 

80 

PARTS LIST 
B1 -9 V battery (Burgess 2U6 or equiv.) 
C1- 13.365 µµf single -gang variable capacitor 

(Calectro Al -232 or Al -233 or equiv.) 
C2,C3 -.05 µf, 100 V disc capacitor 
C4 -.001 d, 100 V disc capacitor 
Ll- Ferrite rod antenna (J. W. Miller Type 

2000, Lafayette 34 F 88194) 
Q1 -40468A field -effect transistor (RCA) 
Q2- 2N3394 transistor (GE) 
R1 -1,000 ohm, ' watt, 10% resistor 
R2 -2,200 ohm, '/2 watt, 10% resistor 
R3 -4,700 ohm, '/Z watt, 10% resistor 
S1 -SPST toggle or slide switch 
Misc.-5% x 3 x 21/2-in. aluminum chassis 

box, printed -circuit material 
(All parts except those under misc. Are avail- 

able for $6.75 plus 75¢ postage and han- 
dling from Custom Components, Box 153, 
Malverne, N.Y. 11565. N.Y. State residents 
add sales tax. Canada, $1 additional. No 
foreign orders) 

CUT ALONG OUTER LINE 

Fig. 7- Tuning dial for booster. Cut it out and 
paste on front panel of cabinet over Cl's shaft. 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


in Electronics 
If you are a technician looking for a step upward in your career, you can 

use your training to move into management as an electronics buyer. 

By HAROLD F. SCHELL AFTER a few 
years on the job, 

technicians often wonder if there are career 
opportunities available that will allow them 
to become part of the management of a com- 
pany. Unless you can take the How to Suc- 
ceed in Business Without Really Trying 
route, you'll have to think of a more practical 
way to scale the corporate ladder. Electronics 
buyers, the guys who find the best value in 
purchasing for their companies, are often 
technicians who have used their knowledge 
to progress in the corporate hierarchy. 

The buyer is in a unique position, for he is 
responsible, at least in part, for a company's 
expenditures. As he is in the business of sav- 
ing money, he will find a large audience for 
his professional opinion if he has shown that 
he is technically competent and can exercise 
sound business judgement. 

Procurement positions are as varied as the 
electronics industry itself. In the small shop, 
the buyer, or purchasing agent as he is more 
often called, may wear many hats. Buying 
may just be a part of his job. He will be re- 
sponsible for the supply of everything from 
paper clips to printed circuit boards. 

In large companies there are many buyers, 
so each man usually has an area of speciali- 

zation. A good buyer will know all there is 
to know about his specialties. 

If your specialty is printed circuit boards, 
for example, you'd read everything you could 
find on the subject. You'd visit local PC 
board manufacturers and become familiar 
with their processes, techniques and limita- 
tions (see Fig. 1). You'd talk about PC board 
quality and reliability with your company's 
quality control and engineering experts. 
You'd keep posted on state -of- the -art devel- 
opments in the field. Flexible circuitry, multi - 
layers and the like would all become a part 
of your territory. 

As your expertise develops, you'll find your 
company's technical people coming to you 
for advice on their PC board procurement 
problems. Your answers would save the com- 
pany money and at the same time make its 
product more reliable. 

It's the desire for this sort of performance 
that causes many electronics companies to 
seek technically trained personnel for at least 
some of their buying positions. But it also 
creates problems. As a technically knowl- 
edgeable buyer you are in a position to advise 
and recommend to those who requisition, but 
not to dictate. Engineering toes are easily 
stepped upon and a wise buyer develops ways 
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On Being a Buyer 
in Electronics 
of presenting his ideas without offending. 

You should be able to write effectively. 
You don't have to be another Hemingway, 
but your purchase orders and correspondence 
must be clear and without ambiguity. Your 
writing reflects on your company and you 
can't always depend on a secretary to clean 
up your disjointed prose. Buyers view Eng- 
lish much as technicians do algebra. How- 
ever, with a little effort high school English 
can be mastered. That's all that's necessary. 
I took an evening course aptly called bone- 
head English. It got me by. 

A confident speaking voice is as impor- 
tant in this job, as your equipment was in 

the last. You spend a lot of time on the tele- 
phone and in face -to -face contact with re- 
questors, salesmen and manufacturers. You 
attend many meetings and in some of them 
you are expected to have something to say. 

Many purchasing supervisors like to have 
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Fig. 1 -As a buyer you will seek to save 
your company money. One way is cost 
analysis as in pricing of circuit boards. 

Fig. 2 -Much of the work in procurement is done 
with people. You must be able to communicate 
with others clearly -both in writing and verbally. 

their buyers know a little something about 
business law. The fine print or boilerplate on 
the back of your purchase order is a measure 
of protection, but it's nice to be able to un- 
derstand the seller's boilerplate too. A course 
or two in business law -which is a whole 
lot simpler than it sounds -is helpful. 

These days most large purchasing depart- 
ments are in some way involved with data 
processing, and a prospective buyer familiar 
with it has a little something extra working 
tor him. 

You don't have to go far afield to get your 
purchasing education. Most junior colleges 
offer purchasing courses as do some corre- 
spondence schools. The National Association 
of Purchasing Management (NAPM, ll 
Park Pl., N.Y. 10007) has developed a sug- 
gested curriculum culminating in certifica- 
tion. This curriculum is an excellent guide 
for anyone pursuing a career in purchasing. 
For the non -college man the electronic pur- 
chasing field is still wide open. Many large 
firms prefer to hire only college grads, but 
have difficulty finding them with both busi- 
ness and technical competence. 

If you are a trained technician, neat and 
personable and willing to school yourself 
in purchasing needs, you should have little 
difficulty finding an electronic purchasing po- 
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Fig, 3 -As a buyer you will be constantly look- 
ing for better buys. Attendance at trade shows 
is one of the many responsibilities of a buyer. 

sition -even in those firms that profess to 
hire only grads. 

Take Hewlett- Packard for example. This 
growing young corporation did business 
amounting to nearly $324 million in 1969. 
Robert Cornell, materials manager for the 
company's manufacturing division told us, 
"We do not hire only college graduates, but 
we prefer them. If a person doesn't have a 
college degree, he must have equivalent ex- 
perience. Actually, the important considera- 

tion is whether the person can understand the 
parts he buys." 

Mr. Cornell suggested that the ideal elec- 
tronics buyer might have an A.A. degree in 
electronics and a B.A. in business administra- 
tion with a little understanding of data pro- 
cessing tossed in for good measure. However, 
the ideal buyer, like the ideal woman, often 
is hard to find. 

Educational requirements are usually less 
for junior positions. Recently Spectra Phys- 
ics, a big name in the laser manufacturing 
world, ran an ad for a junior buyer. Scott 
McClellan, the firm's Purchasing Agent, had 
not yet hired a man when 1 talked with him 
and he was a trifle disappointed over the num- 
ber and quality of his applicants. "We'd pre- 
fer someone with a couple years college," he 
told me. "But we'll settle for less. Actually 
we're willing to take a man without any expe- 
rience and train him, although some experi- 
ence would be an asset." They were prepared 
to pay the right man between $600 and $700 
per month to start. His duties would be split 
between buying and expediting. 

It's customary for new buyers, regardless 
of experience, to start by expediting overdue 
purchase orders. It gives them a chance to 
learn which suppliers are not performing. 
They become familiar with the company's 
paperwork flow without being thrust into the 
buying position cold. 

Buyers must know their business like the 
back of their hand, so if you have the idea 
that an electronics buyer is the guy who 
comes into work at 9:30 AM to have coffee 
before going out for a three -hour martini 
with one of the salesmen, think again. 

[Continued on page 991 

Fig. 4-A buyer. espe- 
cially in electronics, is 
always in need for fur- 
ther education. Rather 
than going back to 
school, this buyer edu- 
cation takes the form of 
informal trade gather- 
ings where new devel- 
opments are discussed 
and advice on making 
the best buys for your 
company is exchanged 
among fellow buyers. 
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Ham Station Switchbox 
By CHARLES GREEN, W6FFQ 

AFTER setting up your CW transmitter 
and receiver you suddenly realize sev- 

eral things are missing. First off, you'll need 
something to switch the antenna to the trans- 
mitter or receiver. Coincidental, with this, 
you must simultaneously turn the receiver 
off when the transmitter is on and vice versa. 

Then you discover the transmitter lacks 
a side -tone generator to produce an audio 
tone as you operate the key. Lastly, you long 
for a way to feed some of your signal into 
the receiver so you'll know exactly where you 
are on a poorly- calibrated dial. 

Our switchbox does all these things. It is 
designed to tie together a low -power CW 
transmitter (see SOLID -STA'L'E HAM 
TRANSMITTER FOR 40 AND 80, Jan. '71 
EI), receiver and antenna. One section of a 
switch connects the antenna to the receiver 
or the transmitter. Another section controls 
the standby functions of the receiver and 
transmitter. 

A transistor audio oscillator provides a 
side -tone when you send CW. Spot -frequency 
switch S2 causes the transmitter to feed a 
very-low -power signal into the receiver so 
you can find your signal on the receiver's 
dial. 

The Circuit. Transistor Q1 and trans- 
former Ti are connected in a Hartley oscil- 
lator circuit whose output drives a small 
speaker: Volume is controlled by R5. When 
Si is set to transmit, 9 -VDC from B1 is con- 

nected via switch section S 1 A to the oscillator. 
When PLI is plugged in the transmitter's 

(either tube or high -voltage transistor) key 
jack (across which there's a positive voltage 
of about 200 V) the voltage biases Q1 to 
cutoff via R1 and R2. Potentiometer R1 is 
so adjusted that the voltage just cuts off Q1. 
When the key is closed, the bias is removed 
and an audio tone is produced. 

Switch section SIC switches the antenna 
from the receiver to the transmitter. Sections 
SID and SI E, respectively, turn the receiver 
off and the transmitter on. 

Pushbutton- switch S2 turns on the trans- 
mitter's oscillator so that the receiver can be 

'tuned to the exact frequency of the trans- 
mitter (by zero beat). Resistor R6 limits the 
power of the transmitter oscillator to pre- 
vent the receiver from being overloaded. 

Construction. Our switch box is built in 
a 4 x 41/2 x 2% -in. aluminum cabinet. Most 
of the components are installed on a 3 x 21 /a - 
in. piece of perforated board, with the re- 
maining parts mounted on the sides and 
bottom of the box. Component placement 
is not critical, and a larger box can be used. 

The two -wafer switch (Si) must be modi- 
fied so the rear deck is enclosed in an RF 
shield box. Using the dimensions in Fig. 2, 
locate and drill holes on the 21 x 11/2 -in. 
front panel of a 21/2 x 11 x 1 h -in. alumi- 
num box. Also drill a 1/2-in. dia. hole in the 
back of the box for the coax cables to SOI, 
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Fig. 1 -Photo at top, left, is of left side of switch box. Note how screwdriver- adjust pot RI is mounted be- 
hind switch shield box. Photo at right is view of right side of box. Note here how battery B1 is attached 
to shield box with aluminum strap. Pictorial below shows location of parts on board and front and rear 
panels. Switch SI must be disassembled, then reassembled with rear wafer in the small metal shield box. 
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Hang Station Switchbox 

SO2 and SO3, Disassemble the switch and 
substitute V4 -in. metal spacers for the 3/a -in. 

spacers between the wafers. Reassemble the 
switch with the rear wafer inside the box as 

in the pictorial in Fig. 1. 

Cut the speaker hole in the front of the 
large cabinet and drill the remaining compo- 
nent holes in the front and rear panels. Mount 
the panel components as shown. 

To simplify matters, mount the parts on 
the board before installing it in the box. Drill 
holes for T l's mounting tabs and bend the 
tabs back under the board to hold Ti in 
place. Wire the board and cut off the push -in 
terminals under the board to prevent shorts. 
Mount the board in the cabinet using 1/4 -in. 
metal spacers at each corner. 

Mount R1 on a small sheet -aluminum 
bracket between the rear panel and the back 
of the switch shield box. Cut a hole in the 
bottom for adjustment of R1. 

The rear wafer (in the box) of Si has four 
single -pole, two -position switches, but only 
one switch is used. Cut the RG58 /U coax 
to size and solder the inner leads (cut off the 
shields) to the lugs shown in Fig. 1. Slip the 
coax through the hole in the box before 
soldering the other ends to SOI, SO2 and 
SO3. Solder the coax shields to solder lugs 
mounted on SO1, SO2 and SO3. Fasten the 
box cover in place over the rear wafer. Bat- 
tery B1 is fastened to the shield box with a 
sheet -aluminum strap as shown in the right 
photo in Fig. 1. 

Check -Out. Turn volume control R5 full 
clockwise and set Si to transmit. You should 
hear a loud tone from the speaker. Turn R5 

Fig. 3- Diagram shows 
how to connect the 
switch box to your 
transmitter, receiver 
and antenna. Connec- 
tions to transmit /re- 
ceive switches in re- 
ceiver and transmitter 
must be made internally. 

` 1 

1-1/2" e . - ic+) 

4-1/2"-. 
I 

t/8" 
( 

1 

. 2-1/4" 

Fig. 2- Drilling template for switch shield box. 
Center hole is for shaft and two smaller holes 
are for screws that hold the two wafers together. 

counterclockwise and note that the volume 
diminishes. For a different tone, change the 
value of C2. Increasing C2's capacitance will 

lower the tone. Set Si to receive. There is no 
separate power switch as a section of S1 

turns off DC power when S1 is in the receive 
position. 

Operation. The switchbox is designed to 
work with low -power CW transmitters 
(either tube or high -voltage transistor types) 
in which a positive voltage appears across 
the key contacts. This would be developed 
from cathode keying or emitter keying of 
NPN transistors. The value of R2 must be 
changed to a lower value if your transmitter 
has less than 200 -V across the key. 

Plug PLI in your transmitter key jack and 
plug the key into J 1. Connect the transmit- 
ter's output to SOi, and connect either a 
transmitting antenna or a dummy load to 
SO3. Turn the transmitter on, and set SI to 
transmit. Adjust R1 until the tone just stops. 
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Fig. 4 -When key is open, voltage across 
transmitter's key jack cuts off Q1. When key 
is closed, voltage is removed and oscillator 
produces tone. S2 turns on the transmitter's 
oscillator when transmitter is in receive mode. 

PARTS LIST 

B1 -9 V battery (Burgess 2U6 or equiv.) 
C1 -.1 µf, 25 -V, or higher tubular capacitor 
C2 -.25 pf, 25 -V or higher tubular capacitor 
J1 -Phone jack 
PL1 -Phone plug 
Ql -HEP -246 transistor (Motorola) 
R1- 250,000 ohm linear -taper pot 
R2,R6- 47,000 ohm, 1/2 watt. 10% resistor 
R3 -1,000 ohm, % watt, 10% resistor 
R4 -4,700 ohm, 1/2 watt, 10% resistor 
R5 -200 ohm audio or linear -taper pot 
S1- Eight -pole, two- wafer, two -position minia- 

ture rotary switch (Centralab PA -1025. 
Modified with 1/t -in. spacers, see text) 

S2 -SPST normally -open pushbutton switch 
SO1,S02,S03 -SO -239 coax connector 
SO4 -Octal socket 
SPKR.- 2% -in., 8 -ohm speaker (Calectro 

S2 -203) 
TI-Transistor audio transformer; primary: 

200 ohms center tapped. Secondary: 
3.2 and 8 ohms (Calectro D1 -729) 

Misc.-4 x 4% x 2,/8-in. aluminum cabinet 
(LMB 442 -N), 2% x 1% x 1% -in. aluminum 
chassis box (Calectro J4-735), perforated 
board, RG58 /U coax, % -in. metal spacers, 
sheet aluminum 
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Press the key and you should hear the tone. 
Set SI to receive. 

Connect two wires in parallel with the 
transmit -receive switch in your receiver and 
to an octal tube base. Plug the base in SO4. 
The leads should be connected to pins four 
and five. Set the transmit /receive switch on 
the receiver to transmit and tune the receiver 
to the approximate frequency of the trans- 
mitter. 

Press S2 and tune the receiver for zero 
beat (with the receiver BFO operating). 
Make sure that SI is set to receive while 
pressing S2. (The transmitter's final will not 
be on, but S2 will turn on the oscillator.) For 
better reception of the zero -beat signal, the 
value of R6 can be reduced for greater RF 
output. Set SI to transmit and you'll be ready 
to operate 
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Announcing the 
CIE ̀ LEARNING 
LABORATORY" 

Light -years ahead of any 
other way to learn electronics. 
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Electronic "kits" are out! 
Now you can have your own electronics laboratory. 

You'll perform hundreds of exciting experiments like these 
with authentic electronic components used by industry. 

Working with basic single Transistor 
circuit - Student learns best instalta- 
tion and troubleshooting techniques. He 
has Constructed a basic single transistor 
circuit, first step toward understanding 
more complex solid -state circuitry. 

Observing transistor operating as shunt - 
fed emplifier - Student has installed an 
oscillator and shunt -fed amplifier. He 
takes various measurements and ob- 
serves the transistor operating as an am- 
plifier. This is a typical solid -state circuit. 

Prepare now for a high income career in the fast growing 
Electronic miracles are changing to- We are so certain that our Labora- 
day's world with breathtaking speed. tory Course will successfully prepare 

And with this electronics explosion you for a First Class FCC License 
has come a brand new need ... a examination, with Radar Endorse - 
demand for thousands of electronic ment, that if you fail the exam we will 
technicians, trained in theory and refund all tuition payments. 
practice to build the products, Oper- You get your FCC License, or you 
ate them and service them. get your money back! 

Don't wait for something to 
"happen" in your present job. Start 
working right now to get ready for 
a career you'll really enjoy ... at 
$10,000 .. $12,000 or more a year. 

Experience with experiments 
Is your best teacher 
Step -by -step learning cannot com- 
pare with learning -by- doing. Now 
you can learn "why" as well as 
"how." You'll find out for yourself 
the right way as well as the wrong 
way to use electronic components, 
to construct your own circuits, to 
discover trouble spots and learn 
how to fix them. 

This new CIE course, Electronics 
Technology with Laboratory, teaches 
you electronics by making it work 
before your eyes. And you do it your- 
self, with your own hands. 

Importance of FCC License and 
our money -back warranty 
An FCC License is a legal require- 
ment for many important jobs. And it 
is not easy to get! 

But more than 9 out of every 10 
CIE graduates who take the Govern- 
ment licensing exam pass it 

You'll have high- paying 
job opportunities 
Electronics is in its infancy. Every- 
where you turn you find new prod- 
ucts and equipment using space -age 
circuitry. Computers. Improved 
radar for air traffic control. Mobile 
microwave communications. These 
and many more examples of elec- 
tronic technology have created thou- 
sands of new jobs - in companies 
like American Airlines, American 
Telephone and Telegraph, General 

Approved 
under new 

G.I. BIll 

An CIE courses 
ar epprooed 
under chi new C.i 
BM if you served 

on active duty 
since ianuery ]I. 
1955. or are In 
service now check 
bo. on card or 
coupon for G I stil 
information 

r 

L 

Assembling Integrated circuit on 
printed circuit board - Circuit is iden- 
tical to one used in latest IBM System 
360 computers. Student is constructing 
an oscillator combined with a Darlington 
pair output amplifier. 

field of electronics. 
Electric, IBM, North American Rock- 
well, Raytheon and Westinghouse. 

Once you're enrolled with CIE you 
will get a bi- monthly listing of many 
high -paying, interesting jobs open in 
designing, manufacturing, testing, 
operating and repairing. 

More and more jobs will be creat- 
ed in the next few years. Start today 
to get ready for an exciting, new 
career in electronics ... the industry 
of tomorrow. 

Don't put It oh. Send now 
for 2 FREE BOOKS 
Mail the postpaid reply card for our 
School Catalog plus a special book 
on how to get your FCC License. If 
card is missing, use the coupon be- 
low, or write to Cleveland Institute 
of Electronics, 1776 East 17th Street, 
Cleveland, Ohio 44114. But do It now! 

o 

CIE Cleveland Institute of Electronics 
1776 East 17tH Street. Cieveienc1. Ohio 44114 

Please send me without cost Os obligation: 
I Your 44page book, "How to Succeed in Electronics." 
1 Your book, -How to Get a Commercial FCC license" 

am especially interested in f7 Electronics Technology with laboratory 
: Electronics Technology .-. Industrial Electronics 

Electronic Communications I : First Class FCC license 
' Broadcast Engineering Electronics Engineering 

(please print) 
AV 

Addne 

city state Tb 
- Check hen for G I Accredited Member National Home Study Council 

Bill information A leader in Electronics Training . Since 1934 El 94 
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The Listener Moon Walk with the VOA 
By C. M. Stanbury II 

WITH so much coverage being tendered 
to United States efforts in space, it is 

interesting to observe the Voice of America's 
coverage of these events. 

Apparently, the space mission is no more 
than a good propaganda story for the VOA. 
At least that's the indication it gives. The 
deciding factor is what it covers and doesn't 
cover. 

No one would expect the VOA to broad- 
cast everything about the space voyage, but 
when it reduces its schedule suddenly when 
something goes amiss, you know that all it is 
trying to protect is the nation's image. When 
the men of Apollo 13 were facing dire con- 
sequences, the news of it was scarce on VOA. 
Perhaps the mere fact that VOA has dropped 
24 -hour coverage of the event will be a good 
indication in the future if anything is wrong. 

To determine if the VOA has gone to a 
24 -hour schedule, check 5995 kc between 
1930 and 2055 EST. VOA's English lan- 
guage transmissions in the 41 -meter band 
will give you an indication of what the sched- 
ule is like. 

Soul Sound. Among my collection of prize 
catches on BCB are those QSLs which veri- 
fied reception of rhythm and blues programs 
in the early 1950's. It was this music that 
had a lot to do with bringing young people 
into the civil rights movement. 

Although the sound is hard not to find 
these days, the music of many of the rhythm 
and blues greats was at that time heard only 
on black -oriented stations like WLOK (1480 
in Memphis), WAOK (1380 kc in Atlanta), 
KATZ (1600 in St. Louis) and WMSN on 
800 in Miami. WMSN, by the way, was then 
only a daytimer, but has now gone to 24 -hour 
operation as WFUN on 790 kc. 

There were also a handful of outlets which 
devoted a portion of their schedule, usually 
after midnight, to black -oriented program- 
ming. I recall rising every Sunday morning 
to hear a wild rhythm and blues session from 
KROP out in Brawley, Calif. I must say that 
coast -to -coast BCB DXing was easier in those 
days. 

Now there are a great many stations play- 
ing this kind of music non -stop, but it must 
be said that those pioneer broadcasters did a 

lot to change the shape of music and the en- 
tire thinking of the country. 

For those of us who were lucky enough to 
catch the stations and get a QSL, the letters 
and cards have special meaning. 

Short -wave power. Imagine if you will, 
two Indians in a village, each building a tall 
totem pole. As soon as one gets higher than 
the other, the Indian climbs up and adds a 
couple of feet so that he can say that he bas 
the biggest pole in town. You might expect 
that international broadcasters are beyond 
this, but they aren't. As it gets harder for a 
station to be heard, they simply boost power 
and hope for the best. 

Several countries have employed this 
method recently, so you should be able to 
pick up several exotic stations, that is, before 
someone else goes on the boost. One of these 
stations is the Solomon Islands Broadcasting 
Service transmitting. from Honiara on 7115 
kc. Some reports indicate a shift in this fre- 
quency to 7235. Listen at around 0300 EST. 

R. Noumea, the ORTF station on New 
Caledonia, can also be included in this cate- 
gory. As early as their 0100 sign -on, the new 
power is evident. Also check La Voix de la 
Renovation at Libreville, Gabon on 4777 kc, 
with a 2330 EST sign -on and R. Rumbos at 
Caracas, Venezuela on 9660 with a new 
10 -kw transmitter. 

Your best chance for these stations will be 
when ionospheric disturbances knock out 
QRM from the upper and middle latitudes. 

Propagation Forecast. As the days get 
longer in these spring months, the higher 
frequencies will remain open for DX longer 
than in the earlier winter months. During the 
daylight hours, 15 -, 17- and 21 -mc DX will 
be possible from early morning until several 
hours after sunset in your local time. The 
amateur 10 -meter band will not open regu- 
larly to Europe, but openings to South 
America and Africa should become a regular 
occurrence. In the late afternoon and evening 
local time, Trans -Pacific openings will occur. 

Due to approaching summer conditions, 
noise levels in the broadcast band will begin 
to increase, making BCB DX more difficult 
than it has been during the past several 
months 4- 
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DX Letter from Britain 
CLATDALL. ILFOHD. HHSH% 

THE surprising thing 
about the DX scene 

in Britain is the very 
small number of DXers 
here among a popula- 
tion of 50 million. Re- 
cent estimates suggest 
that the figure might be 
as low as 1,000 and it 
certainly doesn't exceed 
2,000. These enthusiasts 
are split among a large 
number of clubs, with 

considerable multiplicity of interests -many 
DXers belonging to many clubs, both in the 
U.K. and abroad. 

The result is that broadcast DXers in Bri- 
tain are in no way so powerful a body as the 
amateurs, who have the Radio Society of 
Great Britain to speak on their behalf. This 
has caused difficulties. Until recently the 
European DX Council permitted only coun- 
try membership, so that Britain could not be 
represented. Late in 1969, however, the 
Council's constitution was altered to admit 
club membership and Britain has been 
brought into its orbit. Complications are 
likely to arise in the case of hybrid organiza- 
tions, like the International Short Wave 
League. Ninety per cent of the League's 
members are radio amateurs with the re- 
maining 10 per cent practising DXers, yet 
the 1.S.W.L. exercises full voting rights in 
the European DX Council. 

The International Short Wave League pub- 
lishes a bulletin called Monitor, primarily 
devoted to amateur DX. There is, however, a 
broadcast DX section, produced by Desmond 
Coiling, who is well known on both sides of 
the Atlantic. 

Another club often confused with the 
1.S.W.L. is the International Short Wave 
Club, at least 40 years old and currently 
under the control of Arthur Bear. Little is 
known regarding its size and membership, 
but this organization has always pursued a 
very strong line, advising its members not to 
report to countries which have indulged in 
jamming of broadcast transmissions from 
other stations. 

World DX Club publishes a monthly 
bulletin called Contact, also edited by Coi- 
ling. Incidentally the address given in stand- 
ard reference works, such as World Radio & 

UV Handbook, is incorrect. Enquiries should 
be sent to 11 Wesley Grove, Portsmouth, 
Hampshire, P03 5ER, England. 

The greatest problem here is the tendency 
for DXers to be very young schoolboys and 
junior students, whose interests change as 
they grow older -and for DXers to remain in 
the hobby for only a few years. This is notice- 
able when one peruses a journal like the 
Short Wave Magazine, which is perhaps the 
best marketplace for second -hand equipment. 
Of course many DXers look on their period in 
the hobby as merely an apprenticeship before 
graduation into the ranks of full amateur. 

The equipment used by British DX enthu- 
siasts varies, but still depends a great deal on 
the enormous amount of government surplus 
gear which came onto the market at the end 
of World War II. The most popular second- 
hand surplus receiver is probably the 
AR88 -D, made by R.C.A. during World War 
I1. Prices vary according to condition and 
range around the $100 mark. What are de- 
scribed as brand -new AR -88's are on the 
market at about $200 but little is known 
about their conditions. 

There's a substantial following for the old 
Marconi CR -100. now available very 
cheaply, at about $40 -50. The old HRO 5R 
or 7T was a great favorite but this receiver 
seems to have seen its last days. Ads still 
appear in the current magazines seeking in- 
formation on converting the HRO to modern 
miniature tubes. 

In the modern category all the well -known 
names are represented -Hallicrafters, Heath - 
kit, National, Trio, Eddystone and Knight. 
The Hammarlund SP 600 is very desirable 
but very expensive, costing about $240, 
which is more than most British DXers are 
prepared to pay for their receivers. The same 
applies, of course, to Collins. The 75A2 and 
75A4 are the rarest second -hand receivers on 
the U.K. market. 

A particularly good receiver is the Eddy- 
stone, acknowledged to be the most reliable 
and well -built British -made receiver. There 
are commercial models 40 years old that are 
still in regular use and giving a good account 
of themselves. The new, all- transistor EC -10 
is very popular, with its famous slide -rule 
dial nearly the full width of the receiver and 
its accurate logging scale. 

It should be remembered that, although all 
these prices seem low by U.S. standards, 
money in Britain, [Continued on page 941 
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DX Letter From Britain 

Continued from page 93 

whether you call it wages, salary or income, 
is less than half what it is in the United States. 
There's little to spare for hobby expenditure. 

The problem of aerials in Britain is one 
of space. Britain is a very crowded island 
and getting more so. Few DXers live in that 
isolation which would be ideal for the hobby. 
With increased housing density there are few 
who have enough room to erect aerials as 
long as they would like. So you find an in- 
creasing number of folded long wires. Whilst 
these may have been originally cut to a nom- 
inal 130 ft. or so, limited space in a backyard 
will often mean that there is only a 50 or 60 
ft. run. Height is often very restricted, by 
practical problems or by zoning laws. 

The optimum direction for any long wire 
would run approximately north -south, so that 
the maximum pick -up of the antenna would 
be in the direction of South, Central and 
North America on the one hand, and vir- 
tually the whole of Africa, Asia and the 
Soviet Union on the other. About the only 
part of Africa that would then lie on the line 
of the aerial would be the bulge on the west 
coast. Many DXers solve this problem by 
having a second aerial at right angles to the 
first, purely for reception of stations in this 
area, e.g. Gambia, Angola, Dahomey, etc. 

Understandably then, there is a degree of 
awe, if not downright envy, expressed when 
British DXers hear New Zealander Arthur 
Cushen talk about his aerial system that ex- 
tends over a whole city block and consists of 
six entirely separate aerials! 

The fact that restrictions are imposed 
on British DXers by the amount of wire they 
can put into the sky does not stop them from 
achieving quite creditable DX results. It's 
accepted that the average DXer, who has 
been at the game for six or seven years con- 
sistently, would think he wan't doing very 
well unless he had managed to record per- 
haps 150 countries as definitely heard. His 
QSL return might be about 80 per cent. 

British DXers follow with enthusiasm the 
popular radio programs, Sweden Calling 
DXers S.B.C.'s Swiss Short-Wave Merry -go- 
round and B.B.C.'s World Radio Club. 

Even though the DXer is in a minority in 
this country, one can honestly say that there 
is more to DX here than the gong of Big Ben. 

-Sylvia Margolis -- 
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Direct -Reading Sound Meter 

Continued from page 32 

fast /slow feature. Modify the meter by drill- 
ing a small hole in its case and run two wires 
to the lugs on the rectifier to which the leads 
from the meter's coil are connected. These 
leads go to S3. While the meter is open glue 
the scale in Fig. 5 over the face. Panel mark- 
ings can be made with dry transfer type and 
sprayed with clear lacquer. The range -mark- 
ing disk can be lettered in the same way, or 
the markings can be put on the panel and a 
conventional pointer -knob used. 

Checkout and Calibration. After you have 
double- checked all wiring, connect the bat- 
teries and turn Si to the 140db position. 
Check the voltage between the emitter of Q 1 

and ground. With fresh batteries it should be 
between 8 and 11 V. Next, check voltage 
across R24. It should be between 3 and 5 V. 
There should be no meter deflection except 
when S2 is pushed. Connect a milliammeter 
in series with the battery to check current 
drain. It should be between 2 and 3 ma. 

To be sure the amplifier has low internal 
noise, put a shorted plug (short the plug right 
at its lugs) in jack J1, then switch to the 50db 
range. There will be some meter deflection 
as the switch is rotated but the pointer should 
quickly settle back. On the 50db range a per- 
ceptible vibration of the pointer is accept- 
able. If the deflection is greater than 30db 
( -20 on the meter) then Q1 or Q2 may be 
noisy and should be replaced. Be certain 
60-cps hum pick -up is not the problem by 
making sure the hum shield (metal plate at 
top of photo in Fig. 4) is grounded and the 
meter is not close to an AC power line. 

Set a signal generator to 1,000 cps and ad- 
just its output level to 3 V peak -to -peak 
(1.06 V rms). Set SI to 130db and feed the 
signal to J1. Adjust R23 for a 0db indication. 
To check operation, disconnect the external 
signal and switch SI to a suitable range to 
measure voice or background -noise levels. 
Fast /slow switch S3 should have a very no- 
ticeable effect on voice measurements. 

The Decibel. To get the most out of your 
meter you should understand the unit of 
sound intensity, the decibel. It is also used to 
express a ratio between two powers, voltages, 
pressures or other units. The equation for 
finding this ratio is: 

db - 10 logo P2/ PI 
[Continued on page 96] 
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Important 
New 

SAMS 
Books 

Color -TV field -Service Guides 
These invaluable guides have been corn- 
piled to enable the technician to service 
color -TV more efficiently in the cus- 
tomer's home. Charts provide chassis 
layouts showing type, function, and 
location of all tubes and /or transistors 
used in a particular chassis, ratings and 
locations of fuses and circuit breakers, 
location of service controls and adjust- 
ments, etc. Specific field -adjustment 
procedures are shown on page opposite 
chassis layout. Index provides instant 
reference to the proper chart for any 
particular TV chassis. Each volume 
contains 80 diagrams covering over 
3,000 chassis. 
Volume 1. Order 20796, only: $4.95 
Volume 2. Order 20807, only $4.95 
Questions and Answers 
About Medical Electronics 
by EDWARD J. BUKSTEIN Anyone fa- 
miliar with basic electronic circuits will 
find this a fascinating and readily 
understandable book emphasizing the 
applications of electronic equipment in 
clinical and research medicine, general 
principles of equipment operation, 
special features of the equipment, and 
the related medical terminology 
Order 20816, only $2.95 

ABC's of Integrated Circuits 
by RUFUS P. TURNER. This basic in- 
troduction to the integrated circuit (IC) 
will be welcomed by hobbyists, experi- 
menters, and students who have some 
familiarity with semiconductors. De- 
scribes the fundamentals of the IC, and 
its applications in amplifiers, oscillators, 
control circuits, communications, test 
equipment, and computers. 
Order 20823, only $2.95 

Transistor Specifications Manual 4th Ed. 
by THE HOWARD W. SAMS ENGINEERING 
arArr. Lists the electrical and physical 
parameters (along with the manufac- 
turers) of virtually all of the transistor 
types now in use. Also includes fre- 
quency, gain, and leakage parameters, 
as well as a special section on rf power 
transistors. Comb -bound. 
Order 20788, only $4.50 

ABC's of FET's 
by RUFUS P. TURNER. Clearly explains 
the theory and describes the operating 
principles of FET's (field -effect tran- 
sistors), special semiconductor devices 
with unique qualities. Describes FET 
circuit design and typical applications 
in a number of practical circuits 
Order 20789, only $2.95 

Computer Data Handling Circuits 
by ALFRED CORBIN. This book offers 
the beginner a valuable introductory 
course in practical digital data circuit 
analysis. Makes understandable the 
semiconductors and circuitry used in 
digital equipment. Explains digital data 
logic and the associated mathematics. 
Analyzes the basic logic circuits and 
their functional blocks, as well as digital 
display devices. Invaluable for anyone 
desiring to be conversant in the opera- 
tional theory of data handling circuits. 
Order 20808, only $4.50 

Color -TV Case Histories 
by JACK DARR. Case histories not only 
provide the TV technician with solu- 
tions to troubles he is likely to encounter, 
but enable him to compare his trouble- 
shooting methods with those of others. 
Each of these case histories of troubles 
actually happened. The symptoms are 
given for each trouble, along with the 
method used to locate it. 
Order 20809, only $3.50 

Radio Spectrum Handbook 
by JAMES M. MOORE. This book fills the 
"information gap" about the many 
types of radiocommunication which ex- 
ist apart from radio and TV. Each 
chapter covers a given frequency -allo- 
cation range; a table provides an over- 
all summary of the uses of all frequencies 
in that range, followed by text describ- 
ing the individual radio services avail- 
able. Includes information on receivers 
available for the various frequency 
bands described. Hardbound. 
Order 20772, only $7.95 

First -Class Radiotelepone 

License Handbook. Third Edition 
by EDWARD M. NOLL. Completely up- 
dated to cover all the new material 
included in the recently revised FCC 
Study Guide. Book sections include: 
Theory and discussion of all phases of 
broadcasting: all the questions (and the 
answers) included in the FCC Study 
Guide; three simulated FCC examina- 
tions; appendices containing the most 
relevant FCC Rules and Regulations. 
This book will not only help you ac- 
quire your license, but will also serve as 
a textbook for broadcast engineering 
training. Order 20804, only $6.50 

Short -Wave Listener's Guide. 4th Ed. 
by H. CHARLES WOODRUFF. Completely 
revised and enlarged to include the 
most recent changes in SW broadcasting 
schedules. Lists world -wide short -wave 
stations by country, city, call letters, 
frequency, power, and transmission 
time. Includes Voice of America and 
Radio Free Europe stations, and sta- 
tions operating behind the Iron Curtain. 
With conversion chart and handy log. 
Order 20798, only $2.95 

ABC's of Tape Recording. 3rd Ed 
by NORMAN CROWHURST. Newly revised 
and updated edition of this popular 
handbook. Explains how tape recorders 
work (transport mechanisms, heads, 
controls, etc.), how to choose the best 
recorder for your needs, and how to use 
it most effectively for both entertain- 
ment and practical purposes. Includes 
tips on recording quality and recorder 
care. Order 20805, only $2.95 

r HOWARD W. SAMS & CO., INC. 
Order from your Electronic Parts Distributor, 
or mail to Howard W. Sams & Co., Inc.. Dept. Et -031 
4300 W. 62nd St., Indianapolis, Ind. 46268 

Send books checked at right. S enclosed 
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Johnson's 
new transceiver tester. 
Does everything other testers do...and 
more! Reads power output in actual 
watts. Reads modulation directly in 
percentage. Lets you hear what your 
transmitted signal actually sounds like, 
with the headphone monitoring jack! 
Field strength meter is great for making 
comparative checks. Also has built -in 
dummy load, RF and audio generators, 
crystal activity checker, SWR meter, 
S- meter, and more. No serious CBer 
should be without it! $49.95 

Other Johnson Accessories 
for the Advanced CBer... 

CB Matchbox 
Antenna Tuner 
$15.95 

I 4 

CB Antenna 
Meter $14.95 

An enna Mate Tuner and 
SWR Meter $29.95 

Recharger /Base 
Power Supply for 
Hand -Helds 
$28.00 

CB Mobile 
Speaker 
$13.00 

E. F. J111I\SU\ C0. 

1117 

Waseca, Minnesota 56093 I 

Direct- Reading Sound Meter 

Continued from page 94 

The lower power is P1 and P2 is the higher 
power. Suppose the power output of an audio 
system is measured at a level Pl. If the power 
output is doubled this corresponds to a 3db 
increase. If the power is increased 10 times 
this would be a 10db increase. 

This might seem like an inconvenient and 
rather complex way of measuring but you 
must consider the human ear. Actually the 
ear can perceive sound level over a wider 
range than other human senses, such as the 
eye. 0db is considered to be the threshold of 
hearing. The ear will not overload (a sensa- 
tion of pain rather than hearing) until 
+ 130db, or a range of 3 million to one. 
Measuring audio -level differences of 1db 

makes little sense since the ear can only de- 
tect changes of about 2db or more. For ex- 
ample, if ari amplifier is delivering 10 watts 
to a speaker you could not hear a volume 
change until the power is either increased to 
about 15 watts or decreased to about 6 watts. 

On a sound -level meter, the decibel indi- 
cation is a ratio based on a standard of physi- 
cal pressure. The standard is about the 
threshold of hearing and is defined as 
0db = 0.0002 dynes/ cm2. Textbooks go into 
detail on this but for our purposes Ddb is the 
point where the ear begins to perceive sound. 
Note the intensity of common sounds in the 
table below. Long listening at levels over 
105db can permanently damage hearing. 

LEVELS OF COMMON SOUNDS 

Whisper at 5 ft. 2ddb 
Conversation at 3 ft. 60 -70 
Typewriter 65 
Average traffic at 100 ft. 70 
Office tabulating machines 80 
Alarm clock 80 
Heavy traffic at 25 ft. 90 
Very loud classical music 95 
Food blender 100 
Rock music 105 
Thunder 107 
Threshold of pain 130 -140 
let plane at takeoff ISO 
Rocket launching 175 

The human ear is far from flat in frequency 
response. You may perceive musical sound 
at. say, + 10db from 200 to 10,000 cps. But 
a 50-cps sound will not be heard until + 50db 
and a 20-cps sound won't be heard until 
+ 70db. Hence, the reason many amplifiers 
have loudness controls which boost the bass 
level as volume is decreased. IV 
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IT'S LIKE HAVING AN ELECTRONICS STOREHOUSE 

OF 70,000 PARTS RIGHT IN YOUR HANDS! 

Now Available -- the "Most Wanted" 
Catalog in the Electronics Industry 

Ì 
THERE'S AN ALLIED ELECTRONICS 

INDUSTRIAL. CATALOG 4 II ORDER DESK AT EACH 

k. OF THE 850 ALLIED 

RADIO SHACK STORES 

i,ary of TANDY COOP 
2400 IN Washington Blvd 

!'!Glen Ili 60080 

Heathkit AR -29 Stereo Receiver 

Continued from page 49 

watts into 16 ohms. The midband total har- 
monic distortion at these power levels was 
no higher than 0.09 per cent. 

Since the maximum power output at 10 
cps is down approximately 1.5db (25 watts 
into 8 ohms per channel), the frequency - 
response and distortion measurements were 
made at the 25 -watt level (rather than at the 
usual 1 -watt level). 

At 25 watts per channel (sustained power 
output with both channels driven) the fre- 
quency response with the tone controls out 
of the circuit was essentially ruler flat from 
20 cps to 20kc. The total harmonic distor- 
tion at any frequency did not exceed 0.09 
per cent. The phono input hum and noise 
was -63db (just noise, no measurable hum). 

The tone control and loudness perfor- 
mance is impressive. There's a semi- plateau 
bass boost which fills out the upper low end 
without producing juke -box bass at the ex- 
treme low end. The loudness compensation 
also plateaus, below 300 cps, producing a 
mellow sound at low volume levels without 
a deep thumping bass. 

March, 1971 

Get the most complete, most factual, 
most wanted catalog in electronics 
today! Allied Electronics' 616 -page 
book is your buying guide to every- 
thing in electronics. Its backed 
by the fastest service pos- 
sible plus the full resources that 
have made us THE electronics supply 
house in the country for 50 years. 
Send for your catalog today! 

Gentlemen. 

Please Send Me a Copy of your 

New 1971 Catalog No. 710 

I Enclose $2.00 (Credited to my 

NAME 

TITLE 

COMPANY 

ADDRESS 

CITY__ STATE ZIP 

first Order) i 
s 

H-2 

As for faults, we could find none. From 
the superb construction manual to the out- 
standing sound quality the AR -29 is a best 
buy in stereo receivers . . . no matter how 
you slice it 

Can You Learn Electronics? 

Continued from page 45 

net cover contains large hardware such as 
relays, CdS and solar cells, meter, etc. The 
cover also contains an exposed integrated 
circuit. All connections are through spring 
terminals. 

The notably large assortment of compo- 
nents and the auxiliary terminals allows two 
projects to be interconnected, as well as al- 
lowing connection of the user's solid -state 
devices. 

The instruction manual is jam -packed with 
projects such as radios, AC bridges, dark- 
room meters and electronic bongos. Though 
the circuit descriptions are short on theory, 
they are very good in terms of applications. 
Many projects are good enough to be lifted 
and put to use. 

This kit is notably easy for handling by 
young children iv 
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Over and Out ."4';``82' 
1111 

"You know the rules, Frank. Any member who 
works skip 100 consecutive times is suspended 
for two weeks." 

1 
"Well, we had a pretty good roundup this week; 
five phantoms, three whisperers, two big dad- 
dies, and a Woody Woodpecker." 

. . and if there is any further complaint 
about your operating illegal CB equipment, your 
10 -20 will be Leavenworth." 
98 

.. a lot of CBers hang around here ?" 

"It's guys like him that give CBers a bad name." 

Electronics Illustrated 
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On Being A Buyer In Electronics 

Continued from page 83 

How do you get started in the field? Begin 
by looking around where you presently work, 
that's where you have the most value. You 
should already know a little about how the 
company operates. "Sure we fill some pur- 
chasing positions from within the company," 
says one purchasing agent. "Personnel in 
production control or stores or anywhere 
else in the material chain can work out quite 
well. They're already supply oriented." 

However, before you go knocking on the 
purchasing agent's door, have something 
extra to offer. Take a few purchasing -oriented 
courses first. Learn all you can about your 
firm's purchasing department and how it op- 
erates. 

If you find inside doors closed to you, start 
looking around. Don't ignore the little shop - 
maybe you could start by working part of 
the time as a technician and assist with buy- 
ing. Let it be known that you're looking. 
Many of these jobs are filled by word -of- 
mouth. Salesmen are often the first to know 
of an impending opening. 

Pay? Well, electronic purchasing doesn't 
yield instant money, but within just a few 
years your salary will likely outstrip those 
of the technicians you know. Starting annual 
salaries range between $7,200 to $9,000 de- 
pending on your geographic location, educa- 
tion and experience. Seasoned buyers earn 
$12,000 to $15,000 or more. The higher fig- 
ures may require some supervision of junior 
buyers, expeditors or clerks. 

Happily, management positions aren't 
limited to just the overly educated few, al- 
though training and education are prime 
prerequisites to success. Many of the profes- 
sion's most respected men made it the hard 
way. 

You may be perfectly happy with the job 
you have now. If so, congratulations. But if 
you feel that you can't see the light at the end 
of the tunnel and wish for a job where your 
good sense will be rewarded, you might try a 
career spending someone else's money. $- 

The Radio Euzkadi Mystery 

Continued from page 76 

make the programs unlistenable. But because 
of evasive tactics and sloppy jamming, the 

[Continued on page 100] 
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versatile 
ROW 14- Piece, 

'/4" Sq. Drive 

Sockel wreoch 
setdrives fasteners 
7 different ways 

REVERSIBLE RATCHET - Precision made, long 
life, fully enclosed mechanism. Short handle 
swing for close quarter work 

UNIQUE SPINNER /EXTENSION - 5.3/4" over- 
all. Plastic (UL) handle with 1/4" sq. drive 
socket insert for ratchet. Use also as regular 
nutdriver. 

2" DRIVE EXTENSION - Fits on ratchet or 
either end of spinner /extension. 

RUGGED, HEAT TREATED, ALLOY STEEL 
SOCKETS - Nine for hex sizes 3/16" thru 1/2". 
Two dual purpose for hex and square sizes 
1/4" and 5/16 ". 
FREE STICK -ON INITIALS personalize the sturdy 
plastic case and help prevent loss or mix -up. 

REQUEST 
BULLETIN N770 

No. 1001 SET 

nationwide availability 
through local distributors - Made in U.S.A. 

r--- 
XCELIFE INC. 16 BANK ST.. ORCHARD PARK, N. Y.14127 

Send Bulletin N770 on 1/4" Square Drive Socket Wrench Set. 

name 

address 

city 
i- 

state & zone 

CIRCLE NUMBER 13 ON PAGE 15 
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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 15. Circle the 
advertisers' number, complete 
the coupon, and we will take 
care of the rest. 

ELECIRONICS uusrxwo 
STATEMENT OF OWNERSHIP. MANAGEMENT 

AND CIRCULATION 
(Art of October 23, 1962: 

Section 4369. Title 39. United States Code) 
1. Date of Filing: October 1. 1970. 
2. Title of Publication: Electronics Illustrated. 
3. Frequency of Issue: BI- monthly. 
4. location of Known OltIce or Publication: Fawcett Place. 

Greenwich. Connecticut 06830. 
5. location of Headquarters or General Business Offices of 

the Publishers: Greenwich. Connecticut 06830. 
6. Names and Addresses of Pubilsher. Editor, and Managing 

Editor: l'ublIsher, Fawcett Publications, Inc., Greenwich. Conn. 
06830; Editor, Robert G. Beason, Stamford, Conn. 06903: Man- 
aging Editor. Robert D. Freed, Stony Brook. N. Y. 11790. 

7. Owner: Fawcett Publications, Inc., Greenwich, Conn.; W. H. 
Fawcett, Jr., Norwalk, Cum.; Marion Bagg. Kansas City, Mo.; 
Boger Fawcett, New York, N. Y.; V. D. Fawcett, Greenwich, 
Conn.; M. B. Fawcett, Norwalk, Conn.; Gorden W. Fawcett, 
Greenwich. Conn.; Gloria Leary, Santa Monica, Cal.: V. F. 
Kerr. Bakersfield, Cal.; Allan Adams de Jack Adams -Trustees. 
Greenwich, Conn.; John It. Fawcett. Wilton, Conn.; Thomas K. 
Fawcett, New York. N. Y.; Roscoe Kent Fawcett, Jarbidge, 
Nevada; M. F. Fawcett, Greenwich, Cutut; H. A. Fawcett. 
New York, N. Y. 

N. Known Bondholders, Mortgagees, and Other Security Holders 
Owning or Holding 1 Percent or More of Total Amount of Bonds. 
Mortgages or Other Recurtttes: None. 

9. Not applicable. 
10. Extent and Nature of Circulation: 
Average No. Copies Each Issue During Preceding 12 Months: 
A. Total No. Copies Printed (net press run), 380,081. B. Paid 

Circulation: 1. Sales through dealers and carriers. street vendors 
and counter sales, 6.2,680; 2. Mall subscriptions, 947,869. C. 
Total paid circulation, 310,549. D. Free distribution (including 
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unaccounted, spoiled after printing, 86,056. G. Total (sum of 
E and F-- should equal net press run shown in A), 380,081. 

Actual Number of Copies of Single Issue Published Nearest to 
Filing Date: A. Total No. copies printed (net Areas run). 387,107. 
B. Paid Circulation: 1. Sales through dealers and carriers, street 
vendors and counter sales, 52.500; 9. Mail subscriptions, 241.490. 
C. Total paid circuaation, 293,990. D. Free distribution (includ- 
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(signed) GORDON W. FAWCETT, 
Business Manager 
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station is heard in Spain. 
In North America, R. Euzkadi is audible 

nearly every day, and with careful tuning, 
jamming is not a major problem. Listeners re- 
ports are appreciated, though replies are few. 
Sr. Priscilliano Garcia keeps a careful file of 
DXer's letters. He's particularly proud of 
those which represent really long haul recep- 
tion. Radio Euzkadi's mailing address is 
Boite Postale 59, Poste Centrale, 75 Paris 
(16) France. 

As it has for so many years, R. Euzkadi 
goes on broadcasting, keeping alive the flick- 
ering hopes of the Basques that someday, 
somehow, they will regain independence for 
their homeland 

The CeeBeeper 

Continued from page 61 

Using the long -nose pliers, flatten the ter- 
minals on the foil side of the board and then 
solder them in place. Cut off the excess ter- 
minal protruding through the foil side of the 
board. Then install all other parts. 

Next, install the transistors, leaving ap- 
proximately 1/4 in. between the base of the 
transistors and the board. 

When the board is finished, position it 
about 1/2 in. down from the top of the cabinet 
as in Fig. 3 and as far to the right (crystal 
side) as is possible. Make certain there is 

sufficient clearance for the cover. Mark the 
mounting holes but do not install the board 
yet. Install the holder for battery BI, power 
switch Si and the telescoping antenna. 

Finally, install the board using 1/4 in. metal 

CERTIEICAIE OF COMPLIANCE WITH FEMME COMMUNICATIONS 

COMMISSION HEGULAtIOMS, PART IS. PaatGRAIN 105 

ELECTROMICS ILLUSTRATED certifies I..t this Iuiewer transmitting device ce 
be emected te comply with the nth...tents of Paapa.M 15.]05 of the FCC 

atulabens seder the foaming ...ens, 
(a7 When 

to 
e 

di ruÌnd n according Me diagrams and InstcOmpubli he 
specified tmapai . 

(hl When .M for tie purpose and in Me femme indicated 1ot the instructions. 

ICI When operated e . Inauenet ':twee, CA SI and ne ß mole les 
sol osent e, anleflea I,m,1ed I. . Gntle Fument flot more flan 3 t. 

&A,,,+ B-ect4-6-,-\--- 
ELECTRONICS ILLUSTRATED. New MM. M r 

dated: M.tetnber S. Iß10 

I Meren, sertit! 1..1 1 have mumbled aM adiusted this device in 111.1 acc0re- 
..0 wile IM. ait,.. 

Owners s,/nature 

sm 

Fig. 6 -Sign certificate and paste on the cabinet. 
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standoffs or a stack of washers between the 
cabinet and the board. Metal standoffs or 
washers must be used as the ground connec- 
tion between the board and cabinet is pro- 
vided by them. Connect the battery's nega- 
tive lead to the board and the positive lead to 
S1. Do not connect the lead from S1 to the 
board's positive terminal yet. 

Tune -Up. Connect a DC milliammeter 
rated at 20 ma or higher between S1 and the 
board's positive supply terminal. Insert a CB 
crystal for any channel except 1 in SO1 and 
then turn on power. If the meter indicates 
reverse scale simply reverse its connections. 
The meter will indicate somewhere between 
7 to 11 ma. Using a clip lead, turn on oscilla- 
tors Q3 and Q4 by shorting C2's negative lead 
to the board's ground point. Extend the an- 
tenna fully and then adjust LI's slug with an 
insulated alignment tool until the meter in- 
dicates 10 ma higher than the idling current. 
Under no circumstances adjust L1 so the 
meter indicates more than 20 ma. This ad- 
justment will result in a input power well 
under 100 mw- approximately 40 to 60 mw. 

The tune -up is completed. Turn off Si, re- 
move the meter, unground C2's negative lead 
and solder the lead from S1 to the board's 
positive power terminal. Install the cover and 
the Beeper is ready to go 

New DX Award 

Continued from page 50 

ing their heads for some time, because no one 
is quite sure where it is. Although it has been 
inconsistently on the air since 1966, the in- 
ability to pinpoint the location suggests a 
mobile operation. For award purposes we 
will accept this station for Saudi Arabia or 
the State of Oman, a recent merger of Middle 
East countries under the son of a deposed 
king. It is interesting to note that this new 
ruler has said that communications are one 
of his prime priorities, so DXers may be get- 
ting a little more action from Oman in the 
future. 

Two other international broadcasting 
voices can be readily heard from the Middle 
East. Saudi Arabian Broadcasting operates 
two SWBC outlets, each with an array of 
50 -kw transmitters. SAB has transmissions 
on 6000, 9720 and 11950 kc which they list 
as originating from Riyadh and on 7220, 

[Continued on page 102] 
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POLICE! FIRE! WEATHER! 

Hear The News 

Only 

BEFORE It's News! 
Realistic "Patrolman" 

2 -Band VHF Monitor 
For everyone who wants to monitor emergency 
radio calls. Two separate tuning knobs for 30 -50 
MHz and 152 -174 MHz -no need to detune one 
to tune the other. Solid- state. 117 VAC /12 VDC 

for home or car. Thousands in use! Sold only by 
Allied Radio Shack. 

FIND BURIED COINS! 

ANTIQUES! 

RELICS! JEWELRY! 

Knight -Kit 
Metal Locator 

Only 

2995 

It's fun, it's 
practical! Finds all 

kinds of valuable metallic 
objects up to 6" below 

ground. As detector 
nears metal, audible 

signal tells you where 
to dig. Solid- state, 

battery powered, fun 
to build. Exclusive at 

Allied Radio Shack! 

Free Color Catalog 
At 850 stores coast to coast 
or mail coupon to: 

RAO /OSHACK 

2627 W. 7th St., Ft. Worth, Tex. 76107 Dept. BZ 

1 Name (print)_ 

Street 

City State 
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Pill M coupon for a ME One Year Subscription 
to OLSON ELECTRONICS' Fontastic Value Packed 
Catalog - Unheard el LOW, LOW PRICES on 
Brand Name Speakers, Changers, Tubes, Tools, 
Stereo Amps, Toners, CI, and ether Values. Credit 
Man available, 
NAME 

ADDRES' 

CITY 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. 0O, 260 S. Forge Street Akron, Ohio 44308 

L - J 

OUR STORE 
AT YOUR DOOR 

Olson 
EtECTRONICS 

FREE a,o9 
1 
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UP Your Career 

UP Your Incoffle 

Up The Organizalion 

Now in Paperback 

P1522 only $1.25 
from Fawcett Crest- 

The blockbusting bestseller 
that is telling people how to 

get rich -and have 
fun -in business. 

By Robert Towsend 

Buy this Crest Book from your paperback bookseller. If he is sold 
out, send only price of book plus 15C for postage and handling 
to Crest Books, Fawcett World Library, Greenwich, Connecticut 
06830. Please order by number and title. No Canadian orders. 
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New DX Award 

Continued from page 101 

11855 (English reported at 1200 -1500 EST) 
and 15150 the point of origin is said to be 
Jeddah, a port on the Red Sea. Saudi Arabia 
verifies all correct reports, but they are usu- 
ally a long time in coming. 

If you find, like many other DXers, that 
The Voice of the Coast does not respond to 
your report, there is an alternative to log for 
Oman. The BBC operates one of the most 
powerful MW relays in the world there, con- 
sisting of two 750 -kw transmitter for an 
effective radiated power of one -and -a -half 
million watts when they are on the same fre- 
quency. Sunspot activity has kept these mon- 
sters from North America for a while, but 
you might try on 701 kc at 2245 EST and if 
your shack is near the Eastern seaboard try 
at 1600 also. 

After you've had it up to your earlobes 
with minarets and chanty Eastern dialects, 
you might move on to the island DX coun- 
tries in the Pacific. 

Hawaii, of course, is one of those 50 stars 
on our flag, but its distance from the main- 
land qualifies it as a separate DX country. 
There are rumors jumping about that the 
Billy Graham organization might try and 
build their own SW outlet there in conjunc- 
tion with KAIM, a Honolulu BCBer on 870 
kc. If this does not come to pass you might 
try for WWVH, the standard time artd fre- 
quency station on 5000, 10000 and 15000 
kc. This station is readily receivable in hours 
of darkness when it slips in under WWV. 

Looking for a shot at the Mexican part of 
the qualifications might lead you to XERMX 
which identifies itself as R. Mexico. It went 
on the air in 1969 and is the Mexican govern- 
ment's first attempt in the international arena. 
XERMX is easily logged in the evenings 
with some English transmission on 9745 kc 
(sometimes switching to 9540) and 11720 
and 15125 kc (which is also replaced at 
times, here with 6055 kc). The Mexican sta- 
tion is very good about verification. 

As for some of the other stations on your 
route, R. Mali has been testing some me- 
dium- powered transmitters on the interna- 
tional bands. R. Cairo's transmissions may 
end up with a different ID like the Voice of 
the Arabs, but all reports go to R. Cairo's 
propagation department. 

Bon Voyage! -.$-- 
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Weird New Sonic Lure 
Caught Fish Like Crazy! 
New vibrating lure gives loud gurg- 
ling, splashing, bubbling sounds as 
you skitter it along the surface of 
the water! Sends out up to 200 vi- 
brations every minute underneath 
that water! Looks completely unlike 
anything that a fresh water fish has 
seen before. 

This weird sight and weird sound 
and weird sonic vibrations - in one 
of its very first Summer trials - 
lured fish into attacking so savagely 
that they actually knocked it out of 
the water. Hauled in trout, bass, 
muskie, walleye, and pike, even when 
other lures had caught little or no 
fish right next to it! Here's why - 
CAUGHT! 120 FISH 

IN ONE HOUR! 
At Cattail Lake, Illinois. A hot summer 
day! A beautiful stream -fed pond -90 by 
60 feet wide! Fishermen trying lures, 
flies, natural bait! But there is only an 
occasional strike. It looks like a wasted 
day! 

Then, three die -hard friends try their 
luck with me! We cast from the edge of 
the water. At the end of our lines is an 
entirely different lure - a weird little 
metal monster that casts like a bullet 
and flutters back through the water like 
a drowning hat! 

FISHERMEN SURPRISED 
Almost at once that quiet water explodes 
into action! The first strike causes a 
shout of excitement! And then a second 
strike! A third, fourth, sixth, seventh, 
eighth! Beautiful rainbows and browns 
still shimmering -from the water - being 
pulled in at the rate of more than one 
every minute! 

Now the water almost explodes with 
fish striking! Sometimes four and five 
trout savagely attack one lure at the 
same time! Fifty - seventy - ninety 
fish are caught and released! People 

ARTIST S CONCEPTION OF THE VIBRA-BAT LURE AND ITS SONIC EFFECT UNDER WATER! 

along the shore stop to watch! 
In one short hour, we have caught 

and released 120 fish! Why did this bat - 
shaped lure catch fish by the stringer - 
full - even after ordinary lures, and 
natural bait have caught little or nothing? 

Because this lure gives off unique 
gurgling, bubbling, splashing surface 
noises - plus up to 200 sonic vibra- 
tions every minute underneath that 
water - that fish find irresistible! 

Navy Fish Biologist report about the 
sounds fish make between themselves 
in the water. Fish follow the propellers 
of a boat as though they were hypno- 
tized by the sound. 

Those gurgling, bubbling, splashing 
surface sounds and underneath vibra- 
tions - actually seem to call fish to 
them. Research showed me that lures, 
like fish, create Sonic Vibrations in the 
water by their movements! So I de- 
signed a lure that flutters through the 
water up to 200 times a minute! Wing - 
shaped - bat -like - jerking and flutter- 
ing madly through that water - sending 
out irresistible sonic waves - gurgling, 
splashing, bubbling surface sounds that 
travel through water in every direction 
at the rate of 4,760 feet every second. 
the actual speed of sound under water! 

RIFLE- ACCURATE CASTING 
"hAUTOMA TIC FISHING ROD 

CAST TO A 
BULL'S EYE TARGET! 

Aim for a spot, then press the trigger for casting up to 80 feet away! 
Like a bullet, your line zooms to the area. Perfect to hook the really big one who always seems to get away. No more worries about back - swing on crowded pier, busy boat or under tree limbs. Now you can angle without cramping your style. Great for fishermen who love the sport but should not over -exert by casting. Relaxation at its best. Fiberglass and aluminum 42" long. Fits all spin- casting reels. 

Try it at oar risk! 

FANTASTIC CATCHES 
"VIBRA -BAT" lure caught a 10 pound 
71/2 ounce Northern on one of its first 
tests - only moments after it hit the 
water - hauled in six bass in sixty 
minutes in another test, all 21/2 pounds 
or larger - pulled in perch by the 
dozens in a third test at Belmont Har- 
bor, Illinois, even after live bait and 
lures had scarcely a strike, and con- 
tinued to land so many fish, so quickly. 
that fishermen watched in amazement! 

Tests show this revolutionary new 
lure hauls in trout, bass, muskie, wall- 
eye, pike, salmon and other fresh water 
fish even in hard fished water - pro- 
duces strikes even when other fishermen 
alongside it are going almost unrewarded! 
AMAZING 6- MONTHS TRIAL 
You simply cannot believe the fish - 
catching powers of this amazing lure 
until you try it yourself. For 6 full 
months entirely at our risk! We guar- 
antee that VIBRA -BAT LURES will 
catch more fish for you ... or simply 
return them anytime within six full 
months for every cent of your purchase 
price back! You have nothing to lose! 
Send in the Six Month Trial Coupon 
TODAY! 

HAMILTON HOUSE, Dept. 504L -3 
Cos Cob, Conn. 06807 
Please ship items checked below. 
I understand if not completely 
satisfied I may return fishing rods 
within 10 days and Vibra -Bat lures 
within 6 months for a full and 
complete refund. 
Enclosed is check or m.o. for 
$ 

Ship me: 
_.6924 Autocast rods @ $11.95 

(Add 954 post.) 
. 6762 Vibra -Bats @ $2.98 

(Add 254 post.) 

NAME 

ADDRESS 

CITY 

STATE ZIP J 
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ELECTRONICS ILLUSTRATED 

Your advertisement can reach this mail -buying audience for only 501 per word . . payable In advance 
(Check or M.O. please) . . . minimum 10 words. Closing dates are the 20th of 4th preceding month 
i.e. copy for the July issue must be in our office by March 20th. Mail to ELECTRONICS ILLUS- 

TRATED, 67 West 44th St., New York, N. Y. 10036. Word count: Zipcode number free. Figure one word: 

Name of state (New Jersey), name of city (New York); sets of characters as in key (14 -D), also 

abbreviations as 35MM, Bx10, D.C.. A.C. 

SAVE MONEY ORDER BY MAIL 
FOR SALE 

TREASURE HUNTERS! Prospectors! 
Relco's new Instruments detect buried 

gold, silver, coins. Kits, assembled mod- 
els. Transistorized. Weighs 3 pounds. 
$19.95 up. Free catalog. Relco -A19, Box 
10839, Houston, Texas 77018. 

MAGNETS. ALL types. Specials: 20 disc 
magnets, or 2 stick magnets, or 10 

small bar magrets, or 8 assorted mag. 
nets, $1.00. Maryland Magnet Company, 
Box 192 -F, Randallstown, Maryland 21133 

GOLD, SILVER, Relics! Located with 
powerful Detectron Metal Detectors. 

Free information. Terms. Detectron, Dept. 
El -3, Box 243, San Gabriel, California 
91778. 

INTEGRATED CIRCUIT Kits: Computer, 
Optoelectronics, Audio. Catalog free. 

Kaye Engineering, Box 3932 -C, Long 
Beach, California 90803. 

INVESTIGATORS, LATEST Electronic 
Aids. Free Literature. Clifton, I1500 -X 

NW 7th Ave., Miami, Florida 33168. 

POLICE -FIRE RADIO Dispatcher direc- 
tories! Exclusive "confidential" listings; 

callsigns, frequencies. All areas. Stamp 
brings catalog. Communications, Box 
56-EX, Commack, NY. 11725. 

LIGHT BULBS, 15,000 Different, Specify 
Requirements. Jetronics, P.O. Box 

67015, Century City, Calif. 90067. 

SWL's, CB'ers, Hams, Rotary QSL File 
-HR- : Holds 500 (Pockets for 160 

included). MB Sales, 1917 Lowell, Chi- 
cago, Illinois 60639. 

PRINTED CIRCUIT Boards Custom Made. 
Magazine Projects, etc. Free Price List 

and Catalogue. Martronics, Box 98771, 
Des Moines, Washington 98188. 

CONVERT ANY television to sensitive, 
big- screen oscilloscope. Only minor 

changes required. No electronic experi- 
ence necessary. Illustrated plans, $2.00. 
Relco A -19, Box 10563, Houston, Texas 
77018. 

FOLLOW THAT Car. Electronic Trailing 
Equipment. Free Literature. Ace, Box 

220, Miami, Florida 33168. 

. 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 arc! Surplus 
Catalog $1.00 (Deductible First $10.00 
Order). Surplus Service, Box 820 -T, Hol- 
land, Michigan 49423. 

GOVERNMENT SURPLUS. How and 
Where to Buy In Your Area. Send $1.00. 

Surplus Information, Headquarters Build- 
ing, Box 8225E1, Washington, D. C. 20024. 

PRINTING 

COO DISTINCTIVE DELUXE Address 
Labels! $1.00. Mention Electronics Il- 

lustrated Receive Free 8 -Ball Key Chain 
R & L, Box 112, Brooklyn, New York 11208. 

SIMULATED ENGRAVED business cards, 
one color $6.00. Two colors $7.00. Free 

sample book. Stewart Printing Service, 
P.O. Box 19284, Dallas, Texas 75219. 

BUSINESS OPPORTUNITIES 

HOW MUCH does being your own boss 
or making $25,000.00 per year interest 

you? The Warner breakthrough in the 
Engraving field could be your future. 
Write: Warner, Room EC- 12 -AC, 1512 

Jarvis, Chicago, III. 60626. 

VENDING MACHINES. No selling. Routes 
earn amizing profits. Big catalogue 

free. Parkway Corporation, 715E1 Ensor 
Street, Baltimore, Maryland 21202. 

MAKE BIG Money raising chinchillas, 
rabbits, guinea pigs for us. Catalog 

25y. Keeney Brothers Farms, Inc., New 
Freedom, Pa. 17349 or Summerfield, Fla. 
32691. 

$200.00 DAILY IN Your Mailbox) Your 
Opportunity To Make Money Like Mail - 

order Experts. Free Details. Associates, 
Box 136 -El, Holland, Michigan 49423. 

COMPLETE MAIL Order Business. De- 
tails 251. BarCo. E -16, Box 30256, 

Bethesda, Maryland 20014. 

EMPLOYMENT OPPORTUNITIES 

PRINTING - ADVERTISING Salesmen. 
Excellent moneymaking sideline selling 

Decalcomania Name Plates. Advertising 
Specialties. Sign - Letters, Automobile 
initials. Free Samples. Rakes-El, Box L, 

Boston, Mass. 02119. 

JOBS ON Ships! Good Pay! Europe, Asia, 
Worldwide! Who to see and Where - 

$1.00. Seaways, El, Box 121, Ellicott City, 
Maryland 21043. 

EDUCATION AND 
INSTRUCTION 

PASS FCC Amateur, Commercial Ex- 
aminations Easily With Simplified, Eco- 

nomical Books and Code Records. Free 
Catalog. Ameco Publishing, 314E Hill- 
side, Williston Park, New York 11596. 

LEARN BOOKKEEPING in four weeks. 
Sample Lesson $1.00 (Refundable). 

Radler, 2063 East Eighteen, Brooklyn, 
New York 11229. 

BUILD -IT- YOURSELF 
(OR DO- IT- YOURSELF) 

THIEVES BEWARE! Automatic anti -theft 
device disables car, sounds alarm, 

even if keys are in car. Easily, inex- 
pensively built. Plans $1. J. Cunningham, 
Box 2454, Orlando, Florida 32802. 

PSYCHEDELIC LIGHTING Manual! Make 
lIght -machines, strobes, organs, slides, 

etc. Send $2.00. Llghtrays, 713 Pine, Phila- 
delphia, Pa. 19106. 

HI -F1, STEREO 

SAVE OVER 331/3 on a pair of one of 
the world's best speaker systems. 

Shipped direct to you from factory Try 
them in your home for thirty days. Write 
KGLL Inc., Water St., Lewston, Maine 
04240. 

ELECTRONICALLY MADE Mood -music, 
the new sound 4 track stereo tape 

$2.50. 3257 Menomonee Pkwy., Milwaukee, 
Wis. 53222. 

TAPE RECORDERS 

LEARN WHILE Asleep with your re- 
corder, phonograph or amazing new 

"Electronic Educator" endless tape re- 
corder. Details free. Sleep- Learning 
Research Association, Box 24-El, Olym- 
pia, Washington. 

HIGHLY EFFECTIVE home study courses 
In Electronics Engineering Technology 

and Electronics Engineering Mathematics. 
Earn your Degree. Write for Free Descrip- 
tive Literature. Cook's Institute of 
Electronics Engineering (Dept. 14), P.O. 
Box 10634, Jackson, Miss. 39209. (Estab- 
lished 1945). 
LEARN CARTOONING at home. Free 

booklet: "Key to a Cartoon Career." 
Write: Cartooning, Box 3176X, Colorado 
Springs, Colorado 00907. 

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. 

AUTO TAPE Players and Radios played 
in home with power converter $14.95. 

Construction plans $1.00. M. Johnson, Box 

212, McAdenville, N. C. 28101. 

OLD RADIO Programs On Tape. Gang- 
busters, Jack Armstrong, etc. Sample; 

2 hr. $6.00, 4 hr. $9.00. Hundreds more 
in Hobby Magazine ($1.25 or free with 
sample) Nostalgic Hobbies, 9875 SW 212 

St., Miami, Fla. 33157. 

RENT 4 -TRACT open reel tapes -all ma- 
jor labels -3,000 different -free bro- 

chur. Stereo- Parti, 55 St. James Drive, 
Santa Rosa, CA. 95401. 

. . . RADIO & TV 

COLOR CONVERTER for Black and 
White Television. New Patented Sys- 

tem. An Ideal Do- It- Yourself Electronic 
Kit, for Hobbyists and Experimenters. 
Write for Free Brochure. Bele Electronics 
Corp., III Northeast Second Ave., 
Miami, Fla. 33132. 
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REPAIR TV Tuners- Color -Transistor- 
VHF -UHF, High Earnings. Simple, 

Complete Course. Years in preparation. 
Nine Sections. Jigs, Fixtures, Probes, 
Adapters. "Setting -Up- Shop." How Alter 
and Use Test Chassis. Unique Power Sup- 
plies. Fast -Fix equipment you can build. 
Professional Tricks. Schematics, pictures, 
drawings, sketches. Plans for construction 
items. Troubleshooting. Alignment. All 
Tests and AdI'ustmenti.Common mistakes. 
How and Where to buy parts. Specific 
Repairs for Common Problems. Plus 
Much More. Details of Course, Introduc- 
tion, Plus Two Sample Lessons, $1., re- 
fundable. Frank Bocek, 3236 Enterprise 
Branch, Redding, Calif. 96001. 

FREE ELECTRONICS Catalog. Tremen- 
dous bargains. Edu -Kits, Department 

C- 613 -AE, Hewlett, New York 11557. 

TV TUNERS rebuilt and aligned per manu- 
facturers specification. Only $9.50. Any 

make UHF or VHF. We ship COD. Ninety 
day written guarantee. Ship complete 
with tubes or write for free mailing kit 
and dealer brochure. JW Electronics, 
Box SIK, Bloomington, Indiana. 
THOUSANDS AND thousands of types of 

electronic parts, tubes, transistors, In- 
struments, etc. Send for Free Catalog. 
Arcturus Electronics Corp., MEL, 502- 
22nd St., Union City, N. J. 07087. 

"DISTANCE CRYSTAL Set Construction" 
Handbook-54. IO Crystal plans -24; 

20 different -54. Catalog. Laboratories, 
2612 -K Butano, Sacramento, Calif. 95821. 
FREE GIANT Bargain Catalog on Fiber 

Optics, Transistors, Diodes, Photo Cells, 
Rectifiers, SCR's, Zeners, Parts. Poly 
Pairs, P.O. Box 942, Lynnfield, Mass. 01940. 
RADIO & T.V. Tubes -36c. Free List. 

Cornell 4213 -1S University, San Diego, 
Calif. 92105. 

ELECTRONICS SUPPLIES 
II. EQUIPMENT 

SMALLEST AIRCRAFT Radio Yet Listen 
to pilot or control tower 108- -136 

MC. Reception up to 75 miles to air- 
craft. Excellent voice clarity. Slightly 
larger than pen, with earphone, bat- 
teries, $13.49. D. Electronics, 4725 45th 
NE, Seattle, Wash. 98105. 

INVENTIONS & INVENTORS 

PATENT SEARCHES Including maximum 
speed, full airmail report and closest 

patent copies $6.00. Quality searches 
expertly administered with complete se- 
crecy guaranteed. Free Invention Protec- 
tion forms and "Patent Information." 
Write Washington Patent Search Bureau, 
Dept. 20, 711 14th St. N.W., Washington 
5. D. C. 

INVENTORS! SELL your invention for 
cash or royalties! Our client manufac- 

turers eagerly seek new Items. 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. 

STAMPS & COINS 

FREE 154 FLAG Stamps With Approvals. 
W -B Stamp Co., Wilkes- Barre, Penna. 

18703, Dept. El. 

e DETECTIVES 

PREVENT THEFT Electronically with the 
Electronic Auto Sentry. Undefeatable! 

Only $21.95. Details: Logic Technology, 
Box 394, Milpitas, CA. 95035. 

e e MUSIC 

SONGPOEMS URGENTLY Needed, Pos- 
sible Recording /Publishing, 50 -50 

Agreement, Betty's Music Makers, 945H 
Central, St. Petersburg, Florida 33705. 
POEMS SET To Music. Songs recorded. 

Send poems, songs. Crown Music, 49 -EB 
West 32, New York 10001. 

ROCKETS 

ROCKETS: IDEAL for miniature transmit- 
ter tests. New illustrated catalog 25e. 

Single and multistage kits, cones, en- 
gines, launchers, trackers, rocket aerial 
cameras, technical information, etc. Fast 
service. Estes Industries, Penrose Dept. 
13 -C, Colorado 81240. 

PERSONAL 

AMAZING! 500 DeLUXE Gold Striped 
Name, Address Labels. $1.00 postpaid. 

Gift House, 5702 South Old Mill, EI -311, 
No. 55, Littleton, Colorado 80120. 

PORTRAITS DONE in charcoal from 
photographs. 18 x 24. $10. Anatole, Box 

1089, Reseda, California 91335. 

MISCELLANEOUS 

BOTTLE COLLECTOR'S Handbook/Pric- 
ing Guide. Easy identification over 

2,500 new, old bottles. 18 categories in- 
cluding Avon and Jim Beam. Tells where 
to buy, sell for best bargains, greatest 
profits. Illustrated. Only $3.95 postpaid. 
Guaranteed. Cleveland Book Supply, 320 
MN Main, San Angelo, Texas 76901. 

WINE RECIPES using fresh or dried 
fruits. $1. Kim, Box 4003, Odessa, 

Texas 79760. 

ELECTRONICS 
Classified Advertising Order Form 

ngidates, et 
etc., 

terms, 
ILLUSTRATED For dates, etc., see heading 

at top of Classified Section. 

INSTRUCTIONS: WORD COUNT: Zip code free. Figure one word for name of state (New Jersey); name of 
I city (Little Falls); sets of characters as in key (M -14); abbreviation of Northwest (NW); but note separate initials as in a name (M. D. Brown), 3 words counted as a word each. 

DEADLINE FOR ADS: Copy must be in by the 20th day of the fourth preceding month for the issue in which the ad is to appear. 
BLANKLINE: May be placed both above and below the ad, if desired. Each blank line is charged as 5 words. 

50ca word 
Minimum Ad 

I 10 Words 

TO: ELECTRONICS ILLUSTRATED 67 W. 44th St., New York, N.Y. 10036 Att.: Classified Advertising Dept. 
Gentlemen: Here's our copy for the Classified Section of ELECTRONICS ILLUSTRATED. Remittance of 

$ is enclosed to cover insertion(s) in the issue(s). 

1 2 

6 7 

11 12 

16 17 

21 22 

26 27 

31 32 

3 4 5 

8 9 10 

13 14 15 

18 19 20 

23 24 25 

28 29 30 

33 34 35 
YOUR NAME PHONE 
FIRM 

ADDRESS 

CITY STATE YIP 
DATE YOUR SIGNATURE 

(PLEASE PRINT OR TYPE COPY FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 

(PLEASE PRINT) 

3 

March, 1971 105 
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BUILD 20 RADIO 
and Electronics Circuits 

PROGRESSIVE "L d« -K I "® 

HOME RADIO COURSE 
Now Includes * 12 RECEIVERS 
* 3 TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

* No Knowledge of Radio Necessary 

* No Additional Parts or idols Needed 

* EXCELLENT BACKGROUND FOR TU 

SCHOOL INQUIRIES INVITED 

ak Sold in 79 Countries 

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

The "Edu -Kit" offers you outstanding PRACTICAL HOME RADIO COURSE at a 

rock - bottom price. Our Kit is designed to train Radio Es Electronics Technicians. making 
use of the most modern methods of home training. You will learn radio theory, construc- 
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 

You will learn how to build radios, using regular schematics; how to wire and solder 
in er a professional manner; how to sere 

, 

ce radios. You will work with the standard type of 
punched metal chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble- shooting, using the Progressive Signal T Progressive Signal Injector, Progres- 

Dyna Radio Es Electronics Tester, Square Wave G od the accompanying 
instructional eceiveeeial. Technician and General Classes of F.C.C. Radio 

s You receive training 
will 

for 
build 

Novice, 
Transmitter, Square Wave Generator, Code Amateur licenses. You it build Rnjector, s learn how to operate them. You Asti llrece1 Signal Tracer and Signal Injector circuits, and 

will 
Absolutely 

receive previous[ background for television. Nis i and Electronics. 

many 
previous knowledge of radio or science is required. The u-Kit" it" if the 

pro- 
vide 

of anY asic u teaching in letl engineering 
Radio, worth 

The ' ,mes he will 
yiu you with basic education in 

worth 
and Radio, worth mafy times the low Price 

you pay. The Signal Tracer alone is worth more than the price of the Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio or science. Whether you are inter. 
ested in Radio & Electronics because you 

bwant an interesting hobby, a well paying 
usiness or a job with a future, you will find 

the 'Edu -Kit" a worth-while investment. 
Many thousands of individuals of all 

ages and backgrounds have successfully 
used the "Edu -Kit" in more than 79 c 

tries f the world. The ''Eau -Kit" has been 
efully designed, step by step, so that 

you cannot not make a mistake. The Edu -Kit' 
allows to teach yourself at your own 

instructor No nstructor i necessary. 

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

and is 
' 

sally accepted as the standard in the field of electronics training. The "Eau- 
Kit" uses the modern educational principle of "Lean by Doing." Therefore you construct, 
learn schematics, study theory, practice trouble -shooting -all in a closely integrated pro- 
gram designed to provide an easily-learned, thorough and interesting background in radio. 

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

Included in the "Edu -Kit" course are Receiver Transmitter, Code Oscillator, Signal 
Tracer. Square Wave Generator and Signal Injector Circuits. These are not unprofessional 
b eadboard" experiments, but genuine radio ci uits, constructed by means of professional 
wiring and soldering on metal chassis, plus the 

cons 
new method of radio construction known 

as "Printed Circuit . These circuits operate on your regular AC or DC house current. 

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

electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, 
vaiable, electrolytic, mica, ceramic am and paper dielectric condensers, resistors. tie strips, 
hardware, tubing, punched metal chassis, Instruction Manuals, hook -up wire, solder, 
selenium rectifiers, coils, volume ntrols and switches, etc. 

In addition you receive rinted c Circuit materials, including Printed Circuit chassis. 
special tube sockets hardware and instructions. You also receive a useful set of tools, a 

professional electric soldering iron, and a self- powered Dynamic 
reRadio Code 

Electronics 
Tester. The "Eau -Kit" also includes Code Instructions and the Pr 

lessons for 
n addition to F.C.C. Radio Amateur License training. You will also receive 

g with the progressive Signal Tracer and the Progressive Signal Injector, a High 
Fidelity Guide and a Quit Rook. You receive Membership in Radio-TV Club. Free Consulta- 
tion Service, Certificate of Merit and Discount Privileges. You receive all parts, tools, 
instructions, etc. Everything is yours to beep. 

rogressive"Edu -Kits" Inc., 11119 Broadway, Dept. 617AE. Hewlett, H. Y. 11557 

UNCONDITIONAL MONEY -BACK GUARANTEE r----- 
lease rush my Progressive Radio "Edu -Kit" to me, as indicated below: 

Check one hex to indicate choice of model 

I Deluxe Model $31.93. 
i I New Expanded Model $34.95 ¡Same as Deluxe Model plus Television 

Servicing Course). 
Check one box to indicate manner of payment 
r ! t enclose full payment. Ship "Edu -Kit" post paid. 
[) 1 enclose $5 deposit. Ship Edu -Nit' C.O.D. for balance plus postage. 
(1) Send me FREE additional information describing "Edu -Kit," 

Name 

City & State Zip 

PROGRESSIVE "EDU- KITS" INC. 

106 

1189 Broadway, Dept. 611AE Hewlett, N. Y. 11557 
J 

Reg. U.S. 
Paf. Off. 

Traieing Electronics Technicians Since 1546 

FREE EXTRAS 
SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 

FLIERS- CUTTERS 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 
TELEVISION ROOK RADIO 
TROULE- SHOOTING ROOK 
MEMEERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE e F.C.C. 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn trouble -shooting and 

servicing 
will prctcear 

progressive 
on an the sets that 

andconstruct. You will learn 
symptoms of trouble in home, portable 

radios. You will learn how to 
the professional Signal Tracer, the use 

Signal Injector and the dynamic 
Radio i Electronics Tester. While you 
are learning in this practical way you 
will be able to do many a repair lob for 
your fiends nd neighbors, and charge 
fees which will far exceed the price of 
the EduKit. Our Consultation Service 
will help you with any technical problems 
you may have. 

FROM OUR MAIL BAG 
1. stataitis, of 25 Poplar l., Water. 

bury, Conn., writes: "I have repaired 
I sets for my friends, and made 

money. The 'Edu Kit" paid for itself. I 
butready to spend 5240 for a Course, 
I found your ad and sent for your 

Seo o. P. O. Sts al, Magna, 
Utah: "The -Kits are wonderful. Here 
I a 

m 
sending you the questions and also 

the an 
e 

w rs for them. 1 have been in 
Radio for the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed every minute I worked with the 
different Mils; the Signal Tracer works 
fine. Also like to let you know that I 

Reel proud of becoming a member of your 
Radio-TV Club. 

Robert L. Shull, 1434 Monroe Ave- 
Huntington. W. Va.: "Thought I would 
drop you a few lines to say that 1 - vey a 

bargain 
and was really amazed 

that such bargain n be had at such 
a low price. 1 have already started r - eg radine and phonographs. 

e friends w really su prised to see m 
get into the swing of it so quickly. The 
Trouble -shooting Tester that c 

o 
then with 

the 11, is really well, and finds the 
trouble, if there is any to be found." 

I PRINTED CIRCUITRY I 

At no increase in price, the "Edu - Kit" 
now includes Printed Circuitry You build 
a Printed Circuit Signal Injector, a unique 
servicing instrument that can detect many 
Radio and TV troubles. This revolutionary 
new technique of radio construction is now 
becoming popular in commercial radio and 
TV sets. 

A Printed Circuit is a special insulated 
chassis on which has been deposited a con- 
ducting material which takes the place of 
wiring. The various parts are merely plugged 
in and soldered to terminals. 

Printed Circuitry is the bassis of modern 
Automation Electronics. A knowledge of this 
subject is a necessity today for anyone in- 
terested in Electronics. 

CIRCLE NUMBER 10 ON PAGE 15 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


Pick any one of the four 
big fields in electronics: 
COLOR -TV, INDUSTRIAL 
or COMPUTER ELEC- 
TRONICS, ar. COMMUNI- 
CATIONS. Each is packed 
with opport.lnity for the 
men who want to move 
up. If you're among them, 
mail the card below. 
Because NTS training is 
fast, easy and thorough. 

COLOR TV 

295 SQ. IN. 

PICTURE 

ALL NEW KITS...ALL NEW COURSES, WITH 
TRAINING MORE BIG KITS THAN EVER OFFERED 
A 295 sq in. picture COLOR TV, a desk -top computer trainer, oscilloscope solid -state radios. Integrated circuits, too! All part of NTS Project- Method: The sure -fire system that builds every- thing you neec' to know arourd practical kit projects. And NTS gives you professional -test-center" equipment, including signal generator FET -VOM, and tube checker for your trouble- shooting and servicing work. NTS shows you how to use them early in your training. You earn money repairing TV sets and electronic equipment even before you've completed the course. Brand new Color 3atalog describes in detail all the exciting equipment that comes with each course. 

CLASSROOM TRAINING 
AT LOS ANGELES: 
You can trair at our resident 
school in Los Angeles. NTS 
occupies a city bi Dck with over 
a million dol'ars in facilities 
devoted to technical training. 
Check special bor in coupon. 

HIGH SCHOOL AT HOME: 
NTS offers accredited high 
school programs. Take only 
the subjects yoga need. Study 
at your own pace Everything 
included at oie low tuition. 
Check special bier in coupon 
for free catalog. 

Accredited Member: 
National Home 
Study Council 
Accredited Member: 
National Association 
of Trade and 
Technicaf Schools. 

"Wrt 

NATIONAL SCHOOLS 
World Wide TrainingSince 1905 

4000 S. Figueroa Street 
Los Angeles, California 90037 

1 

Ir 

NTS PROJECT -METHOD 
FOR TRAINING ANYWHERE! 

NTS GUiUE 

(ELECTRONICS 

Get the full story! 
See all the exciting 
new kits you get 
from NTS! Cut out 
anc mail reply card 
for new, color cata- 
log and sample les- 
son! 
No obligation. No 
salesman will call. 

APPROVED FOR VETERANS 
ACT NOW! DON'T DELAY! 1 O 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 
TV SERVICING 
COLOR TV SERVICING 
MASTER COURSE IN TV & 
RADIO SERVICING 
PRACTICAL TV & RADIO 
SERVICING 
MASTER COURSE IN 
ELECTRONIC 
COMMUNICATIONS 
FCC LICENSE COURSE 

MASTER COURSE IN 
ELECTRONICS TECHNOLOGY 
INDUSTRIAL AND 
AUTOMATION ELECTRONICS 
COMPUTER ELECTRONICS 
BASIC ELECTRONICS 

High School at Home 
Major Appliances Servicing 
Course 

Dept. 213 -021 
Name 

Age 
Address 

City State 
Please fill in Zip Code for fast service 

Check if interested in Veteran Check here if interested ONLY Training under new G.I. Bill in Classroom training in Los 
Angeles 
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Now you may 

earn double -time 

pay without 

St4t4Ss$SSO 
National Technical Schools makes it easier to dou- 

ble your income. All you need is your own ambition. 

The NTS Project Method simplifies your 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 comm inications and aerospace. It's 

easier than you thirk. 

T 

VZ. A eir,ZAtir AO 
FIRST CLASS 
Permit No. 3087 

Los Angeles, 
Calif. 

BUSINESS REPLY MAIL 
0,11000 

No Postage Stamp Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY 
VIA AIR MAIL 

011° CH SCHOOLS NATIONAL 

4000 South Figueroa Street 

Los Angeles, California 90037 

motim 

deAr v Ard Ar#v 

(see other side for 
more information) 

World Wide Training Since 1905 

4000 Sa. Figueroa St, Los Angeles, Calif. 900 

C 1%11 

APPROVED FOR 'VETERANS 

NTS ...An Accredited School devoted 

both Resident and Home Study Traini 

NTS... Occupies a city block with o' 

a million dollars in facilities. 
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