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our money from NRI 
ND OLDEST SCHOOL OF ITS KIND 

ALL THIS 
IS YOURS IN 

NRI SERVICING 
COURSE 

Other courses as 
complete 

_ T 

Discover how fast and fascinating 
training at home with NRI can be 
There is no end of opportunity for the trained man in 
Electronics. You can earn extra money in spare time, have 
your own full -time business, or qualify quickly for career 
positions in business, industry, government. Discover the 
ease and excitement of training at home with the leader - 
NRI. Discover how NRI job -simulated training gives you 
priceless confidence. Experience is still the best teacher, 
and that's what you get when you train for Electronics 
with NRI. Mail the postage -free card today for the new 
NRI Color Catalog. No obligation. No salesman will call. 
NATIONAL RADIO INSTITUTE, Electronics Division, 
Washington, D.C. 20016. 

NRI has trained more men for 
electronics than any other school 

RONALD L. WOOD, Fargo, N.D., holds a First 
Class FCC License and is employed as a studio 
and master control engineer /technician with sta- 
tion KXJB -TV. He wrote to NRI to say, "Many 
thanks to NRI for the Electronics training I have 
received." 

RANDY ACERMAN, Camden, N.J., has his own 
TV service business. He is the official TV repair 
center for the Radio Shack store and Goodyear 
Tire Co. in his area. He says, "I have seen other 
schools' texts and most can't hold a candle to NRI 
lessons." 

BERNARD SMOLKOVICH, Ft. Knox, Ken- 
tucky, is a Staff Sgt. with the U.S.A. Armor & 
Engineering Board. "Thanks largely to the NRI 
diploma I hold. I am a very successful and upcom- 
ing Communications Technician. My thanks to 
your fine staff for their unfailing assistance during 
my course." 

Programmed 
lab equipment 
gives you 
priceless 
confidence 
You learn with your hands 

as well as your head 

The NRI pioneering "discovery" 
method of home study is the re- 
sult of more than half a century of 
simplifying, organizing, drama- 
tising subject matter. You learn 
by doing in each of NRI's major 
courses, demonstrating theory 
you read in "bite- size" texts pro- 
grammed with lab equipment 
you build and use. Electronics 
comes alive in a unique, easy -to- 
understand, fascinating way. You 
learn with your hands as well as 
your head. The "why" of cir- 
cuitry and equipment operations 

comes clear through demonstra- 
tion. You gain experience with 
solid -state devices as well as con- 
ventional tube circuits. You 
progress rapidly to the ultimate 
goal of NRI training - to make 
you employable in Electronics by 
giving you experience equivalent 
to months, even years, of on -the- 
job training. 

APPROVED UNDER NEW GI BILL 
If you served since Jan. 31, 1955, or are 
in service, check GI line in postage -free 
card. 

Begin an absorbing 
adventure now - learn 
Electronics 
the NRI way 

MAIL CARD TODAY! 
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Pick your field of ELECTRONICS 

Now NRI offers you 12 ways 

to train at home in spare time 
Any training -if it is to be worth your time and 
money -must give you the knowledge and the 
skills you seek, the knowledge and the skills 
employers want. That's why NRI puts emphasis 
on providing a choice of carefully developed train- 
ing plans in Electronics. NRI now offers you 12 
ways to train at hcme . . . 12 ways to meet the 
challenge of today's job market by training with 
NRI for a career in Electronics, for part -time 

TELEVISION -RADIO SERVICING 
Learn to fix all TV sets. Course in- 
cludes your choice of black- and -white 
or Color TV training equipment. Also 
learn to fix radios, stereo, hi -fi, etc. 
A profitable field full or part-time. 

ADVANCED COLOR TV 
For men who know black & white TV 
circuitry. 18 lessons, 50 experiments 
cover all circuits including set -up. 
alignment. Only Color course with 
equipment specifically designed for 
training. End product is your own set. 

INDUSTRIAL -MILITARY ELECTRONICS 
From basic principles to computers. 
Comprehensive training teaches fun- 
damentals, then takes you into such 
modern -day miracles as servos, tele- 
metry, multi -plexing, phase circuitry, 
others. 

COMPLETE COMMUNICATIONS* 
Teaches and provides actual practice 
in operation, service, maintenance 
of AM, FM, and TV broadcasting sta- 
tions. Also covers marine, aviation, 
mobile radio, facsimile, microwave, 
radar. 

FCC LICENSE* 
Prepares you for First Class FCC 
Radiotelephone License exams. You 
begin with fundamentals, advance to 
required subjects covering equip- 
ment, procedures. 

MATH FOR ELECTRONICS 
A brief course for engineers and 
technicians who need a quick review 
of essential math used in industry, 
communications, government. Basic 
arithmetic review, short-cut formulas, 
modern digital number systems, 
much more. 

earnings, or simply for developing a new, fascinat- 
ing hobby. The proof of the quality of NRI train- 
ing plans is in its record of tens of thousands of 
successful graduates and the reputation NRI holds 
throughout the Electronics industry. Move ahead 
now in this exciting, growing field. Select the train- 
ing plans of most interest to you and mail the 
postage -free card. NATIONAL RADIO INSTITUTE, Elec- 
tronics Division, Washington, D. C. 20016. 

BASIC ELECTRONICS 
A concise course in Electronic termi- 
nology and components. A wealth of 
useful information to help you better 
understand the field. For anyone who 
wants a basic understanding of 
Radio -TV Electronics. 

ELECTRONICS FOR AUTOMATION 
Not for beginners, but for men with 
some knowledge of Electronics who 
want an understanding of process 
control, ultrasonics, telemetering and 
remote control, electromechanical 
measurements, other subjects. 

AVIATION COMMUNICATIONS* 
Prepares you to install, maintain, 
service direction finders, ranges, 
markers, Loran, Shoran, Radar, land- 
ing systems. Earn your FCC License 
with Radar Endorsement. 

MARINE COMMUNICATIONS* 
Covers transmitters, direction finders, 
depth indicators. Radar, Sonar, other 
equipment on commercial ships, 
pleasure boats. Prepares for FCC 
License with Radar Endorsement. 

MOBILE COMMUNICATIONS* 
Learn to install and maintain mobile 
transmitters and receivers used by 
police and fire departments, public 
utilities, construction firms, taxis, 
etc. Prepares for FCC License. 

ELECTRICAL APPLIANCE REPAIR 
Prepares you quickly to repair all 
types of appliances, including air 
conditioning, refrigeration, small 
gasoline engines. An easy, practical 
course leading to profitable part -time 
or full -time business of your own. 

* NOTE: You must pass your FCC License exam (any Communications course) 
or NRI refunds in full the tuition you have paid. 

Over 50 Years of Leadership in Electronics Training 

September, 1969 1 
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ELECTRONICS 
A Fawcett Publication 

September 1969 Vol. 12 No. 5 

ILLUSTRATED 
AMATEUR RADIO 

Tandem Vee -Quad Antenna for Hams Ronald Lumachi, WB2CQM 56 
The Ham Shack Wayne Green, W2NSD /1 82 

CITIZENS BAND 
CB Corner. CB as a Public Service Len Buckwalter, KQA5012 68 
Pin -Money Power Sensor for CB John S. Richards 97 
CB Transceiver Plus VHF 110 

AUDIO & HI -FI 
For Better Stereo, a Magnetic Cartridge Preamp Joseph Ritchie 87 
Hi -Fi Today: The Future of Hi-Fi John Milder 99 

SHORT -WAVE LISTENING 
Radio Libertad -A Real Mystery Station! 50 
The Grim Facts on Short-Wave Broadcasting Stanley Leinwoll 92 
Notes From El's DX Club 96 
The Listener: The Voice of the Purple Pumpkin C. M. Stanbury II 102 

ELECTRONIC SERVICING 
The ABCs of Color Television Servicing: Part II Forest H. Belt 69 
Service Tips 108 

PINCHPENNY PROJECTS 
$1.97 Greeting -Card Radio Charles Green, W6FFQ 29 
$3.13 Wavemeter for Hams and CBers Clare Green, W6FFS 32 
$2.79 Mini Resistor Rack Leslie Powell 38 

THEORY & PRACTICE 
They're Taking the Guesswork out of Scatter Communications 

Stanley Leinwoll 61 
YOUR CAREER 

The Real True Facts About Military Electronics Training 
ELECTRONICS FOR THE HOME 

The Canned Hound Dog 
Tight- Budget Intercom 

ELECTRONIC MUSICAL INSTRUMENT 
Guitar Tripler 

ENTERTAINMENT ELECTRONICS 
Do Dollars Buy Quality in AM /FM Radios? E. L. Gregory 75 

SPECIAL REPORT 
The Incredible Ovshinsky Affair James Lydon 83 

KIT REPORTS 
Tube /Transistor Tester 46 
Economy Treasure Locator 60 
Solid -State VOM 77 

YOUR LIBRARY 
Broadsides 14 
Good Reading Tim Cartwright 91 

NEW PRODUCTS 
Electronic Marketplace 22 
Electronics in the News 100 

HOBBY & BUSINESS OPPORTUNITIES 
Swap Shop 114 Classified Ads 120 

REGULAR DEPARTMENTS 
Feedback 6 Product Information Service... 15 
Over & Out Rodrigues 116 Subscription Blank 118 
Uncle Tom's Corner Tom Kneitel, K2AES /KQD4552 10 

Forest H. Belt 39 

Leslie Powell 43 
Victor Kell 64 

Steve Daniels 47 

Member Institute of High Fidelity, Inc. COVER: Ektachromes by 
Bruce Pendleton 

2 Electronics Illustrated 
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AMERICA'S GREATEST VALUES IN SCIENCE LABS AND COURSES! 

Now! Space Age Science for Everyone 
AMAZING KIT -A -MONTH CLUB 

You get ALL the following in nine monthly kits! 
ELECTRICAL LAB 
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You get ALL the equipment for 411 the above in nine monthly kits 

SEND 
ONLY $11 

00 
TO ENROLL 

Take as few as you wish -or get all nine... it's up to you! 

PAY $495 FOR EACH KIT 
ONLY THAT YOU RECEIVE 

SOME QUESTIONS ANSWERED 

Q. How IS It possible' It seems incredible to be able to get all the 
equipment shown above in just nine kits -at only $4.95 per kit! 

A. The direct to-you "no middleman' club plan Is lust part of the 
answer. The other key is ABSCIUb's especially designed multi use 
equipment. For example: the Mkroprolector quickly and easily coo- 
veils Into the Spectroscope. Photo Enlarger and Cloud Chamber 
Illuminator. Slmilarty, the Transit doubles as a Telescope Mount. 
Such multipurpose design ... plus dub plan economy ... makes 
possible this all'sc,ence program at a price everyone can afford. 

Q. May members choose the order in Which they receive their kits' 

A. Yes. With the first kit members receive a list of the equipment and 
protects contained In each of the remaining eight kits With this 
information they are able to choose the kit sequence that best suds 
their particular interest. 

Q. Can members get their kits IN at once ir.tesd of one- a-month' 

A. Yes. At any time members can have the balance of their kits sent 
on on. shipment. We recommend that you start on the kit -a month 
plan because the monthly spacing will give you time to get the full 
measure of knowledge and en oyment that each kit has to offer. 

MAKE SCIENCE YOUR HOBBY! 

NO EXPERIENCE NECESSARY - IT'S FUN! IT'S EASY! 

CIRCLE NUMBER 20 

September, 1969 

* 
NO OBLIGATION -NO RISK! 

$1.00 Is the full cost of membership. 
You Salue only as many kits as you wish. 
Two weeks approval on each kit you Nke. 
Tou lowly return any kit fer full refund. 

Sond citation today -Dot your first kit on its wayf 
noam mTRIAL MEMBERSHIP COUPONmo im 

1 wish to try the KitrMonth Program: 

D I 1 enclose $1.00 to enroll and $4.95 for the first kit postpaid. 
t, 

I I enclose $1.00 to enroll. Send first kit COO. III pay COD fee. 

I understand if 1 am not satisfied with the first kit I may return I 
it for a complete refund including the $1.00 membership fee I 

NAME 

ADDRESS 

CITY AND STATE PLEASE PRI ZIP CODE 

AMERICAN BASIC SCIENCE CLUB. INC. 
tos w...Ann. San An5On.O. TeA. 1.205 

ON PAGE IS 

3 
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NEW 
HOLLOW 
SHAFT 

with Locknut/Screw adjusting feature 

Speeds, simplifies setting of combination lock- nut /slotted 
screw adjustments on rheostats and similar controls used 
in a wide variety of electrical and electronre equipment. 

Handle is drilled so you can run an 8" screwdriver blade 
right through its center and down through the hollow nut - 
driver shaft. 

Ideal for all -round production, 
maintenance, and service work, 
this new HSC -1 Set contains 
eight interchangeable 
hollow nutdriver shafts 
in the most popular hex 

opening sizes from 
1'6" thru is ". 

Really compact! Set is small 
enough, light enough to carry 

in your hip pocket. Sturdy, see - 

thru, plastic carrying case 

doubles as a bench stand. 

(a, 

XCELITE. INC. 16 BANK ST., ORCHARD PARK, N. Y. 14127 

Send Bulletin N867 with information on HSC -1 Hollow Shaft 
Nutdriver Sets 

name 

address 

city 

L_ 

4 

state & zone 
in Canada mnisct CharlejL V}...PÓìntn yLtI. J 
CIRCLE NUMBER 13 ON PAGE 15 
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ile It ss I akes 
Uncompromising engineering -for value does it! 

You save up to 50% with Eico Kits and Wired Equipment. 

NEW - 4 r ri 

t 

NEW 

r 
1111') r i 

Eicocraft 

_ 
THE VERDICT IS IN. High fidelity authorities agree. 

Cortina's engineering excellence, 100% capability, anc 
compact dramatic esthetics all add up to Tota 
Stereo Performance at lowest cost 

A Silicon Solid -State 70 -Watt Stereo Amplifier for $99.95 kit, 
$139.95 wired, including cabinet. Cortina 3070 

A Solid -State FM Stereo Tuner for $99.95 kit, $139.95 wired, 
including cabinet. Cortina 3200. 

A 70 -Watt Solid -State FM Stereo Receiver for $169.95 kit, $259.95 wired, 
including cabinet. Cortina 3570. 

NEW Silicon Solid State 150 -Watt Stereo Amplifier designed for audio 

perfectionists. Less than 0.1% harmonic distortion, IM distortion. 
Less than 0.6% at full output. Controls and inputs for every music 
source. $149.95 kit, $225.00 wired including cabinet. Cortina 3150. 

NEW 70 -Watt Solid State AM /FM Stereo Receiver for $189.95 kit, 
$279.95 wired including cabinet. Cortina 3770. 

Cortina Sfere: 

The newest excitement in kits. 
100% solid -state and professional. 

Fun to build and use. Expandable, interconnectable. Great as "jiffy" projects 
and as introductions to electronics. No technical experience needed. Finest parts, 
pre -drilled etched printed circuit boards, step -by -step instructions. 

EC -100 Electronic Siren $4.95, EC -101 Electronic Burglar Alarm $6.95, 
EC -102 Electronic Fire Alarm $6.95, EC -200 Electronic Intercom $5.95 
EC -300 Audio Power Amplifier $5.95, EC -400 Electronic Metronome $3.95, 
EC -500 Tremolo $9.95, EC -600 Electronic Light Flasher $3.95, 
EC -700 Electronic "Mystifier" $4.95, EC -800 Photo Cell Nite Lite $4.95, 
EC -900 Power Supply $8.95. EC -1000 Code Oscillator $2.50, 
EC -1100 FM Wireless Mike $9.95. EC -1200 AM Wireless Mike $9.95, 
EC -1300 Electronic VOX $8.95, EC -1400 Solid State FM Radio $9.95, 
EC -1500 Solid State AM Radio $8.95, EC -1600 Electronic Bongos $7.95 

Sound n' Color 
Add a new dimension to you - 

music syster Introducing 
the first inexpensive solid -state 
electronic system which 
provides true synchronization 
of color with sound. Watch 
the music you love spring 
to life as a vibrant, ever 
shifting interplay of colors. 

Simply connect to speaker leads of your 
Hi -Fi system (or radio). Kit can be assembled 

in several hours - no technical knowledge or 
experience necessary. Kit $49.95, Wired $79.95. 

6 EXCITING NEW PROJECTS 
EC -1700 Ham/CB Vox $8.95, 
EC -1800 Electronic "TOX" $8.95, 
EC -1900 "Treasure Finder' $9.95, 
EC -2000 Electronic Organ $9.95, 
EC -2100 Electronic "Eye" $9.95, 
EC -2200 Electronic Touch Switch $8.95 

Automotive 
EICO 888- Car /Boat 
Engine Analyzer 
For all 6V/ 12V 
systems; 4, 6, 8 -cyl. 
engines. 
Now you can keep 
your car or boat 
engine in tip -top shape 
with this solid -state, portable, self -powered universal 
engine analyzer. Completely tests your total 
ignition /electrical system. 

Complete with a Tune -up & Trouble -shooting Manual. 
Model 888; $49.95 kit, $69.95 wired. 

Test EquipmentLEicoL; 
100 best buys to choose from. 
"The Professionals" 
-laboratory precision at lowest cost. 

Model 460 Wideband Direct -Coupled 
5" Oscilloscope. DC -4.5mc 
for color and B &W TV service 
and lab use. Push -pull DC vertical 
amp., bal. or unbal. input. Automatic 
sync limiter and amp 
$99.95 kit, $149.95 wired 

Model 232 Peak -to -Peak VTVM. A must for color or B &W TV and industrial use 

7 non -skip ranges on all 4 functions. With exclusive Uni -Probe.' 
$34.95 kit, $49.95 wired. 

FREE 1969 CATALOG 
EICO Electronic Instrument Co., Inc. 
283 Malta Street. Brooklyn, N.V. 11207 

ID bFREE buys, 
and name of nearest dealer. 

EI-9 

Name 

Address 

City 

State Zip 
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Feedback from Our Readers 
Write to: Letters Editor, Electronics Illustrated, 67 West 44th St., New York, N. Y. 10036 

WATCH YOUR CRISIS! 

I cannot help but comment on your May 
1969 issue (RADIO'S CRISIS OF IDEN- 
TITY), as I take issue with some of your 
remarks. You say an FCC Commissioner is 
like a Justice of the Supreme Court, in that 
they never seem to leave office. Wrong. An 
FCC commissioner is appointed for seven 
years. 

Also, you say that New York City has no 
fewer than 62 AM and FM stations. This 
statement is incorrect. There are exactly 35 
AM and FM stations in New York, accord- 
ing to the FCC. You cannot consider surbur- 
ban (or receivable) stations as being in New 
York City. These are licensed elsewhere. 
Actually, I can receive a total of 180 AM 
and FM stations in this area with my pres- 
ent equipment. This is three times your 
number! 

Finally, you say: ". . . KADS (Los An- 
geles) recently has made itself the first radio 
station in the nation devoted exclusively to 
classified advertising." Your statement is 
quite out of date, as KADS gave up its 
classified ad format more than six months 
ago, changed its call to KOST -FM and went 
back to music programming. 

Thomas R. Haskett 
New York, N.Y. 

SQUAWK BOX 

Happy days are here! At last I can get my 
pet parrakeet on the air with your Legal 
Broadcast Station (July '69 EI) and let my 
neighborhood hear some real talent. But 
what should I do if other parrakeet owners 

vw11Y 

decide to get their own rigs and compete 
against me? 

Charley Seebrook 
Daytona Beach, Fla. 

Start an underground network. 

FLIP, FLOP -YOU'RE DEAD 

I have been a member of Community 
Radio Watch (July '69 EI) for some time 
and have been waiting for my moment of 
service. Last week not only did I contact the 
police but I captured a notorious bank robber 
as well. 

Al Venturi 
Lakeville, Conn. 

Was that a pepperoni, by any chance, Al? 

FIRST ON THE AIR 

I am enclosing a letter from station CFCF 
in Montreal concerning the date they first 
went on the air. Also, you will find an an- 
swer to a letter I wrote station KDKA in 
Pittsburgh when I made an attempt to dis- 
cover which was the first BC station on the 
air in North America. I think the corre- 
spondence speaks for itself so I would ap- 
preciate your publishing the letters. 

Michael Hewton 
Lafléche, Que. 

[Continued on page 8) 
VwK PREfl BIRDIE KI 

pRETTY BORNE SSA 
pRETTY 1.31R1).1E 

PRETTY SQUAIAkke1 

Fawcett Publications, Inc., is pleased 
to announce Retail Display Plan available to all retailers interested in earning a display allowance on ELECTRONICS ILLUSTRATED. To ob- tain details and a copy of the formal contract, please write to Marketing Division, Fawcett Publications, Inc., 

ATTENTION, ALL MAGAZINE RETAILERS 
Fawcett PI., Greenwich, Conn. 06890. 
Under the Retail Display Plan, in consideration of your acceptance and fulfillment of the terms of the formal 
contract to be sent to you upon your request, you will receive a display 
allowance of 10 percent of the cover 

plan 
Per 

l bey sold 
a effective 

you. This 
e with all of Electronics Illustrated 

delivered to you subsequent to the date your written acceptance of the formal FAWCETT PUBLICATIONS, INC., 
RETAIL AGREEMENT is received and accepted by our company. 
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Pat Powers, Computer Technology Ronald Wanat , Circuitry Design 

Tom Geary, Automation Robert Kastiger, Broadcasting 

These 4 successful men all got started the 
same way: they sent in a coupon like this 

Ir DE VFW I05TITUTE OF TECHOOLOGt 

L 

El BELLE HOWELL SCHOOLS 
Please send free booklets and information about 
careers in electronics. I am interested in the following 
fields (check one or more). 

Name 

Address 

El-9A 
Nuclear Instrumentation Testing 
Automation 
Broadcasting /telecasting 
Radar 
TV -radio service 

Age 

Apt. 

City State County Zip Code 

Veterans: Check here. If you were discharged after Jan. 31, 1955, the "G. I. Bill" may cover the entire cost of your tuition. 

Why don't you? 
Accredited Member, National Home Study Council 

DE VRY If1STITUTE OF TECHIIOLOGY 
4141 BELMONT AVENUE. CHICAGO. ILLINOIS 60641 

I18j 

ONE Or THE 

BELLE, HOWELL SCHOOLS 
September, 1969 7 
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BREAKTHROUGH 

IN ELECTRONICS CALCULATING 
Still plodding through math and electronics problems the slow pencil- and -paper way? Smash the paperwork barrier with this new Electronics Slide Rule. 

Even if you've never used a slide rule before, you can whiz 
through resonant frequency calculations and inductive or ca- pacitive reactance problems. You can find reciprocals for resistance formulas instantly. You can even locate tricky 
decimal points in a jiffy. 

You can also work regular math problems in a flash: multi. plication...division...square roots ...logarithms...trigonometry. 
Anyone can use this sturdy 12 -inch, all -metal slide rule. 

We show you how with our complete 4- lesson instruction 
course. Slide rule, course, and handsome leather carrying 
case deliberately priced low as our way of making friends with men in Electronics. FREE booklet gives full details. Mail 
coupon below today. 

MAIL THIS COUPON FOR FREE BOOKLET 

L 

CIE Cleveland Institute of Electronics 
1776 East 17th Street. Cleveand.Ohin 44114 

Please send me your FREE booklet describing the Elec- tronics Slide Rule and 4- lesson instruction course. Also FREE if I act at once -a handy pocket -sized Electronics 
Data Guide. 
Name 

Address 
City 
State lip 

CIRCLE NUMBER 25 ON PAGE 15 

EI129 j 
IT'S WHAT'S IN THE 
CAN THAT COUNTS! 

QUALITY .. 
Manufactured 

to YOUR SPECS! j Our control of quality 
throughout precision 

/ manufacturing gives you \ crystals produced for 
your operating require- 

(/ ments that assure exact 
/ frequency control. 

For Quality 
Results Tell 

Us Your Needs 

CRYSTK 
FORMERLY TEXAS CRYSTALS DIVISION 

of Whitehall Electronics Corp. 
1000 Crystal Drive Fort Myers. Florida 33901 

Telephone Area 813 - WE 6 -2100 
Plants In Fort Myers and Los Angeles 
CIRCLE NUMBER 22 ON PAGE 15 

Feedback from Our Readers 

Continued from page 6 

In reply to your recent correspondence, 
enquiring about the date CFCF Radio sta- 
tion first went on the air, please be advised 
that our first transmission was in November 
1919, and the call letters were XWA at that 
time. 

Prior to a regular program, we did ex- 
periments as early as 1918, but it was from 
a purely engineering and technical point of 
view. 

Sam Pitt 
Program Manager 
Radio Station CFCF 
Montreal, Que. 

... KDKA was actually the first licensed 
broadcast station to operate in the United 
States. The first program was the results of 
the Harding -Cox presidential election of Nov. 
2, 1920. This equipment had been operated 
by Dr. Conrad and the Westinghouse Elec- 
tric Company as an amateur station, starting 
in 1916 with the call letters 8XK... . 

T. C. Kenney 
Chief Engineer 
Radio Station KDKA 
Pittsburgh, Pa. 

FAST REWIND 

You will understand that the contents of 
this letter are confidential. One of my patients 
is convinced he is a tape recorder. I wonder 
if your Tape -Head Analyst (July '69 EI) 
could help him on the road to recovery? I've 
tried hypnosis and my head is still spinning. 

Prof. Dr. H. Albrecht 
Cincinnati, Ohio 

When do you get out, Doc? 

8 Electronics Illustrated 
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GUARDIAN 300 3 -BAND BATTERY ELECTRIC SOLID -STATE 
FM- VHF /FM /AM POLICE RADIO 

1 -_.> c=] C== 
c== c== 

C=7 C=7 CC7 
.7 c--7C=.7c=7C=7 oc7c=coc== `._7C=7pC]CC= 

`-.-. o C=.7 C=7 C=.7 oc=.7oC=7o 
°°óC=7 C== oc+ 

c=7c=7©c== c== c==000C=7 00000 
C=7 C=7poo 
C=7 C_7pC=7o 

3 BANDS: 
FM -VHF - 147 -174 MHz 
AM - 540 -1600 kHz 
FM - 88.108 MHz 

Listen To Police and Fire Calls 
Monitor Civil Defense and Public Services 

Receive Regional U.S. Weather Bureau 
Forecastst 

tReeeives Newly Established Regional Weather Bureau Fore- 
casts on 162.55 and 163.275 MHz 

Only 
3495 

with earphone 
and batteries 

L A FAY "T" "1- E ° 
YOUR ONE SOURCE FOR EVERYTHING IN ELECTRONICS! 

PORTABLE TAPE RECORDERS 

MODEL RK -85 it 
BATTERY -OPERATED ? 

CASSETTE TRANSCORDERP Am"' 

3995 - 
Operates on 5 "C" cell batteries, or, 
117VAC house current (with optional 
AC adapter). Uses cassette cartridges 
eliminating tape threading. Tape 
stops automatically at the end. 
Features controls for fast- forward, 
rewind, stop, play, plus safety record 
button; and VU meter. Has built -in speaker and auxiliary 
input jack for recording from phonograph, TV set, or 
Tuner. Includes remote control mike, with stand, ear- 
phone, batteries, accessory case, hand strap, and blank 
cassette tape. 

99-155701* 

r TEST EQUIPMENT 

Only 

24" 

99- 50767* 

50K OHMS PER VOLT VOM 

Highly sensitive self- contained multi - 
tester. Usable at frequencies up :o 
100 kHz with precision accuracy. 
Features polarity reversal switch, 51/4" 

meter with spring- backed jewels, 
built -in meter overload protection, 
plus low voltage ranges for transistor 
circuits. Complete with batteries and 
test leads. 

CITIZENS BAND EQUIPMENT 

FCC Type Accepted 
Canadian D.O.T. Approved 

HB -525C Solid State Mobile 2 -Way Radio 
1st in CB With Revolutionary NEW 

Integrated Circuit 
23 Channel Crystal Controlled Channels ... 

ALL CRYSTALS SUPPLIED 

Only 23/a" high! Yet has full 23 channel transmit and receive 
operation, providing superb mobile, portable, or, fixed sta- 

tion communications. Features a powerful 5 -watt transmitter 
with Range- BoostTM modulation circuit; S /Prf meter; variable 
squelch; 455 kHz mechanical filter; automatic series gate noise 
limiter plus revolutionary new Integrated Circuit. 

FREE! 1970 Catalog 700 

JUST OFF THE PRESS! 

Your 1st Guide To Everything 
in Electronics For The HOME - 

INDUSTRY- LABORATORY!!! 

Mail The Coupon TODAY! 

*Imported 

LAFAYETTE Radio ELECTRONICS 
Dept. 29099, P.O. Box 10 
Syosset, L.I., N.Y. 11791 

Please send the FREE 1970 LAFAYETTE Catalog 700 29099 

Name 

Address 

City State 

Zip 
(please include your Zip Code No.) 
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Uncle Tom's Corner 
By Tom Kneitel, K2AES /KQD4552 

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

* During weather emergencies, how do the 
various offices of the U.S. Weather Bureau 
keep in contact with each other? Certainly 
they can't rely on telephones or regular tele- 
type service. I've heard of a special radio net- 
work but nobody seems to have anything 
definite on it. Can you find out about this? 
I'd like to listen in when the hurricanes start 
whizzing by. 

Ted Osterman 
Plantation Key, Fla. 

The U.S. Weather Bureau operates 36 
emergency radio communications installa- 
tions which can be heard using SSB on the 
following channels (kc) : 2776, 3363, 5925, 
4977.5, 14792. 

* Recently the Portland Police and Fire De- 
partments added new UHF channels at about 
400 mc. Can you find what they are and also 
let me know whether there are any direc- 
tories which show police and fire department 
call signs and frequencies around the coun- 
try? 

Robert Marton 
Portland, Ore. 

Portland's brand -new UHF PD channels 
are 460.05, 460.10, 460.20 and 460.25 mc, 
while the UHF channels are 453.80, 460.525, 
460.55, 460.575, 460.60 mc. These are in 
addition to the nine other PD and FD chan- 
nels which are in the VHF band. Police and 
fire station directories are published by the 
Communications Research Bureau, Box 56, 
Commack, N.Y. 11725. They offer a catalog 
if you send a 6¢ stamp. 

* Here's a fine kettle of fish. I spent five 
hard- earned bucks at a ham -radio auction for 

a carton of 30 assorted radio tubes. They all 
turned out to be Western Electric special in- 
dustrial types. They're new and mostly 350As 
and 403As. That, in itself, wouldn't be so bad 
except that I can't find these listed anywhere 
and Western Electric people can't (or won't) 
tell me what they're used for. I had hoped 
to start building a ham station from the con- 
tents. Want a box of assorted tubes, cheap? 

Alfred Margolis, Jr. 
Rockaway Park, N.Y. 

Hey, don't throw those fish back in the 
kettle. You made a good buy! The 350A can 
be used in any transmitter circuit which calls 
for the popular 807 -and they are worth al- 
most $4 each in anybody's book. It's a direct 
replacement. The 403A is a 6AK5 in an in- 
dustrial- sounding disguise. A 6AK5 is 900 
worth of the hottest front -end tube you can 
design into a high- frequency receiver. 

Some folks tell us that Western Electric 
uses these offbeat names for their tubes to 
discourage pilferage by employees, which 
probably is the route your box of goodies 
took to the auction block. 

* Recently I picked up a Voice of America 
broadcast on about 7600 kc. This wouldn't 
have been odd except that it was an SSB 
transmission consisting of a news program. 
It wasn't a taped rebroadcast but a live trans- 
mission with the latest news and even correct 
time announcements. What gives? Is the 
VOA going SSB along with the hams? 

Rudy Zalesak, Jr. WA5REI 
LaMarque, Tex. 

While many musical and other VOA pro- 
grams can be taped and mailed from Wash- 
ington to relay stations overseas, news and 
other current -events programs are written 
just before they are broadcast. The relay sta- 
tions must try to receive them from a stand- 
ard VOA transmitter and simultaneously re- 
broadcast them. If a relay station can't get 
broadcast- quality reception the VOA sends 
the news program out via point -to -point SSB 
circuits. What you heard wasn't an actual 
broadcast, but a private transmission. 
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Youcanpay6OOand 
still not get professionally 
approved TV training. 

Get it now for 599. 
Before you put out money for a home study 

course in TV Servicing and Repair, take a look 
at what's new. 

National Electronic Associations did. They 
checked out the new TV training package being 
offered by ICS. Inspected the six self- teaching 
texts. Followed the step -by -step diagrams and 
instructions. Evaluated the material's practical- 
ity, its fitness for learning modern troubleshoot- 
ing (including UHF and Color). 

Then they approved the new course for use in 
their own national apprenticeship program. 

They went even further and endorsed this 
new training as an important step for anyone 
working toward recognition as a Certified 
Electronic Technician (CET). 

This is the first time a self- taught training 
program has been approved by NEA. 

The surprising thing is that this is not a 

course that costs hundreds of dollars and takes 
several years to complete. It includes no kits or 
gimmicks. Requires no experience, no elaborate 
shop setup. 

All you need is normal intelligence and a 

willingness to learn. Plus an old TV set to work 

on and some tools and equipment (you'll find 
helpful what -to -buy and where -to- buy -it informa- 
tion in the texts). 

Learning by doing, you should be able to 
complete. your basic training in six months. You 
then take a final examination to win your ICS 
diploma and membership in the ICS TV Servic- 
ing Academy. 

Actually, when you complete the first two - 
texts, you'll be able to locate and repair 70% of 
common TV troubles. You can begin taking ser- 
vicing jobs for money or start working in any of 
a number of electronic service businesses as a 
sought -after amentice technician. 

Which leads to the fact that this new course is 
far below the cost you would expect to pay for a 
complete training course. Comparable courses 
with their Color TV kits cost as much as six times 
more than the $99 you'll pay for this one. 

But don't stop here. Compare its up- to- dateness 
and thoroughness. Find out about the bonus 
features -a dictionary of TV terms and a port- 
folio of 24 late -model schematics. 

Get all the facts. Free. Fast. Mail the reply 
card or coupon below. 

t- brill- tits -i NO ti ti 
1 Dept. M5697G 1'CS Scranton, Penna. 18515 

I Yes, I'd like all the details about your 
1 new TV Servicing,'Repair basic train - 

ng package. I understand there's no 
1 obligation. (Canadian residents, send 

coupon to Scranton, Pa. Further ser- f vice handled by ICS Canadian, Ltd.) 

1 

IName 

1 

1 
Street 

1 C-i,y 

1 

September, 1969 

I MN MI 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

State 

Prices slightly higher outside U. S. and Canada. 

Zip 

II 
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This is 30,000 
solid state replacement parts. 
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SO 1S íi115. 

It used to be if you wanted to satisfy everyone, you 

had to stock over 30,000 different solid state replace- 
ment parts. 

Well, everyone realized that was ridiculous. So 

some enterprising people came up with a bunch of 

universal replacements. 
Then you only had to stock about eleven or twelve 

hundred. 
That was a lot better, but we still thought it was a 

little ridiculous. 
So two years ago (when we went into this busi- 

ness), we figured out how to replace all 30,000 with 

only 60. 
Now all you have to do is stock 60 of our diodes, 

transistors, integrated circuits, etc., and you can re- 

place any of the 30,000 parts now in use. Including 

all JEDEC types, manufacturers' part numbers, and 

foreign designs. 
That means you invest less money. 
You don't tie up valuable space. 
You do away with complicated inventory control. 
And you operate more efficiently. 
To make life even easier, we've got a new book 

that gives you all the cross references you need to 

figure out which part replaces which. 
It's available from your Sylvania distributor. 
If the whole thing sounds rather incredible, you're 

right. But why not give your distributor a call and let 

him narrow the incredibility gap. 

SYLVAN IA 
GENERAL TELEPHONE dEIECTRONiCS 

September, 1969 
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FRESI 
GIANT' 

CATALOG 
ELECTRONIC PROJECTS! 

Build 56 el ectronlc marvels in 
minutes -that actually work! 
Simply match symbols of amaz- 
ing solid state building 
blocks with those In easy -to. follow diagrams. Presto- Instant 
radios, organs, alarms, etc. No 
soldering, wiring, tools. Mag- 
netic connectors hold see -thru 
block. containing proper com- 
ponents in place. Safe. Easy. 
Unique new runway to learn 
electronics. Requires ordinary 
9V translator battery not incl.). 

33.50 Ppd. 
S 12.00 Ppd. 
3200.00 Ppd. 

LONG -WAVE BLACK LIGHT FIXTURE 
Extremely versatile, compactly 
designed, long wave 13200 -4000 
angstroms/ black light (ultra- 
violet) fixture. Has 6 -watt, 110 -V 
Lamp with built -in filter -ellmi - 
nates harmful shorter wave ul- 
traviolet rays. Use to identify 
minerals, fungi, bacteria- -check 
for surface flaws, oil and gas 
leakage- perfect for displays with 
fluorescent paper, paints, chalk, 

ad- justable lrnluminumer, 
reflector. 

Mount vert., horn., or on corner- 10" L., 11/2" W., 1;4" H. 
reflector. 

Stock No. 70,364E8 59.85 Ppd. Stock No. 60,124EB (Replacement Bulb) 33.25 Ppd. 
'BRIGHT IDEAS' in UNIQUE LIGHTING Rig New 100 page handbook packed with facts, loaded with Illus- trations. All latest developments, applications, equipment. 81/2" it 11" looseleaf ^aner punched to fit 3 ring binder. 

Stock No. 9100E11 $3.00 Ppd. 
Order by Stock No- -Send Check or M.43.-Money-Back Guarantee. 

EDMUND SCIENTIFIC CO., ji01RR NGTON, N.JL08007 

.o 
s. 

Stock No. 71,178E 
Stock Na. 71,177E8_ __20 PROJECT KIT 
Stock No. 71,179E8__100 PROJECT KIT 

GIANT FREE CATALOG 
14$DPAGES!--111110's 

NT1 
OF BARGAINS 

rro+ BUILDING, BARRINGTON, NEW JERSEY 08007 Completely new 1989 edition. New Items, cate- 
gneiss, Illustrations. Dozens of electrical and parts, acceseorles, Enormous election of Astronomical Teleacopea, Propel, 
Many 

ur 
Items: 

Magnets, bbyists P xpms. fw1II Many war surplus Items: for hobbyists, experl- enters. workshop, expert- 
WRITE FOR 

factory. to 
WRIT[ FOR CATALOG "[B.' 
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Low Cost 6:1/36:1 Vernier Dial 
Model MD -4 vernier dial permits fast tuning 
at 6 to 1 ratio over entire dial range with fine 
tuning at 36 to 1 ratio over any 6- division 
portion of the scale. Dial has 4 scales; 
measures 478"Wx3 á "H; escutcheon extends 
only 4;" in front of panel; net price $7.50. 

J. W. MILLER CO. 
11011 Reyes Ave. P.O. Bet 582S. Campton. Calif. 10124 

AVAILABLE NATIONWIDE FROM 
DISTRIBUTORS AND MAIL ORDER HOUSES 

Broadsides 
Pamphlets, booklets, flyers, application notes and bulletins 

available free or at low cost. 

IF YOU dig musical instruments, especially 
electronic organs, you'll want a free copy 

of Conn's How to Choose an Organ. This 28- 
page pocket -size booklet provides a check list 
of what to look for when you're planning to 
invest in a high -quality instrument. Technical 
problems are discussed and listening tests are 
recommended. Conn Organ Corp., 1101 East 
Beardsley, Elkhart, Ind. 46514. 

Motorola now offers a Selector Guide for 
their line of field -effect transistors. It runs to six 
pages, with more than 100 JFET and MOSFET 
types being categorized by application. Nearest 
Motorola equivalents are given for 300 FET in- 
dustry devices and a list of application notes 
describes FETs and their uses. Selector Guide 
SG -l5 may be had from Motorola Semicon- 
ductor Products, Inc., Box 20924, Phoenix, Ariz. 
85036, by writing on official letterhead. 

Operational amplifiers are the subject of a 
19 -page application bulletin offered free by Fair- 
child Controls, 423 National Ave., A Mountain 
View, Calif. 94040. With the title of A Review of 
Operational Amplifier Principles, this technical 
brochure defines basic terms and presents funda- 
mental gain equations for technicians who want 
an understanding of op -amps without too much 
detail. 

Anyone planning to work with master antenna 
TV systems will want a copy of Finco's MATV 
Planning Manual. This design aid runs to 30 
pages and includes discussions of what MATV 
is, antenna and distribution systems and design 
factors. Numerous charts, diagrams and a glos- 
sary of terms help make ideas clear. Available 
for $1 from the Finney Co., 34 West Interstate 
St., Bedford, Ohio 44146. 

Also from Finney comes a small, colorful bro- 
chure which describes their line of frequency - 
dependent color TV antennas. Models come in 
all price ranges and are designed for weak, mod- 
erate and strong signal areas. A technical dis- 
cussion of frequency -dependent antennas is in- 
cluded. For free copy of this Finco Color Spec- 
trum Catalog write to Finney address above. 

Instrument mechanisms are the topic of con- 
versation in a 42 -page technical bulletin called 
The Instrument Sketch Book. This seventh edi- 
tion is the most comprehensive ever. Perform- 
ance curves, detailed drawings and charts serve 
to illustrate such subjects as electrostatic and 
PM moving -coil mechanisms, transducers and 
digital vs analog meter presentations. The 
Weston Instruments Div. of Weston Instruments, 
614 Frelinghuysen Ave., Newark, N.J. 07114, 
will let you have this item for $1.25. 
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ELECTRONICS -- 
ILLUSTRATED ¡nil Product 

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 the handy coupon below and 

circle the PRODUCT INFORMATION SERVICE number or numbers you find 

beneath the advertisements in this issue. 

Mail the completed coupon to ELECTRONICS ILLUSTRATED 

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

ELECTRONICS ILLUSTRATED This coupon will not be processed if received after October 15, 1969 

P.O. BOX 7474, PHILADELPHIA, PENNSYLVANIA 19101 

1 2 3 4 5 6 7 8 9 10 11 

12 13 14 15 16 17 18 19 20 21 22 
23 24 25 26 27 28 29 30 31 32 33 
34 35 36 37 38 39 40 41 42 43 44 
45 46 47 48 49 50 

NAME (PLEASE PRINT) 

ADDRESS 

CITY STATE _ _ZIP 

L 9/69 
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Can you solve these 
two basic problems in 
electronics? 

Lamp 1 Lamp 2 Lamp 3 Z: 10 volt zener diodes 

This one is relatively simple: 

When Switch S2 is closed, which lamp 
bulbs light up? 

Note: If you had completed only the first lesson 
of any of the RCA Institutes Home Study programs, 
you could have solved this problem. 

d -d) stiOA OZ -Z welgoid 
do 1011 lie Aagl -t walgoid .SN3MSNV 

I fi 

This one's a little more difficult: 

What is the output voltage (p-p)? 
Note: If you had completed the first lesson in the 
new courses in Solid State Electronics, you could 
have easily solved this problem. 

These new courses include the latest findings 
and techniques in this field. Information you must 
have if you are to service today's expanding 
multitude of solid state instruments and devices 
used in Television, Digital, and Communications 
Equipment. 

If you had completed an entire RCA Institutes 
Home Study Course in Semiconductor 
Electronics, Digital Electronics, or Solid State 
Electronics, you should now be qualified 
for a good paying position in the field you choose. 
Send for complete information. Take that first 
essential step now by mailing the attached card. 

Electronics Illustrated 
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RCA Institutes Autotext learning method 
makes problem -solving easier... 
gets you started faster towards a good- paying career in electronics 

Are you just a beginner with an interest in 

electronics? Or, are you already making a living 
in electronics, and want to brush -up or expand 
your knowledge? In either case, RCA has the 
training you need. And Autotext, RCA Institutes' 
own method of Home Training will help you learn 
more quickly and with less effort. 

Wide Range of Courses 
Select from a wide range of courses. Pick the 
one that suits you best and check it off on the 
attached card. Courses are available for beginners 
and advanced technicians. 

Electronics Fundamentals 
Black & White Television Servicing 
(Transistorized TV Kit Available) 
Color Television Servicing (Color TV Kit Available) 
FCC License Preparation 
Automatic Controls 
Automation Electronics 
Industrial Electronics 
Nuclear Instrumentation 
Electronics Drafting 
Computer Programming 

Plus these new 
up- to- the -minute courses 
Semiconductor Electronics 
Digital Electronics 
Solid State Electronics 
Communications Electronics 

Prepare for good paying 
positions in fields like these 

`elevision Servicing 
Telecommunications 
Mobile Communications 
CAN 
Broadcasting 
Marine Communications 
Nuclear Instrumentation 
Industrial Electronics 
Automation 
Computer Programming 
Solid State 
Electronics Drafting 

Build and keep this 
valuable oscilloscope. 

In the new program on Solid 
State Electronics you will study 
the effects of temperature and 
leakage characteristics of 
transistors. 

RC,' 

Valuable Equipment -Yours To Keep 

A variety of RCA Institutes engineered kits are 
included in your program of study. Each kit is yours 
to keep when you've completed the course. 
Among the kits you construct and keep is a working 
signal generator, a multimeter, a fully 
transistorized breadboard superheterodyne 
AM receiver, and the all- important oscilloscope. 
These kits are at no extra cost. Compare this 
selection with other home study schools. 

Convenient Payment Plans 

RCA Institutes offers liberal monthly payment 
plans to suit your budget. 

Classroom Training Also Available 
RCA Institutes operates one of the largest technical 
schools of its kind. Day and evening classes. No 
previous training is required. Preparatory courses 
are available. Classes start four times a year. 

Job Placement Service, Too! 
Companies like Bell Telephone Labs, GE, 
Honeywell, IBM, RCA, Westinghouse, Xerox, and 
major radio and TV networks have regularly 
employed graduates through RCA Institutes' own 
placement service. 

All RCA Institutes courses and programs are 
approved for veterans under the new G.I. Bill. 

Send Attached Postage Paid Card 
Today. Check Home Study or 
Classroom Training. 

Accredited Member National Home Study Council. 
r 

L 

IF REPLY CARD IS DETACHED, SEND THIS COUPON 

RCA Institutes Inc. 
Home Study Dept.EI -99 
320 West 31 Street 
New York, N.Y. 10001 

Please send me FREE illustrated career catalog. 

Name Age 

Address 

City State Zip 

(please print) 

J 
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10 Exciting New Kits 
NEW 

Kit ID -29 

82995* 

NEW 
Kit GD -48 

85995* 

NEW 
Kit TD -17 

s12"* 

NEW 
Kit GR -88 

NEW 
Kit IP -28 

8475°* 

$4995 * 

each 

NEW 
Kit GR -98 

NEW 
Kit GD -69 

81995 * 

- 

'0 3i 

go IN ..OM 

NEW Heathkit Solid -State Auto Tune -Up Meter ... 
Measures Dwell, RPM And DC Voltage 
The new Heathkit ID -29 is most versatile ... really three automotive test in- 
struments in one ... and its low price makes it even a better value. Measures 
Dwell on all 4 -cycle 3, 4, 6, or 8 cylinder engines ... measures RPM in two 
ranges 0.1500 and 0 -4500 ... measures DC voltage from 0 to 15 volts. And no 
batteries are needed ... running engine provides both signal and power. Easy 
to use ... on both 6 and 12 volt system without changing leads. It's lightweight, 
easy to carry ... comes equipped with black polypropylene case that has a 
built-in lead storage compartment and is resistant to virtually everything. Fast, 
simple assembly ... takes just one evening. The perfect accessory for the handy- 
man who wants to do his own car tune -up, emergency road service personnel, 
or shop mechanics ... order your ID -29 now. 4 lbs. 

NEW Heathkit GD -48 Solid -State Metal Locator 
A low cost, versatile, professional metal detector at one -third the cost of com- 
parable detectors. Packed with features for long life, rugged reliability, and 
dozens of uses. Completely portable, battery operated and weighs only 3 lbs. 
The GO-48 is highly sensitive, probes to 7 feet, and has an adjustable sensitivity 
control. Its built -in speaker signals presence of metal; front panel meter gives 
visual indication. Other features include built -in headphone jack, telescoping 
shaft for height adjustment, smartly styled and smartly designed for easy in- 
hand use and easy assembly. Whether you're an amateur weekend hobbyist or 
a professional treasure hunter the GD -48 is for you ... also a great help to 
contractors, surveyors, Gas, Electric, Telephone and other public Utility Com- 
panies. 4 lbs. GDA-48 -1, 9 Volt Battery S1.30; GD -396, Headphones, 2000 
ohm ( Superex) 53.50' 

NEW Heathkit Electronic Metronome 
The new Heathkit TD -17 is a low cost, precise performing electronic Metro- 
nome ... a handy helper for any music student. Battery operated ... no springs 
to wind ... accurate, steady calibration is always maintained . from 40 to 
210 beats per minute. Instruction label on bottom gives conversion from time 
signature and tempo to beats per minute. Stylish fruit wood finished cabinet. 
Easy solid state circuit board construction ... assembles and calibrates in only 
2 -3 hours. The new Heathkit TD -17 Electronic Metronome is so low in cost 
every music student can afford one ... order yours now. I lb. 

NEW Heathkit GR -88 Solid -State 
Portable VHF -FM Monitor Receiver 
Tunes both narrow and wide band signals between 154 -174 MHz ... for police, 
fire, most any emergency service. Exceptional sensitivity and. selectivity, will 
outperform other portable receivers. Features smart compact styling ... with 
durable brown leatherette case, fixed station capability with accessory AC power 
supply, variable tuning or single channel crystal control, collapsible whip an- 
tenna, adjustable squelch control and easy circuit board construction. The new 
GR -88 receiver is an added safety precaution every family should have ... 
order yours today. 5 lbs. 

NEW Heathkit GR -98 Solid -State 
Portable Aircraft Monitor Receiver 
Tunes 108 through 136 MHz for monitoring commercial and private aircraft 
broadcasts, airport control towers, and many other aircraft related signals. Has 
all the same exceptional, high performance features as the GR -88 above. The 
perfect receiver for aviation enthusiast ... or anyone who wants to hear the 
whole exciting panorama of America in flight. 5 lbs. GRA -88.t, AC Power 
Supply S7.95 

NEW Heathkit GD -69 "Thumb Tach" ...An Accurate, Low 
Cost Tachometer To Measure RPM's On Any Model Engine 
The new Heathkit GD -69 "Thumb Tach" Tachometer is an accessory every 
R/C modeler should have. An accurate, inexpensive and easy way to make sure 
your model engine is giving maximum performance (also suitable for measuring 
RPM's of any rotating shaft). Features all solid -state design and battery opera- 
tion for long life reliability. Simple to use ... set the slide switch to the meter 
scale you want to use, aim the lens at the propeller or flywheel. The meter reads 
directly in RPM from reflected light for precise. accurate measurements ... 
doesn't load engine. Easy 2 or 3 hour assembly. Raise your engine performance 
standards now ... with the new Heathkit GD -69. 1 lb. 

NEW Heathkit 1 -30 VDC Solid -State Regulated Power Supply 
The new modestly priced IP -28 is an excellent power supply for anyone working 
with transistors whether it be in a laboratory or in a home workshop 

. . and 
its low price makes it the ideal power supply for classroom use. Compact brown 
and beige. Heathkit instrument styling with large easy -to -read meter ... with 
two voltage ranges 10 v. and 30 v.... and two current ranges 100 mA, 1 A. Ex- 
ternal sensing permits regulation of load voltage rather than terminal voltage 
Adjustable current limiting prevents supply overloads and excessive load current 
Convenient standby switch. Fast, easy assembly with one circuit board and 
wiring harness. Order yours today. 9 lbs 
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From The Leader HEATHKIT 

NEW Heathkit Ultra - Deluxe '68T Color TV With AFT ... 
Power Channel Selection & Built -In Cable -Type Remote Control 
The new Heathkit GR -681 is the world's most advanced Color TV with more 

built -in features than any other set on the market. Automatic Fine Tuning on 

all 83 channels ... eliminates touchy fine tuning forever, power push button 

VHF channel selection, built -in cable -type remote Control ... or you can add 

the optional GRA -681 -6 Wireless Remote Control any time you wish ... plus 

the built -in self- servicing aids that are standard on all Heathkit color TV's but 

can't be bought on any other set at any price. Other features include a bridge - 

type low voltage power supply for superior regulation; high & low AC laps to 

insure that the picture transmitted exactly fits the "681" screen. Automatic 

degaussing, 2 -speed transistor UHF tuner, hi -fi sound output, two VHF antenna 

inputs, top quality American brand color tube with 2 -year oar,.inty. 
GRA - 296 -4, Mediterranean Cabinet shown $119.50 

Heathkit "295" Color TV 
Big, Bold, Beautiful .. with the same high performance features and built -in 

servicing facilities as the GR -681 above ... but less the Automatic Fine Tuning. 

push button VHF power tuning and built -in cable -type remote control. You 

can add the optional GRA -295 -6 Wireless Remote Control at any time 

GRA -295 -1, Contemporary Walnut Cabinet shown $62.95' 
Both the GR -681 and GR -295 fit into the same Heath factory assembled 
cabinets: not shown, Early American style at $99.95. 

NEW Deluxe Heathkit "58Y' Color TV With AFT 
The new Heathkit GR -581 will add a new dimension to your TV viewing. Brings 
you color pictures so beautiful, so natural. so real ... puts professional motion 

picture quality right into your living room. Has the same high performance 

features and exclusive self -servicing facilities as the GR -681, except with 227 

sq. inch viewing area. and without power VHF tuning or built -in cable -type 

remote control. The optional GRA -227 -6 Wireless Remote Control can be 

added any time you wish. And like all Heathkit Color TV's you have a choice 

of different installations ... mount it in a wall, your own custom cabinet, your 
favorite It &W TV cabinet, or any one of the Heath factory assembled cabinet, 

GRA-227-2. Mediterranean Oak Cabinet shown $99.50' 

Heathkit "227" Color TV 
Same as the GR -581 above, but without Automatic Fine Tuning same 

superlative performance, same remarkable color picture quality, same built -in 

servicing aids. Like all Heathkit Color TV's you can add optional Wireless 

Remote Control at any time (GRA- 227 -6). And the new Table Model TV 

Cabinet and roll around Cart is an economical way to house your "227" .. 
lust roll it anywhere, its rich appearance will enhance any room decor. 

ORS- 227 -6, New Cart and Cabinet combo shown 849.95' 
Both the GR -581 and GR -227 fit into the same Heath factory assembled 
cabinets: not shown, Contemporary cabinet 559.95. 

NEW Heathkit Deluxe "48r Color TV With AFT 
The new Heathkit GR -481 has all the same high performance features and ex- 

clusive self- servicing aids as the new GR -581, but with a smaller tube size .. 
180 sq. inches. And like all Heathkit Color TV's it's easy to assemble ... no 

experience needed. The famous Heathkit Color TV Manual guides you every 

step of the way with simple to understand instructions, giant fold -out pictorial, 
even lets you do your own servicing for savings of over $200 throughout the 

life of your set. If you want a deluxe color TV at a budget price the new Heathkit 

GR -481 is for you 
GRA -180 -1, Contemporary Walnut Cabinet shown 849.95' 

Heathkit "180" Color TV 
Feature for feature the Heathkit "180" is your best buy in color TV viewing ... 
has all the superlative performance characteristics of the GR -481, but less Auto- 

matic Fine Tuning. For extra savings, extra beauty and convenience, add the 

table model cabinet and mobile cart. Get the value- packed GR -180 today. 

GRS- 180 -6, Table Model Cabinet & Cart combo 839.95' 
Both the GR -481 and GR -180 fit the same Heath factory assembled 
cabinets'. GRA- 180 -2. Early American Cabinet $75.00.' 
Add the Comfort And Convenience Of Full Color Wireless Remote Control 

To Any Rectangular Tube Heathkit Color TV ... New Or Old! 
Kit GRA - 681 -6, for Heathkit GR -681 Color TV's $59.95 
Kit GRA -296-6, for Heathkit GR -295 & GR -25 TV's 1169.95' 

Kit GRA -227 -6, for Heathkit GR -581: GR -481 & GR -180 
Color TV's. 869.95' 

NEW 
FREE 1%9 CATALOG! 
Non with more kits, more color 
Fully deacnbas these along with 
over 300 arts for Stereo; hi -ti. 
color Tv Mectronic emana, elec. 
OH guitar A amplifier, amateur 
radin. marine. educational. CB 
home & hobby. Mail coupon or 
venie Heath Company, Benton 
Harbor, Mchigan 49022. 
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Now There Are 6 Heathkit° 
Color TV's To Choose From 

2 Models In 295 Sq. Inch Size NEW 
Kit GR -681 
With AFT 

'49995* 
pew cabinet) 

Kit GR -295 

5995* 
(ism cabinet ) 

2 Models In 227 Sq. Inch Size 

MEATH COMPANY. Deg. A -9 
Benton Harbor, Michigan 49022 

. scnlumee. u company 
plus shipping. 

o 

NEW 
Kit GR -581 
with AFT 

'41995* 
(law cbinat) 

Kit GR -227 
NOW ONLY 

'37995* 
lea. cabinet 

IN cart) 

J 
2 Models In 180 Sq. Inch Size 

NEW 
Kit GR -481 
with AFT 

'35995* (lass cabinet) 

Kit GR -180 
NOW ONLY 

'32995* 
(law cabinet & tort) : 

Enclosed is $ 

Please send model (s) 
Ruse send 1555 Healhlut Catalog- ,3 send Credit Application. 

Name 

Address 

City Slate lip 
Mail order prises; P.O .B. factory. Prises a apecdieahons sobied to change without notice. C1.3S1 
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ALL CHANNELS. Clipper 23 CB transceiver is said to be 
first walkie- talkie capable of transmitting and receiving on 

all 23 channels. Weighing less than 5 lbs., its solid -state circuitry 
features variable squelch, built -in range expander and an auto- 
matic noise limiter. Receiver offers 0.25 microvolt sensitivity 
while transmitter provides 5 -watt input at 100 per cent modula- 
tion. Effective inland range is 10 mi. The unit is supplied with 
all crystals for 23- channel operation. $159.95. Courier Communi- 
cations Inc., Newark, N.J. 07114. 

ectronic Marketplace 

i 

1 

S O L I D STATE 
ai Cr.wWAt® .!f WAT Till 

22 
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Variety Package. Model KR -100 AM /FM stereo receiver 
claims amplifier output of 140 watts music power (IHF) into 
4 ohms and 110 watts into 8 ohms, with overall distortion 
less than 0.5 per cent. Frequency response is 13 to 70,000 
cps, according to the manufacturer. The FM receiver features 
two FETs and four ICs for a front -end sensitivity of 1.8 
microvolts. Inputs are provided for two turntables and tape 
head. $229.95, including cabinet. Kenwood, Los Angeles, Calif. 
90007. 

Gold Platter. Thorens TD -125 transcription turntable fea- 
tures three speeds, synchronous 16 -pole motor with belt 
drive and replaceable mounting board to accommodate any 
high -quality tonearm (not included). Turntable speeds of 
161/2, 331/2 and 45 rpm are electronically controlled by 
solid -state circuits. Specifications: weight of platter, 8 lbs.; 
wow & flutter, 0.08 per cent; rumble, -48db (unweighted), 
-68db (weighted). Power requirements: 110 -130 VAC or 
200 -240 VAC, 50/60 cps. $185 ($200 mounted in base). 
Elpa Marketing Industries, New Hyde Park, N.Y. 11040. 
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Boy, do they. Stuff like HetroSync' 
Circuitry that substantially reduces spu- 
rious frequencies. 

A Pearce -Simpson exclusive. 
Our dual conversion superhet re- 

ctiver that pulls in signals where others 
fade. Nuvistor front end that gives you 
a very fine signal to noise ratio. The re- 
sult: the biggest ears in the industry. 

Automatic speech clipping by high 
level saturation limiting. Big, easy to read 
dual function S Meter and RF Output 
Meter. Illuminated channel selector. Mod- 
ulation indicator. Transistorized AC /DC 
power supply. Not to mention complete 
hand wired circuitry. 

But what really frosts them is how 
we put all of these goodies into a com- 
pact, 23- channel beauty like the Guard- 
ian- include crystals, microphone, power 
cords and mounting cradle -and heat the 
daylights out of their prices: 

Guardian 23 (which is both a mo- 
bile and base unit) with palm micro- 
phone, $269.90. Guardian 23B (base sta- 
tion with built -in preamp). $264.90. With 
Super Mod ceramic desk microphone, 
$279.90. 

Write us and we'll send you a spec 
sheet on the whole line. Pearce -Simpson 
Inc., P.O. Box 800, Biscayne Annex, Miami, 
Fla.33152. Dept. EI -969 

Our competitors 
hate our guts. 

Pearce -Simpson 
A D vision of GUMMING 
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LEARN 

EE1i '016/CAS 
COYNE 

ELECTRONICS 
INSTITUTE 

Electronics Engineering Technology- Degree (2 Yrs.) 
Electrical -Electronics Technician -Diploma (40 Wks.) 
TV- Radio -Electronics Technician- Diploma (48 Wks.) 
Complete Electronics Technician -Diploma (88 Wks.) 
Practical Electrical Maintenance -Diploma (32 Wks.) 
Practical Refrigeration Air Conditioning 

and Appliance Repair- Diploma (24 Wks.) 

Special finance plans. Graduate employment service. 

MAIL COUPON FOR FREE BOOK 
Coyne Electronics Institute Dept. 89.07 
1501 W. Congress Pkwy., Chicago, Ill. 60607 

Send Information as checked below 

Li Servicing. 
TRAINING in TV, Radio and Color TV 

Servicing. 

0 RESIDENT SCHOOL COURSES in Electronics, 
Electricity, Engineering Technology, Television, 
Refrigeration, and Air Conditioning. 

Name Age 

Address 

City State Zip 

APPROVED FOR VETERANS 
Accredited Member: National Association 

Trade and Technical Schools. L 
;1.1fi3L3 

J 

WANT A JOB? PART TIME - 
FULL TIME? 

No Boss! No Experience! 
No Capital! Your Own Hours! 

WHAT A JOB !!!! 
And yet selling subscriptions to ELECTRONICS 
ILLUSTRATED and other leading publications 
is just like being in business for yourself. 
But no business requires less capital, stock 
and space. The time you devote and the money 
you make is up to you. You need no experience 
to earn steady profits and you keep a cash 
commission on every sale. You operate in your 
own community by phone or personal calls. You 
will be authorized to sell new and renewal 
subscriptions along with special offers made 
by the publishers. You'll be amazed at the 
number of people wanting to take advantage of 
the convenience, service and savings you can 
offer them. 

To get started immediately -send us your 
name (on a postal card) requesting free supplies 
and selling materials. 

Write to: Subscription Dept. DE 

ELECTRONICS ILLUSTRATED 
Fawcett Bldg., Greenwich, Conn. 06830 
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Electronic Marketplace 

Square Rigger. Model M -195 quad antenna 
weighs 15 lb., is rated for 1,000 watts. Antenna 
is for communications on Citizens Band. It can 
withstand winds up to 100 mph. Forward gain 

is said to be 7.5db, VSWR is 1.3:1 or better. 
Matching system requires no stubs or ferrites 
for elements and results in a 30db front -to -back 
ratio. $49.95. Antenna Specialists Co., 12435 
Euclid Ave., Cleveland, Ohio 44106. 

No Resonance? Aperiodic (non- resonant) speaker 
system, Model KA -25, uses 10 -in. extended - 
excursion woofer and dome tweeter to cover 

audio spectrum. The KA -25 
is said to have less than 

1 per cent THD at nor- 
mal listening levels, 

with no more than 
3 per cent THD 

above 50 cps for 
25 -watt input. 
Impedance is 
nominally 8 

ohms; power 
rating: 60 watts 
per channel; 
cross -over fre- 
quency is 1500 
cps (using non - 
inductive net- 
work); a five - 
position level 
control is pro- 

vided. Unlike acoustic -suspension and bass - 
reflex speaker systems, resonance is not used to 
sustain low- frequency response. An acoustic im- 
pedance design provides variable -volume action 
supposed to offer a more constant impedance 
so that amplifier distortion is lower at low fre- 
quencies. $79.95. Dynaco, Inc., 3060 Jefferson 
St.. Philadelphia, Pa. 19121. 
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One third of America's 
best students never 
get past high school. 

25 technical careers 
you can learn 

in 2 years or less. 

You can help end the waste with this guide. 

A lot of talented young people 
simply can't afford four years of 
college. 

But many could afford a year 
or two of technical education. 

The problem is, they simply 
don't know that such programs exist. 
Or that men and women with tech- 
nical educations are needed badly 
-and can easily make themselves 
fine careers. 

September, 1969 

This guide from the U. S. Office 
of Education tells the story. 

It lists 25 technical careers. 
Describes one - and two -year tech- 
nical programs on the post- second- 
ary level. Gives information on 
financial assistance. 

To get information on quantity 
reprints for your students, write: 
Technicians, P.O. Box 313, Radio 
City Station, New York, N. Y. 10019. 
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Electronic Marketplace 

Rugged Mariner. Simpson has anticipated the 
move to VHF -FM on the marine bands by in- 
troducing three new radiotelephones. Solid- state, 
modular construction is featured throughout, 

which allows a boating enthusiast to move up 
to greater power when he needs it. Power mod- 
ules (10 or 25 watts) can be plugged into the 
low- powered (3 -watt) unit at any time. Models 
FM -3, FM -10 and FM -25 offer optional remote 
control, dual front -enç1, squelch and a narrow - 
band reception mode. Units are supplied with 
crystals for two channels, antenna and mount. 
Models range from $330 to $500. Simpson Elec- 
tronics, Miami, Fla. 33125. 

Cassette au Go Go. Model 2560 compact Cas - 
seiver system combines ah AM /FM stereo re- 
ceiver and stereo cassette recorder with a 
matched pair of air -suspension speakers. Besides 
listening to prerecorded cassettes, the audiophile 

Television Sound. All- transistor, four -band 
portable radio features reception of sound por- 
tion of TV broadcasts. You can hear TV even 
if you can't see it. This unusual radio (Model 
99- 3536L) is designed for battery operation, but 
can be used with optional AC adaptor; it tunes 
channels 2 through 13 on two bands, standard 

FM broadcasts at 88 -108 mc, public service fre- 
quencies from 146 to 175 mc and U.S. weather 
broadcasts on 162.55 or 163.275 mc. Circuitry 
employs 14 transistors, three diodes and one 
thermistor. It comes with whip antenna, built -in 
speaker, four C batteries and an earphone. 
$39.95. Lafayette Radio Electronics, Syosset, 
N.Y. 11791. 

Power Heat. Tempmatic temperature -controlled 
soldering tool is said to combine all the advan- 
tages of a lightweight pencil iron and a fast 
heating soldering gun, and at the same time be 
capable of both light- and heavy -duty soldering. 

can record onto cassettes from records, stereo 
mikes, tape recorder, or directly from the built - 
in stereo tuner. The cassette mechanism features 
a synchronous motor, while tuner offers usual 
FET /IC circuitry. Includes dual mike inputs and 
dual recording level meters. $399.95. H. H. 
Scott, Inc. Maynard, Mass. 07154. 
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The tool weighs 7 oz. and has a trigger switch. 
Two Powerheads (containing the temperature 
control system) are available: a 700° F. head 
with a 3/16 in. chisel point and an optional 
600° F. head with a Vs in. conical point. Other 
Powerheads will soon be available, according to 
the manufacturer. Ejector button for quick head 
changing is provided. $12.95. Weller Electric 
Corp., Easton, Pa. -3- 
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Pump up your mobile installation performance with this 

Professional 
"SPRING" 
TUNE -UP! 
Here's the professional touch to dress up 

and power up your mobile rig! Famous 

high -performance, low -noise A/S base 

loaded design ... 17 -7PH stainless steel 

whip (bend it in a full circle, snaps back to 

perfect vertical) ... fine -tuning adjustment 
built -in. Functional stainless steel shock 

spring adds a handsome, professional touch. 
Famous "Quick -Grip trunk mount -no 
holes to drill, cable completely hidden, 
permanent installation yet removable! 

MODEL M -116 "MAGGIE MOBILE 

Famous Quick 
Grip " mount - 
clamps on trunk lip 
... no holes to drill 

.. no soldering... 
cable completely 
hidden! 

September, 1969 

CB antenna. Suggested resale: $21.95 

the antenna specialists co. 
Div. of Allen Electric and Equipment Co. 
12435 Euclid Ave., Cleveland, Ohio 44106 

CIRCLE NUMBER 21 ON PAGE 1S 

'Stripes of Quality "1, 
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base station offering 
the best of Johnson's 

experience! 

Brought to you by the same engineering team that designed the 
famous Messengers "I" and "Two ", the Messenger 223 has the 
same rugged circuitry and even greater "Talk Power" capability 
With at least 15 db more audio gain than the "I" and "Two ". 
the "223" punches out a clear, penetrating signal ... outperform- 
ing any other radio on the market. 

Ten tubes, eight diodes and six transistors form a rugged base 
station transceiver that can't be beat for reliable day -in, day -out 
performance. A built -in illuminated "S" meter /power meter mea- 
sures input strength of RF signals and relative power output of 
the transmitter. Ready to go on all 23 channels, the Messenger 223 
is FCC Type Accepted and DOT Approved. 

See your Johnson dealer today for complete details! 

E. F. JOHNSON COMPANY 
6574 Tenth Ave. S.W., Waseca, Minnesota 56093 

Providing nearly a half -century of communications leadership 

CIRCLE NUMBER 15 ON PAGE 15 

Electronics Illustrated 
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ELECTRONICS 1LLUSTRATED/SEPTEMBER 1969 

$1.97 
Greeting - Card Radio 

By CHARLES GREEN, W6FFQ THEY all 
laughed 

when Edison invented the talking !fox known 
today as the phonograph. Now through the 

trials, tribulations and tinkering of the pio- 

neers of radio we have-would you believe? 
-a talking greeting card. Besides being a 

most unusual surprise when it arrives in the 
mail, our greeting -card radio is a low -cost 
fun project and an offbeat gift, too. 

The radio is a crystal set enclosed in in 
ordinary greeting card. It uses aluminum foil, 
which is cemented on a cardboard base, for 
wiring and for circuit elements. It is tuned 
by an unusual cardboard /foil variable ca- 
pacitor. The antenna coil is wound on a piece 
of cardboard so as to take up a minimum 
amount of space. A crystal earphone is per- 
manently connected to the radio. Only an 
external antenna and ground are required for 
reception of local broadcast stations. 

Construction 
First thing to do is select a greeting card 

whose dimensions are at least 6 x 9 in. One 
side of our greeting card was made with two 
pages fastened together. We used this side 
to hold coil Li whose leads came through 
a slit at the inside edge of the page -fold. 

In the radio shown in the photo on the 
first page of this article, the coil is wound 
on a 1 / 16 -in. -thick piece of Plexiglass. And 
we left the coil sitting on top of the right 
side of the card so it can be seen. Since the 
right side of our card is a double page, the 
coil can be slipped between the pages and kept 
out of view. If your card does not have a 

double page, cement an additional sheet be- 
hind the back page to hold the form for LI. 

The radio is built in two sections; the foil 
circuit board (Fig. 3) and the coil -form 
board (Fig. 1). Both boards are made of 
1/ 16-in.-thick (approximately) corrugated 
cardboard, although the thickness is not criti- 
cal. For best appearance, use cardboard 
with a white surface on one side. 

Start construction by cutting on 8 x 51/4 -in. 

September, 1969 

just had to wish 
SAPPY BIRTZDAT 

to soatcone who is 
WONDERFUL. 

SIND. 
CCNSIDERATE. 

CSECRITL. 

piece of cardboard and cover the top surface 
completely with rubber cement. Coat a piece 
of household aluminum foil with rubber ce- 

ment and then press foil on the cement - 

coated cardboard surface. Cut away the ex- 

cess foil around the edges of the board and 
press out any bubbles or wrinkles in the foil 

with a piece of cloth. The foil should have 
a smooth surface. , 

Make a full -size template of the foil cir- 
cuits in Fig. 3 and tape the tracing on the 
top of the foil -covered cardboard. Carefully 
transfer the foil outline from the template to 
the foil with a ball -point pen. Do not cut 
deeply into the cardboard; just go deep 
enough to score the surface. Mark the cir- 

cuit- hole centers with an ice pick or large 
needle. Remove the template and cut the foil 

on the lines with a single-edge razor blade. 
Carefully peel off the remaining aluminum 
foil, leaving just the foil circuits cemented 
to the board. 

The components are connected to the foil 
with unpainted aluminum eyelets, which are 
available in the notion department of variety 
stores. Before inserting the eyelets in the 

x 
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Greeting -Card Radio 
board, use diagonals to make cuts in the eye- 
let shank. This will cause the eyelets to open 
up more easily and evenly when installed. 

Wrap one of R l's leads around an eyelet 
shank just below the head and insert the eye- 
let in the circuit -board hole where shown in 
Fig. 3. If you have an eyelet tool use it now. 
If you don't, turn the board over, place the 
eyelet head on a rounded metal surface (such 
as the shank end of a large drill held in a 
vise) and use a punch and hammer to spread 
the serrated end of the eyelet over the board. 
Just spread the eyelet enough to hold it firmly 
to the board; do not hit it too hard or you'll 
break the cardboard. Repeat this procedure 
for RI's other lead and the remaining board 
components. Also, install an eyelet in the 
rotor ground foil (center of circle outline in 
Fig. 3). Make sure that you position the 
solder lugs as shown before securing them 
to the board. 

Cut a section of cardboard and make the 
rotor for Cl as shown in Fig. 2. After ce- 

NOTES 

4 

1. ALL DIMENSIONS IN INCHES 
2. MATERIAL: CARDBOARD OR PLASTIC 

1/8 INCH THICK 
*3. ALL CUTS ARE 1/16 WIDE 

Fig. 1-Coll form. Pull 8 -in. length of wire through 
hole marked start, wind 10 turns and pull out 
8 -in. loop for tap. Then wind 25 more turns. 

30 

menting on the aluminum foil and cutting 
to size, install an eyelet in the center so that 
it makes a good contact with the foil. Cut 
the 1/2 -in. -dia. finger hole in the rotor and 
letter the rotor. 

Cut a 51/2 x 5 -in. piece of thin acetate (the 
type used for notebook sheet protectors) and 
staple it to the top of the circuit board. Punch 
a hole in the acetate directly over the ground - 
circuit eyelet and place Cl 's rotor eyelet di- 
rectly over this hole. Fasten the rotor firmly 
to the board with a brass paper fastener 
through both eyelets. Use a small brass 
washer between the fastener's head and the 
rotor prevent the fastener from cutting into 
the cardboard. Using a VOM, check for con- 
tinuity of the rotor circut between the rotor 
foil and the J2 ground clip. Make sure there's 
no continuity between the rotor and stator. 

Cut a section of cardboard as shown in 
Fig. 1 and wind on the form 10 turns of 
No. 28 enameled wire. Make a tap at the 
10th turn and continue to wind 25 turns. 
Leave about 6 -in. of wire for the coil leads. 

Temporarily position the circuit board and 
Li on the card as shown in the photo on 

NIP 

5 

ALUMINUM 
FOIL 

CI ROTOR 

NOTES: (BOTTOM VIEW) 

1. ALL DIMENSIONS IN INCHES 
2 MATERIAL: 1 /8 -IN. THICK 

CORRUGATED CARDBOARD 

Fig. 2 -C1's rotor. Coat 5- in. -dia. cardboard and 
foil with rubber cement. Place foil on cardboard, 
smoo.h it out then remove the foil from white area, 
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the first page of this article and cut LI's leads 
to size. Run the leads under the board, 
through the holes and solder them to the sol- 
der lugs. Cement the board to the greeting 
card and cement Li's form inside of the 
double -page, if your card has one. Slit the 
page so that the coil leads will emerge to the 
circuit board. 

Operation 
The greeting-card radio requires a good 

outdoor antenna and ground. An inside an- 
tenna may work for local high -power sta- 
tions. To tune the radio slowly turn CI with 
your finger in the finger hole, keeping your 
hand away from the board -foil rotor circuit. 

In a receiver of this type, antenna loading 
may affect the tuning range of C I/ LI over 
the broadcast band. Try increasing or de- 
creasing the number of turns on LI to get 
best tuning range and reception. -- 
September, 1969 

Fig. 3-Main circuit 
board is built on 8 x 
51/4-in. piece of card- 
board. Put rubber ce- 
ment on board and foil 
then put foil on board 
and smooth out. Using 
full -size template (or 
freehand) remove foil 
from white areas. Lay 
a 514 x 5 -in. piece of 
acetate sheet over area 
indicated with broken 
lines and staple to card- 
board at top edges. 
The acetate sheet acts 
as the Cl dielectric. 
Punch holes for the eye- 
lets, install clips, sol- 
der lugs and other parts 
where shown. Mount 
rotor (Fig. 2) over stator 
with paper fastener. 

Fig. 4- Radio's circuit 
below. Signals are 
picked up by antenna 
and tuned by Cl. Dl is 
detector diode, C2 by- 
passes RF to ground, R1 
is load. Phone must be 
high -impedance crystal. 

GND. EARPHONE 

PARTS LIST 
C1- Tuning capacitor (aluminum foil 

and cardboard, see text) $ .00 
C2 -.001 µf ceramic disc capacitor .15 
Card -(at least 6 x 9 in.) .35 
Crystal earphone -(Lafayette 99 T 2515) 1.09 
D1- Germanium diode 11N34 or equiv.. 

Lafayette 19 T 1505) .08 
Eyelets and paper fastener .05 
J1, J2- Fahnestock clips (Lafayette 

33 T 7102) .04 
L1 -Coil wound with No. 28 enameled 

wire; approx. 50 ft .09 
R1- 180,000 ohm, 1/2 watt, 10% resistor .12 

$1.97 
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$3.13 Wavemeter 
for Hams and CBers 

By CLARE GREEN, W6FFS ARE YOU sure 
that your ham 

or CB transmitter isn't putting out spuri- 
ous out -of- the -band signals? The quickest 
and cheapest way to find out is with a 
wavemeter. When held near your transmit- 
ter's final, this accessory will let you know 
via a VOM or an earphone whether you're 
radiating harmonics and how clean your 
modulation is. SWLs can use the wavemeter 
to troubleshoot the front -end oscillator of 
their receiver. 

Our wavemeters, which consist of a tun- 
able resonant circuit and detector, cover 3.2 
to 10 mc and 8.6 to 35 mc. The units are 
built in 31/4 x 21/2 x 11/2-in. Bakelite utility 
cases and do not require a source of operat- 
ing power. 

Construction. Except for the coils, which 
cover different ranges, the wavemeters are 
alike. Most of the components are mounted 
on the 31/2 x 2 -in. metal panel. A 7 -dram 
plastic pill bottle is mounted on the bottom 
of the case to cover the coils. 

First, cut two 23/4-in. lengths of 3/4-in. 
wood dowel and cut grooves in the tops of 
them as shown. Then mount three solder lugs 
and wind the coils with No. 22 plastic - 
covered solid hookup wire. Use tape to hold 
the last turns of the coils in place. Lay out 
and mount the components on each panel as 
shown. Because of the high- frequency at 
which the circuits operate, parts placement 
is critical. Mount C 1 so that the dial edge is 
close to the top edge of the metal panel. 
Mount the coils on each panel with a sheet - 
metal or wood screw in the center of the 
dowel. Mount phone jack J1 so its connect- 
ing lugs do not short to the coil lugs. Cut 
off the unused lug on J1. 

Cut a hole in the bottom at each box and 
cement the pill bottle in place. Make sure 
that the bottle is large enough to fit over the 
coil. (There may be a variation in the size 
of pill bottles.) 

Calibration. The wavemeters can be cali- 

WIRE IN 
GROOVE 
TO TOP 
(START) 

TAP 

GROOVE 

L2 
NOTES: 

LI- (3.2 -IOMC) 28 TURNS, CENTER TAPPED 
NO.22 PLASTIC - INSULATED SOLID HOOK- 
UP WIRE. 

L2- (8.6 -35MC) 6 TURNS, CENTER TAPPED 
(SAME WIRE) 

BOTH COILS START APPROX. U8 IN. FROM 
TOP OF DOWEL 

Coil- winding details. Diagram is of high -frequency 
coil L2. Except for the number of turns, coil LI 
is the same. Both coils are tapped at center. 

32 Electronics Illustrated 
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Wavemeter for 8.6 -35 mc is at left. At right is 
low -frequency (3.2-10 mc) wavemeter. Dowel is 
held to plate with wood or sheet -metal screw. 

braced with either a modulated signal gen- 
erator or a grid -dip meter, and a crystal or 
high -impedance magnetic earphone plugged 
in 11. They can also be calibrated with an 
unmodulated signal generator or grid -dip 
meter, and a VOM (set it to lowest DC -cur- 
rent range) plugged in 11. (Diode D1 is con- 
nected to give a negative DC output.) 

If a signal generator is used, connect a 

loop of wire to its output terminals or output 
cable and position the wavemeter coil close 
to the generator's coil to obtain a VOM (or 
earphone) output indication. When using a 

grid -dip meter, either phones, VOM, or the 
grid -dip meter can be used for the indication. 

Calibrate the dials starting at the lowest 
frequency (C1 fully closed). We calibrated 
our units as follows: low- frequency unit - 
3.2 to 4 mc in 100 -kc points, 4 to 6 mc in 

200 -kc points and 6 to 10 mc in 500 -kc 
points. High- frequency unit -8.6 to 10 mc 
in 200 -kc points and 20 to 30 mc in 2 -mc 
points and a 35 mc point. 

Operation. To check the front -end oscil- 
lator circuit of a tube or transistor short- 
wave receiver use the wavemeter to test for 
RF output of the oscillator as well as the 
approximate operating frequency; just hold 
the wavemeter near the oscillator coil to de- 
tect RF. 

To check for spurious RF output of a 

transmitter, hold the wavemeter near the RF 
circuits (with a VOM set to a low- current 
range and plugged in 11) and tune CI for 
an indication. Then note any out-of -band in- 
dications. To test modulation quality, have 
someone speak into the mike while you listen 
with an earphone. Do not hold the wavemeter 
too close to high -power RF circuits. e 
September, 1969 

Low- frequency wavemeter. Except for Li (which 
has fewer turns) high- frequency wavemeter is 
same. Parts are shown spread apart for clarity. 

Pick -up coil L1 is tuned by Cl. Signal is de- 
tected by Dl. and C2 filters BF. Negative DC 
output at JI feeds VOM or a crystal earphone. 

PARTS LIST 
C1- 10.365 opt miniature variable cap- 

acitor with dial (Lafayette 99 T 6217) $59 
C2 -.001 µf ceramic disc capacitor .15 
D1- Germanium diode (1N34, 1N34A, 1N60 

or equiv. Radio Shack 276 -821) .10 
J1- Subminiature phone jack (Lafayette 

99 T 6211) .18 
L1,L2 -Coils wound of No. 22 plastic -cov- 

ered solid hookup wire on 3 /4 -in. dia. 
wood dowel (see text) .11 

RI- 180.000 ohm, V/= watt, 10% resistor .12 
Misc. -3% x 2% x 1%-in. Bakelite 

utiilty case with aluminum panel (Radio 
Shack 270 -230) .79 

Crystal earphone (Lafayette 99 T 2515) 1.09 
Plastic pill bottle, screws, solder lugs OC 

? 1 
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Y got the 
whole world 

iii your hands. 
This is the new Allied model 2660 portable 6 -band 
radio. Its $69.95. 
It's a powerful multi -band shortwave radio that 
reaches beyond the international date -line, so you 
can literally listen to tomorrow, today. And the 
fine-tuning control brings in those distant voices 
as clear as air. 
It's a rich toned AM radio. 
It's a drift -free FM radio. 
It's a multi -band VHF police /public service band 

radio that tunes in police, f re and other emergency 
communications and continuous weathercasts. 
Plugged in at home or battery- powered outdoors, 
the Allied 2660 is all the radio you'll ever need 
in the world. 
And at less than $12 a band, what in the world 
are you waiting for? 

411 /ED ilium 
Exclusively at Allied Radio Sores, Inc. In Chicago, Cleveland, Columbus, Dallas, Detroit, Houston, Milwaukee. Minneapolis and 
St. Louis ... or for a free At ied Radio catalog use the postcard or write Allied Radio Corp., P.Q. Box 4398, Chicago, III. 60680. 
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lii4 only T rea,son it's 
i li(t, a best-seller is 

that we don't sell h. 
We give it away. Do you have your copy yet? 

The new 1970 Allied Catalog is the biggest and 
best we've ever published, and we've been pub- 
lishing them for 49 years. 

It has 552 pages and more than 30,000 items. 
Without question, it's the world's foremost elec- 
tronics catalog. 
No hi -fi fan should be without it. 

Neither should anybody who's interested in tope 
recorders, CB or amateur radio, test instruments, 

automotive electronics, cameras, shortwave, tools, 
hobby kits, color TV antennas or dozens of other 
categories. 
You can get your own copy free by mailing the 
postcard. If the card has already been used, write 
Allied Radio Corp., P.O. Box 4398, Chicago, 
Illinois 60680. 

ALLIED RAD /CI 

CIRCLE NUMBER 23 ON PAGE 15 
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www.americanradiohistory.com

www.americanradiohistory.com


$2.79 
Mini Resistor Rack 

TROUBLESHOOTING goes so much 
faster when you can make quick resist- 

ance substitutions with a probe that contains 
the most -popular -value resistors. Such a 
probe is our Mini Resistance Rack. It con- 
sists of a string of 20 resistors soldered to 
push -in terminals (Vector T28) which are 
mounted on a ?/a x 37 /e -in. piece of perforated 
board (3 /16 -in. hole centers). 

The ends of all the resistors at one edge 
of the board are connected together with a 
bus wire. At the end of the bus there's a 
pointed probe which you touch to parts in 
the circuit being checked. To the other end 
of the chosen resistor you connect a small 
clip lead and clip it to the circuit under test. 

Short jumper leads can be used to parallel - 
connect one or more resistors to obtain 
values not provided for in the probe. We 
used the following I -watt, 10 per cent re- 
sistors in our probe: 15; 27; 56; 100 (2); 
220; 560; 1,000 (2); 1,200; 3,300; 4,700; 
10,000; 22,000; 47,000; 100,000; 220,000; 
470,000; 820,000; 1 megohm. 

To make sure you don't touch the termi- 
nals, cement the board in the plastic holder 
supplied with a children's -size Pepsodent 
toothbrush; it's the exact size required. 

Construction of the probe is a simple job 
but takes care. The thing that requires time 
is the installation of the push -in terminals. 
You'll find the job goes much easier if you 

In our model, tops of all 
resistors are connected 
by a bus wire; probe at 
left is soldered to bus. 
A clip lead connects to 
the bottom of the re- 
sistors. Using another 
clip lead you can par- 
allel resistors; omit bus 
and you can connect 
the resistors in series. 

Illgow- - 

I.. 4-.r... 

support the board from the back around each 
hole. This will prevent the board from bend- 
ing (and possible cracking) when you push 
in a terminal; they require a fair amount of 
pressure. Apply the force directly down on 
the terminal or it will bend over. If a terminal 
folds, discard it; it can't be straightened and 
used again. After the 40 push -in terminals 
are installed slip the resistors in place. solder 
them to the terminals and clip off the leads. 

The probe tip is a short length of No. l 

solid wire whose tip should be filed to a sharp 
point. Slip a length of sleeving on all but the 
tip of the probe. -Leslie Powell V 

PARTS LIST 
Clip lead (Lafayette 99 T 6235) 
Perforated board (Ye x 37/e in.) 
Plastic toothbrush holder 
Push -in terminals: 40 O. $.0155 
Resistors; 42 watt, 10%: 20 a $.10 

5.10 
.07 
.00 
.62 

2.00 
$2.79 

Electronics Illustrated 
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U.S. Army Photos 

By FOREST H. BELT 

The real true facts about mili- 
tary electronics training and 
subsequent civilian employment 
could be illustrated by the case of a young airman who spent 

25 weeks of his four -year enlistment in various Air Force elec- 

tronic schools. He became a really good repairman on fire - 

control radar equipment. Coming out a few months ago, he 

applied for an electronics job at several different companies. 

No luck. His training had been too specialized, they told him. 

A young Army specialist spent 18 months of his two -year 

hitch in Germany where he was responsible for maintaining 
human -hunting radar equipment. Shortly after leaving the serv- 

ice he was hired by the service organization of a large manufac- 

turer. Today he is a successful color -TV service technician. 
Why the difference? Why do some military- trained electronic 

specialists make the grade in private industry while others don't? 
There's a lot more to it than mere personalities. And the value 

of military electronics training depends on many factors. 
[Continued overleaf] 
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Here, an advanced 
clam in radar is given 
by the Signal Corps for 
specialists. Career mil- 
itary men who have 
specialized in electron- 
ics usually have easi- 
est time finding posi- 
tions in private industry 
or government. Classi- 
fied work can some- 
times prove a stum- 
bling block, however. 

MILITARY 
ELECTRONICS 

There's no doubt about it, military elec- 
tronic training generally is the best available. 
Yet while many young men join the Armed 
Forces every year in search of a Glamorous 
Career in Space -Age Electronics, they find 
that military electronics isn't quite the same 
as consumer items like television, hi -fi, two - 
way radio and CB. But that's where the 
civilian jobs are, so a successful transition be- 
tween the two fields is a must. 

Electronics is the skill most in demand by 
all the services and this field takes up a sub- 
stantial portion of the $5 billion spent for 
training every year by the Department of De- 
fense. The training is excellent for the pur- 
pose at hand. However, the main drawback 
found everywhere is overspecialization. The 
Air Force technician's training, for example, 
was specifically military, and a Marine spe- 
cialist may be taught to repair or operate only 
one electronics system or a single piece of 
equipment. The reasons are not hard to 
understand. 

A draftee is available to the Army for only 
two years. Even if he joins voluntarily his 
hitch may run only three years. Marine 
Corps enlistment is for two years, while Air 
Force and Navy enlistments run four years. 
Little wonder that the services try to get a 

man trained as quickly as possible. Training 
usually is limited to bare fundamentals and 
a single specialty. The recruit never gains the 
broad experience which helps him adapt to 
civilian gear. 

Another reason for short training periods 
and specialized instruction in the Army and 
Air Force is that electronics maintenance in 
both services amounts to black -box changing. 
Instead of repairing electronic equipment in 
the field, you exchange a faulty module for 
a good one and ship the bad one to a repair 
depot or the manufacturer. 

In the Navy, however, you repair every- 
thing possible on the spot. A unit that goes 
bad at sea can't be sent back to the manu- 
facturer. So Navy technicians need more 
training and must be familiar with a wider 
range of equipment. This broader training 
pays off in civilian life. 

People who find jobs for military- trained 
specialists say its easier to place graduates 
from certain schools. Those we talked with 
consider the Navy to have the broadest train- 
ing programs in electronics. The Army's 
Fixed Communications School at Fort Mon- 
mouth, N.J. rates high in turning out com- 
munications experts, while the Air Force 
school for aviation electronics at Chanute 
AFB near Rantoul, Ill. is also high on the 
list. For computer training no one denies that 
the best school is at Keesler AFB near Biloxi, 
Miss. 

40 Electronics Illustrated 
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When you evaluate electronics training 
in the military consider both the quality and 
the length of training available. An Army 
draftee usually gets little more than 15 weeks 
while a Navy enlisted man, under certain 
circumstances, may get as much as a year of 
advanced electronics; also, this experience is 
likely to cover a variety of equipment rang - 
ing from TV sets to computers. 

If you're a student facing a hitch in the 
service it's smart to do some planning ahead. 
One of the most basic requirements is a high - 
school diploma, but a little college won't hurt. 
All special training in the military is based 
on aptitude tests. If you want some school- 
ing in electronics you must pass these tests. 
Best way is to get all the electronics you can 
beforehand -in your school's vocational - 
technical program or from a correspondence 
school while you attend high school. 

While you can try to obtain a commitment 
for the training you want, only the Army 
guarantees your training before you sign up; 
even then, you must first pass a battery of 
aptitude tests. In other branches of the Armed 
Forces the needs of the service come first 
and your wishes second. If you score high 
on the AQT (applicants' qualifying test) and 
show promise, you can probably get some 
kind of electronics training since the need is 
so great. However, you have little choice as 
to what kind or how much. 

Adapting your military training to a ci- 

September, 1969 

Code class is one of the 
first hurdles a specialist 
in Army communica- 
tions must overcome. 
Communications equip- 
ment does offer excel- 
lent background in gen- 
eral electronics, a factor 
to be considered if 

you're looking for a 
springboard into a ca- 
reer in consumer or 
industrial electronics. 

vilian career is easy in some specialities. Com- 
puter technology is an example. Companies 
are always looking for console operators, pro- 
grammers, systems analysts and computer 
repairmen. Computers used in the Armed 
Forces are the same as those used by corpora- 
tions all over the country, so anyone who 
qualifies for computer training can transfer 
to a lucrative civilian career. Some other 
specialities serve as springboards, too. Ex- 
amples are closed -circuit TV systems, military 
radio and TV equipment, and most com- 
munication systems. 

Some military equipment is very unlike ci- 
vilian gear. However, once you understand 
the basic principles of electronics you are 
half -way along the path to a civilian job. Fire - 
control radar is an example. Being a pulsed 
radar, its principles of operation are much 
the same as for most weather radars. Any 
Doppler radar is based on the same principles 
as speed -control radars and some burglar 
alarms. Certain military IFF (identification 
-friend or foe) equipment operates on prin- 
ciples used for navigation transponders in 

commercial and business aircraft. 
Two important ways to assure a successful 

transition from a military specialty to con- 
sumer electronics are: One, recognize that 
fundamental principles apply to both and get 
all the schooling you can in basic electronics; 
and two, study civilian electronics on the side 
through correspondence courses available 
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MILITARY 
ELECTRONICS 

from the Armed Forces Institute (most are 
free). If you fail to qualify for them, you 
can still take other courses on your own. 

If you cannot obtain an electronics assign- 
ment, there is still a way you can get some 
electronics training from the military. A new 
program called Project Transition is now 
being offered to members of the Armed 
Forces who have six months or less left to 
serve. Previous electronics education or ex- 
perience is not required. You only need take 
a screening test to show that you have apti- 
tude. 

Project Transition was instituted by former 
Secretary of Defense Robert McNamara dur- 
ing the summer of 1967 to help prepare short- 
timers for civilian jobs. One skill being taught 
is electronics repair. The Department of De- 
fense furnishes classrooms and provides 
counseling and testing for servicemen wish- 
ing to participate in this free vocational train- 
ing. For the field of electronics, the Elec- 
tronic Industries Association worked out a 
curriculum aimed at turning out TV repair- 
men in a 90 -day period. Member companies 
of EIA furnish test equipment, TV sets for 
the classes and instructors. Their aim is to 
answer the television industry's need for ser- 
vice technicians and at the same time give 
discharged servicemen a valuable skill. 

The first electronics class began at Great 
Lakes Naval Training Center in March 1968. 
drawing 20 short- timers from nearby Fort 
Sheridan. A placement program is also a 
part of Project Transition; and there is a 
follow -up system to see if trainees prove per- 
manently employable. Any man about to be 
discharged can ask his commanding officer 
if Project Transition training is available near 
his base. Not all bases have such facilities 
yet, but more and more are becoming avail- 
able throughout our country- particularly at 
mustering -out points. 

Career military men (20 years plus) whose 
assignments have been in electronics are top 
candidates for civilian jobs. Yet, odd prob- 
lems crop up here, too. For example, one 
lieutenant colonel retired last fall after 27 
years experience in the Signal Corps. In the 
five years before his retirement he had ac- 
quired valuable experience with missile sys- 
tems and was eminently qualified to serve a 

3? 

No matter how specialized the military equipment 
you work on. if you have a thorough understanding 
of basic electronics and fundamental circuitry, you 
can apply what you know to consumer products. 

certain defense contractor in a top -paying 
job. But his work has been classified, so he 
couldn't even describe his experience to this 
prospective employer. 

A placement counselor for NCO Avail- 
ability, Inc., an employment service for de- 
parting military men, describes this problem 
as common. "Our toughest placements are 
people who have been on secret projects. 
They can't talk and neither can the com- 
panies who are interested in them." This di- 
lemma is usually solved by giving a general 
idea of the applicant's training and convinc- 
ing a company he is worth taking a chance 
on. (Another solution is for the job candidate 
to apply to the company that makes the 
secret equipment. Trying a company that 
supplies, designs or builds a familiar piece of 
electronic gear is a good angle for any mili- 
tary- trained technician.) 

Within the past three years several em- 
ployment agencies have sprung up which 
cater to the needs of the retiring military ex- 
pert. NCO Availability, Inc. of Arlington, 
Va. was formed by noncommissioned officers 
from various services. This agency specializes 
in the problems of the long -time NCO. An- 
other such agency is Lendman & Associates 
of Norfolk. Va. Its operator, Ernie Lendman, 

;Continued on page l l l ] 
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The 
Canned 
Hound 
Dog 
By LESLIE POWELL 

FEW things offer better home protection than 90 lbs. of snarling police 
dog. The sound (and sight) of bared fangs will scare off even the bravest 

of intruders. 
But suppose you don't want to add another mouth to the weekly food 

budget. You don't have to. With EI's Canned Hound Dog, you can have 

the protection of a dog without having to feed it. By means of a tape re- 

cording of a growling dog, our project produces the realistic sound of a 

vicious canine when someone presses your doorbell button. 
The circuit activates a solid -state (instant play) tape recorder which 

continues running for approximately 20 seconds-or for whatever time 

you design the unit for. Even if the doorbell button is released instantly 

the tape will play for the full time. To avoid having the dog growls sound 

recorded, additional activation of the doorbell has no effect until the play 

cycle is completed; the effect is natural. 
Construction. Our model is built in the U- section of a 7 x 5 x 3 -in. Mini - 

box. Note that there is no connection between the cabinet and the circuit 

ground (binding post BP2 is insulated from the cabinet). One side of J 1 

is connected to the cabinet. If you use the project to control an AC or line - 

operated recorder make certain that J I is completely insulated from the 

cabinet. 
To facilitate servicing, we show the normal collector voltages in the 

schematic. The voltages in circles are the off voltages (RYl's contacts 

open) . The voltages in squares are the on voltages (RY 1's contacts closed) . 

Except for transformer T1, mount all components on a 4 x 41/4 -in. piece 

of perforated board. Keystone type 1499FT or Vector T28 terminals are 

used for tie points. 
The layout is not critical, but use the transistor leads full length; the 

diode leads should be no shorter than l in, to avoid soldering -heat dam- 

age. Also, use a heat sink on each transistor and diode lead when soldering. 

Do not substitute for the specified diode and transistors. 
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The Canned Hound Dog 
Power switch Si can be a SPST type 

shown in the schematic. However, our model 
used the type shown in the pictorial which 
is a combination SPST pushbutton switch 
and neon pilot lamp. Wire this switch as 
shown in the pictorial or according to the 
instructions supplied with it. 

Checkout. Apply power -RY I should not 
close. If it does, check for a wiring error, 
particularly a poor ground at Q3's emitter 
or the bottom of R9. Next, touch BP 1; RY 1 

should close and remain closed for about 20 
seconds (if you used the specified C3). If 
the relay closes and then opens quickly, C3 
is the wrong value or is leaky. 

Getting the bow -wow or a grrr -rr -r. A 
well- stocked record store should have a 
sound -effects record of a growling dog. Be 
sure to check the record before paying for 
it. Some records are of puppies or a friendly 
mutt. Remember, you want the sound of an 
angry hound. If you can't purchase such a 
record, record a neighbor's watchdog. Either 
record the sounds on a tape loop, or dub and 
redub the sounds on a full reel of tape run- 
ning at the slowest possible speed. You might 

PARTS LIST 

BP1,BP2- Insulated binding posts 
C1 -1 At 15 V electrolytic capacitor 
C2 -.01 µf, 500 V disc capacitor 
C3 -500 µf, 12 V electrolytic capacitor (see 

text) 
C4-500 µf, 15 V electrolytic capacitor 
D1,D2 -1N60 diode or equivalent 
J1 -Phono jack 
Q1,Q2- 2N3393 transistor (GE) 
Q3- 2N3415 transistor (GE) 
Resistors: 1/2 watt, 10% 
R1 -3,300 ohms 
R2,R5 -4,700 ohms 
R3,R7 -2,200 ohms 
R4- 15,000 ohms 
R6- 22,000 ohms 
R8 -3,900 ohms 
R9- 10,000 ohms 
RY1 -SPDT relay; coil: 6 VDC, 335 ohms 

(Potter & Brumfield RS5D -6VDC, Lafayette 
30 T 8598) 

Sl -SPST switch (with neon indicator lamp 
Lafayette 99 T 6192 or equiv., see text) 

SR1- Silicon rectifier; minimum ratings: 100 
ma, 25 PIV 

TI-Filament transformer; secondary: 6.3 V 
(a) 1 A 

Misc. -7 x 5 x 3 -in. Minibox, perforated board 

000 
0 

Mount 4 x 41 -in. perforated board with spacers so push -in 
terminals don't touch cabinet. Switch used for Si has 
built -in neon lamp; gray wire to Si is for neon's power. 
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TO 9-10 VDC 

R4 © R7 

BP2 

117 

VAC 

R5 

R6 - --N\A 
BLK TI GRN 
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C2 SRI 

T 

SI BLK GRN 

C4 

In AC bell circuit, connect BP1, BP2 
to either line. In DC circuit, con- 
nect BPI to positive line. Signal to 
input from doorbell causes RY1 to 
close and start recorder. RY1 stays 
closed until C3 discharges. Increase 
the size of C3 to lengthen the time 
recorder plays and vice versa. View 
of inside of cabinet is at the right. 
Don't use this project with bell cir- 
cuits in which voltage is over 18V. 

RB 

R9 

03 

r JI 

RYI 

9-10 0 OFF DC VOLTAGE 

ON OC VOLTAGE 

E 

0I -53 
BOTTOM 

VIEW 

he able to squeeze an hour or so of sounds 
on an extended -play tape: this is enough 
sound for a couple of weeks or even months 
because you use up tape for only 20 seconds 
at a time. 

Connect JI to the remote -control jack 
of a solid -state tape recorder (the $20 or 
$30 kind). When RY1's contacts close, the 
recorder will start instantly and play the 
tape of a growling dog. Once the cycle is 
started, further doorbell pushing has no ef- 
fect until the play cycle is complete. 

How it Works. Transistors Q 1 and Q2 con- 
stitute a one -shot multivibrator. Normally Q1 
is off (no collector current) and Q2 is on 
(maximum collector current). Because Q2 is 
conducting the voltage at its collector is zero. 

September. 1969 

Since Q2's collector voltage is also Q3's base 
bias, Q3 does not conduct and relay RY1's 
contacts stay open as shown. When voltage 
is applied to BP1, Ql conducts. 

The voltage at Q1's collector then falls but 
C3 maintains the voltage on Q2's base until 
C3 discharges. The discharge current of C3 
opposes Q2's normal -on bias provided by R4 
and 125. Eventually C3 discharges and Q2 is 
cut off. When Q2's collector current drops, 
the collector voltage rises and Q3 is turned 
on. The current through Q3 causes RY1 to 
close and remain closed until C3 discharges. 
When C3 is discharged the circuit flips back 
to its normal state with RY1 open. Increasing 
the capacitance of C3 will increase the closed 
time and vice versa. 4--. 
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E/ Kit Report 

Tube /Transistor 
Tester 
EMC 215 

ATRIP to the drug store to check a set 
of tubes can be a drag when you're anx- 

ious to get the TV going again. Therefore, in 
terms of both the time and patience it can 
save you, having EMC's (Electronic Meas- 
urements Corp., 625 Broadway, N.Y., N.Y. 
10012) Model 215 tube and transistor tester 
handy makes good sense. It's priced at $27.95 
($42.95 wired). On the transistor side it 
shows quickly whether a high- or low -power 
transistor is usable. 

The 215 has eight tube sockets: loctal, 
octal, 10 -pin, 9 -pin, 7 -pin, Nuvistor, 12 -pin 
compactron and 9 -pin novar. In addition 
there are two sockets for wire -lead and TO -3 
type transistors. Measuring 81/2 x 71/4 x 4 -in., 
the 215 takes up little space on a benbh or in 
a tool bag. 

The kit went together routinely in seven 

Wiring is packed in around sockets in upper right 
comer. Batteries in case supply power for oseil: 
lator circuit in which transistors are tested. 

hours. However, one socket wouldn't fit in 
its panel hole and another was a 9 -pin instead 
of a 10 -pin socket. A call to EMC got us the 
correct sockets. Also, at one point in the in- 
structions we were not told to solder a wire 
to a lug on a ninth slide switch, yet we had 
a strong feeling it had to be connected there. 
A check with the schematic and pictorial con- 
firmed our suspicion. . . So we made the 
connection. And in one or two other places 
the instructions did not tell us to solder after 
all connections had been made to a lug. 
( After each connection you are told to solder 
with an S or not to solder with an NS.) 

Aside from those things, construction was 
straightforward. The wiring is tight and 
layered; most of the connections are made 
between like- numbered pins on each socket. 
That is, pin 1 to pin 1, etc. 

The tester checks tubes for emission, inter - 
electrode shorts, leakage and intermittents. 
The filament transformer is a small one but 
it does the job. When checking a tube whose 
filament pulled 3 A, the voltage fell about 
40 per cent. 

The transistor test circuit is independent 
(with the exception of the meter) of the tube - 
tester circuitry. As a matter of fact, you can 
check transistors without plugging the unit 
into a 117 -VAC outlet. When a transistor is 
plugged in it becomes part of an oscillator 
circuit that operates at about 30 kc. Such a 
test is satisfactory for audio and DC applica- 
tions and will turn up a shorted or an open 
transistor. Absolute measurement of gain is 
not made -it is simply a good -bad check. 

The 215 will earn its keep in short time. 
And you can say goodbye to those lines in 
front of the supermarket tube tester.- 
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Like you feed your guitar through this box 

and out come the sounds of a banjo and mandolin. 

By STEVE DANIELS T- W- A- A- N -N -G. . .! It's the sound of an electric 
guitar and it never fails to stir excitement, rhythm 

and action. In a rock band it's the instrument that makes the group swing. 

Those combos that are lucky enough to have more than one guitar come on 
just that much stronger. Like so many other things, if one guitar is good, 
you can be sure more are better. 

Let's say your band is small and could use a few more string instruments 
to get it up in the big leagues. Answer is to hire a few more players and 
purchase another guitar or electronic bass. But this takes bread and there 
may not be too much available. 

Don't give up. We have a low -cost solution to the problem. It's a handful 
of parts worth about $10 that can give your guitar the added sounds of a 

banjo or even a mandolin. At least that's what our guitar sounded like 

when played through the Guitar Tripler. The sounds may strike you differ- 

ently but without doubt you'll think there are two new men up there next 
to you doing their thing. Suddenly your band has three string instruments. 

On the other hand you may be just a beginner with a small amplifier that 
doesn't have features like built -in distortion. fuzz or selective frequency 
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Mount all parts in the 
main section of the Mini - 
box. In our model (right), 
board is mounted with 
3/4-in.-long spacers be- 
hind Si. Refer to photo 
for layout and the pic- 
torial for connections. 
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Guitar Tripler 
boost. Again, the Tripler is what you need. 

The Tripler is a filter that emphasizes the 
high- frequency harmonics generated by the 
guitar. It makes possible a variety of offbeat 
sounds and original effects. 

Input, output jacks are at left, level control 
is at right. Step on switch (top) to turn on. 

4!- 

What makes the Tripler different from an 
ordinary tone control? Most low -cost ampli- 
fiers use a tone control: circuit that shunts a 
certain amount of treble to ground depending 
on the controls' setting. The Tripler does the 
opposite. A glance at the schematic shows 
that capacitors Ci and C2 at the input and 
output of Q1 will block low frequencies be- 
cause their capacitance is small. The second 
stage, consisting of emitter follower Q2 and 
transformer T1, takes care of impedance 
matching. 

Construction 

Construction isn't particularly critical but 
a metal box will help keep noise out of the 
system. Regardless of the enclosure, just wire 
the board using good wiring practice as you 
would for any amplifier. Use flea -clip term- 
inations for the pot, input, output, ground 
and the switch on R6. 

The switch specified for Si may look like 
a conventional SPDT pushbutton job, but it 
isn't. Unlike an ordinary pushbutton switch 
that returns to its original state after being 
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Push -button switch is behind circuit board. Transformer (right) is held to board by soldering its mount- 
ing tabs to flea clips. Battery can be attached to U- section of Minibox with tape or standard holder. 
Schematic is below. Potentiometer RI is used to set output level of Tripler relative to guitar's output. With 
Si in position shown, signal from guitar is fed unaltered to output jack. Be sure to connect TI as shown. 

>R2 J2 

01 -02 BOTTOM VIEW 

released, this switch stays in one position or 
the other until it is pushed a second time. 

Operation 

Connect the Tripler between the guitar and 
amplifier as you would any outboard acces- 
sory. Turn your amplifier on and set its 
volume control to a low level and set the tone 
control to mid- range. Turn the Tripler on 
and turn pot R6 to about three -quarters full 
clockwise. Depending on the position of S 
you should get either straight sound or em- 
phasized treble sound. Step on the switch and 
start experimenting with the controls. + 
September, 1969 

PARTS LIST 

B1 -9 V battery 
C1,C2 -.001 µf, 25 V or higher ceramic disc 

capacitor 
C3 -2 µf, 15 V electrolytic capacitor 
J1, J2 -Phone jack 
Q1,Q2- 2N1414 transistor (GE, Motorola) 
R1,R4 -1 megohm, 1/2 watt, 10% resistor 
R2- 22,000 ohm, 1/2 watt, 10% resistor 
R3,R5- 10,000 ohm, 1/2 watt, 10% resistor 
R6- 500,000 ohm, linear -taper potentiometer 

with SPST switch 
Sl -SPDT push -push switch (Carling 112 or 

equiv.) 
S2 -SPST switch on R6 
TI-Transistor audio transformer; primary 

impedance: 200,000 ohms, secondary im- 
pedance: 1,000 ohms (Lafayette 99 T 6034) 

Misc. -51% x 3 x 21 /g -in. Minibox, perforated 
circuit board 

The Carling 112 switch is available for $2.50 
postpaid from Tridac Electronics Corp., 

, P.O. Box 313, Aldon Manor Br., Elmont, 
N.Y. 11003. No foreign orders 
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C A R I B B E A N S E A 

Radio Libertad -a REAL Mystery Station 

Santa Marta 

Barranquil 

Cartagena 

C 

o 

o 

NETH. ANTILLES 

Oranjestad &Aruba OVraeao 

Wnernstad W 
Bonaire 

de Paraguana 
Kralendijk 

ae aevenetocla 

P / 

__AA 

('Maracaibo 

" 

e 

I. Blanquilla 
e, La Orchila 6 
Cayo 

ao 
QJe 

Crdry 
dP 

Rio Chico 

Lagunillas 

Barquisimeto 
Maracay CARACAS 

oca 

V 
afeo 

V E N E Z U E L A 

Cumana 

REMEMBER Radio Swan and Radio Ameri- 
cas? Then there was also the Blue 

Eagle incident! All had something in 
common. They were radio stations operat- 
ing with an aura of mystery. Trouble is, these 
mysteries were more imagined than real. 
Both R. Americas and R. Swan said they 
were on Swan Island -it was just that nobody 
believed them. 

Now we do have a mystery station. Called 
Radio Libertad, La Voz Anti -Communista 
de America, this station is a rarity because 
no one in the DX community knows much 
about it. Who operates it, who supports it, 
where the transmitter is located and what the 
purpose of the station is -all this is unknown. 

Radio Libertad first appeared on the short- 
wave scene in October 1961, shortly after the 
Bay of Pigs fiasco, and almost at the same 
time that R. Swan was transformed into R. 
Americas. Initially two frequencies were used 
by Libertad -7318 and 6999 kc, the latter 
having been used by R. Escambre Libre, a 
one -shot transmission aired by the CIA at 
the end of the Cuban invasion. R. Libertad 
added a third outlet on 15050 kc in December 
of 1961 and by mid -December of 1962 - 
after the worst of the Cuban missile crisis 
had past -they were working a full schedule 
on five frequencies ( 15050, 7318. 5067, 
4005. with MW broadcasts on 1556 -later 
replaced by 1404). 

During this period R. Libertad's anti -Com- 
munist propaganda operation was in full 

swing. Since then, however, it has been a 
downhill affair. By March 1967 the outlets 
were reduced to two SW transmitters, and 
presently Libertad can be heard only on 
15050 kc. As opposed to R. Americas (which 
had a 50 -kw station) R. Libertad's signals 
have always been of low power. Best guess 
would place transmitter strength at 5 to 15 
kw, if that. Signal quality has deteriorated 
during the last two years and now the 15050 - 
kc outlet is scarcely recognizable. Obviously, 
this is not a station out to make headlines. 

On the Track of RL. That R. Libertad is 
a mystery is an understatement. Your re- 
porters have been unable to meet anyone who 
could provide even the slightest wisp of first 
or secondhand information about its opera- 
tions. In the Miami area alone, where over 
100,000 Cuban refugees now make their 
home, a number of attempts were made (by 
the distribution of printed material and 
through private sources) to contact someone 
having any kind of information about the 
station. No luck. Not one person came for- 
ward. 

In June 1962, the station announced that 
it was broadcasting from the studios of a 
Eugenio Fernandez Ortega. However, no lo- 
cation was given. The station first gave a 
mailing address in November 1962. This was 
Box 135. Miami, Fla. Shortly afterwards this 
was changed to 2113 Ocean View Drive, 
Miami Beach. A check of the latter address 
revealed that there is no such street. There 
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is an Ocean Drive but it ends in the 1400 
block. Other addresses were given: Box 2113. 
Ocean View Branch, Miami Beach; and as 
of December 1964, Box 5650 (sometimes 
5650E), Caracas, Venezuela. By April 1966 
the Caracas address was given along with a 
new address (Box 2214) in Miami. 

As far as we know, no one ever received 
a QSL card or letter from any of these ad- 
dresses, though one DXer is reported to have 
received a QSL from RL in Caracas. How- 
ever, QSL cards have been received from 
NTS, a Free Russia underground station 
which is anti -Communist and operates (using 
low -powered, mobile equipment) somewhere 
in Europe. The illustration of its QSL card 
shows the transmission to have been sent via 
R. Libertad. It is reported that NTS is the 
only non -Spanish speaking rebel group using 
R. Libertad's facilities, but just what the re- 
lationship is between the two stations, no- 
body knows. 

Programs have been broadcast in Spanish, 
English, German and even Russian (for the 
benefit of Cuban -based Russian missile tech- 
nicians). They always have had a hard -line 
anti- Communist subject matter and have 
been, in fact, much stronger than the CIA 
inspired programs broadcast by Radio Ameri- 
cas. No holds are barred when it comes to 
talking about the dangers of Communism. 

Where and Who? Just where is R. Libertad 
located and who is behind it? Theories fly as 

"1 

st 
Cg0 

poec óodMa 
rodlozt 551As 

VISE RC ISSI 

thick as gnats. but names and locations are 
meaningless when you have no data to back 
them up. The easiest and quickest solution 
has been to blame the CIA or even the DIA 
(Defense Intelligence Agency, a separate 
entity from the CIA and more hush -hush) . 

One cannot be 100 per cent sure, but we feel 
this is too easy a way out -even though re- 
spected names in the DX community are 
willing to stake their rigs on the theory of 
CIA support. 

The fact that R. Escambre Libre used 6999 
kc before Libertad appeared on that fre- 
quency means little. In fact, this could have 
been a clever way to put the CIA on the spot. 
The major evidence against direct CIA par- 
ticipation is that one of your reporters man- 
aged to get a look at a CIA short-wave mon- 
itoring report (marked confidential!) which 
guessed that the station was located in Vene- 
zuela and being operated by a group calling 
itself the Eleven. This is inconclusive, but it 
is doubtful that such a report would be dis- 
tributed to government agencies if the CIA 
were actually behind the station. (However. 
this could make sense if some other agency - 
DIA. NSA, etc. -were involved.) 

Direction finding has been undertaken by 
individual DXers, DX clubs and some of our 
sources who have access to government - 
owned DF equipment. These studies tend to 
place R. Libertad in the Caribbean. near the 

¡Continued on page 1091 

QSL card from NTS for their transmission over R. Libertad. 
NTS is a Russian underground operation devoted to anti - 

Communism. They broadcast from Europe with mobile rigs. 
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"Get more 
education 
or 
get out of 
electronics 
...Uhal.'s my advice:' 

52 

NEW 
Expanded 
coverage of' 
solid state 
electronics 
including 
integrated 
circuits ! 
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Ask any man who really knows the electronics industry. 

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

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

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

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

You're eligible for a CREI Program if you work in elec- 
tronics and have a high school education. Our FREE 
book gives complete information. Mail postpaid 
card for your copy. If card is detached, use coupon 
below or write: CREI, Dept. 1709H, 3224 Sixteenth 
Street, N.W., Washington. D.C. 20010. 

r- 
CREI, Home Study Division 
McGraw -Hill Book Company 
Dept. 1709H, 3224 Sixteenth Street, N.W. 
Washington, D.C. 20010 

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

NAME 

ADDRESS 

CITY. STATE ZIP CODE 

EMPLOYED BY 

TYPE OF PRESENT WORK 

AGI 

GE. BILL 

I am interested in Electronic Engineering Technology 

Space Electronics Nuclear Engineering Technology 

NEW! Digital Corr.' ., t.,dirm 
J 

APPROVED FOR TRAINING UNDER NEW G.I. BILL 
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Vee -Quad 
Antenna 

for 
CBers 
and 

Hams 
By RONALD LUMACHI 
WB2CQM 

WHEN experimenting with new antennas, CBers and amateurs fre- 
quently are faced with the problem of getting maximum gain while 

keeping design simple and cost low. Our two -element Vee -Quad beam 
has features which offer some solutions to the problem. By incorporating 
the best characteristics of several designs, the antenna maximizes gain, 
minimizes cost and reduces the effect of rear pickup or radiation. 

The antenna basically is a quad configuration with front and rear ele- 
ments folded 90° at the center. The signal the antenna intercepts when 
receiving is greater than that of (for example) a Yagi array of compara- 
ble size. 

On the third page of this article we list the dimensions of the an- 
tenna elements so you can build one for the band of your choice. Lengths 
are given for operation on 20, 15 and 10 meters as well as the Citizens 
Band. It is impractical to build the antenna for 40 and 80 meters because 
it would be too large and unwieldy. 

Let's Build It. 

First take a look at the photo above of the antenna and the diagram 
of it at the top of the next page. It consists of four horizontal V ele- 
ments -two in the front and two in the back. The front (driven) ele- 
ments are supported by a vertical mast, as are the rear (reflector) elements. 
The masts to which the elements are attached are supported by a hori- 
zontal boom. The wires that you see going from the front ends of the 
top elements to the front ends of the bottom elements are not visible 
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DRIVEN 
ELEMENT 

90° 

(SEE FIG. 6) 

RADIATION 

PATTERN 

I FEED POINT 

(SEE F1G.4) 

MAST ---I 

REFLECTOR 

ELEMENT 

90° 

JUMPER 

(SEE FIG.5) 

90° 

DETAIL "A" 

12-14 COPPER 
WIRE 

SOLDER LUG 

ALLIGATOR - 
CLIP 

90° 

JUMPER 

( SEE F165) 

(SEE FIG.6) 

TUNING STUB 

SLIDING TUNING STUB 

Overall construction. Dimensions are in table on next page. Figs. Nos. refer to photos of the details. 
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lg. l -In upper-left-corner photo, left 
bolt Is unmodified. Open it out to 2 in. 

ig. 2- All-angle mount (above). Add 
ole in upper left corner where indicated. 

Fig. 3 -Photo at left shows method of 
attaching horizontal and vertical paró. 
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Vee-Quad Antenna 
in the photo on the first page of this article 
because they are too fine. 

Thick -wall aluminum tubing is satisfactory 
for the boom; it can be purchased from metal - 
supply dealers. The boom should be sup- 
ported from the main mast (center) at each 
end to prevent sag. Figure 6 shows one 
method of providing support with a turn- 
buckle and nylon rope. Don't use wire be- 
cause it will interfere with the electrical char- 
acteristics of the antenna. 

The two vertical wooden poles that support 
the V elements' triangular platforms are 
11/4-in. dia. A system of U -shape clamps and 
a steel plate can be used to attach the driven 
and reflector -element vertical supports to the 
boom and to attach the boom to the mast. 

The four supporting platforms for the top 
and bottom driven elements and the top and 
bottom reflector elements are made of 3/4 -in. 
exterior -grade plywood. Saw two 8 x 8 -in. 
pieces of wood diagonally to form the tri- 
angle- shaped platforms. 

The all -angle mounts we used to connect 
each platform to the vertical support poles 
are available from Lafayette and other dis- 
tributors. Use U clamps. The mounting 
clamp included with the mounts is not suitable 
for this application. Modify the clamps to 
the dimensions shown in Fig. 1 to accommo- 
date the poles. The all -angle mount, although 
not specifically designed for this application, 
works well with only one minor modifica- 
tion: 2 in. to the left of the upper hole (on 
the arc of holes) drill a 1/a -ìn. -dia. hole to 
accommodate the top U clamp (Fig. 2). 

Attach the mount to the platform at three 
points with V4-20 x 11/2 -in. stove bolts, nuts 
and washers. The antenna elements are 7/4 - 
in.-dia. lengths of aluminum tubing (0.049 - 
0.058-in. wall thickness). They are mounted 
on the platform (Figs. 3 and 4) at 90° angles 
with 1/4 -20 x 21/2 -in. bolts, nuts and lock - 
washers. To prevent the end of the tubing 
from collapsing, slip 4-in. lengths of wood 
dowel into the tubing ends before drilling 
for the mounting bolts. All elements are con- 
structed exactly in the same manner. 

The lower driven and the upper reflector 
elements require a jumper wire to close the 
loop formed by the V (Fig. 5). Figure 4 
shows the upper driven element feedpoint. 
At this point, care should be exercised not 
to allow the tubing to touch the angle support 
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Fig. 4 -Note how elements are attached to wooden 
platforms. This is where the antenna connects. 

since it will short the system. 
The input impedance at the feed point is 

about 50 ohms, however, it will vary some- 

ANTENNA DIMENSIONS 

Band 
Element 
Length 

Stub 
Length 

Boom 
Length 

A B 

20 meters 13' 12' 3' 8" 16-20' 
15 meters 9' 8' 2' 6" 12' 
10 meters 6' 7" 6' 1' 9" 10' 
CB 6' 10" 6' 3" 1' 10" 8-10' 

A 

6 

Length and spacing of 
elements is a function 
of frequency. Figures 
are listed in table 
above, which also in- 
cludes boom lengths. 

Electronics Illustrated 
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Fig. 5-These elements are connected with jumper. 
Wood screw goes up through platform into pole. 

what depending on the antenna's height 
above ground. To attach the transmitter to 
your antenna, simply connect the center con- 
ductor of the coax under one element mount- 
ing nut and connect the copper braid to the 
other. The lower reflector element requires a 
tuning stub extending from the elements' end. 
( Inset on top diagram on second page of 
this article.) The proper length of the stub 
will maximize the front -to -back ratio. 

The ends of the driven and reflector ele- 
ments are connected with No. 12 or 14 

Materials 
Description Quantity 
Alligator clips 2 

All -angle mount (Lafayette 18 T 0199) 4 

Boom, 11/4-in.-dia. (or larger) thick -wall 
aluminum tubing 1 

Dowel, 1/4-in. dia., 3 -ft. long 1 

Plywood, exterior grade, 1/4-in. thick, 
8x16 in. 1 

Pole, wood, 1%-in. dia., 13 -ft. 
long 2 

Screws, wood, No. 8 x 3 -in. long 4 

Solder lugs, heavy duty 4 
Tubing, aluminum % -in. dia. (0.049. 0.058 -in. 

wall thickness). See table for lengths 8 
Turnbuckle, 6 -in. 2 

U -bolts (Lafayette 18 T 0202) 7 prs. 
Wire, copper No. 12 or 14 30 ft. 
Misc: 1/4.20 x 11/4 in. screws and bolts 12 

1/4-20 x 2%/1 -in. screws and bolts 16 

September, 1969 

Fig. 6 -View of end of boom shows how nylon sup- 
port rope is attached with turnbuckle and clamp. 

copper wire. Drill a small hole in the ends 
of the elements and connect the wires with 
a small nut and bolts and a heavy -duty solder 
lug. To insure horizontal rigidity install a 
3 -in. No. 8 wood screw through each plat- 
form base into the vertical support pole. Coat 
all bare wood, metal and bolts with spray 
painting to protect from weathering. 

Dress the antenna feed line from the upper 
driven element feed point down the pole and 
along the boom. Strap the coax with tape. $- 

You also can couple vertical and horizontal ele- 
ments with No. 10 Nu -Rail fitting available from 
Whitehead Metal Prod., Milik SL, Cartaret. N.I. 
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E/ Kit Report 

Economy 
Treasure Locator 

Caringella TRL-1 

Birch handle, left, is about 3 ft. long and folds in half for storage. Center photo shows electronics. Out- 
puts of two FEl oscillators go to mixer which is followed by two audio stages. Search head, right, is 
glass -epoxy board that is used without cover. A coil is etched on top side, a shield is etched on other. 

SOME people work for their bread. Others 
wait for an inheritance. A few think 

money grows on trees. Some hopefuls even 
dream of finding money in the streets. Then 
there's a growing fraternity of people who 
seek riches from buried treasure. The 
standard tool of their trade is a metal locator 
such as this $29.95 model sold by Caringella 
Electronics, Inc., Box 327, Upland, Calif. 
91786. 

An easy one -evening project (our construc- 
tion time was about two hours), the TRL -1 
works on the beat- frequency oscillator 
principle. That is, the circuit consists of two 
oscillators, one of which operates at a fixed 
frequency (around 1 mc). You adjust the 
frequency of the other until you don't hear a 
tone in the headphone. When the search head 
passes over metal or mineral objects, the 
frequency of the tunable oscillator changes 
and you hear a tone. 

Construction presented no problems. The 

tuning capacitor, volume control and power 
switch as well as phone jacks, mount in one 
half of a U -shape metal cabinet. All other 
parts mount on a small printed -circuit board. 
Tune up consists of adjusting one coil slug. 

One thing worried us. The glass -epoxy 
search head is not enclosed in anything. We 
have an uncomfortable feeling that someday 
it might hit a rock and break. Since the search 
coil and shield are etched on the board, 
there could be trouble. Also, our first search 
head did not work; a replacement did. 

Have we found any treasure yet? Nope. 
We tried to find a hammer head but there 
was a tone when the search head got close 
to wet grass. This prevented our getting a fix 
on the head some 2 in. below on the ground. 

The locator was a great aid in finding 
buried 20 -penny nails used as markers on a 
dry clay tennis court. The nails were spotted 
at t/z to 1 in. On a wooden floor the locator 
detected a quarter at 11/2 in. 4- 
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They're. Taking the Guesswork 
out of Scatter Communications. 

To get a goad signal into a target area 

international short -wave broadcasters 

now are probing the ionosphere. 

By STANLEY _EINWO -L INTERNATIONAL BROADCASTERS located in 

the United States are developing a system based on 

the principles of radar that will boost the signals aimed into target areas with- 

out requiring increased power or antenna gain. The system, called backscatter 

sounding, is expected to be operational within a year. If successful it could 

revolutionize broadcasting techniques on both short -wave and amateur bands. 

How it Worts. Radio waves striking objects on or above the earth are 

reflected and scattered in all directions. A small portion of this reflected energy 

always returns to its source. By measuring the time between the transmission of 

the energy and i:s return to the point of origin, accurate determinations of the 

reflecting object's distance from the transmitter can be made. 

We know ratio waves travel at the speed of light - 186,000 mi.. - r sec- 
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Fig. 1. Nomograph shows relationship of backecat- 
ter time to target distance. Height of ionosphere (up 
to 300 mi.) depends on amount of solar activity. 

Scatter 
Communications 

ond. A delay of a microsecond between the 
time a radio wave is transmitted and the time 
it's received back at the transmitter corre- 
sponds to a round trip (984 ft.) over a path 
492 ft. long. All radar measurements are 
based on this principle. Most radar devices, 
however, operate at frequencies of 1,000 mc 
or more because short wavelengths give a 
more accurate determination of the size and 
shape of physical objects. 

Shortly after World War II it was discov- 
ered that short radio waves (between 3 and 
30 mc) display radar -like characteristics. 
These properties help to reveal information 
about a signal as well as valuable informa- 
tion about the ionosphere. 

Long- distance short -wave communication 
is possible because there exists in the atmos- 
phere a series of electrified layers collectively 
referred to as the ionosphere. The ionos- 
phere is capable of reflecting radio waves in 
the high- frequency (3 -30 mc) portion of the 
RF spectrum. However, the ionized gases 
making up the ionosphere change from day 

6? 

3000 

Engineer for Radio Free Europe compiles detailed 
charts as he listens to international short-wave 
band. Effort is made to improve RFE's signal. 

UPI Photo 
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MODE 5 
(22.5') 

MODE 4 
(17) 

MODE 3 
(12.5') 

MODE 2 

I t) ) 

MODE I 

(3.5') 

Fig. 2. RFE backscatter depends on finding best 
angle for propagation of signal at a given fre- 
quency. Distance increases as angle decreases. 

to night, from season to season and over an 
11 -year cycle dependent on the number of 
sunspots. 

A high -frquency radio wave entering the 
ionosphere will either be absorbed, be re- 
flected back to earth or be lost in outer space. 
Reflection back to earth depends on the 
amount of ionization in the layers, the fre- 
quency of the radio signal and the angle at 
which the wave strikes a particular layer. 
Most radio energy returning to earth is re- 
flected by the earth back to the ionosphere, 
where it is again reflected to a distant point. 
These sky waves make communication over 
great distances possible. 

Backscatter Technique. Because of irregu- 
larities on the surface of the earth, a small 
portion of the energy striking it at some 
point will be scattered in all directions and 
even scattered back toward the transmitter. 
(Hence, the term backscatter.) By setting 
up a directional antenna and a receiver that 
feeds its output into an oscilloscope the 
backscattered signal can be monitored and 
analyzed right in the vicinity of the trans- 
mitter. 

If the transmitter should send a series of 
pulses at different frequencies, say beginning 
at 3 mc and sweeping up at predetermined 
intervals to 30 mc, a receiver monitoring 
these pulses will show just what frequencies 
are being backscattered. Some of the signals 
will be absorbed by the ionosphere, some will 
penetrate it and some will be propagated. 

September, 1969 

Backscatter sounding tells the broadcaster 
which frequencies are being propagated by 
the ionosphere and consequently which fre- 
quencies can be used for communication to 
a specific area of the world. 

In addition, when the pulses are viewed 
on a scope, the time delay can be calculated. 
The time delay between the transmitted pulse 
and received echo gives the approximate lo- 
cation of the point of reception. This is il- 

lustrated in Fig 1. If a scope shows a delay 
time of 20 milliseconds at a particular fre- 
quency, we can arrive at our target's distance 
by estimating the height of the ionosphere 
(HL). In general, 300 kilometers is a rea- 
sonable assumption and the chart gives us a 

target distance of about 2,900 kilometers. 
Since no energy has been returned from a 

closer location it follows that the target dis- 
tance was about 2,900 kilometers (or 1828 
miles). 

Radio Free Europe. The backscatter 
sounding system currently under test by 

Radio Free Europe is more sophisticated 
than the technique described above. It con- 
sists of a high -gain curtain antenna for trans- 
mitting and a frequency -shift pulse keyer at 
the input. This device shifts the carrier fre- 
quency of a transmitter for short periods of 
time while pulses of energy are sent out. A 
receiver and antenna system are tuned in step 
with the shifted carrier. The antenna consists 
of nine vertically- stacked cubicle -quad ele- 
ments mounted on a 108 -meter tower. It op- 
erates in the 11.8 -, 15.3 -, and 17.8 -mc in- 
ternational short -wave bands and can be ad- 

[Continued on page 103] 

40 METERS 

11 
LS 20 METERS l15 METERS 110 METERS 

6 METERS 

Fig. 3. Backscatter display for amateur bands. First 
pulse is from transmitter: echoes indicate distance 
of transmission (greater with higher frequency). 
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REMEMBER those old intercoms? They 
used several tubes and if left on for long 

periods of time got as hot as fire. Yet up- 
dated intercoms using transistors gave you 
two limited choices: an expensive multi - 
transistor system or a cheap outfit with 
enough distortion to garble every message. 
By using an integrated -circuit amplifier in an 
intercom you can get high- quality, low -dis- 
tortion sound at rock- bottom prices. 

The schematic of our Tight- Budget Inter- 
com shows how it's done. Transistor Q1 is a 
high -gain amplifier that boosts the output 
voltage from the speaker/ mike to approxi- 
mately 0.5 V to drive amplifier IC1 to almost 
1 -watt output. That's the whole bit, Q1 and 
IC 1. Everything else in the circuit consti- 
tutes the power supply and the necessary 
speaker switching. 

The IC amplifier, A GE PÁ234, is the 
heart of the unit. It consists of seven tran- 
sistors, three diodes and three resistors in a 
package about 1 in. long by IA in. wide. Tran- 
sistor Ql is used to increase sensitivity so that 
the intercom can be used as a babysitter or as 
a listening post. The intercom can pick up 
footsteps at 20 ft. 

The model shown provides single master 
performance. That is, the master station, 
which houses the amplifier and talk/ listen 
switching always monitors the remote station, 
which consists only of a speaker in an en- 
closure. Only the master has privacy; that is, 
the remote cannot listen to the master until 
talk/ listen switch S2 is pressed. 

Current drain in the standby mode is ex- 
ceptionally low -less than 10 ma -and the 

By VICTOR KELL 

unit can be left on continuously for pennies 
a year. At full output (1 watt) the intercom 
draws 100 ma; therefore, T1 must be rated 
for the 100-ma load. However, if you don't 
intend to use the intercom at loud volume 
levels you could get by with a 35- to 50 -ma. 
power transformer, though the distortion on 
voice peaks will be considerably higher than 
the rated 1 to 3 per cent total harmonic dis- 
tortion. 

As long as you wire the perforated -board 
amplifier exactly as shown you can use any 
mounting arrangement for the speaker, 
switch S2, and volume control R7. The reason 
the amplifier must be built as shown is be- 
cause the IC is a wideband amplifier and is 
extremely sensitive to ground loops. Couple 
this with the very high gain of Ql and a single 
difference in the circuit grounding from that 
shown will produce total instability-con - 
tinuous howling. 

Also, the speaker load must be a minimum 
of 16 ohms. We suggest using a 32- to 45-ohm 
intercom speaker because it is specifically 
designed to avoid the heavy, boomy sound 
produced by standard speakers when used 
as mikes. Our intercom's sound quality is 
very crisp. If the speaker impedance is less 
than 16 ohms the IC amplifier will break into 
oscillation at low to moderate output -power 
levels. If, to keep costs down, you want to 
use an 8-ohm speaker, connect a 10 -ohm re- 
sistor between C6 and S2. Although the 
amplifier will work it will not have high sensi- 
tivity and the sound will be somewhat dis- 

,.torted. Best thing to do, therefore, is use a 
high- impedance speaker. 
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Construction 
Start by completely wiring the perforated - 

board amplifier using Vector T28 terminals 
or flea clips for tie points. You will find that 
IC1 can be easily mounted if you use a piece 
of perforated board (21/4 x 41 in.) with 
3/16-in. hole centers; the holes will line up 
with ICI's wiring tabs. Note in the pictorial 
and photograph that only the terminals on 
the IC which are used are soldered to tie 
points -this is adequate for support. 

Since ICI's terminals are not numbered 
make certain you orient it correctly or you 
will be wiring to the wrong terminals. Look- 
ing at the end of IC1 you will note the ter- 
minals are not centered exactly; they are 
closer to one side than the other. Mount ICI 
so that the distance from the terminals to the 
board is less than from the terminals to the 
top of the IC. If you bend the IC terminals 
90° they will drop right into the tie points. 

First wiring step is to solder a 1 -in.- square 
heat sink to the tab that sticks out the end 
of the IC. The heat sink can be cut from a 
tin can-not aluminum as it won't take 
solder. 

Except for C3, C6 and R7, all part values 
are critical and should not be changed. Simi- 
larly, the power supply output voltage must be 
20 to 22 VDC. The use of 1/4-watt resistors is 

suggested as it avoids crowding, though 1/2- 

watt resistors can be substituted. A heat sink 
is not required when soldering ICI's ter - 
minals, but the soldering iron should be less 
than 50 watts and have a pencil tip. Use a 
heat sink on Q1's leads and keep them full 
length. 

September, 1969 

Double check the polarity of C2, C6, SRI 
and SR2 before applying power as a reversal 
can cause permanent damage, especially to 
IC I. 

After the amplifier is completed, set it 

aside temporarily and mount the cabinet 
components. The speaker specified is round 
and has no mounting holes. It is mounted on 

the panel with four small cable clamps, as 

shown in the photograph. Do not overtighten 
the clamps' mounting screws as too much 
pressure might distort the speaker frame. If 
you can obtain a 32- or 45-ohm intercom 
speaker that has mounting holes by all means 
use it. 

Switch S2, the talk /listen switch, can be 

any DPDT type -either slide, toggle or 
rotary. It is best to use a spring -return type 
so that the master station is automatically 
returned to listen mode when the switch is 

released. Volume control R7 can be any 

potentiometer rated from 1,000 to 50,000 
ohms, either audio or linear taper -use what- 
ever you have. 

After the cabinet components are in place, 
install the amplifier as shown making certain 
there is sufficient clearance to allow the cabi- 
net cover to be slipped into place. Complete 
the intercom wiring taking care to install 
the ground connections exactly as shown. 
The board assembly is grounded through the 
input cable's shield to R7's case. The 
speaker ground is returned to a ground point 
on the board -do not ground the speaker to 

'the cabinet. Incorrect grounding will pro- 
duce continuous howling or a tendency of 
the amplifier to break into oscillation. 
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Tight- Budget 

Intercom 

Although units shown on 
the first pages of this arti- 
cle were built in wooden 
cabinets, our prototype 
was built in 7 x 5 x 3 -in. 
Minibox. Note that Cl and 
shield on wire from R7 to 
board are soldered to R7's 
right lug which is also 
soldered to R7's case. Vs -in. 
spacers are used between 
board and case as shown 
in photograph at bottom. 
Heat sink tab coming out 
of end of IC1 should be 
nearest to the circuit board. 
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BOTTOM VIEW 

14 

12 

10 

B 

TOP 
VIEW 10 

END VIEW 

The remote speaker assembly is simply a 
speaker in an enclosure. The Radio Shack 
33/4 x 61/2 x 2 -in. Perfbox makes an ideal 
enclosure as it is drilled with speaker holes 
and a t/4 -in. hole for the connecting wire 
or a !44 -in. phono jack. The speaker can be 
mounted in the box with epoxy cement. 

Checkout 

Connect the negative lead of a DC volt- 
meter to the chassis and the positive lead 
to the junction of SRI and SR2. Apply power 
by turning SI on and note the meter's indica- 
tion. If the meter indicates more than 25 V 
quickly shut off the power and check the 
color codes on Ti's primary wires as you 
most likely have used the wrong leads. The 
correct primary leads are green with black 
tracer and red with black tracer. If the meter 
indicates less than 20 V, check Ti's sec- 

Electronics Illustrated 
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BLK /WHT 

BLK/GRN 
117 VAC 

SI 

BLK/ 
YEL 

BLK 

BLK/RED 

CI 

R2 

Ti GRN 

(ó 
BLU 

0 RED 

SRI 

T 
SR2 

RI 
WNW 

TC2 

When S2 is in listen position. signal from re- 
mote speaker is fed via R7 to input; SPRR. 1 moni- 
tors. Flip S2 and the speakers are interchanged. 

14 

-C3 
R6 

R5 

REMOTE 
SPKR. 

Board in our model is 
21/4 x 41/2 in. Only place 
things get tight is 
around IC. Heat sink for 
IC (shiny object at top, 
left) is 1 -in, square 
piece of tin cut from 
a can. Silicon recti- 
fiers SRI and SR2 are 
at right of the board. 

VOLUME 

PARTS LIST 
Capacitors: 25 VDC or higher 
C1 -.01 pf, 500 V disc 
C2 -500 µf electrolytic C4 -.01 pf 
C3 --2, .22 or .25 pf C5-.05 pf 
C6 -160, 200 or 250 pf electrolytic 
C7 -.001 pf .11- -Phono jack 
IC1 -PA234 integrated circuit (GE) 
Ql- 2N3391 transistor (GE) 
Resistors: V/. or 1/2 watt, 10% 
R1- 22,000 ohms R3 -10 ohms 
R2 -2.2 megohms R4,R6- 100,000 ohms 
R5 -1 megohm 
R7 -5,000 -ohm potentiometer with SPST 

switch S1 -SPST switch on R7 
S2 -DPDT switch (see text) 
SPKR -1 -32 or 45 -ohm intercom speaker 
SR1,SR2- Silicon rectifier: 50 PIV, 100 ma 
T1- Low -voltage rectifier transformer; sec- 

ondary: 10 -20 V center tapped, 40 V center 
tapped @ 100 ma (Allied 54 C 4732) 

Misc. -7 x 5 x 3 -in. Minibox, perforated board, 
% -in. -long spacers 

A KIT of two intercom speakers and IC1 
is available for $6.65 plus 80¢ postage and 
handling from Custom Components, Box 
352 Alden Manor, Elmont, N.Y. 11003. 
N.Y. State residents add sales tax. Cana- 
dians add $1. No foreign orders. 

ondary leads and SR 1 and SR2. The correct 
secondary leads are green and red to the 
diodes and yellow to ground. If the meter 
indicates the correct B +, generally between 
20 and 22 VDC, move the positive meter 
lead to Qt's collector where the voltage 
should be about half the B +, though the 
normal collector voltage range is from 8 to 
14V. If you don't obtain this voltage and 
the unit is inoperative check to see if Q1 is 

defective or change R2's value. 

Operation 

Connect the remote speaker to JI and 
apply power. Set R7 to about its mid -rota- 
tion position. You should be able to con- 
tinuously monitor the remote station. To talk 
to the remote, simply flip S2. Volume control 
R7 adjusts the speaker volume of both the 
master and remote speakers. e 
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CB Corner CB 
By Len Buckwalter, KQA5012 

HEARING about CB exploits may be 
somewhat like reading wanted posters 

in the post office: lots of exciting action and 
much of it beyond the pale of the law. But 
there is a glimmer of change. What's happen- 
ing in Oconomowoc, Wis., is proving that a 
band of civic -minded CBers cannot only put 
the radio rascals to rout but also score re- 
markable success in public service. 

It all started when Ed Beyler, an employee 
of the Wisconsin State Highway Patrol, won- 
dered whether CBers could help solve the 
state's persistent problem of motorists in dis- 
tress. Though troopers patrol a strétch of 
Interstate 94, they are spread out thinly over 
miles of expressway. A stranded driver may 
have to wait 45 minutes before encountering 
a passing trooper -perhaps longer if a bad 
accident snarls the schedule. Beyler described 
this problem to a CB dealer in Milwaukee, 
who steered him to the Waukesha County 
CB club. 

Anyone familiar with the fickle relations 
existing between CBers and public -safety 
officials might raise an eyebrow at this point. 
It's just like a confrontation between Chair- 
man Mao and Premier Kosygin. Their goals 
are similar but the approach differs. Histori- 
cally, police, fire, Civil Defense and other 
officials often have considered CBers as wel 

as a Public Service 

come as gnats on a whipped -cream pie. But 
that's not what happened in Wisconsin. 

The project got off to an auspicious start. 
thanks to Charles Case, captain of the club's 
disaster unit. He quickly recognized Ed 
Beyler's request as a golden opportunity for 
the CB club to prove its worth. Case dug into 
his own pocket and circulated a no- nonsense 
letter to Waukesha County club members 
describing a detailed plan: A CB rig would 
be installed (at Case's expense) in the com- 
munications room of state police head- 
quarters and be tuned to channel 9, the 
standard emergency frequency. The unit 
would be monitored by officers on a 24 -hour 
basis. Any mobile CBer encountering a dis- 
tress situation (stalled car, accident, bad road 
conditions, etc.) could radio the communica- 
tion room. 

Dreaming up the plan was easy. But what 
about the horrendous possibility of some 
CBer calling in and asking a state trooper for 
a QSL card, or comparing signal strengths, or 
asking, "What kind of rig ya got ?" Thinking 
ahead, Case implored everyone to keep the 
channel clean or risk blowing the project. 

The impact of his plan soon was apparent. 
"Channel 9 has undergone tremendous im- 
provements," says Case. When an unknowing 

[Continued on page 1081 

68 

Ed Beyler of Wisconsin 
State Highway Patrol 
was on the scene to get 
this photo of Capt. Ken - 

neley, District 11 State 
Highway Patrol Com- 
mander (left), talking 
with Charles Case, Dis- 
aster Service Captain 
of Waukesha County 
CB Club, who's on the 
right. Both men were 
instrumental in starting 
channel 9 operation to 
aid stranded motorists 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


The ABCs of 
o Color Television Servicing 

By Forest H. Belt 

Part Il: 
Color Servicing Fundamentals 

IN THE FIRST installment you reviewed the stages of a color receiver 
and learned about the four basic steps of troubleshooting. Also, you 

examined the block diagram of a set in ways that make it easier to trouble- 
shoot. Now turn to page 46 and take the short quiz on Part [. This should 
help to refresh your memory. 

The Power Supply. Before becoming better acquainted with the chroma 
section of a color receiver -the circuits that put color in a color TV and 
differentiate color from b&w -it will help if we check out the power 
supply. Just about every stage in the set depends on the low -voltage power 
supply. It furnishes the life blood of any receiver -its proper DC voltages. 
(You will learn later on how to check these DC voltages for component 
failure.) The power section is made up of rectifier tubes (or semiconductor 
rectifiers), a transformer, electrolytic capacitors, some resistors and a cir- 
cuit breaker or fuse. 

When a power supply goes dead so does the rest of the receiver. So if 
nothing is getting power, first check the line cord. If the heaters glow you 
know the line cord is okay. Check the fuse or circuit breaker next. Occa- 
sionally the breaker opens due to a surge in the power line feeding the 
house. The first test is to hold the circuit breaker button in for a second 
or two and then try turning on the set. If you hear a thump and the button 
jumps back out something inside the set is overloading the power supply. 
Reset the breaker and try the set again. If the breaker keeps opening try 
to locate the short. 

If the set has a fuse don't bridge it; try another fuse. If that one blows, 
assume there's a short to find. If the circuit breaker or fuse turns the set 
off instantly or within a couple of seconds, the overload may be in a recti- 
fier. Even if the breaker and fuse are working a dead set may be caused by 
rectifier tubes that have burned out. However, don't think the problem 
always can be solved by simply replacing a rectifier tube. Rectifier tubes 
can die a natural death or can be destroyed by shorted filter capacitors in 
the power- supply circuit. The way to determine whether it's the tube or 
something else is to replace the tube, turn the set on and alternately look 
at the CRT and the rectifier. If you get a normal picture you're in business. O If you notice that the plates inside the rectifier are beginning to glow red, 
or there is a bit of blue glow, and maybe even some tiny sparks, turn the 
set off fast and plan on doing some underchassis troubleshooting of filter 
capacitors. Sometimes even the low -voltage supply may seem okay and 
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still be weak. A typical symptom is a raster that has shrunk at the top and 
sides and has become fuzzy and out -of- focus. The most common culprit here 
is a rectifier. Simply replace it. 

The Chroma Section. Fig. 2 -1 shows the main stages in the chroma section 
and includes the high -voltage and focus stages which differ slightly from their 
monochrome counterparts. The chroma signal comes through at least one stage 
of video amplification after the video detector. It's then fed to the bandpass 
amplifier stage which can amplify all the different parts of a color signal equally. 
The video signal goes separately to the Y (luminance) amplifier where it's 
boosted enough to control the beams in the CRT. 

Just as the sweep signals in the receiver have to be synchronized with pulses 
from the transmitter, so does the color information. The station's color signal 
contains a small burst of reference signal just before each raster line starts. 
This burst actually rides on the horizontal blanking signal alongside the hori- 
zontal sync. Once the color -sync burst and the horizontal sync are recovered 
and amplified by the receiver's video stages they are fed to a burst amplifier. 
This stage recovers the color -sync signal and does away with everything else. 
The burst amplifier gives color sync a boost and sends it to the phase detector 
which matches up the color burst with a signal coming from the color oscillator 
(also called a reference oscillator). The phase detector compares the two 
signals and generates a correction voltage so that a control stage can keep the 
set's reference oscillator precisely in phase with the color -sync signal from 
the station. 

The primary output of the reference oscillator goes to the color demodulator, 
where it is used as a reference for the chroma signals. The demodulator sorts 
out the signals and comes up with the original parts of the color scene. Its 
output contains the exact amount of R, G and B signal to recreate the original 
color image. All three signals are fed to the CRT and mixed there with the Y 
(luminance) signal. All this activity occurs bit -by -bit and line -by -line just as 
in black -and -white reception. It is synchronized with the start of each raster 
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0 

0 
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line by pulses coming from the horizontal- output transformer. 
The control (controls are enclosed in circles) labeled color in Fig. 2 -1 per- 

mits the viewer to vary the strength of chroma signal fed to the demodulator 
circuit. Turning the control up makes colors stronger (they can be too harsh, 
however). The hue or tint control adjusts the phase of color signals in the 
chroma section with reference to the chroma signal originating at the transmitter. 
Advancing or retarding the phase (timing) of the color -sync signal in the burst 
amplifier, the tint control brings the colors into a true color relationship. The 
tint control is best set for accurate flesh tones in the face of a performer. At 
one end of its rotation it makes faces green; at the other, purple. 

The color -killer stage, with its adjustment, disables the chroma section when 
there is no color program. The killer circuit senses from the output of the phase 
detector whether or not there is a color burst. If this is absent the killer turns 
off the bandpass amplifier. Otherwise noise from the amplifier would show up 
as color confetti (something like colored snow) on the screen. The killer con- 
trol is adjusted without any station signal -there is only snow from the tuner. 
Turn the control to the point that leaves confetti. Then turn the control back 
slowly until the colors disappear from the snow. 

The high -voltage rectifier functions as in monochrome receivers and develops 
the same symptoms if it's defective: a black screen or poor focus. Test it by 

replacing it, but be sure you turn the set off first. Also, never use the arc -drawing 
method of testing the color high- voltage rectifier. It's output voltage- nearly 
25 kv of DC after rectification -can do a lot of damage. The high -voltage 
regulator keeps the voltage constant no matter what the video load on the 
CRT beam. Without it, the voltage would go way down whenever part of a 

scene is very bright because the beam then draws a lot of current. The focus 
voltage for the picture tube is sometimes taken from the high- voltage section, 
as suggested by the dashed line in Fig. 2 -1. Otherwise, it's taken from the 

horizontal -output transformer and rectified by its own tube or semiconductor 
diode. This voltage is pretty high, too -about 5 kv in most receivers. 

Obviously, there are certain precautions to take with color sets to protect 
yourself and viewers from possible X -rays. Normal high voltages can generate 
tiny amounts of soft X -ray energy in the picture tube, the high- voltage rectifier 

and the regulator. If you keep the high- voltage cage closed except when the 

set is off that protects you. When you make adjustments always follow the 

manufacturer's directions carefully. Too great a high voltage can develop over- 

doses of X -rays; the service instructions for the receiver tell you how to adjust 

high voltage properly. If you're careful there's no reason for any set you service 

to expose you to radiation. 
Curing Chroma Troubles. An easy symptom to spot is no color. You see 

color programs in black- and -white. However, the very fact that there is a black - 

and -white picture (video) means certain circuits in the color section are okay. 

Surprised? Then consider these points. If the color demodulator doesn't work, 

one color can dominate the others. For instance, a supposedly white raster can 

turn a wild shade of chartreuse or some other weird color. Thus, the demod- 

ulator stages are working if you see a normal b &w picture (one having proper 

values). Now the color -difference amplifiers control the electron guns of the 

tricolor picture tube. If one color- difference amp goes bad it affects that par- 

ticular gun and overbalances the colors. Conclusion: if the picture is okay in 

black- and -white, the color difference amps are probably okay, too. About all 

that's left is the bandpass amplifier (called color amplifier or color IF in some 

sets). It must be dead, or else the color killer is working overtime and won't 
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let it operate. If you can't get color check both the color killer and the band - 
pass amp! 

There's another problem that can spoil color viewing. The symptom is char- 
acterized by colors running all over the screen. The colors may be strong but 
they won't stay still; it will look as if only the color has fallen out of horizontal 
sync while the video remains normal. This loss of color sync lies in one of the 
stages that carry color synchronization to the reference oscillator. The most 
likely candidates are the burst amplifier (sometimes called burst keyer), the 
phase detector and oscillator -control tube (or reactance tube in some sets). 
Sometimes the tint control will not bring out correct hues -i.e., you can't get 
a flesh tone. Color alignment may correct the problem (you'll learn about that 
later) but first try replacing the burst -amplifier, phase -detector, oscillator -control 
or oscillator tubes. 

These are color troubles you can do something about now. In a lesson that 
follows you will learn how to troubleshoot the chroma section more thoroughly. 
A standard procedure will lead you quickly to most any fault -you'll soon 
discover that color sets are almost as easy to service as black- and -white jobs 
once you've mastered technique. 

Troubleshooting Technique. This is a good time to look at our trouble- 
shooting method with the entire color receiver in mind. From here on in keep 
the whole set in mind as you concentrate on sections, stages, circuits and indi- 
vidual components. Then shortcuts won't lead you astray as you work toward 
the defective part. 

Remember that the four basic steps are analyze, inspect, isolate and pinpoint. 
Steps one and two begin as you mentally divide the set into sections (as in 
Fig. 2 -2). You analyze the symptoms and inspect various stages: picture, sound, 
how well the operating and servicing controls do their jobs, how the parts on 
and under the chassis look and how each section of the receiver appears'to be 
working. After you diagnose the ailment, deciding from all your clues just which 
section of the receiver is at fault, you isolate the stage that is defective. While 
doing this you may be compelled to use instruments. Finally, you should replace 
the faulty component. 
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An example may help clarify this. Consider the sync and AGC block in 

Fig. 2 -2. Numerous lines run to and from the section since its operation is 

dependent on other stages. Keep that in mind as you divide up the section as 

shown in Fig. 2 -3. Examine each stage separately without ignoring its relation- 

ship to other stages in the set. Forget that relationship and you may waste a 

lot of time troubleshooting the wrong stage or even the wrong section. If a 

stage is inoperative it could be that there's trouble within or that signal voltages 

aren't reaching it from outside. When you've isolated the inoperative stage your 

next task is to pinpoint the defective part. You usually do this by king DC 

or signal checks -first to pin down which circuit in the stage is at fault, and 

then to determine exactly which component is defective. A detailed view at 

this stage of the game would look something like Fig. 2 -4. Here you come down 

to the brass tacks of troubleshooting a specific circuit. 

The logical way to start hunting for a fault in this stage is to make signal tests. 
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There are three signal inputs and you can use your oscilloscope to identify and 
measure each of them. Set the scope so it displays two or three horizontal lines 
of video; then check first at the output of the video detector. You should see well 
defined sync and video signals. Next probe the input to the AGC tube to be 
sure the sync/ video signal is there. 

The video signal also goes through a'stage of video amplification. The out- 
put of that stage should be inverted (sync pointed upward) and the signal 
should be 15 or 20 times as large as the output of the video detector. Make sure 
this signal reaches the AGC tube. Finally, check for the keying pulse from the 
flyback transformer. If all signals are present, use your voltmeter to check out 
the DC supply at the screen grid. 

There are always shortcuts to finding a defective part: alignment procedures, 
service bulletins, experience. But the sure -fire way is to go through this pro- 
cedure. After you're convinced a part is faulty, verify this by either testing or 
replacing it. Keep in mind throughout how the stages depend on each other 
for signals and power. The schematic diagram will show how and where they 
are coupled. These relationships are important because circuits sometimes have 
very complex interdependencies. 

In the next installment you'll learn how to set up color sets. We will discuss 
some of the equipment you'll need, such as a degaussing coil, VOM, VTVM, 
color -bar generator and service data. Also discussed will be such procedures 
as degaussing, getting color purity of each of the rasters, checking the horizontal 
and high voltages, gray -scale adjustment, pincushion correction, static con- 
vergence and dynamic convergence. What you've studied so far has been quite 
general. However, it's paving the way for troubleshooting and adjustment pro- 
cedures you'll learn about in the final three parts of this course - 

Examination on Part I 

I. Basic troubleshooting involves what four steps? 

2. What three signals modulate the chroma subcarrier at the color 
television transmitter to make up the chroma signal? 

3. If you see video on the CRT what stages can you assume are 
working correctly, or nearly so? 

4. Incorrect gray -scale in a color receiver is noticeable only during 
a color program. True or false? 

(Turn to page 103 for correct answers] 

Next Issue: Adjusting Color Sets 
Pius Examination on Part II 
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Do Dollars Buy Quality in 

AM -FM Pocket Radios? 
El runs field checks on a few sets in this highly- popular category 

... and then comes to some surprising conclusions. 

By E. L. GREGORY 

SEVERAL times a year discount (and other) stores run what are called loss - 

leader sales on pocket radios just to get you in the store. In the old days it 

was an AM radio for perhaps $2.95. Now stores try to lure customers in with 

pocket AM /FM radios at absurdly low prices. 

Can you really expect the FM performance of an AM /FM pocket radio 
priced under $10 to be any good at all, or as good as one priced at $20 or $25? 

Will you hear anything other than local FM stations on a cheap set? Will 

selectivity be so poor that you get two or more stations at the same time? 

To find out we purchased several off -the -shelf models priced from less than 
$10 to almost $30. We tested them in terms of relative sensitivity, selectivity, 
ease of tuning, output sound level and distortion. Based simply on the number 
of transistors and the number of IF amplifiers (some sets have two, some three) 
you might think it would be logical to assume there is a major performance 
difference between models. As we'll show, there isn't much. 

After testing and listening to six typical pocket AM /FM receivers (see 
photos), it immediately became clear that it is impossible to rate one over 
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Typical pocket AM /FM receivers we tested included such brand names as (going from left to right) 
Motorola, Emerson. Viscount, Lloyd's. Sony and XAM. Results showed that performance was essen- 
tially the same for all models regardless of price. Major differences included easier dial tuning, 
better telescoping antennas, slightly better components and more spacious battery compartments. 

AM -FM Pocket Radios 
another. We don't mention model numbers 
in our identifications because these sets have 
such a short life. In fact, several of the radios 
we evaluated may no longer be on the market 
in that exact form. Quite frequently a spe- 
cific model is a one -shot or one -shipment 
item -once it's gone, it's gone forever. First 
thing to face up to is that regardless of the 
brand name on the case -be it Sony, Pana- 
sonic, Motorola, GE, Emerson, Lloyd's or 
Uncle Tom's White Lightning Special - 
chances are it was made in the Orient. 

Our first test was made five blocks from a 
20 -kw (effective radiated power) FM sta- 
tion. The next was an evaluation some 20 mi. 
from New York City. Sensitivity, selectivity 
and distortion were essentially the same in 
all the models tested. Believe us, we tried (and 
failed) to get the goods on at least one 
módel. No luck. Regardless of price, overall 
performance from one set to the next did not 
vary enough to raise an eyebrow. We did 
find that sliderule dials are easier to tune 
than round ones and that a telescoping an- 
tenna which swivels can affect performance 
(by reducing multipath distortion), if that 
makes you feel any better. All were tuned to 

around 100 me (the most crowded part of 
the band in New York) and all exhibited the 
same amount of jamming. There was some 
strong -signal overload on a few models -not 
necessarily reflected in the price. However, 
overload on any set could be eliminated by 
shortening the telescoping antenna. 

Why the big price spread? Generally, it 
appeared due to the case and the quality of 
the components. The more expensive radios 
look better- perhaps they're easier to tune - 
but little else stands out. On some of the 
cheaper models the battery compartment is 
so cramped you can expect the connecting 
leads to break unless you are extremely care- 
ful when replacing batteries. Of course, there 
are minor differences in circuitry, just as 
there are slight differences in performance. 

These differences in sensitivity, selectivity 
and distortion will show up on the meters of 
test instruments, but not when you're simply 
at the beach or at home! Anyway, the fact 
is, you still can enjoy it ... whether it's to 
keep informed or be entertained while you're 
on the move, to record AM and FM programs 
on a cassette recorder or to attach a power - 
amplifier module and a better speaker. 

Just remember that your pocket blaster is 
not meant to be a long term investment and 
that $8 will buy as much as $30. 
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E/ Kit Report 

Solid -State VOM 
EVERY day, it seems, a new solid -state 

VOM comes on the market. One of the 
latest to make the scene is made by Delta 
Products, Inc., Box 1147, Grand Junction, 
Colo. 81501. Tagged the Model 3000, the 
kit's price is $59.95; it's $74.95 assembled. 

Similar in its capabilities to a VTVM, the 
3000 has two switch controls; the function 
switch selects the operating mode: + DC, 
-DC, AC, ohms and current ( it's also the 
power switch) . The other switch determines 
the 3000's range. As on a VTVM there are 
zero- and ohms- adjust controls. 

A field -effect transistor in the 3000's input 
circuit gives the instrument an input im- 
pedance of 10 megohms. Although this 
impedance is common to service -grade 
VTVM's, the fact that the 3000 can also 
measure current (which a VTVM cannot) 
gives it an important edge over a VTVM. 

The 3000 is powered by eight penlite cells. 
Current drain in the resistance mode is about 
35 ma. In all other modes it is about 2 ma. 
You can check the batteries under load by 
touching a probe to a screw in one of the 
mounting feet. 

The full -scale AC and DC ranges go from 
0.3 V to 1,000 V with 1:3:10 decading (1 V, 
3 V, 10 V, etc.). The voltage scales are linear, 
hence, the same scale is used for both AC 
and DC measurements. Resistance ranges are 
from R X 1 to R X 1 megohm, with 10 ohms 
at center scale. Full -scale current ranges are 
from 0.03 µa to 300 ma in X 10 steps. 

There is a pair of diode -connected tran- 
sistors ahead of the input FET. Their pur. 
pose is to prevent damage to the FET should 
the meter be connected to high voltage when 
the range switch is set to low voltage. The 
diodes have no effect on normal operation 
because they conduct- thereby limiting in- 
put voltage to the FET -only when the input 
voltage exceeds a safe value. 

The ohmmeter circuit is somewhat unusual 
in that it works from a constant- voltage 
source of 0.3 V with a nominal test current 
of less than 10 ma. While at first this might 
seem to be ideal for testing solid -state devices, 
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the ohmmeter cannot be used for such tests 
since 0.3 V is not quite enough to exceed the 
barrier potential of a semiconductor's junc- 
tion. Result is that the 3000 will indicate in- 

finite impedance for both polarity connec- 
tions. 

To measure current, the meter measures 
the voltage drop across an internal voltage 
divider. In this mode there is a 0.3 V drop 
across the 3000's input terminals, a value so 

low as to be of no significance. 
[Continued on page 110] 

Meter, shield and battery holder (top) come in- 
stalled. You wire the three circuit boards and 
solder lugs on switches to the foil on the boards. 
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Join "THE TROUBLESHOOTERS" 
They get paid top salaries 

for keeping today's 
electronic world running 

Suddenly the whole world is 
going electronic! And behind the 

microwave towers, push- button 
phones, computers, mobile radio, 

television equipment, guided 
missiles, etc., stand 

THE TROUBLESHOOTERS 
-the men needed to inspect, 

install, and service these 
modern miracles. They enjoy 
their work, and get well paid 

for it. Here's how you can 
join their privileged ranks - 

without having to quit your job 
or go to college in order 

to get the necessary training. 
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JUST THINK how much in demand you would be if you 
could prevent a TV station from going off the air by 

repairing a transmitter...keep a whole assembly line 
moving by fixing automated production controls...pre- 
vent a bank, an airline, or your government from making 
serious mistakes by servicing a computer. 

Today, whole industries depend on Electronics. When 
breakdowns or emergencies occur, someone has got to 
move in, take over, and keep things running. That calls 
for one of a new breed of technicians -The Trouble- 
shooters. 

Because they prevent expensive mistakes or delays, 
they get top pay -and a title to match. At Xerox and 
Philco, they're called Technical Representatives. At IBM 
they're Customer Engineers. In radio or TV, they're the 
Broadcast Engineers. 

What do you need to break into the ranks of The 
Troubleshooters? You might think you need a college 
degree, but you don't. What you need is know- how -the 
kind a good TV service technician has -only lots more. 

Think With Your Head, Not Your Hands 

As one of The Troubleshooters, you'll have to be ready 
to tackle a wide variety of electronic problems. You may 
not be able to dismantle what you're working on -you 
must be able to take it apart "in your head." You'll have 
to know enough Electronics to understand the engineer- 
ing specs, read the wiring diagrams, and calculate how 
the circuits should test at any given point. 

Learning all this can be much simpler than you think. 
In fact, you can master it without setting foot in a class - 

room...and without giving up your job! 
For over 30 years, the Cleveland Institute of Electron- 

ics has specialized in teaching Electronics at home. We've 
developed special techniques that make learning easy, 

even if you've had trouble studying before. Our AUTO- 

PROGRAMMED' lessons build your knowledge as easily 
and solidly as you'd build a brick wall -one brick at a 

time. And our instruction is personal. Your teacher not 
only grades your work, he analyzes it to make sure you 
are thinking correctly. And he returns it the same day 
received, while everything is fresh in your mind. 

Always Up- To-Date 
To keep up with the latest developments, our courses 
are constantly being revised. This year CIE students are 

N COLLEGE -LEVEL 
COURSE IN 

ELECTRONICS 
ENGINEERING 
for men with prior experience 
in Electronics. Covers steady - 
state and transient network 
theory, solid state physics 
and circuitry pulse tech- 
niques, computer logic and 
mathematics through calcu- 
lus. A college -level course for 
men already working in Elec- 
tronics. 

getting new lessons in Laser Theory and Application, 
Microminiaturization, Single Sideband Techniques, Pulse 
Theory and Application. and Boolean Algebra. 

In addition, there is complete material on the latest 
troubleshooting techniques including Tandem System, 
Localizing through Bracketing, Equal Likelihood and 
Half -Split Division, and In- circuit Transistor Checking. 
There are special lessons on servicing two -way mobile 
radio equipment, a lucrative field in which many of our 
students have set up their own businesses. 

Your FCC License -or Your Money Back! 

Two-way mobile work and many other types of trouble- 
shooting call for a Government FCC License, and our 
training is designed to get it for you. But even if your 
work doesn't require a license, it's a good idea to get one. 
Your FCC License will be accepted anywhere as proof 
of good electronics training. 

And no wonder. The licensing exam is so tough that 
two out of three non -CIE men who take it fail. But our 
training is so effective that 9 out of IO CIE graduates 
pass. That's why we can offer this famous warranty with 
confidence: If you complete a license preparation course, 
you get your FCC License -or your money back. 

Mail Card for 2 Free Books 

Want to know more? Send for our 44 -page catalog de- 
scribing our courses and the latest opportunities in Elec- 
tronics. We'll send a special book on how to get a 

Government FCC License. Both are free -just mail the 
bound -in postpaid card. If card is missing, use coupon 
below. 

ENROLL UNDER NEW G.I. BILL 
All CIE courses are available under the new G.I. BilL If 
you served on active duty since January 31. 1955, or are 
in service now, check box on card or coupon for G.I. 
Bill information. 

C I E Cleveland Institute 
of Electronics 

1776 East 17th Street, Cleveland. Ono 44114 

r --o 

Cleveland Institute of Electronics 
1776 EeeL 17th Street. Cleveland. Ot o 44114 

Please send me without cost or obligation. 
1. Your 44 -page book "How to Succeed In Electronics" describing 
the lob opportunities in Electronics today, and how your courses can 
prepare me for them. 

2. Your book on "How To Get A Commercial FCC License." 
I am especially interested in: 

Electronics 
Technology 

Broadcast EJ first Class 
Engineering FCC license 

El Electronic U Industrial Ü Electronics 
Communications Electronics Engineering 

Marne 
IrrlAfl I11Mr1 

Address 

City 
_ 

State Zip 

Check here for C. I. Bill information. 
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The Nam Shack 
By Wayne Green 
W2NSD,' 1 

IN THE OPENING paragraph of the FCC 
amateur regulations several good reasons 

are listed as to why the amateur service 
should exist. The most important reason of 
all, in my mind, is not mentioned. Sure, we 
amateurs provide emergency communica- 
tions. We provide a pool of trained engineers 
and technicians as well as radio operators 
during times of war. We even do a lot more 
than is generally recognized. All this comes 
under the concept of service. 

But amateur radio, thank heavens, is far 
more than a service. This aspect is more of a 
by- product, really. Basically amateur radio 
is fun. It is not an easy hobby; you have to 
work to get your license in order to have this 
fun. And once you have the license you face 
all sorts of frustrations and problems. This 
makes amateur radio all the more exciting 
once you surmount the difficulties. 

It is fun to talk with amateurs in Afghan- 
istan. It's fun to get up on a hilltop when 
you're broadcasting on 2 meters and work 
,cations 150 mi. away with a propped -up 
'ream. It's fun to work the South Pole while 
driving along in your car. It's fun to make 
like a miniature Western Union and send, 
receive and pass along messages in a traffic - 
handling system that reaches into every state. 
It's fun to construct your own rig and make 
it work, to collect QSL cards from all over 
the world or from as many states or countries 
as you can, or to organize and participate in 
emergency networks. And it's fun to get to- 
gether at radio club meetings and swap lies 
and exaggerations. Sometimes, if you've 
worked hard and done something unusual, it 
is even fun to tell the truth. 

Because ham radio is so much fun it in 
turn provides the services outlined by the 
FCC. And more important, it is providing a 
valuable service to our country (and to the 
world, for that matter) by getting youngsters 
interested in a scientific hobby. Amateur 
radio has been the gateway into electronics 
and communications for hundreds of thou- 

sands of our engineers and technicians. Most 
of them got caught up in the hobby while in 
high school. The fun involved in ham radio 
not only gave them some drive and purpose 
during those important formative years, but 
it also kept them out of the trouble that kids 
fall into when they have no time- consumini 
interests. 

It is estimated that about 80 per cent of 
all amateurs who start the hobby while in 
their teens decide to pursue electronics as 
their life's work. It happened to me, just as 
it has to thousands of others. 1 was hamming 
away in high school, building 2 -meter trans- 
ceivers, all -band receivers, 160 -meter rigs and 
having a ball. Then, as graduation neared, my 
school did a disastrous thing. They had all 
seniors take a series of aptitude tests. I had 
been planning on going to Dartmouth and 
eventually going into law but the vocational 
adviser, noting my great interest in hamming, 
strongly suggested that 1 go to an engineering 
college instead. Not knowing anv better. I did 
just that. 

Perhaps it worked out for me, who knows? 
I might have liked law. But my engineering 
background got me into electronics during 
the war and kept me in associated fields in 
business -hi -fi manufacturing, television en- 
gineering and direction, radio engineering, 
etc. Eventually I found that writing-and edit- 
ing were more fun and I've stuck with them. 

To appreciate the importance of amateur 
radio and how it channels 200,000 people or 
so into the electronics industry, try to pic- 
ture the industry's situation if we suddenly 
took all this ham talent out. There wouldn't 
be an electronics industry, practically speak- 
ing. It is more than a coincidence that those 
countries which have encouraged amateur 
radio are now the leaders in the world in 
electronics and communications. Without 
amateur radio how are you going to interest 
youngsters in going into electronics in the 
first place? 

We all got quite a start a few years back 
when we discovered that Russia had lofted a 
satellite first. Then we read that the Russians 
were ahead of us in attracting students into 
the sciences. Many government officials 
wrung their hands in public over the situa- 
tion until everything settled back as before. 
If we still consider it in our country's interest 
that our teenagers become interested in sci- 
ence, we could do a lot worse than expose 
them to amateur radio. Anyone interested in 

[Continued on page III] 
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The Incredible Ovshinsky Affair 
Wave the magic wand of electronics and Wall Street comes running 

By JAMES LYDON 

IF YOU'VE got it, flaunt it. So say the ads. Stanford R. Ovshinsky isn't the 

most humble person around in the scientific community today, but why 

should he be? He may have one of the best things going in semiconductor elec- 

tronics. Then again, he may not. Even the professionals are undecided at this 

moment. 
Mr. Ovshinsky is the author of several papers on glassy semiconductors -also 

called Ovonic devices--that exhibit what he has termed the Ovshinsky Effect. 

The big guns in the semiconductor industry (Bell Labs, RCA, Texas Instruments, 

etc.) have been working on glass devices off and on since the early sixties but 

Ovshinsky seems to be the first to have made a full -time thing of it. Now that he 

has announced the Ovshinsky Effect and its future applications, many people in 

the scientific and technical -press communities are mad at him for not telling it 

like they think it really is. 

Glass semiconductors differ from the silicon and germanium materials you 

are familiar with. Silicon and germanium are crystalline substances which pro- 

vide an abundance or lack of electrons at positive- negative junctions. Current 
flows according to the bias placed on the junction. Glass semiconductors, how- 

ever, are amorphous (disordered) materials. They exhibit a high resistance to 
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Ovshinsky Affair 
applied signals until a critical voltage (de- 
pendent on the design) appears at the two 
terminals of the glass layer; at this point 
resistance practically disappears. Thus, an 
Ovonic device acts like a semiconductor 
switch. You turn it on or off by applying the 
correct voltage. Also, the devices are said to 
be unaffected by radiation -a possible point 
of interest for the military. 

Problem is, glass semiconductors work 
according to little known principles so the 
whole thing is highly theoretical. The tech- 
nology of amorphous materials is not fully 
understood (crystal growers, take note!) and 
it is impossible to reproduce stable devices 
with any uniformity. This puts the Ovshinsky 
Effect back in time to when the transistor was 
still suffering growing pains. At the moment 
many experts are disenchanted with Ovonics. 
Its sudden presentation to the press on Fri- 
day, Nov. 8, 1968, had a lot to do with this 
state of affairs. 

Presentation is the key word. These days, 
how you sell an item is just as important as 
the worth of your product. Part of this hectic 
scene is the press kit. Between pieces of 
glossy cardboard bearing a company's name, 
reams of data sheets, photographs and other 
miscellaneous and sundry items are stuffed 
until the folder will hold no more. 

Such was the package that greeted a few 
technically unprepared reporters at the No- 
vember 8 press conference sponsored by 
Energy Conversion Devices, Inc., the com- 
pany headed by Mr. Ovshinsky. Since only 11 
of 25 reporters invited from the consumer 
press showed up, remaining press kits were 
mailed to publications selected with great 
care. 

When scientists at Bell Telephone Labs 
picked up a copy of the New York Times on 
the following Monday (Veteran's Day), they 
were probably mesmerized by a three -column 
headline on the front page which heralded a 
new era in physics. 

According to the Times story, the phe- 
nomenon whereby glass becomes a semicon- 
ductor was called the Ovshinsky Effect; and 
it had thus far yielded switches, computer 
memories and thin -film semiconductors, the 
latter having been heretofore considered im- 
possible in the industry. These Ovonic de- 
vices were termed a breakthrough in a new 
branch of physics that would make possible 
a whole new line of ultra- miniature gizmos- 

desk top computers, flat TV sets you can 
hang on your wall, ultra -fast switches, every- 
thing for a better world. 

Shades of Shockley! The Bell scientists 
probably recalled that the announcement of 
their transistor some 20 years ago got a mere 
four in. of space on the inside pages of the 
Times. And the transistor effect was hot news 
at the time. 

In Washington, one could imagine Russian 
diplomats scanning the front page of the 
Washington Post for news of the Paris peace 
talks. You guessed it! They read still another 
angle on the same story-a glass mini -switch 
had been announced at a press conference in 
Troy, Michigan. This story implied that the 
new device was a forerunner of a revolution 
in electronics similar to that started by the 
transistor. It probably appeared to the Rus- 
sians and some other foreign diplomats that 
the Americans had again widened the tech- 
nology gap. 

On Wall Street the quiet of the holiday 
was shattered by a banner headline in the 
esteemed Wall Street Journal which pulled 
readers into a story announcing cheap, easy - 
to -make glass versions of transistors. Invest- 
ment brokers, mutual fund managers, bank 
clerks and elevator operators underlined the 
name of Energy Conversion Devices and 
started a telephone marathon that would last 
well into the week. Indeed, the one -two 
punch of the Times and WSJ stories was 
enough to drop the stock values of virtually 
every major semiconductor manufacturer 
when the exchanges opened the following 
day. 

Throughout the country the story of the 
new science was told by the 11 odd reporters 
who had been among the select group at the 
Troy press parley. The Boston Globe, aiming 
for the egghead community of MIT and 
Harvard. proclaimed that Ovshinsky had 
made a discovery "missed by the world's 
great industrial laboratories and university 
physicists." Filled with pride, the Detroit 
News sounded off with "Troy Ovonics In- 
ventor Eyed for Nobel Prize." Finally, Sub 
urban America was filled in by the Associated 
Press which put the story on its wire. 

Only a monetary crisis in France could 
knock the story off the front pages of the 
Paris Herald; yet it had no trouble biting a 
good swatch of newsprint inside. The Herald 
picked up the Times story and ran it whole - 
the Ovshinsky effect had become a snowball 
effect, adhering to a little known law of 
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Headed for a Nobel Prize? Stanford Ovshin- 
sky was so photographed on Nov. 11, 1968 
after his company. Energy Conversion De- 
vices (located at Troy, Mich.), held a press 
conference to announce the development of 

Ovonic devices. After initial fever hit Wall 
Street and certain members of the press, 
Ovonics soon cooled down to a point where 
a deep freeze finally set in. Just what the 
outcome will be is anyone's guess. 

UPI Photo 

Newton that publicity begets more publicity 
unless acted upon by an external fact. Feed- 
back from the tidal wave was not long in 

coming. 
Phones rang all day at Energy Conversion 

Devices in Troy. Ovshinsky -overwhelmed 
by sudden fame -had a tough time handling 
the calls. A Milan magazine called about an 
interview, an Australian News service asked 
for a taped report, radio reporters from CBS 
sought material, and invitations to speak at 
universities poured in. Was impresario Sol 

Hurok waiting in the wings? 
The Dow Jones News Service (in a frenzy 

of activity after the Times and WSJ stories) 
began to record the scramble for Energy 
Conversion stock that occurred when the 
Street opened for business Tuesday. Traded 
over -the -counter ECD shares opened at 105 
from a low of 58 on the previous Friday. 
The asking price soared to 150 before trading 
ended; small fortunes were won and lost 
almost instantaneously before some Tuesday 
afternoon quarterbacking knocked the price 
of ECD down to 75 -still much higher than 
the pre -press conference price. 

September, 1969 

The first of the more cautious quarter- 
backs was Bache & Co., which issued a caveat 
to its investors on the basis of a dubious atti- 
tude that its investigators found among ex- 
perts in the electronics industry. 

Meanwhile, financial reporters for the 
Times (who not too willingly inherited the 
follow -up assignments from the Science desk ) 
started a probe but were unable to come up 
with much support for the enthusiasm of the 
Monday story. Ovonic devices, they found, 
were apparently not up to snuff, and a licens- 
ing agreement between ECD and ITT (cited 
in the initial story) had gone a little sour. 
If there were red faces around the Science 
desk they were to get redder still. 

The Wall Street Journal, homing in on 
fiscal aspects, reported in its follow -up that 
Energy Conversion was up tight, having sus- 

tained sizable losses during the last two years. 
Most of the firm's income, the Journal said, 
was derived from private investors and con- 
tracts. The company had only one profitable 
year in its eight years of operation, the WSJ 

noted dryly. 
As the Times and WSJ continued to ex- 

amine and meditate upon the Ovonic Won- 
der, Newsweek magazine, with more lead 
time, checked with its own inputs and dis- 
covered that the technical press had not been 
invited to the Troy press conference. For 
some reason, a subject as abstruse as amor- 
phous semiconductors was restricted to the 
lay press. It was almost like inviting Better 
Homes and Gardens to speed trials at Indy. 

Why trade and technical reporters were 
snubbed was soon to emerge much to the dis- 
comfort of the national press. For what had 
been brought back from Troy as hot copy 
had actually been circulating for years in 

the staid pages of trade magazines. Over the 
past five years Ovshinsky had been plying 
trade journals with reports of his efforts in 

glassy materials, explaining their potential 
use as semiconductors. He had examined 
hundreds of compositions and had worked 
relentlessly to build practical devices since 
founding the company in 1960. 

An in -depth piece on the Ovonic switch 
ran four years ago in Control Engineering 
Magazine. About this time, Ovshinsky began 
an advertising campaign in several trade 
journals wherein he described his devices and 
invited readers to send for a brochure on 
basic Ovonic principles. To reach a broader 
audience, the advertisement also ran in Scien- 
tific American in December 1964. 
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Ovshinsky Affair 

Two years later, Electronics, another in- 
dustry magazine, carried a detailed feature 
on Ovshinsky's new science and its alleged 
promise. The term Ovshinsky Effect was used 
here for the first time. The article emphasized 
the fact that Ovshinsky was far from alone 
in the field and that research at Bell Labs had 
created a rather volatile patent situation. 

Despite this publicity, much of which he 
generated himself at seminars and meetings 
of professional societies, Ovshinsky was un- 
able to get a rise out of the electronics in- 
dustry. There was no backlog of orders at 
Troy. No one was knocking down his doors. 

Confident, and still trying to get Energy 
Conversion into the black, the 46 -year old, 
self -educated inventor renewed his advertis- 
ing campaign in the fall of 1967 by running 
three full -page display ads in Electronics, 
Control Engineering and Scientific American. 
The copy this time stated the speeds of his 
switches and proclaimed the new field of 
Ovonic physics and technology. A photo of 
the switch in the advertisement was later 
handed out at the press conference -a car- 
dinal sin in any press agent's book. 

It is not an unfair assumption that if trade 
and technical reporters had been present at 
the Troy briefing they would have tempered 
much of the hysteria that appeared in Mon- 
day's newspapers. Indeed, the more journal- 
ists studied the circumstances of the press 
conference, the more it took on the guise of 
a vacuum. To begin with, it had been held on 
the eve of a three -day holiday weekend; there 
was no opportunity for the reporters to check 
out the claims with leading industrial organi- 
zations. Since only 11 reporters had the story 
none of them could afford to sit on it with- 
out risk of being scooped. It was a case of 
mass psychology, par excellence. 

Ovshinsky claims to have had a good rea- 
son for choosing Friday. On the following 
Monday the details of his Ovonic theory (ex- 
plaining the materials he was working with 
and had recently patented) were to appear in 
the Physical Review Letters, a highly re- 
spected organ of the American Physical So- 
ciety. Being published in the Letters, for a 
non -physicist, was no mean accomplishment 
and Ovshinsky felt some chest -pounding was 
justified. 

The only snag was that while a copy of 
the PRL paper was in the press kit, its jargon 
was beyond the grasp of the reporters. An- 

gfi 

ticipating this, a ten -page explanation of the 
treatise was also in the kit and in plainer 
language it unfolded the story of Ovonics. 
much of which was by now old hat. Probably 
an all -time record for length, it was lifted 
almost bodily into newspaper stories. No one 
took the time to examine the copy. 

If Ovshinsky had anything going for him 
that Friday, it was undoubtedly the all -star 
cast of physicists, including a Nobel laureate, 
which endorsed his work. Three of them 
briefed reporters at the conference and it 
appeared to bother no one that one was an 
officer of the company and the others, con- 
sultants to ECD (one a shareholder). 

Though Ovshinsky was stunned by the 
magnitude of the press coverage -"I had ex- 
pected a blurb in the Sunday papers," he said 
afterward -he did not help his cause any by 
refusing to say who was buying his Ovonic 
devices, reportedly being turned out at the 
rate of 150,000 a day at Troy. This prompted 
Newsweek to ask in its weekend story, "Did 
Ovshinsky have anything or didn't he ?" 

Top brass at some of our country's leading 
daily papers, a trifle anxious over the stock 
market reaction, undoubtedly put the same 
question to their science editors. 

The New York Times Science desk, how- 
ever, stuck to its guns. "In my opinion, the 
Ovshinsky story merited page one on the 
basis of his paper in the Physical Review 
letters, said Henry Lieberman, chief of the 
Times science desk. "My reporter tried to 
check it out at Bell Labs but they gave him 
a lot of double talk. I called them myself and 
they were afraid to say anything for publica- 
tion." Mr. Lieberman added that the Times 
"was only interested in the scientific aspects 
of Ovshinsky's work and not the technology, 
and if 20 physicists think it's great stuff, that's 
good enough for me." 

George Trigg, senior editor at Physical Re- 
view Letters, noted that when the Ovshinsky 
manuscript was submitted it was assumed the 
work had no previous history, at least not on 
the scale that was later discovered. "If we 
had known that some of it had appeared in 
advertisements we would have turned it 
down," said Trigg. Apparently the referees at 
PRL were caught napping. 

In any event, there emerged out of it all 
an exuberant inventor -a high school drop- 
out -whose name and company were cata- 
pulted around the world in no more time 
than it takes to write a headline. -`- 
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For Better Stereo, 
Change to a 

Magnetic Cartridge 
By JOSEPH RITCHIE 

UNLESS you have a component stereo system or a portable record player 

of component quality, a good part of what's on a recording never gets 

to your ears. Reason for this is that the manufacturing shortcuts that lower 

the price of the portable player also cut out much of the sound. First, you've 

got small speakers working against you. Generally speaking, amplifiers do 

a good job because their being solid -state makes it somewhat difficult to design 

a terribly bad one. Then there's the cartridge, and that's where most of the 

sound dies (or is never born). It takes a magnetic cartridge to do justice to 

a good recording. The ceramic cartridge supplied with most portable stereo 

record players simply can't do the job. You can easily upgrade your player by 

installing a magnetic cartridge. 
A magnetic cartridge means you'll need our IC preamp to equalize (RIAA) 

and amplify the cartridge's output voltage so the record player's amplifier 

can be driven to full output. Our preamp is self powered and it can be used 

with just about any stereo player. A single IC, a Motorola MC1303L, pro- 

vides the amplification and equalization for left and right channels; separa- 

tion is about 60db. Used with a typical magnetic cartridge the preamp's 

output is slightly greater than 0.3 V (rms). This will be just right for some 

players, a little too much for others, and just a little under the level needed 

by some players. If you get too much volume, the preamp's output can easily 

be padded down. If the volume is not enough, the slight sacrifice will be more 

than offset by the improvement in sound quality. 

The preamp is built on a 5 x 51/2 piece of Keystone G- pattern perforated - 

board. (A cabinet is not needed as the board can be installed in the player 

near the amplifier). G- pattern board, rather than standard board must be 

used as the holes have the same spacing as the IC's terminals. Standard perf- 

board holes will make it difficult to mount the IC. A 14 -pin in -line IC socket 

could be used, except it is difficult to obtain. 
All IC connections are made to push -in terminals and every single connec- 

tion must be made to a tie point. There must be no floating connections as 

they can cause amplifier instability. Another cause of instability is not dupli- 

cating the parts layout exactly and not using the parts specified. A change 

of capacitor value can cause the amplifier to break into oscillation. 

Construction. First, complete the power supply as you must be certain 

its output voltages are correct before connecting the preamps. Note that 

the power supply is bi- polar, that is, it has outputs that are +13 and -13 V 

with respect to ground. You cannot connect a single -ended power supply to 

the IC by connecting the B- to pin 7 and the B+ to pin 14. Pin 14 must 
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/ Preamp le shown in / magnified view at left: 
power supply is shown 
above. Note two ground 
leads from preamp to 
power- supply ground 
bus. Photo below shows 
true location of parts on 
perforated circuit board. 

Change to a Magnetic Cartridge 

connect to +13 V and pin 7 to -13 V. 
(There is no direct connection between any 
pin on the IC and ground.) 

Rectifier BR I is a molded diode bridge. 
The transformer secondary leads connect to 
the two terminals opposite the symbol 
molded in the case. The terminal marked + 
is the positive output and the terminal 
marked - provides the negative voltage. 
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Schematic. Preamps are shown one above the 

other at the left and the power supply is shown 
below. Power supply has two 13-V outputs with 
respect to ground. + 13 V goes to pin 14 on IC: 
-13 V output goes to pin 7. Pin numbering of 

IC is in sketch below power supply. View 
is of top of IC with Motorola symbol as shown. 
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Both the positive and negative filter circuits 
are identical, and the filter capacitors must 
connect to ground as shown; do not connect 
the capacitors from the +13 to -13 V out- 
puts. 

When the power supply is completed check 
it out in the following manner: Connect a 

2,200 -ohm resistor across the output ter- 
minals (+13 V to -13 V) and measure the 
voltage across the resistor. If it is not be- 
tween 22 and 26 V you have made a wiring 
error or used the wrong primary taps on 
the power transformer. Next, with the 2,200 - 
ohm resistor connected, measure the voltage 
from each side of the power supply to 
ground. Each side must measure exactly half 
the total voltage. That is, if the total voltage 
is 26 V, each side should measure 13 V to 
ground. If the positive side measures more 
than the negative side, or if you got a total 
voltage considerably less than 22 V check 
that the polarity of C16, C t 7 and C18 is 

correct. In no event must the total voltage 
(with the 2,200 -ohm resistor connected) 
measure greater than 26 V. If it is greater it 

may be because your line voltage is high. 

September, 1969 

IC is mounted by fanning out every other lead and 
then dropping into four rows of push -in termi- 
nals. Hole pattern of board matches pin spacing. 

in which case connect the AC line to TI's 
blk /wht and bik /red wires. When the power 
supply checks out, remove the resistor and 
complete the amplifier. 

If you use an IC socket cut a hole in the 
board and cement the socket in place so that 
the terminals are on the top of the board - 
the IC will mount on the underside of the 

board. If you don't use a socket, use push - 

in terminals to mount the IC, which goes on 

the underside of the board. Using long -nose 
pliers, fan -out the IC's 1, 3, 5, 7, 8, 10, 

12 and 14 terminals. From the top of the 

board install a row of four push -in terminals. 
Then put push -in terminals in the three ad- 
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Install preamp as close as possible to player's 
amplifier. Make sure there is clearance for all 
changer parts before mounting preamp to place. 

Change to a Magnetic Cartridge 

jacent holes. Do the same on the other side 
of the IC. 

From the underside of the board, slip the 
IC's pins into the four rows of terminals. 
Gently push the pins in as far as possible 
and then tack -solder with a fine -tip iron rated 
no higher than 40 watts. To protect the IC 
avoid excess heat or solder. Only the IC. 
ground -bus and power- supply connections 
are on the underside of the board; all other 
components and wires are on the top. 

Fo conserve space and avoid a parts jam 
all capacitors should be the printed -circuit 
type with both leads sticking out the same 
end. Resistors R3, R4, R5, R8, R9 and R10 
should be mounted on end. Mount the re- 
maining resistors flat on the board. Make 
certain the polarity C6 and C13 is correct. 
Turn the board over and check that a solder 
blob didn't run down a terminal and short 
two IC terminals. 

Amplifier Installation. Carefully remove 
the changer from your player and unplug or 
unsolder all wires from the changer to the 
amplifier. Mount the preamp near the player's 
amplifier so that the IC's input terminals are 
as far as possible from the AC line cord going 
to the amplifier or changer. Locate the AC 
line cord going to the changer's motor and 
splice TI's primary wires to it. Since the rec- 
ord changer's AC supply is disconnected after 
the last record is played, the preamp will be 
turned off automatically. 

PARTS LIST 

BRl -Full -wave bridge rectifier; 50 P1V, 1 A 
(Motorola HEP -175) 

Capacitors: 25 V unless otherwise Indicated 
C1,C7,C8,C14 -.25 µf 
C2,C9 -.005 µf C3,C10 -.1 µf 
C4,C11 -6,800 µµf ceramic disc 
C5, C12 -1,500 µµf ceramic disc 
C6,C13 -10 µf, 6 V electrolytic 
C15,C18 -100 µf electrolytic 
C16,C19 -50 µf electrolytic 
C17,C20 -100 µf, 15 V electrolytic ICI- MC1303L stereo preamplifier integrated 

circuit (Motorola) 
Resistors: 1/2 watt, 10% unless otherwise in- 

dicated 
RI,R6- 47,000 ohms R2,R7- 820,000 ohms 
R3,R8 -1,000 ohms 
R4,R9- 750,000 ohms, 5% 
R5,R10- 51,000 ohms, 5% 
R11,R12,R13,R14 -560 ohms 
T1 -Low- voltage rectifier transformer; sec- 

ondaries: . 10,20,40 V center tapped @ 35 
ma. Allied 54 C 4731 

Misc. -Perforated board, push -in terminals 
The Motorola MC1303L is available for $5.40 

plus 75¢ postage and handling from Cus- 
tom Components, Box 352 Alden Manor, 
Elmont, N.Y. 11003. Canadians add $1. 
N.Y. State residents add sales tax. No for- 
eign orders. 

If you can't find mounting screws for ceramic 
cartridge, removing the cartridge from spring re- 
taining clip will expose them on mounting plate. 

Unsolder the leads from the player's am- 
plifier input and connect them to the pre - 
amp's input (C1 and C8) . Connect the lead's 
shield to the ground terminal between the 
IC inputs. It doesn't matter whether there 
are two pickup leads or a two -wire shielded 
cable; all shields go to the single ground ter- 
minal. Using shielded wire connect the pre - 
amp's outputs (C7 and C14) to the player 
amplifier's inputs. Connect the shields to the 
player amplifier's ground point. 

If the preamp's output is too much for the 
(Continued on page 111] 
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Good Reading 
By Tim Cartwright 

SOURCEBOOK OF ELECTRONIC CIR- 
CUITS. By John Markus. McGraw -Hill, 

New York. 888 pages. $18.50 
These 888 pages are not only the large 

economy size, but also chock full of more 
information on electronic circuits than I have 
ever seen in any one source. The publisher 
calls it a "virtual desk -top retrieval center" 
for anyone working in electronics, and so it 

is. Just about everything is here (specifically, 
more than 3,000 circuits from work done 
over the past ten years, one of which is re- 
produced at the bottom of this page), and 
it's organized well for super -fast looking and 
leisurely leafing. Definitely something else if 

you can afford it. An excellent purchase for 
anyone seriously involved in electronics. 

'THE WHOLE EARTH CATALOG. Pub- 
lished by the Portola Institute, 558 Santa 

Cruz Ave., Menlo Park, Calif. $5 ($8 with 

quarterly supplements) 
This, too, is a retrieval center, but of a 

very different, distinctive and fascinating 
kind. Its purpose is to tell you how and where 
to get various things worth getting -from a 
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book of Buckminster Fuller's to an electronic 
kit or a game -and to supply these items di- 
rectly if you can't find them in the usual 
place. 

According to the publishers, a product is 

listed in the catalog if it's (1) useful as a 

tool, (2) relevant to independent education. 
(3) of high quality or low in cost, (4) not 
already common knowledge and (5) easily 
available by mail. The whole project is ob- 
viously produced (on an IBM Selectric Com- 
poser and a Polaroid MP -3 industrial cam- 
era) by people you would like to know. The 
basic catalog is added to quarterly with a 

Difficult But Possible supplement. Wonder- 
ful, really wonderful. 

UNDERSTANDING ELECTRONIC 
TEST EQUIPMENT. By Joseph A. 

Risse. Howard W. Sains, New York & In- 

dianapolis. 192 pages. $4.25 
Books like this one all tend to look alike 

and that makes the occasionally good one 
(like this) harder to find in your store's book 
rack. This is a well organized and cleverly 
illustrated little book on test gear, and defi- 

nitely could be useful to all sorts of beginning 
hobbyists in electronics. I suggest you look 
into it either for yourself - or someone you 
know. 

SERVICING TRANSISTOR EQUIP- 
MENT. By Gordon J. King. Hart Pub- 

lishing Co., New York. 151 pages. $7.95 
Although the publisher doesn't really come 

out and say it, this is a translation (!) of a 

British text so several of the circuits illus- 

trated are types not generally available in 

this country. Still, the book is worth noting 
because of its easy and sensible approach to 
the subject and its nice production. I can't 
really predict how applicable you will find 

it, so have a look for yourself. 

And Make Note Of... . 

FEEDBACK AMPLIFIERS AND OSCIL- 
LATORS. By Robert E. Sentz and ? tobert A. 

Bartkowiak. Holt, Rinehart & Winston. New 
York. 218 pages. $3.95 
HOW TO USE GRID -DIP OSCILLATORS. 
By Rufus P. Turner. Hayden Pub. Co., New 

York. 128 pages. $2.95 
THE RADIO AMATEUR'S HANDBOOK. 
46th Edition. Published by the American 
Radio Relay League, Newington, Conn. 710 
pages. $4 in the U.S.A. 
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Headquarters for the International Telecommunication Union (ITU) is now located in Geneva. Switzerland. 

The Grim Facts on 
Short Wave Broadcasting 

Watch it -Your short -wave receiver may soon be gathering dust! 

By STANLEY LEINWOLL ', A L K TO A 
h a m licensee 

and the first thing he'll complain about is the 
decreasing space available on the ham bands. 
He has lost quite a bit of the spectrum over 
the last few years and he's anxious about the 
future. 

Most short -wave listeners, however, seem 
to live in a land of milk and honey. As they 
tune in stations all over the globe they sel- 
dom question what the future will bring. 
Local conditions are blamed for interference 
and, of course, increased transmitter power 
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would take care of a lot of things. Or would 
it? 

Truth is, time is running out for short- 
wave broadcasting. Unless something is done 
pronto by the powers that be, your SW re- 
ceiver soon may sound like a voice scrambler 
in Operations at the Pentagon. A traffic jam 
is building up all over the spectrum that will 
soon make your Sunday afternoon drive look 
like a breeze. 

Unfortunately, unlike cars, most radio 
waves don't travel in the nice, neat patterns 
found on the highway charts of a city planner. 
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Directional antennas are a 
help but radio propagation 
dictates that a good deal of 
energy will always spread 
to areas where it isn't 
wanted. And the more 
transmitters in a given area, 
the more likely that inter- 
ference will be severe. 

Geneva. Of course, this 
problem isn't new. Septem- 
ber marks the tenth anni- 
versary of the Geneva 
Radio Conference where 
representatives from al- 
most 100 countries made 
the first attempt to bring 
law and order to the man- 
agement of international 
high- frequency broadcast- 
ing. 

Up until this conference 
very little had been done 
to plan the flow of radio 
transmissions throughout 
the world. At Geneva, a 
revolutionary new proce- 
dure -described in Article 
X of the Geneva Radio 
Regulations of 1959 -was 
drafted which brought 
some stability to interna- 
tional broadcasting at a 
time when it appeared 
headed towards complete 
turmoil. 

However, the conditions 
which led to the enactment 
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Fig. 1 -A page from March 1969 tentative schedule published by the 
International Frequency Registration Board (IFRB) in Geneva, Switzer 
land. Here you can see broadcasting plans of various countries for two 

frequencies, 6175 and 6180 kc. Information is identified in color. 

of Article X have continued to worsen. The 
number of transmitters operating in the high - 
frequency bands has increased to the point 
where congestion is extreme. During certain 
hours some bands are overloaded by a factor 
of three. Thus, interference is at an unprece- 
dented level. To make matters worse, these 
man -made problems will intensify since the 
number of frequencies available for short- 
wave broadcasting will soon decrease due to 
lower sunspot numbers. As a result, the inter- 
national bands are going to become progres- 
sively less useful as a medium for com- 
munication. 

Under the terms of Article X the year is 
divided into four seasons that are determined 
by propagation conditions (November to 
February is the winter season. March and 
April are spring, May to August is summer, 

September, 1969 

and September and October are the fall). All 

member countries of the International Tele- 
communication Union (ITU) are required 
to submit their program schedules for each 
season six months in advance. The Interna- 
tional Frequency Registration Board (IFRB), 
a division of the ITU, is responsible for pub- 
lishing these schedules two months before 
they are implemented. Fig. I shows a page 
from the schedule for March 1969. 

The whole schedule consists of 206 pages, 
covering all SW bands from 6 to 26 mc. Be- 

sides publishing schedules, the 1FRB under- 
takes a technical examination of them and 
recommends changes that will eliminate or 
reduce harmful interference. The schedules 
are also examined by the management ex- 

perts of countries engaged in international 
broadcasting. These people attempt to find 
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Short -Wave Broadcasting 
solutions for potential interference problems. 

The Article X procedure brought order to 
short -wave broadcasting because it provided 
an advance look at schedules so that changes 
could be made. But this has its limitations. 
In Fig. 1, Angola (AGL) is shown operating 
on 6175 kc. The station has never appeared 
on this frequency, though it has been listed 
on numerous schedules. Unfortunately, since 
some nations are under the erroneous im- 
pression that the IFRB schedule can serve as 
a framework for their future plans they pad 
their schedules. A second problem is that 
some countries do not even notify the IFRB 
about their plans. The schedule often does 
not show a country occupying a frequency 
that it is actually using. Consequently, the 
IFRB schedules contain errors which are un- 
necessary. 

Recent Developments. During the years 
following the Geneva Conference the num- 
ber of hours of daily broadcasting increased 
from 9500 in 1959 to 17,000 in 1969. Many 
channels are now occupied by two or more 
broadcasters, with sometimes as many as four 
countries broadcasting simultaneously. This 

is serious and yet the trend continues. Broad- 
casters are using not only more transmitters, 
but greater power as well. It's been estimated 
that at the present rate of expansion there 
will be a 20 per cent increase in the broad- 
casters now operating when the next mini- 
mum in the sunspot cycle is reached. 

As sunspot activity passes from maximum 
to minimum the amount of useful spectrum 
space decreases by as much as 50 per cent. 
Since the maximum of the current sunspot 
cycle was reached several months ago spec- 
trum space will be on the downswing in the 
months (and years) to come, forcing more 
and more broadcasters to crowd into the 
bands that remain. You can bet your last 
dollar that the combination of increased 
broadcasting and worsening propagation con- 
ditions will produce a situation bordering on 
chaos. 

Look at the Future. Though the outlook 
appears bleak there are a number of steps 
which can be taken to improve conditions: 

At the present time representatives of the 
VOA, the BBC, RFE, Radio Liberty, Radio 
Netherland, Radio Germany, Radio Canada 
and the FCC (which represents private U.S. 
stations such as Radio New York Worldwide) 
meet six times a year to coordinate their 

ì 
Relays such as one previously operated by Trans World Radio (above) on Bonaire for RN add to interfer- ence. This type of interference could be reduced if other communication services were used instead. 
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broadcasts are intended for domestic con- 
sumption. Extensive short-wave home service 

networks exist in the Soviet Union and in 

many Latin American countries. A panel of 

communication experts which met in Geneva 
some years back, reported that crowding in 

the high- frequency bands would be reduced 
if the domestic services were transferred 
either to MW or FM. There has been some 

improvement as several countries have be- 

gun a move toward domestic VHF networks, 
but it has been too slow a process to produce 
meaningful results. Acceleration of this pro- 
gram, perhaps with financial assistance from 
the ITU, would benefit everyone. 

Presently Communist countries attempt to 
prevent reception of Western broadcasts by 

jamming some programs. To combat the ef- 

fects of jamming, the West uses multiple fre- 
quencies to carry the same program material 
in the hope that at least one channel will get 

through. This puts added strain on spectrum 
space. So an end to any form of jamming 
would free many of these frequencies. 

In the final analysis, the future effective- 

ness of short -wave broadcasting depends on 

making more frequencies available. This ap- 

pears to be the only practical long -range solu- 

tion. Of the 27,000 kc available, only 2150 kc 

are allocated to international broadcasting 
(see Fig. 2). This amounts to 8 per cent of 
the high -frequency spectrum. 

During the past ten years communication 
satellites have become a reality, cable facil- 
ities have expanded and the use of ionospheric 
and tropospheric scatter circuits has increased 
significantly. Since these sophisticated meth- 
ods of transmitting information will continue 
to replace HF services, the concept of making 
more spectrum space available to SW broad- 
casting is now more feasible. 

At the Geneva Radio Conference of 1959 

there was considerable pressure from smaller 
countries to expand the broadcast bands. The 
Article X agreement was a compromise ar- 

rived at after strong opposition to expansion 
was voiced by the major broadcasting powers. 
It appears that Article X must be modified. 

There is no radio conference scheduled in 

the immediate future. A space conference and 
maritime conference will be held in Geneva 
in 1971 and 1973, respectively. The earliest 
possible date for a radio conference appears 
to be 1975, and the earliest date for possible 
expansion, to be late 1976 or 1977. The ques- 

tion is, will it be in time to save international 
broadcasting ? --- 

t15 

Radio Service 

Total 
Bandwidth 
Allocated 

Exclusively 
(kc) 

Total 
Bandwidth 
Allocated 
n a Shared 

Basis 
(kc) 

1. Fixed 
2. Maritime Mobile 
3. Aeronautical Mobile (R) 

4. Aeronautical Mobile (OR) 
S. Land Mobile - 

6a. Mobile except aeronau- 
tical mobile) 

6b. Mobile (including aero- 
nautical mobile) 

7. Broadcasting 
8. Tropical Broadcasting 
9. Amateur 

10. Standard Frequency 
11. Meteorological Aids 
12. Space and Earth -Space 

10 173 
3850 
1105 
695 

2150 

2800 
50 i 

I 

6147 

150 
150 

1985 

2907 

800 

500 
500 

30 
500 

30 

Fig. 2- Allocations for the high -frequency spectrum 
as set forth by radio regulations of Geneva Con- 

ference irf 1959. These allocations are for Region 2 

(Western Hemisphere): allocations for Regions 1 

and 3 (Russia, Asia and South Pacific) are similar. 

schedules before they are submitted to the 

IFRB for publication. These conferences are 

an informal extension of the Article X agree- 
ment and offer no long -term solution. How- 
ever, they do assist these broadcasters in 

working out some of the conflicts that arise 
in their schedules. For instance, representa- 
tives have learned that sharing frequencies 
( which at first may have looked technically 
impossible) will work under certain condi- 
tions. Also, changing the characteristics of 
an assignment (such as target area, hours of 
operation, transmitter power, etc.) can make 
conflicting assignments more compatible. 

By extending such conferences to other re- 
gions broadcasters in other parts of the world 
could work out similar arrangements among 
themselves. This would not solve the prob- 
lem of overcrowding on an international level, 
but it might result in an improvement in con- 
ditions at the grass roots. 

Several broadcasters make considerable 
use of the short -wave bands to send programs 
to bases closer to target areas. The relays then 
transmit the programs to the intended audi- 
ence. Crowding often results from the use of 
these feeder frequencies for transmissions to 
distant relay stations. If relay operations were 
transferred to other services such as cable, 
satellite or commercial high- frequency chan- 
nels a significant step toward alleviating con- 
gestion will have been taken. 

Approximately 50 per cent of short-wave 
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Notes from El's DX Club 
CLUB member Donald Rubin, WA3JRA 

(Maryland), has worked and QSLed a 
rare Eurpoean DX outpost -IS1 LJO on the 
Mediterranean island of Sardinia. His QSO 
was on 10 meters around 1230 EST. 

From George Earle, V E I ZS/ VE3ESL 
(Northwest Territories), comes a note re- 
garding DXING THE TOP OF THE 
WORLD (Jan. '69 EI). CHAK (860 kc), he 
says is now located at the model town of 
Inuvik, about 40 mi. from the old site of 
Aklavik, while KFRB (at Fairbanks) is on 
900 kc. As soon as fall sets in, West Coast 
BCB DXers should start looking for these 
rare Arctic targets. 

EIDXCer Lou Geis, WB2CDZ, has 
worked a rare Asian country on 15 meters 
(at least it's rare on the ham bands) -it's 
YA5RG in Afghanistan, around 1230 EST. 

Morey Goldstein (New York City) has 
pulled off a real QSL coupe. He has got short- 
wave broadcaster R. Moscow to verify his 
reception of the Moscow telephone station. 
Another New York Stater, Utility DXer Alex 
Kosinski, has bagged a rare Guatemalan 
radio beacon -PO at Poptun on 1740 kc. 
This one is on the air irregularly. 

Gerry Dexter (Wisconsin) has logged an 
Ecuadorian short-wave station which uses 
the amateur call HC4RS and announces its 
location as Portoveijo; it is received around 
midnight EST on 4817 kc. 

The Latin American station which ap- 
peared in February around R. Americas' 
old BCB spot is not RA, nor has Columbia 
suddenly switched to CST as suggested by 
the National Radio Club. The station (on 
1155 kc) is YSCF at San Miguel, El Salva- 
dor. Barring another frequency switch, this 
is one medium -wave DX target that should 
be logged occasionally -even through 
summer static. 

Kol Israel has been airing a series of Eng- 
lish- language test transmissions to North 
America at 2300 EST (2000 PST) on 9009 
kc. Reception has been generally good. 

A hot DX prospect is R. Nepal whose com- 
paratively new 100 -kw transmitter is being 
reported widely on 11970 kc at 2120 EST 
sign -on. It's certainly nice to encounter a rare 
Asian target that you don't have to log in 
the wee hours. 

A newcomer to the short-wave broadcast 
wars is Radiodiffusora Nacional de Nica- 
ragua, which has been reported by Mike 
Macken (Massachusetts) and others to have 
test transmissions on 5935 and 11875 kc. Of 
course, this one has been a regular for some 
years on 615 kc (BCB) , where the call is 
YNM. 

A semi -rare African catch is R. Uganda 
on 5026 kc. Gerry Dexter reports reception 
just after 2300 EST. At this same time, R. 
Tanzania can be heard occasionally on 5050 
kc. Both use English during this period. 

A new and apparently potent frequency 
for R. Hanoi is 7290 kc, where Bill Migley 
(Ohio) reports reception through ham QRM 
around 0700 EST. At this time they have a 
special propaganda broadcast for U.S. troops 
stationed in Vietnam. 

Propagation: During daylight hours the 
11- and 13 -meter bands still will be relatively 
ineffective for DX. Short-skip propagation 
both in these bands and the amateur 10- 
meter band will be quite frequent during the 
hours from 1000 to 1500 local time due to 
sporadic E -layer propagation in the iono- 
sphere. Occasional TV and FM DX also will 
be possible because of the same phenomenon. 
It is caused by the formation of dense clouds 
of ions in the lower levels of the ionosphere 
(in the vicinity of the E layer). These clouds 
are able to reflect frequencies back to earth 
that are much higher than usual. Ionospheric 
propagation usually cuts off around 30 mc. 

Short-wave DX will be best during day- 
light hours in the 16- and 19 -meter bands. 
At night, all bands from 49 to 19 meters 
should be good to excellent for DX. But high 
noise levels, typical of the summer months, 
will once again inhibit good medium -wave 
DX reception. -- 
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Pin -Money 
Power Sensor for CB 

Less than $4 worth of parts plus your VOM or VTVM are all you 

need to make a check of the output power of your CB transceiver. 

By JOHN S. RICHARDS 

BEEN getting reports from down the block that you sound as though you 

were 10 mi. away? Reason might be that your CB rig just isn't putting out 

enough power. Your antenna system could be the source of trouble but it's 

always a good idea to check output power first. 

Cheapest way to do this is with our Pin -Money Power Sensor. Its cost is low 

because most of its parts probably are in your junk box. Another reason for 

the low cost is that you already own the most expensive part-the calibrated 

meter, which is your VOM (its sensitivity must be at least 20,000 ohms -per- 

volt) or VTVM. Simply connect the meter to the sensor's output and it will 

indicate the transceiver's power, in terms of a DC voltage. Check the power 

opposite voltages in the chart or calculate power from a formula, and you have 

your transceiver's output power. For example, suppose the VOM indicates 

18.4 VDC. From the chart you see that 18.4 VDC means 3.5 watts RF output 

power. If the meter indicated 15.5 VDC the output power would be 2.5 watts. 

The sensor is a small metal box containing a 50-ohm dummy load and a 

diode detector. The output voltage of the detector, which- is indicated by your 

meter, can be converted to power by the formula (specifically and only this 

circuit): W. (power) =[E+0.3) x 0.7071 'IR. This formula is the W =E' /R 
power formula with a few extras. Don't let the 0.3 and 0.707 throw you; we'll 

explain. 
In the formula E is rms voltage. But the sensor's detector output is peak volt- 

age and must be converted to rms by being multiplied by 0.707. What about 

0.3? It's the voltage drop across the germanium diode -nominally 0.3 V. R 

equals the resistance of the 50 -ohm dummy load. 

Now look into the circuit's output as though you were a VOM. The DC volt- 

age at the binding posts is the peak (not peak -to -peak) RF voltage across the 

Motes re - Output f« SO aim' 

1fj1e.+l.Owatt 17.0v.-3.Owalla 
fv.-1.5 watts 18.4v.-3.3 wath 

!.O watts [9. 7.. -4.0 watts 
-2.3 watts 110.9v.-4.5 stap* 
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We built our model In 
a 23/4 x 21/s x IVs -la. 
Minibox. however, any 
size will do so long as 
the box Is metal. Re- 
sistors are connected to 
ground lug installed 
under one of SOl's 
two mounting screws. 

SOI 

J 
BP2 

Power Sensor for CB 
Meter Voltage Power (watts) 

9.7 1.0 
11.9 1.5 
14.2 2.0 
15.5 2.5 
17.0 3.0 
18.4 3.5 
19.7 4.0 
20.9 4.5 

dummy load minus the 0.3 V drop across 
diode Dl. Therefore you must add 0.3 V in 
the formula to allow for the drop across the 
diode. For example, if the meter indicates 
15.5 VDC across the binding posts the peak 
RF voltage is 15.5 + 0.3 or 15.8 V. Con- 
vert 15.8 to rms by multiplying by 0.707 and 
you get 11.2 V. Substitute 11.2 V in the 
formula and you get 2.5 watts. 

Construction. The sensor can be built in 
any small metal cabinet. Coax connector SOI 
should match your existing transmission -line 
connector. Binding posts BP1 and BP2 can 
be the five -way type, or any connector you 
want, such as a phone jack. Only BPI. the 

In schematic at left, resistors are load, diode is 
detector, Cl is flF bypass. Note open layout in 
photo at right. If available, use smaller box. 

positive binding post, need be insulated from 
the cabinet. Diode D1 is a germanium type 
such as 1N60. Do not use a silicon diode as 
it has a higher voltage drop. 

The dummy load, consisting of R1, R2 
and R3, is three parallel- connected 150 -ohm. 
2 -watt resistors which provide a 50-ohm 6- 
watt load. Any number of resistors can be 
used as long as the net resistance is 50 -ohms 
with a power rating of at least a 6- watts. 

PARTS UST 

BP1, BP2 -Binding post 
C1 -.05 µf, 50 V or higher disc capacitor 
D1 -1N60 germanium diode 
Rl, R2, R3-150 ohm, 2 watt, 5% resistor 

(carbon) 
SOl -SO -239 coax connector 
Misc. -23/4 x 2% x 1% -in. Minibox 
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Hi - Fi Today * The Future of HI -FI 
By John Milder 

EVERY so often when hard news is a 

bit skimpy I start out to do a column.on 
the future of hi -fi. But then something usually 
comes along so I put aside all thoughts of 
getting involved with prophesy and philos- 
ophizing. Not so this time. 

At any given point there is good cause to 
ask whether hi -fi does have a future. The 
notion of component high fidelity as we have 
known it for the last 20 years (almost) came 
about because the manufacturers of mass - 

market radio -phonographs weren't really 
making anything that someone with a decent 
ear could accept as being the whole -or even 
part-of the truth. The hi -fi industry as such 
was created by the consumer who kept put- 
ting his own audio system together out of 
available public- address equipment until 
some manufacturers got the idea (finally) 
that there might be some money in making 
special gear for this man to plug together. 

But now that specialty industry has grown 
and consolidated to the point where major 
component manufacturers offer many com- 
plete products; they are of high quality, to be 

sure, but not componenty in the revered 
sense of the term. At the same time, new 
kinds of equipment (like the tape cassette) 
push things even further in the direction of 
complete, ready -to -play products. 

Even after all this progress, I still give 
hi -fi a future, both in terms of separate com- 
ponents and ready- to-play sets. But I don't 
see this future as a series of miraculous de- 
velopments which finally contrive to wedge 
the concert hall into your living room. To- 
day's equipment, if used properly, is close 
enough to the real thing to satisfy practically 
anyone who listens carefully. 

What I do see coming is better source ma- 
terial (better initial recordings, better pro- 
cessing and perhaps new forms), much im- 
provement in wide -range broadcasting and 
receiving methods and less garbage (noises 
and distortion) in all stages of the audio sys- 
tem. But perhaps more important, I see the 
extension of the whole notion of hi-fi into the 
realm of video. 

The video experience right now is where 
recorded music was 20 years ago -trapped 
inside a box. Color television was and is an 
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enormous improvement, but the scale of the 
experience is still all wrong. It should be 

bigger, and as it becomes so -which it will - 
the content as well as the form should im- 
prove. 

At this point there are many television 
systems that at last threaten to break out of 
the box. Certain systems will come soon, 
some not for a while, and others aren't meant 
to be more than the dream cars that never 
make it to market. But one product that's al- 

ready catching on is the CBS EVR (Elec- 
tronic Video Recording) system that will 

allow you, probably in a year, to buy an at- 

tachment for any kind of TV set so you can 
play pre -recorded video material through the 
set. 

I won't describe the EVR system here, 
except to say that it is a playback medium 
and not a video tape recording system (the 
EVR prints are duplicated optically rather 
than rerecorded in the manner of audio and 
video tapes), and that it is already in use in 

educational television. 
To my mind, it doesn't matter if the EVR 

system is successful or not. The point is that 
we are going to get before long, in one way 
or another, the video equivalent of the LP 

[Continued on page 1111 

EVR system developed by CBS permits you 
to program your TV -ií11 be here in 1970. 
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Electronics in the News 

An IC with Zip ... Time was when thin films wouldn't 
thicken. But it looks as if those days are gone forever 
now that RCA has developed a hybrid integrated -circuit 
power amplifier which has power to spare. This module 
uses 11 transistors, eight diodes, 23 thick -film resistors 
and seven chip capacitors to belt out 100 watts at 
7 A peak load current. And it requires a mini -input 
of 1 V (at 20,000 ohms). When the TA7625 comes on 
the market, watch out, loudspeakers! 

W AFER TV! ... Panasonic (Mat- 
sushita sushita Electric Corp.) has un- 

veiled a prototype electroluminiscent 
TV screen which may prove market- 
able in about five years. The system 
(upper right) features solid -state cir- 
cuitry, low -voltage operation and low 
power consumption. Inputs can be 
either closed- circuit and broadcast TV 
signals or video tape recorder. The 
matrix display surface measures 8 x 
10.7 in., contains 52,900 picture ele- 
ments and is scanned at a rate of 60 
cps. The picture elements are scanned 
sequentially line by line (interlace 
method is not used) and blanking 
pulses applied to unscanned lines pre- 
vent any cross -effect on the panel. The 
image must be viewed in a dark room 
because contrast and brightness are still 
poor. 
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Single -Gun CRT ... In a major effort to simplify convergence 
adjustments and reduce the size of the color CRT, Sony Corp. 
has announced an improved version of its Trinitron Color 
TV System. Heart of the matter is the Trinitron electron 
gun (at right) which uses only one gun for the three 
beams as opposed to the three -gun system standard 
in the U.S. It can be used with all color defining 
techniques -shadow mask, aperture grill, etc. 

60, 

Super Magnet . . . A scientist 
working for the Raytheon Co., 
Dr. Dilip K. Das, has developed 
what may be the strongest -ever 
permanent magnet. Made from 
rare -earth samarium and cobalt, 
the magnet is four times as 
strong as alnicos. A speck of it 
is shown (arrow) in the photo 
holding up a small bar while 
suspended from a toy crane. 
Raytheon did not explain what 
the toy demonstration proved, 
but magnet will eventually find 
its way into microwave tubes. 
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The Listener The Voice of the 
Purple Pumpkin By C. M. Stanbury II 

WSTERY broadcasters exert a magic 
effect on the DX community. Add 

wings and you've got a wild semi -finale to 
the Blue Eagle story (see THE FANTASTIC 
FLIGHT OF THE BLUE EAGLE, May 
'66 EI). 

Of the three Blue Eagle manifestations we 
have pinpointed -first, three aircraft in- 
stallations tested by the U.S. Navy from 
June to September 1965; then powerful BCB 
signals (including off- the -air relays) in Balti- 
more during mid -September 1965; and, 
finally, a mystery signal which appeared on 
October 8, 1966, on 11620 kc with off -the- 
air relays from station WCUB at Manitowoc, 
Wis. -the last two had remained unac- 
counted for and the U.S. Navy denied any 
involvement. Now, however, we may have 
some answers to at least one, the Blue Eagle 
trick in Baltimore. 

During 1967 we first received a QSL card 
and then a letter from someone calling him- 
self the Voice of the Purple Pumpkin. This 
fellow claimed to operate a bootleg trans- 
mitter under the pirated call WJMS. We since 
have concluded that he did operate such a 
station even though many of his statements 
were pure DX fiction. Apparently a licensed 
amateur, Purple Pumpkin's QSL was mailed 
before the date of his alleged broadcast and 
a subsequent letter claimed, "We have re- 
ceived reports of reception from as far as 
California, Ontario, Miami, to name just a 
few of the over 100 we have on record." In 
point of fact, a Purple Pumpkin reception 
was never reported in any DX publication. 

Now hear this. Remember that the Balti- 
more Blue Eagle incident received national 
publicity mostly because of the efforts of a 
single DXer? This fellow (now a ham) got 
together a collection of all the Baltimore 
press reports on Blue Eagle transmissions and 
acted as a sort of self- appointed press officer 
for the whole operation. Well, the Purple 
Pumpkin letter was written on the same type- 
writer used by this Baltimore DXer in his 
correspondence with me. Both Purple Pump- 
kin and our Baltimore press officer misspelled 
our name in the same way! 

Further, in September 1965, Purple 
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Pumpkin knew that he could go on the air 
as Blue Eagle, using as much power as his 
equipment would produce, and without the 
slightest danger of being apprehended by the 
FCC. In June 1965 he logged a Blue Eagle 
transmission around 20 mc. He then queried 
the FCC and their reply, in part, read as fol- 
lows: "The station which you intercepted 
was unlicensed. Engineers from field offices 
of our Field Engineering Bureau located the 
station and while not actually observing the 
station in operation, contacted the suspected 
operator and warned him of the possible re- 
sults and penalties of such unlicensed opera- 
tion." 

Subsequent evidence indicates that the 
FCC spokesman had not been fully informed 
that this 20 -mc Blue Eagle operation was a 
legitimate U.S. Navy broadcast from the 
vicinity of Andrews AFB. However, Purple 
Pumpkin knew that he could now go on the 
air as Blue Eagle and that someone else 
would be blamed for it -he was one of the 
few radiomen outside the government in 
possession of such information. 

In the light of these developments, it seems 
most likely that the BCB operation in Balti- 
more was a hoax perpetrated by our friend, 
the Purple Pumpkin. 

Dry Tortugas. . . Three weeks after the 
start of the Cuban missile crisis two new 
Voice of America BCB stations appeared. 
One station on 1180 kc announced its loca- 
tion as Marathon, Fla., and the other (on 
1040 kc) kept its location a secret for a 
couple of months and then gave Sugar Loaf 
(between Marathon and Key West) as home 
base. However, it became clear that the orig- 
inal VOA1040 was located elsewhere 
(though the move was accomplished without 
the DX community's noticing it). To get a 
good signal on the air that fast must have 
required a portable unit, but Sugar Loaf 
wasn't decked out with anything portable. 
Station VOA 1040 received its programming 
off the air (a procedure which automatically 
reduces modulation quality), and this would 
have been unnecessary at Sugar Loaf. 

[Continued on page 109] 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


The ABCs of 

Color Television Servicing 

Answers to Examination 

on Part I: 

Continued from page 74 

1. First analyze the symptoms; 

second, inspect the equipment; 
third, isolate the trouble spot by 

eliminating operating stages from 
suspicion; fourth, pinpoint the 

faulty part by substitution or test- 

ing. 

2. The R, G and B signals. 

3. The unshaded stages in Fig. 

1 -4. 

4. False. It refers to all ranges 
of gray occurring between black 
and white during a monochrome 
transmission. --. 

Scatter Communications 

Continued from page 63 

justed so that the vertical- radiation angle 
changes to receive maximum energy at differ- 
ent angles (from 3.5 to 22.5 degrees). 

Changing the optimum receiving angle is 

important because it helps determine which 
receiving mode is producing the strongest 
signal at a given frequency. International 
broadcasters such as Radio Free Europe op- 
erate on a fixed frequency schedule and can- 
not utilize backscatter equipment to determine 
which band is propagating best in order to 
make an assignment in that band. Instead, 
they have to determine which angle is pro- 
ducing the strongest signal on a particular 
frequency and then adjust the transmitting 
antenna to fire at that angle; this way a bet- 
ter signal is propagated into the target area. 

The technique of adjusting your radiation 
angle is called stewing. RFE has a number 
of vertically- slewable antennas and is plan- 
ning to construct others to take maximum ad- 
vantage of its backscatter equipment. Fig. 2 

shows what a typical display looks like. Mode 

1 corresponds to the lowest transmitting an- 
gle and Modes 2 to 5 refer to increasing ver- 
tical angles. As expected, Fig. 2 shows that 
as the transmitting angle is decreased, the 
backscattering distance increases. Modes I 

and 2 show energy returning from two dis- 
tinct zones; this is probably caused by reflec- 
tion of the signal from different layers of 
the ionosphere. This situation frequently oc- 
curs during daylight hours. 

Amateur Applications. Backscatter sound- 
ing promises to lend itself even more to ama- 
teur radio than to international broadcasting 
because the amateur is not limited to a fixed 

frequency schedule. To understand the great 
potential for an amateur backscatter network 
consider the display shown in Fig. 3. Instead 
of making soundings at different radiation 
angles on a single frequency, we switch to 
soundings for the different ham bands (i.e., 
40, 20, 15, 10 and 6 meters) . 

The first pulse is the one received directly 
from the transmitter. The 40 -meter trace 
shows two other pulses, one relatively close 
to the transmitter, the second about twice as 

far away. This is probably due to a second - 
hop transmission. Because of signal strength, 
the signal has returned to the ionosphere a 

second time, been reflected by the earth a 

second time, and both backscattered signals 
have been picked up at the receiver. 

Succeeding traces show that as frequency 
is increased, the skip also increases -until 
at 6 meters we find there is no trace at all. 

This means that at 6 meters the ionosphere 
was not propagating and the radio energy 
was probably penetrating into outer space. 
Communication on all the other bands was 
possible, however. 

Fig. 3 emphasizes the significance back - 
scatter sounding has for the radio amateur. 
Here is a method by which instantaneous 
information on skip in various bands can be 

obtained. One might envision a network of 
backscatter sounding stations run by the 
ARRL and located at various points in the 
United States. Each such station would have 
a horizontally- rotatable backscatter array so 

that soundings could be made in all direc- 
tions. 

Periodic announcements could be made 
over offical ARRL station WI AW, as well as 
over regional stations, giving the best bands 
and the approximate skip distances on all 

bands. By listening to these stations hams 
would know which bands to operate in. Such 
forecasts would help CBers and SWLs tool- 
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Take this $349 book 
Crammed with hundreds of do- it- yourself 
plans, projects, ideas and professional 
tips to polish your shopwork skills! 

Receive expert guidance on the care 
and repair of your outboard motor. 
Learn how to choose the best motor 
for your particular boat. 

Do you know the best way to remove the 
finish from fine old furniture so you pre- 
serve the aged color of the wood? Do you 
know how experts save half the cost of 
band saw blades? Have you thought how 
valuable it would be to learn how to fix 
drafty, leaky windows... how to correct 
common car engine problems without hav- 
ing to pay a garage mechanic anything he 
chooses to charge you? 

The "how- to-do -it" of these repairs and 
improvements--and thousands more "how - 
to" ideas are waiting for you in the 
profusely illustrated pages of the new 
POPULAR MECHANICS DO -IT- YOURSELF 
ENCYCLOPEDIA. 

257 shopwork experts give you 
their practical money- saving, 

do- it- yourself guidance 
This massive guide not only shows you how 
to do thousands of important repairs and 
improvements-but introduces you to a - -anima whole new range of exciting hobby and 
crafts ideas for your family, home, garden, 
car, boat, vacation. 

Think of your pride and personal satis- 
faction in being able to bring out the best 
finish in woods and metals with power 
and hand tools... in knowing how to iden- 
tify the cause of car engine trouble, and 
fix it quickly, right on the spot... in ex- 
panding your own home workshop and 
learning new "tricks -of- the -trade" in 
handling power tools...in saving hundreds 
of dollars when buying and servicing ma- 
jor appliances. 

Picture your pleasure (and your wife's 
as well) at bringing added comfort, safety, 
beauty and fun into your home -by trans- 
forming an unfinished attic into a hand- 
some extra bedroom...building a power 
alarm that burglars fear...air conditioning 
your home...making high -flying model 
planes for your children. 

POPULAR MECHANICS DO- IT- YOURSELF 
ENCYCLOPEDIA brings you more 

than 6,000 ideas, projects, 
improvements and repairs! 

This great Encyclopedia gives you every- 
thing from plans for building a patio or 
porch... to plans for building a tree house 

.from getting to know your auto alter - 
nator...to the basics of electric wiring 
...from tips to catching more fish... to 
building a home gym for staying fit. 
Famed editors, technical experts, leading 
craftsmen and top -flight sportsmen show 

How to build shelters, hunting cab- 
ins, patios, porches to get the most 
use out of your outdoor living area. 

Save hundreds of dollars building 
your own garage, carport, patio. 
Easy -to- follow directions provided. 

., e\04#í%,`7.ì1 

Build your own water skis and learn 
how to use them like a champion. 
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you "how- to-do -it" the right way, the 
money- saving way. 

Keep hundreds of dollars for 
yourself that other families 

pay to servicemen and repairmen 
Never again need you squander $22.50 for 
a plumber ... $7.50 minimum for a TV 
repairman's house call ... $4.79 an hour 
on electricians...as much as $10 an hour 
on garage mechanics. Now you get prac- 
tical tips to help you fix things yourself 
and save hundreds of dollars on labor and 
hundreds of dollars more on materials. 
Easy -to- follow directions, clearly labeled 
illustrations, lead you through every step 
of every project, repair or improvement 
you select. 

Volume 1 is yours FREE -nothing to buy, 
nothing to do, no obligation to buy 

any book ever! 
Mail the coupon today and Popular 
Mechanics will rush you FREE the first 
volume in the brand -new DO- IT- YOURSELF 
ENCYCLOPEDIA. It's yours to keep as an 
outright gift. You are not obligated to 
buy anything. 

As soon as your gift volume arrives, 
browse through it, try some of the excit- 
ing ideas- -use some of the money- saving 
tips. We know you'll be anxious to see the 
other volumes as they are published -and 
you have the privilege of examining them 
for 14 days FREE. The first volume is 
yours to keep, whether you buy one, two, 
five, the whole set, or none at all. To be 
sure of getting your FREE Volume, mail the 
coupon today. 

Here are just 5 of the hundreds of 

EXPAND YOUR 
WORKSHOP Now 
you can give any 
small band saw 
big- machine ca- 
pacity by building 
an inexpensive 3 x 
4 foot plywood 
shop table with 
helpful plans. 

NEED EXTRA 
SPACE? Turn an 
unfinished attic 
or basement into 
handsome, usable 
areas with practi- 
cal, money- saving 
plans. Your materi- 
als will be prefab, 
so it's easy. 
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16 idea -packed 
volumes, big 
81/4 " x 11" size, 
3,136 "how- to-d3 -it" 
pages, over 10,030 
"show -how" pictures 

exciting ideas your FREE Buk brings you and your family! 

ABC'S OF AN- 
CHORING There's 
more to boating 
than just wearing 
a yachting cap. 
The smart skipper 
knows his an- 
chors and how to 
use them in fair 
weather and foul. 

ENGINE STALLED? 
üERE'S HOW TO 
GET ROLLING 
AGAIN Suddenly 
:he engine gives a 
oast gasp. It revs, 
but that's all. You 
can get going 
again, when you 
spot the trouble. 

"OLD SMOKEY" 
BARBECUE Add de- 
licious flavor to 
odtdoor meals with 
"Old Smokey," 
the whiskey barrel 
converted into a 

barbecue. The 
charred -oak in- 
terior does it. 
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SEND NO MONEY 
Mail coupon right away! 

Popular Mechanics Book Division, Dept. 9509 
250 West 55th Street, New York, N.Y. 10019 
Please send me, ENTIRELY FREE of any charge, my compli- 
mentary copy of Volume One of the all -new, illustrated 
POPULAR MECHANICS DO-IT- YOURSELF ENCYCLOPEDIA. I 

am not obligated to buy anything -now or later. 

I understand I will be entitled to receive additional vol- 
umes for my FREE EXAMINATION as they are published 
each month. After examining each volume FREE for 14 

days, I will either return it and owe nothing -or keep it 
and remit low subscriber price of only $3.49 a volume, 
plus a few cents for shipping. 
I reserve the right to cancel any time I wish -even imme- 
diately after receiving my FREE Volume 1- without obliga- 
tion. Whatever I decide, Volume 1 is mine to keep FREE. 

Name 

Address 

City 

State Zip 

Signature 
L 

(Please Print) 

CIRCLE NUMBER 17 ON PAGE 15 

J 
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CB Corner 

Continued from page 68 

clod hamstrings the frequency, he's promptly 
shooed away by vigilant monitors -and now, 
word of the plan has been widely circulated 
through stories in newspapers and TV. 

Call it the heavy hand of fate. but just after 
the system started it scored a startling suc- 
cess. The southeastern corner of Wisconsin 
was struck by a violent windstorm which tore 
away a microwave dish antenna and knocked 
out communications between some 60 state 
troopers and their base station. But the chan- 
nel-9 receiver in the communications room 
was still alive and CBers were out on the 
highways. They bridged the broken link by 
reporting accidents and relaying urgent in- 
formation directly to headquarters. CB saved 
the day. 

It's in the daily drone of activity where this 
idea is proving its worth. Now the time re- 
quired to discover a stranded motorist usually 
is slashed to minutes. Many observant CBers 
are on the highway, ready to grab a mike and 
report trouble. The number of CB- initiated 
calls climbed to about 30 per week within 
months after the plan started. And Beyler is 
impressed with the sharp operating style of 
many CBers. It's getting so that a CBer can 
inform the police operator whether an ambu 
lance is needed on the scene, or a tow truck. 
or can supply some other advice that may 
save time. In some cases, the patroling 
trooper doesn't even have to appear on the 
scene. 

Beyler says the system is not yet foolproof. 
There's the problem of skip bringing in ob- 
jectionable traffic on the frequency. Often the 
rig springs a few surprises on the monitoring 
officer, like, "Honey, bring home a loaf of 
bread." And Case must check the trooper's 
rig about once a week to be sure someone 
hasn't turned up the squelch in order to silence 
the intruders (and lose emergency calls at 
the same time) . 

If the Waukesha County experiment suc- 
ceeds it could reverberate throughout the 
state. Police officials are watching it closely 
as a pilot project. A positive outcome could 
spread similar CB operations to at least five 
other police districts in Wisconsin. After that, 
who knows? It just might catch on throughout 
the whole country. If that happens you may 
never hear another pickle recipe swapped on 
channel 9 again. 

SERVICE 
TIPS 

YOIJ can use your fingers (gently, though!) to 
find bad parts that are putting your TV on the 

fritz (see photo). Large -wattage resistors must run 
hot; otherwise, there is insufficient current flowing 
through them. Also, tubes and output transistors 
should run hot. If they don't they may be getting 
only heater voltage or aren't conducting. Flybacks, 
coils and yokes must run cool. (Turn off power 
before you touch these parts.) If you discover any 

hot spots the unit is de- 
fective. 

the 
cut 

Most electronic buffs 
know a heat sink is your 
best friend when you solder 
transistors. Few people 
know that a shock sink is 
needed when you snip the 
leads on a transistor. If you 
don't hold the lead between 

snip point and the case, the vibration from the 
may damage the semiconductor material. 

If you're tempted to adjust the sound- reject con- 
trol on the circuit board of your color TV, don't! 
That control helps clear the 920 -kc beat pattern 
which develops on the CRT screen when the audio 
beats with the color subcarrier. You can, however, 
try the fine- tuning adjustment. 

Don't try to repair switches in three -way lamps. 
They usually act up because they are burned out 
due to too large a bulb. Purchase a new switch 
and install it. It's an easy job compared to most 
you're used to doing. 

Is the arm of your record changer failing to land 
at the beginning of the record'' Most arms have a 

screwdriver adjustment near the back which per- 
mits you to loosen the arm and swing it into the 
correct landing spot by trial and error. Correct 
starting points is about 1;16 in. from the edge 
of the record. 

Safest way to check the presence of high -voltage 
AC in your TV is nor to draw off an arc from the 
high -voltage rectifier tube or lead. Instead, use a 

neon bulb and place it near the cap of the hori- 
zontal- output tube. If the bulb glows brightly your 
high voltage is good. If it's dim-or absent -the 
voltage is low. 

If you're having trouble getting excess solder 
off printed- circuit boards, do what the pros do. 
Place a soda straw in your mouth and position 
the other end near the tip of your iron. When the 
solder melts blow it away with short puffs. You'll 
soon be able to blow it off the chassis. 

Itti Electronics Illustrated 
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Radio Libertad 

Continued from page 51 

coast of South America; the best guesses be- 

ing either the Venezuelan off -shore islands, 

Venezuela itself, or the Netherlands Antilles. 
The Netherlands Antilles seem particularly 

attractive since our sources with the govern- 

ment -owned DF equipment have pinpointed 
Bonaire as being Libertad's home base. 

Of course, there are differing views. Other 
reports have mentioned the Bahamas, 
the Virgin Islands, Puerto Rico and smaller 
islands such as Andros, S. Caicos and 
Vieques (which harbors a naval base). Also, 

much copy has flowed about the possible use 

of airborne relays and ships that move up and 
down the coasts of Central and South Amer- 
ica. Inaccurate monitoring is probably at the 
root of the majority of these since no infor- 
mation corroborates any of them. The use of 

different frequencies at different locations is 

a possibility, however. 
Independent Entity. Since R. Libertad's 

programming is basically anti- Communist 
and not simply anti -Castro we lean toward 
the opinion that we are dealing with a totally 
independent operation which is financed over- 
seas and staffed by non -Cubans. This might 
explain the connection with NTS in Europe. 

It is worth noting that it would be in the 
interest of wealthy people to help prevent the 
spread of Communism in Latin America. 
Many are fearful of the future. They are es- 

pecially frightened by any kind of guerrilla 
activity inspired by Castro's Cuba. In the 
United States, an example would be the ac- 
tivities of H. L. Hunt, wildcat oilman and 
head of Hunt Foods & Industries, Inc., who 
uses a substantial portion of his fortune to 
subsidize radio programs that conform to 
his right -wing philosophy. (These programs 
are currently subscribed to by 331 radio sta- 
tions in the U.S.) 

It is interesting that while Fidel Castro has 
made a number of violent speeches against 
Radio Americas /Swan (including one in the 
United Nations), he has never taken on R. 

Libertad nor has he ever attempted to jam 
its broadcasts. Apparently he doesn't consider 
the station a threat. 

Where does R. Libertad go from here? 
Who knows? The station may die a natural 
death before DXers find out what it is- 
or was -A Special El Report Compiled by 
C. M. Stanbury II. Tom Kneitel. K2AES/ 
KS4CH. and Jim Phillips. 

September, 1969 

The Listener 

Continued from page 102 

Finally, it would have been impossible to 
operate a 50 -kw BCB station secretly on such 
a populated island. 

However, the real significance of the mys- 
terious VOA1040 was its off -the -air relays. 
For one of the transmitters which it relayed 
apparently belonged to Radio Americas 
and R. Americas was itself an off -the -air 
relay at that time. During these double -relay 
periods the setup would have gone like this: 
a signal was transmitted by a SW rig in the 
U.S. (or on Marathon), received by RA, 
then rebroadcast through heavy jamming to 
VOA 1040, which in turn rebroadcast it 

through heavy jamming to Cuba. 
Two alternate theories about the relays 

have been fighting it out. The first had it that 
the original VOA1040 was airborne and R. 

Americas, for some reason, had been spe- 

cially equipped to communicate with it. This 
solution seemed likely since the U.S. Navy 
admits equipping airborne broadcasters at 

that time -their success later inspired the 
Blue Eagle project. Second theory is that 
VOA1040 had been located on Dry Tortugas 
(about 75 mi. west of Key West) and had 
used a hitherto unknown portable trans- 
mitter. 

Now, for the first _time (at least that we 

can remember), an official of the U.S. 
government has come out and admitted that 
equipment was installed on Dry Tortugas in 

secret! 
During the Johnson Administration the 

Voice of America always avoided giving out 
any information on the original 1040 -kc sta- 
tion (which, like Blue Eagle, was operated 
by the USN). All questions were answered 
in ambiguous terms. Now, with a new ad- 
ministration in Washington, the VOA's policy 
seems to have changed drastically. Thus, a 

Voice of America official now states with 
reference to the missile crisis: "I understand 
that a transmitter located temporarily on Dry 
Tortugas in connection with the military 
buildup at that time did relay VOA programs 
for several weeks." 

This makes Dry Tortugas one more chapter 
in the story of U.S. involvement in the fight 

against Cuba under Castro. 
One might also wonder if there is another 

chapter to this story- namely, that RA could 
have been located much closer to Dry Tor- 
tugas at that time. _e_ 
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CB Transceiver 
Plus VHF 

IN A CABINET about the size of the aver- 
age solid -state mobile CB transceiver the 

Lafayette Telsat -150 combines a CB trans- 
ceiver and a VHF police /fire /emergency 
service receiver. REACT members and other 
CB emergency organizations may find the 
set particularly useful. 

Sharing a common power supply and 
audio amplifier /modulator, the transceiver 
and receiver are otherwise independent of 
each other. The transceiver features 23- 
channel coverage, adjustable squelch, ex- 
ternal- speaker jack and TVI filter. CB per- 
formance measurements were 0.6 µv, sensi- 
tivity; 41db adjacent -channel rejection; 3.5 
watts RF output; average microphone sensi- 
tivity, effective 100 per cent modulation limit- 
ing and the best receive and transmit audio 
quality we've heard in a long time. 

T-' War :Li.- 
x St ib__,t 

iii=====A1: == i.i 
The VHF receiver has variable tuning 

from 150 to 174 me or two crystal -controlled 
frequencies. As with the VHF front end, the 
VHF IF amplifier is independent of the CB 
section. VHF variable squelch also is inde- 
pendent of CB squelch. VHF sensitivity mea- 
sured 1.0 µv. Selectivity -which could not 
be measured because of test -equipment limi- 
tations -was good enough for us to separate 
all the police and fire frequencies in the New 
York City area. 

Frequency stability was excellent, almost 
making the VHF crystal positions unneces- 
sary. The audio was exceptionally clean. The 
Telsat -150 is priced at $199.95; this includes 
23 CB crystals, microphone, DC cable and 
mobile bracket. VHF crystals ($5.95 each) 
are optional, as are a 117 VAC power supply 
and a battery pack. 

Solid -State VOM 

Continued from page 77 

An interesting and important feature is a 
low -pass filter in the DC -input circuit that 
attenuates AC pickup. The benefit of this is 
that the 0.3 -V DC range is quite stable and 
there's no tendency to drift upscale when you 
touch the probes. 

We assembled the meter in about four 
hours. The only problem we had was the 
breaking -off of a lug on the molded deck of 
the function switch. Rather than replace the 
deck or the complete switch (the lugs on the 
other two decks were already soldered to the 
boards) we gouged away the plastic around 
the lug until enough metal was available to 
solder a jumper wire to it. 

Performance. The 3000 is rock -stable on 
almost all ranges. Once the zero -set is estab- 
lished the zero will hold for all + DC and 
-DC ranges, the current and almost all the 
resistance ranges. Only the lowest (R X 1) 
resistance range drifts off zero when switch- 
ing from another range, but the drift is so 
slight that it can be ignored. The AC zero 
set also is rock -steady for all ranges except 
we could not obtain perfect zero. At best, the 
pointer was about a half a scale division 

above zero at all times. 
The resistance -range accuracy was excel- 

lent, decading accuracy superb. The DC ac- 
curacy was within the two per cent specifica- 
tion except at the full -scale deflection, where 
the accuracy ranged from 5 to 10 per cent 
in decading. This is unusual as maximum 
accuracy is generally at full scale. 

While the AC accuracy was similar to that 
of DC, the slight zero drift increases the 
error of readings taken between 1/8 and 1 

full scale. And the AC accuracy of 2 per cent 
(specified) is valid only between 20 and 1,000 
cps. Above 1,000 cps accuracy falls (indi- 
cations are high). The 3000, therefore, should 
not be used for audio checks made with fre- 
quencies greater than 1,000 cps. Current 
ranges checked out within rated accuracy. 

The 3000 is particularly well made with 
quality printed circuit boards and switches 
whose lugs solder directly to foil on the 
boards. There are very few interconnecting 
wires between boards so you are not faced 
with a complex maze of wires. The calibra- 
tion procedure is simple, involving only the 
adjustment of two internal potentiometers. 
The scale is mirrored to eliminate parallax 
error caused by looking at the pointer from 
the sides, rather than head -on. 
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Ham Shack 

Continued from page 82 

electronics and the future of his country 
should take it upon himself to interest young 
people in our wonderful hobby. The challenge 
of amateur radio is open to all, men and 
women alike, and any amateur operator or 
ham club will be only too glad to help initiate 
the beginner.-4 

Military Electronics 

Continued from page 42 

specializes in finding jobs for junior officers. 
Joseph D. Harrington, president of Harr- 

ington Associates, Inc. of Washington, D.C., 
works with both enlisted men and officers and 
has examined all aspects of the problem in- 
volved. "We start by sitting a man down, 
handing him a cup of coffee and asking him 
three important questions: what he wants to 
do, where he wants to do it, and how much 
salary he wants. We find hundreds who have 
no idea of any of the three. 

"We help him decide what his training 
and experience best qualify him for. A good 
many have delusions of moving directly into 
a middle management post in private in- 
dustry. They've usually been misled by con- 
versations with other service people. We help 
them see what they can realistically expect in 
the civilian job market. If a man's military 
training does suit him for management, we 
help orient him to the difference between 
military and civilian life. Often we convince 
him to lower his sights a little." 

Some of the best job opportunities for mili- 
tary men lie with government agencies which 
hire through the Civil Service Commission. 
For example, Federal Aviation Agency 
(FAA) spokesmen tells us that many of tneir 
best maintenance technicians have military 
backgrounds. The transition is remarkably 
simple because most of the equipment used 
by the FAA to control our airways is just like 
equipment used by the Armed Forces. And 
ex- military men have an advantage in CSC 
job competition since their service time 
counts in their favor. 

Certain bits of advice apply to everyone 
in military electronics who wants a related 
civilian career. Some of the most appropriate 
bits of counsel come from Joe Harrington. 
He stresses his version of the three r's- 
realism, relocation and resume. Realism 

September, 1969 

about experience, training, ability and sal- 
aries. Relocation to where the jobs are; and 
a professionally prepared resume to present 
the applicant's capabilities to best ad- 
vantage. -O 

For Better Stereo 

Continued from page 90 

player amplifier (requiring the volume con- 
trol to be only cracked open for normal vol- 
ume) install a resistor of more than 10,000 
ohms between C7 (C 14 also) and the hot lead 
to the player's amplifier input. You might 
have to experiment with other values to ob- 
tain the desired volume level. 

Installing a Magnetic Cartridge. Remove 
the wires from the cartridge (usually sol- 

dered to small clips that pull off the car- 
tridge's terminals) and install the clips on 
the magnetic cartridge. If the cartridge has 
three terminals and there are two inde- 
pendent shielded wires, connect both shields 
to the cartridge's ground terminal. Similarly, 
if there are four terminals on the cartridge 
(two for ground) and the connecting wire 
has two hot wires in a single shield, connect 
the shield to both ground terminals on the 
cartridge. Many cartridges are supplied with 
a ground jumper clip for this purpose. 

Using a stylus pressure gauge, set the tone 
arm's stylus -pressure- adjustment screw for 
the tracking force recommended by the car- 
tridge manufacturer. This is essential to pre- 
vent accelerated stylus wear. -® 

Hi -Fi Today 

Continued from page 99 

record. And having this device around, hav- 
ing to think of what you do and don't want 
to buy and having to worry about what you 
got for your money once you get it home - 
all this is all going to change the pattern of 
mindless TV watching. 

Just as the LP record was the final in- 
centive which made people go out and get 

better sound equipment, EVR-or its equiva- 
lent -will help bring about a big change in 

video, this coming along with one (or many) 
of the big- screen TV systems now on the 
horizon. Then, the second hi -fi era will have 
begun. Once bigger screens are here and 
people are used to programming their own 
TV viewing, popular acceptance will emerge. 
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Now, for the first time,a brand -new service that offers you 

stereo tape cartridges . at great savings! 
.gsr- 

ANDY WILLIAMS 
ÇHAPPY 

HEART 

My 
Woy 

As your 
introduction, 

choose 

Any4 
DIANA ROSS 

& THE SUPREMES 

WITH 

THE TEMPTATIONS 

THE ASSOCIATION 
GREATEST 

HITS! 

Cherish 

Windy 
11 MORE 

8 -TRACK 
CARTRIDG 

FOR 
ONLY $595 

SONGS 
FROM A 
ROOM 

Bird on 
the wire 

e MORE 

7604 =- 

if you join now, and agree to buy as few 
as five additional cartridges during the coming 

year, from the hundreds to be offered 

PAUL REVERE 
* * 8 THE * * 

RAIDERS 

HARD 'NE HEAVY WITH 
MARSHMALLOW 

* ® * 

TWIN - 
PACKS 
Twice the 
music -yet 
each Counts 
as one 
selection 
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BOB DYLAN 
Nashville Skyline 
Cou nt 
the North 
Country 
with 
JOHNNY 
CASH 
8 MORE 

Trent E lectronic 
Music Productions. Inc. 
present 

SWITCHED-ON BACH 

_ -= 7150 

And if you do not own a cartridge player, we will give you this 

8 -Track Tape Cartridge 
Player $ 995 

FOR ONLY 

TAPE 
PIATI1 

olai .... 
p,lt'M 

18ACK 
STIgfOPHO 

HIC 

MATURES Playa through your home stereo record system ... no 
special Installation, plugs right into your arapllner or stereo phonograph 

Push- Batton Program Selector... changes from one program to an- 
other with the touch of your finger Completely automatic operation 
Overall Dimensions: 11'í wide a lg... deep x 4'. high 

With this beautiful, top -performing 
Player, you'll be able to add the con- 

venience and full stereo sound of 8- 

track cartridges to your present stereo 
record system! Our regular price for 
the Player is $69.95, yet you may have 

it for only $19.95, when you purchase 
your first four tapes for only $5.95, 
and then agree to purchase as few as 

twelve additional tapes during the com- 

ing year. Check the appropriate box 

in the coupon and note that, if you 

wish, you may charge the Player and 

your first four cartridges to one of six 

different charge plans. 

YES, ITS TRUE! You may have any 4 of the best -selling 8 -track 
cartridges shown here -ALL 4 for only $5.95! That's the fabu- 
lous bargain the brand -new Columbia Stereo Tape Cartridge 
Service is offering new members who join and agree to pur- 
chase as few as five additional selections in the coming year. 

FREE SUBSCRIPTION TO CARTRIDGE BUYING GUIDE. You'll 
have no problem selecting five more cartridges because the 
Service offers you so many cartridges to choose from... all de- 
scribed in the monthly buying guide which you will receive 
free! You'll find hit 8 -track cartridges from every field of music 
-the best sellers from many different labels! You may accept 
the regular monthly selection for the field of music in which 
you are mainly interested ...or any of the other cartridges 
offered ...or take no cartridge at all that month. 
YOUR OWN CHARGE ACCOUNT! Upon enrollment, the Service 
will open a charge account in your name. You pay for your car- 
tridges only after you've received them -and are enjoying 
them. They will be mailed and billed to you at the regular 
Service price of $6.98 (Classical, occasional Original Cast and 
special cartridges somewhat higher), plus a mailing and han- 
dling charge. 
YOU GET FREE CARTRIDGES! Once you've completed your 
enrolment agreement, you'll get a cartridge of your choice 
FREE for every two cartridges you buy! That's like getting a 

331/35'. discount on all the 8 -track cartridges you want... for as 
long as you want! Mail the coupon today! 

!If coupon has been removed, write to Bon C for full Information. 

COLUMBIA STEREO TAPE CARTRIDGE SERVICE 
Terre Haute, Indiana 47808 

September, 1969 

COLUMBIA STEREO TAPE CARTRIDGE SERVICE 
Terre Haute, Indiana 47808 
!'lease enroll me as a member of the Service. I've indicated below the 
four cartridges I wish to receive for 55.95. plus postage and handling. 
I agree to purchase five more selection. during the coming year at the 
regular Service price, and I may cancel my membership any time there- 
after. If I continue. I am to receive an 8 -track cartridge of my choice 
FREE for every two additional selections I accept. 

SEND ME THESE 4 CARTRIDGES (fill in numbers below) 

I I 

278-4/2K 

My main musical interest is (check one box only): 
Easy Listening Young Sound Country 

Name 
(Please print) 

Address 

Fient Name Initial Lut Nana 

city state Zia 

DI Check here if. in addition, you want to receive the Columbia 8 -Track 
'Ripe Cartridge Player for only $19.95. Enclose your check or money 
order for 519.95 as full payment. (Complete satisfaction is guaranteed 
or your money will be refunded in full.) You'll be billed $5.95 for your 
first four cartridges (plus a mailing and handling charge), and you 
merely agree to purchase as few as twelve additional cartridges during 
the coming year at the regular Service price. (Be sure to indicate in the 
boxes above the four cartridges you want.) 
If you wish to charge your Player, your first four cartridges (plus mail- 
ing and handling) to a credit card, check one and rill in your account 
number below: 

American Express Liners Club El Uni -Card Master Charge 

L Midwest Hunk Card BaokAmericacd 

Account Number 278 -5/2M 278-8/3M 

Signature J 
1969 CBS Direct Marketing Services SC -219, FOS 
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M+ 

Fill 
* 

in coupon for a FREE One Year Subscrip- 
tion to OLSON ELECTRONICS' Fantastic Value 
Packed Catalog -Unheard of LOW, LOW PRICES 
on Brand Name Speakers, Changers, Tubes, 
Tools, Stereo Amps, Tuners, CB, and other Val- 
ues. Credit plan available. 

If you have a friend interested in electronics send 
his name and address for a FREE subscription also. 

CIRCLE NUMBER 9 ON PAGE 15 

New 
EXCLUSIVE 1C 

BEAL 
The Saler' 

Two Mini -Beams on\ .:, boom. 
Two polarizations: 
and horizontal. 

Mos ley Electronics Incorporated 
4610 N. Lindbergh Blvd. Bridgeton Missouri 63042 

r 
Please send me FREE of charge and obli- 
gation, literature on the SASER BEAM, 

MODEL MS -3D 
Name 
Address 
City /State 
Zip Code No. 

#1 9 0 

MC/sley . 
4610 N. Lindbergh Blvd. Bridgeton Mo. 63042 J 

Swap Shop 
Individual readers (not commercial concerns) may swap 
electronic' gear by sending one listing, name and ad- 
dress to Swap Shop, ELECTRONICS ILLUSTRATED, 
57 West 44th Street, New York, N.Y. 10036. Space is 
limited: only most interesting offers are published. 

SHORT -WAVE LISTENING 
BC -348 -Q RECEIVER (200 -500 kc, 1 -5 -18 mc). Will 

swap for best offer. Reb Burroughs, 1018 Hilltop Dr., 
Palestine, Tex. 75801. 

SURPLUS BC -474A transceivers and BC -312 re- 
ceiver. Want VHF /UHF gear. R. Kolakowski, WA1KAT, 
G -206, Norwich University, Northfield, Vt. 05663. 

LAFAYETTE PF -175 receiver (25 -50 and 150 -175 
mc), new. Will trade for sonar transceiver with 
original box and manual. Philip Clarke, 2723 Eighth 
St., Berkeley, Calif. 94710. 

KNIGHT Span Master receiver. Want walkie- talkie, 
VHF receiver /convertor, or best offer. Gene Robbins, 
517 Fairground Ave., Hillsboro, III. 62049. 

HALLICRAFTERS SX -99 receiver and 35 -W hi -fi am- 
plifier. Want HW -12 or other transceiver. Owen 
Hayden, 225 S. Griffen, Bismark, N.D. 58501. 

RANGER 111 -C beacon receiver. Want general - 

coverage SW receiver. Richard D'Aquila, 73 Kilbourne 
Ave., New Britain, Conn. 06053. 

HEATH GR -54 receiver. Will swap for CB base sta- 
tion or scope. E. A. Sjolander, Jr., 119 7th St., W., 
Ashland, Wis. 54806. 

SURPLUS RAL6 general- coverage receiver. Want 
inexpensive VHF ham, CB or test gear. David Carroll, 
468 Genesee St., Trenton, N.J. 08611. 

KNIGHT Star Roamer. Want Heath GR -64 or HR -10. 
Jim Brozivich, RR 2, Box 1, Toronto, Ohio 43964. 

HALLICRAFTERS S -38 receiver, Hickok 470 VTVM, 
Heath VOM. Want communications receiver or best 
offer. Glenn Hansen, RR 2, Box 128 -B, Burton, Wash. 
98013. 

HEATH GD -125 Q- multiplier. Will swap for best 
offer. Bill Kilgallon, 22347 Audrey, Warren, Mich. 
48091. 

RBS -1 SW receiver (2-20 mc). Want power supply 
for RBM -1 receiver (12v/205v). Donald E. Erickson, 
6059 Essex St., Riverdale, Calif. 92504. 

INTERNATIONAL 9 -tube AM /FM /SW radio. Want 
oscilloscope. J. S. Wawzyniak, 1018 Douglass St., 
Reading, Pa. 19604. 

GONSET G -33 receiver. Want Heath HR -10 and 
ham crystals or best offer. Mike Masheff, 15761 
Riverdale Dr., Livonia, Mich. 48154. 

HEATH GR -81, Philco 37-610 and Hallicrafters 
WR -600. Will swap for tape recorder or SW receiver. 
Ted R. Larson, WPEQFCO, 560 Central Ave., S., 
Milaca, Minn. 56353. 

HALLICRAFTERS S -38D receiver plus 53 assorted 
tubes and AM radio. Want Regency PR -155B police 
monitor or Ameco R -5 receiver. David Rygwalski, 
1506 Tropical Dr., Lake Worth, Fla. 33460. 

LAFAYETTE HA -700 receiver with speaker. Will 
trade for Lafayette HB -23, similar two -way radio or 
best offer. Jerry Mraz, 179 Clinton Ave., Akron, Ohio 
44301. 

HEATH GR -64 receiver with Q- multiplier. Want 
good novice transmitter. Steve Lympany, WN3LLX, 9 
Buena Vista Dr., Delmont, Pa. 15626. 

HALLICRAFTERS S -38C receiver. Want Aiwa stereo 
cassette tape recorder. Richard Clark, 4302 Abispo 
Ave., Lakewood, Calif. 90712. 

AMATEUR RADIO 
AMPLIFIER, homebrew for hams, 80- 10/200 watt. 

Want portable tape recorder. Virg Stucker, WA9EAN, 
1407 N. Peach, Marshfield, Wis. 54449. 

HOMEMADE dummy load (72 -ohm, 250 -watt). Want 
15 -meter beam antenna or best offer. Glen Jenkins, 
WN4KTF, 927 Cimmeron Dr., Tampa, Fla. 33603. 

KNIGHT T -150 transmitter. Want general -purpose 
receiver. Craig Strickland, 930 LaSalle, Pontiac, Mich. 
48053. 

JOHNSON Viking Il transmitter. Want Heath DX -60. 
David Wells, WN6EJX, 4145 Gregory St., Oakland, 
Calif. 94619. 

(Continued on page 118) 
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pON'T OY A CAR 

EasEi 
pU READ TN /S 8pp8004? 

pL jEFOR These Vital, Easy-to-Follow 
Tips and Secrets Can Save 

You over $2,000! 

U 

AR 

4.95 
poSTPAID 

FACT FILLED 
CONTENTS 

How Much Profit Does the 
New Car Dealer Make' 
Which New Car Should I Choose? 
Which Dealer Should I Choose? 
The Unethical New Car Seltsasaa 
What About Theme 
New Car Advertisements? 
Monthly Paytnenn ... Beware! 
Watch Out for the T.O. M.. 
A Guided Tour of Today's 
Used Car Dealerships 
Where Used Can Come From 
What Does la Book For? 
Used Car Advertising{ 
Let's Meet the Used Car Salesmen 
Used Car Financing 
Used Car Gaarwaes 

ABOUT THE AUTHOR 
Anthony Till has been an 
tiro -pro for oer 25 
yrn' Hes been involved 
en every aspe of am aspen of 

used car selling in the 
U.S.A.. Canada and Ens 
hod. He's sold everything 
from Rolls Royce's to 
VW', in every kind of car 
agency that exists. In 
WHAT YOU SHOULD 
kNOW 1111P0111 YOU HUY 
A CAR he explodes myth, 
that car-buyers harbor 
sod dealers encourage. F 

and exposes the dozens of unethical practice used 

every day, ewe in many of the .best.. see.cies. to 
coo ear buyers out of millions of dollars annual!. 

OF THIS BOOK 

September, 7969 

Here's the only book available that will absolutely save 

you hard -earned dollars, and hours of your valuable 
time when you buy a car! It will save you months of 
worry and regret afterward when you're driving your 
car and paying for it. In these pages, Anthony Till, long- 
time auto -pro makes the car dealer turn his cards face -up 
for you. He reveals clearly all the possible tricks, 
schemes, scams, wheeler -dealer maneuvers, gimmicks, 
and shady practices you will encounter when you go to 

buy! And unfortunately even the "best" agencies will 
use these under- handed techniques to cheat and bilk 
you - often without your even knowing about it! 
Anthony Till's book is called WHAT YOU SHOULD KNOW 

BEFORE YOU BUY A CAR. It will save you a fortune now - and anytime you or a member of your family buys, 

sells, or trades a car! 

LEARN VALUABLE INSIDE SECRETS 

The answers to these questions alone could save 

you hundreds of dollars - and you'll get all the 

answers clearly and in straightforward language 

1 How much does the dealer make on the car 

you want' How much can you expect him to 

cut the price? 

2 What's the one fool -proof way to find our 

how much your trade -in is worth before you 
start shopping? 

Why can smaller dealership actually aioed 
to give you better dal than a larger one - 
if you play your cards right' 

4 What's the true story on interest charges, and 

the perfectly legal tricks dealers use to inflate 
them? I In this area alone you can chop hun- 
dreds of dollars off the deal.) 

Why is your credit union perhaps the very 
u oril p /are you can go to finance your car? 

6 What about all the magic words like "NO 
MONEY DOWN "? What «ides do they 
actually conceal? 

But this is only the beginning! You'll be amazed 
-- and yes, you'll be angered - when you find 

out about the dozens of slick selling technique 
car salesmen will use to sell you a car - and 
fatten up the deal! Here re tricks so insidious. 
so seemingly innocent, so forthright and legal 
in appearance that you can easily be forgiven if 
sou actually thank the salesman after he's used 
them -u he pockets more and more of your 
hard-earned money! 

KNOW ABOUT AND AVOID 
THESE LARCENOUS TRICKS 

Find out about the official- looking card that has 
the accessories price list on it - at greatly in- 
flated prices! Discover how some salesmen 
always leave their adding machine with a figure 
pre -punched - which will appear added to your 
total! ( Who could fail to trust an adding ma- 
chine rape') Learn how salesmen often work 
together to perpetrate the seam called " lowball- 
eng the customer' -and why it nearly always 
works for them! Discover how many salesmen 
actually impersonate company executive (with 
their willing consent) to work particularly 
impressive and sure-fire selling trick on you In 
addition you'll trod out about the various kinds 
of Used Cu guarantees and what they really 
mean ( no matter what the salesmen says they 
mean). You'll meet the "Pick-up Payment" 

artist ... the infamous and ever- present 'T.O. 
man the salesman who "curbs" MS... and 

dozens tore! Each and every one of these people 

are our to get you when you walk into a show- 

room or car lot! And this is the only book that 
lays bare before you in black and white -and 
in figures - what they do ... how they do it ... 
and how you can spot their larcenous tricks be- 

fore you sign deal. 

SAVE OVER 52000 WHEN 

YOU DEAL 

Pages 25.26 of this book may be the 
most important reading you'll do this 
year if you're in the the market for a 

new car! They'll make you stop and 
think - and if you follow the advice 
given here (demonstrated clearly in 
figures) you may save enough money 
on your deal to buy yourself another 
new tar in one year's time...for cash! 

PUT YOURSELF IN THE DRIVER'S SEAT 

WHAT YOU SHOULD KNOW BEFORE 
YOU BUY A CAR is the book that blows the 
lid off the car dealer's tricks- Ir's the most sensi- 

ble, informative, and straight -forward book on 
automobile buying you on find anywhere! It's 
about time the odds were in your favor when 
you go to buy car -and they will be, without 
doubt, after you've read all the fascinating and 
vital facts waiting for you now in the pages of 
WHAT YOU SHOULD KNOW BEFORE 
YOU BUY A CAR! 

HAMILTON HOUSE, DEPT.- 1111-9 

Cos Cob, Conn. 06807 

Gentlemen- Please send me, Postpaid, 
copies of WHAT YOU SHOULD 

KNOW BEFORE YOU BUY A CAR, by 
Anthony Till at $4.95 per copy. I enclose 
= in Cash Check NO. 
(Sorry no COD's) as payment in full for 
all book(s) ordered above. 

NAME 
ADDRESS 

CITY STATE ZIP_ 
cald. Roe Add 5t Sale T.. Us. your 

Zip cod. Number for r..r.st Srrie 
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...a single 
issue 
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71. ¡areal 

A ï;U?iUt,'SED NOME-STUDY COURSE 

e SERVICING COLOR TELEVISION! cc..w.w.... é ::11`.'....e.w...rr.ti a.,.., 

Subscribe! 
In Issue after issue Electronics Illustrated gives its 
readers interesting and detailed coverage of the 
hobby electronics field plus great step -by -step con- 
struction projects. It's the kind of coverage you not 
only can't afford to miss ... but don't WANT to miss. 
Make sure you get every Issue. How? Subscribe now! 
El costs just $3 for a year's subscription (six issues). 

r 
ELECTRONICS ILLUSTRATED 9-69 
Circulation Department 
Fawcett Building 
Greenwich, Conn. 06830 

Dear El: Just to make sure I don't miss a 
single issue, I want to subscribe right now. Please 
put my name on your subscription list- pronto! 

I enclose E3 
[] Bill me later 

New Order 
Renewal 

NAME 

ADDRESS 

CITY STATE ZIP 

7 

Swap Shop 

Continued from page 114 

GLOBE (DSB -log) 50 -W novice transmitter with 5 crystals for 80 -, 40- and 15 -meter bands. Swap for best offer. Joe Weatherly, WN8ARC, P.O. Box 455. Muskegon, Mich. 49443. 
HAM GEAR in exchange for Heath HP -24 power 

supply. Roy E. Stuhr, 46 Edison, York, Neb. 68467. 
HALLICRAFTERS SR -46 6 -meter transceiver, Gon - set squelch, Saturn 6 halo antenna. Will swap for quality 35 -mm SLR camera. Foster Kawaler, 64 Lynwood Dr., Valley Stream, N.Y. 11580. 
HEATH apache transmitter. Will swap for photo- graphic or darkroom equipment. Gary Northup, 147 Wyngate Dr., Kettering, Ohio 45429. 
AMATEUR RECEIVER (about $75) wanted in ex- 

change for telescope. L. Hamilton, 19509 Flavian Ave.. Torrance, Calif. 90503. 
HALLICRAFTERS SX -I10 receiver- Heath Q- Multi- 

plier. Will swap for oscilloscope, test equipment, or 
best offer. Stephen Rollin, 7546 Brockton Rd., Phila, 
Pa. 19151. 

NATIONAL NC -270 ham receiver. Will trade for 
Heathkit GR -64 receiver or best offer. David Hamilton, 
3421 Fayette Ave., Louisville, Ky. 40213. 

TRANSMITTER (BC -696, modified) with power sup 
ply, other gear. Will trade for HO train gear or best 
offer. Karl Geier, 145 Grandview Ave., Sierra Madre. 
Calif. 91024. 

HEATHKIT DX -20. Want oscilloscope. Paul Adams. 
1204 N. W. 97, Oklahoma City, Okla. 73114. 

REGENCY ATC -1 convertor for best offer. H. Ander- 
son, 639 No. Wahsatch, Colorado Springs, Colo. 
80903. 

GLOBE HG -303 transmitter. Want Hallicrafters 
SX -100 or similar receiver. Mark Dubay, WN6MMX/ 
WPE6HHU, 500 S. Gilbert, Fullerton, Calif. 92633. 

ANTIQUE ELECTRONICS 
ATWATER KENT model 74 radio. Want CB trans- 

ceiver and antenna. Charles E. Bell, KQV7328, 706 
Spaulding St., Muskogee, Okla. 74401. 

ANTIQUE TUBES, other items to swap. Want ham 
receiver, surplus gear, or best offer. T. Million, 4725 
Miller St., Wheatridge, Colo. 80033. 

HOWARD model 52909 -6 (vintage 1921) with four 
extra UX -201A tubes. Want DX -60, 40 -35 or -20 re- 
ceiver. Terence O'Laughlin, 819 South 97 St., West 
Allis, Wis. 53214. 

SPARTON 60 SW converter (circa 1932), tunes 1.5 
to 25.5 mc. Will swap for Ameco R -5 or Heath 
Mohican receiver. J. A. Dixon, Wheatland, Manitoba, 
Canada. 

250 QST MAGAZINES from 1921 -1944. Will swap 
for 6- channel, 5 -watt CB transceiver. Stephen L. Bird, 
Main Dalton Rd., Windsor, Mass. 01270. 

ANTIQUE TUBES (10, 2A3's, 27's). Will trade for 
broadcast equipment. Gary Davis, 1116 Queen Anne 
Dr., San Jose, Calif. 95129. 

GERNSBACK service manual, 1930 edition. Will 
swap for best offer. Herbert Rakes, RR 3, Benton- 
ville, Ark. 72712 

OTHER EQUIPMENT 
HEATH QM -1 Lab Q- meter. Will swap for model 

19 or model 15 teletype. Joe Lewis, WA3LRS/ 
WB6WLH, 12513 Summerwood Dr., Silver Spring. 
Md. 20904. 

MAGNETIC REED SWITCHES. Want past issues of 
electronics magazines and annuals. Thomas King, 
910 Harvey Rd., Pullman, Wash. 99163. 

KODAK box camera. Want Lafayette Star Fire UI. 
Ed Mathes, 40 Huntleigh, Amherst, N.Y. 14226 

ALTO SAX. Will swap for SW receiver. Benny 
Garrett, Box 74b, RR 2, Lubbock, Tex. 

FORD Model T spark coils. Will trade for best 
offer. Kirk Snyder, Box 131, Tonasket, Wash. 98855. 

R/C SYSTEM for model airplanes, Rolli camera 
and strobe. Will swap for six -meter and /or two -meter 
transceiver. James Rocco, Jr., 4309 Ivy, East Chicago, 
Indiana. 

ASSORTED TUBES, 10 coils, transformers. Will 
swap for all -band receiver, test equipment or best 
offer. Steve Shurtz, 1836 Webster, Topeka, Kan. 
66604. 

GENEMOTORS: 9V/450 VDC, 12V/172 VDC, 12V/ 
220 VDC, and 12V /250VDC. Trade for best offer. 
William E. Fuller. 5341 Bailey Rd., RR 1, Dimondale. 
Mich. 48821. _4 

I1r Electronics Illustrated 
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Now one soldering tool 
combines all the advantages 
of a lightweight pencil type iron 
-a fast heating soldering gun 
-and tip temperature control. 

NEW 
WELLER 
TEMPMATIC® 
Temperature 
Controlled 
Soldering Tool 

featuring Weller's 
exclusive new POWERHEAD 

The long -life, high efficiency 
POWERHEAD is another great 
innovation from Weller. It 

contains the Weller tempera- 
ture control system. The 
POWERHEAD gives maximum 

component protection even 
in the most delicate work 
situations. And it eliminates 
frequent tip changes and filing. 

The entire tool weighs only 
7 ounces. Yet it can be used 
for light or heavy duty 
soldering. Trigger turns heat 

WELLER ELECTRIC CORP., Easton, Pa. 

World Leader in Soldering Tools 

on and off. Ideal for electrical 
work, hi -fi, models, hobbies. 

Choice of models -$12.95 list 

Model GT -7A has 700 °F. 
3j16rr chisel point POWERHEAD 

Model GT -6B has 600 °F. 
1 /e" conical point POWERHEAD 

CIRCLE NUMBER 12 ON PAGE 15 

FOR SPEEDY SERVICE 

1102171 647 98 24 0664 

T M BROWN 

5936 23rd PARKWAY 
WASHINGTON, D. C. 20031 

WE'RE LOST WITHOUT THIS LABEL 
Well, not really lost - but we P 
cari do things faster for you if 
you send along the ADDRESS 

LABEL from your magazine any 

time you write to us about your 
subscription. 

CHANGE OF ADDRESS 

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

name 

street 

city 

attach 
label 
here 

state zip L- - - - 
ELECTRONICS ILLUSTRATED Sub. Dept.. Greenwich. Conn. 06830 

September, 1969 

A WILD NEW 100K AT THE WOOLLY OW WEST 

HOME AT LAST! BOY 
IT'S GREAT TO GET 

BACK TO CIVILIZATION! 

D2099 

50< 

by 
TOM K. 
RYAN 

A FAWCETT GOLD MEDAL BOOK 

Ea; rn!s Gold Medal Book from your paperback bookseller. 
If he is sold out, send only price of book plus 10c for post- 

age and handling to Gold Medal Books, Fawcett World 
library, Greenwich, Connecticut 06830. If order is for five 
or more books, there is no postage or handling charge. 
Please order by number and title. No Canadian orders. 
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SII =i, 
ECTRONICS ILLUSTRATED 
ik-lk #44 %IAA 

Your advertisement can reach this mail- buying audience for only 50 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 November issue must be in our office by July 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, 8x10, D.C., A.C. 

SAVE MONEY ORDER BY MAIL 

FOR SALE 

INVESTIGATORS, LATEST electronic 
aids. Free literature. Clifton, 11500 -X 

NW 7th Ave., Miami, Florida 33168 
MUSIC LOVERS, continuous, uninter- 

rupted background music from your 
FM radio, using new inexpensive adaptor, 
Free literature. Electronics, 11500 -W N.W. 
7th Ave., Miami, Florida 33168. 

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. 

INTEGRATED CIRCUIT Kits: Computer, 
Audio, Others. New Catalog Free. Kaye 

Engineering, Box 3932 -C, Long Beach, 
California, 90803. 

CONSTRUCTION PLANS: Laser ... $2.00. Surveillance Devices -Two F.M. Bug- 
ging Transmitters . . $1.00. Tail Trans- 
mitter ... $1.00. Bug Detector ... $1.00. 
Surveillance equipment and kits availa- 
ble. Howard, 20174 Ward, Detroit, Michi- 
gan 48235. 

POLICE -FIRE RADIO Dispatcher direc- 
tories! Exclusive official listings, "con- 

fidential" frequencies, callsigns. Now all 
areas. Catalog for stamp. Communica- 
tions, Box 56 -El Commack, N.Y. 11725. 

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. 

ULTRA- SENSITIVE and Powerful Metal Detectors-join the many who are find- ing buried coins, minerals, relics and artifacts. Don't buy till you see our Free catalog of new models. Write Jetco- 
Box 132 -El- Huntsville, Texas 77340. 

GOVERNMENT SURPLUS 

JEEPS TYPICALLY From $53.90 ... Trucks 
From $78.40. Airplanes, Typewriters, 

Boats, Clothing, Camping, Sporting, Pho- tographic, Electronics Equipment. Wide 
Variety, Condition. 100,000 Bid Bargains 
Direct From Government Nationwide. 
Complete Sales Directory and Surplus 
Catalog $1.00 (Deductible First $10.00 
Order). Surplus Service, Box 820 -T, Hol- 
land, Michigan 49423. 

120 

GOVERNMENT SURPLUS. How and 
Where to Buy in Your Area. Send $1.00. 

E.I. Surplus Information, Headquarters 
Bldg., Washington 6, D. C. 

BUSINESS OPPORTUNITIES 

START YOUR Own Mailorder Business! 
Beginner's catalog. "Mailorder Suc- 

cess" letter. Home profit plans. "Home 
Business Digest." Six mailorder maga- 
zines. $1.00. Sullins, Box 2069 -X, Forsyth, 
Georgia. 31029. 

JOIN THE High Income Group! Earn 
fantastic profits In Mail Order. Infor- 

mation write, Fairfield, Box 98, Toronto 
14. Ont. Canada. 

VENDING MACHINES -No selling. Op- 
erate a route of coin machines and earn 

high profits. 32 -page catalog (reel 
Parkway Machine Corp., 715E1 Ensor St., 
Baltimore 2, Md. 

EASY -TO -START RUBBER stamp business 
at home in spare time. Make up to 

$16.50 an hour without experience. Facts 
free, Write to; Roberts, 1512 Jarvis, Room 
CR- 120 -8, Chicago, III. 60626. 

EMPLOYMENT OPPORTUNITIES 

PRINTING - ADVERTISING Salesmen 
Excellent moneymaking sideline selling 

Decalcomania Name Plates. Advertising 
Specialties. Sign Letters, Automobile 
initials. Free Samples. Ralco -El, Box L, 
Boston, Mass. 02119. 

BOOMING AUSTRALIA Wants You! 
Good jobs, Adventure. Forms and Aus- 

tralian Handbook (1969) describing Aus- 
tralian assisted passage, passport -visa, 
advantages, opportunities $1.00. Buckeye, 
Box I032PH, Fairborn, Ohio 45324. 

EDUCATION AND 
INSTRUCTION 

HEFFNER BOOKS. Write for catalog. 
Box 5766, Pasadena, Calif. 91107. 

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). 

BUILD -IT- YOURSELF 
(OR DO -IT- YOURSELF) 

BUILD IT YOURSELF (DO IT YOURSELF) 
PSYCHEDELIC LIGHTING Manual! Make 

light- machines, strobes, organs, slides, 
etc. Send $2.00. Lightrays, 713 Pine, Phila- 
delphia, Pa. 19106. 

TAPE RECORDERS 

RENT 4 -TRACT open reel tapes -all ma- 
jor labels -3,000 different -free bro- 

chure. Stereo- Parti, 55 St. James Drive, 
Santa Rosa, CA. 95401. 

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. 

GE VIDEO Tape Recorders At Fantasti- 
cally Low Price. Built by Sony for GE. 

Thousands sold for $795. While they last, 
only $397.50. Brand new, fully guaran- 
teed /z" VTR's in factory cartons. Send 
check with order for free delivery or 25% 
deposit wfih COD orders. Send for Free 
CCTV encyclopedia. GBC Closed Circuit 
TV, 74 Fifth Avenue, New York, New York 
10011. 

RADIO & TV 

REPAIR YOUR Own TV Tuners- Color- 
Transistor -VHF -UHF. Earn to $1,700 

monthly. No customer headaches. Sim - 
ple, complete course. First of its kind. 
Copyrighted. Years in preparation. Six 
sections, 33 chapters. All field- tested. 
Jigs-Fixtures -Adapters - "Setting -up." 
Special probes. Quick -checks. How to al- 
ter and use test sets. Repairs Without 
Equipment. Unique power supplies. Fast - 
fix luxuries. Equipment you can build. 
Professional tricks. Illustrated schematics, 
pictures, drawings, sketches. Plans for 
all items. Troubleshooting. Alignment. 
All tests and adjustments. Common mis- 
takes. How And Where To Buy Parts. 
Specific repairs common problems. In- 
dex of all tuners. Much, much more. 
Programmed teaching. Major Course: 
Details, introduction, plus two sample 
lessons $1., refundable. Optional con- 
densed courses (complete in themselves): 
VHF $9.50, UHF $4.50, Transistor Tuners 
$4.50. Frank Bocek, Box 3236E, Redding, 
Calif. 96001. 

Electronics Illustrated 
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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. 

POLICE-FIRE-Aircraft-Marine- Ama- 
teur Calls on your Broadcast Radio 

with Tunaverter! Tunable -Crystal con- 
trol! Free catalog! Salch Company, 
Woodsboro EI, Texas 78393. 

RADIO & T.V. Tubes -33f. Free List. 
Cornell 4213 -15 University, San Diego, 

Calif. 92105. 

FREE! GIANT bargain catalog on tran- 
sistors, diodes, rectifiers, SCR's, nene.s, 

parts. Poly Paks, P. 0. Box 942E1, Lynn - 
field, Mass. 

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 51K, Bloomington, Indiana. 

BARGAIN PACKAGES. Closeouts Elec- 
tronics parts. Tubes, rectifiers, con- 

densers, coils, diodes, resistors, capaci- 
tors, etc. Gigantic buy, over 110 items 
only $5 postpaid & insured. Over 1000 

electronics bolts & nuts, components, as- 
sortment of over 100 varieties, retail 
value over $55, only $8. Great Southwest 
Liquidators, Box 21264, Dallas, Tex. 75211. 

20 WATTS AMPLIFIER Kit. Contains all 
transistors and diodes needed $4.25. 

G.E.G., Box 1141, Loomis, Calif. 95650. 

"COIL WINDING" Handbook -50e. Ex- 
perimenter's catalog includes 250 ex- 

clusive items - 25e, refundable. 
Laboratories, 12041 -K Sheridan, Garden 
Grove, Calif. 92640. 

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! WE will develop, sell your 

Idea or invention, patented or unpat- 
ented. Our national manufacturer -clients 
are urgently seeking new items for high- 
est outright cash sale or royalties. Finan- 
cial assistance available. 10 years proven 
performance. For Free information write 
Dept. 59, Wall Street Invention 
Brokerage, 79 Wall Street, New York 5, 
N. Y. 

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. 

MUSIC 

POEMS, SONGS wanted for new song 
hits and recordings by America's most 

popular studio. Tin Pan Alley, 1650 -EL 
Broadway, New York 10019. 

PERSONAL 

SUBMINIATURE LISTENING Devices, low 
priced, high performance direct from 

manufacturer . Dealers welcome. 
Audiotronix L9, 156 Fifth Ave., New York, 
N.Y. 10010. 

LETTERS RE- MAILED, 251. Need a secret 
address? Send and receive your mail 

confidentially! 53.00 monthly. Entersull, 
Box 2069 -X, Forsyth, Georgia. 31029. 

WISCONSIN REMAILS 25e. Randall, 602 
Chicago, Dept. I11, Manitowoc, Wis- 

consin 54220. 

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 13, Col- 
orado 81240. 

GREENHOUSES 

BACKYARD GREENHOUSE. An easy -to- 
build greenhouse that uses standard 

size panes of glass, a redwood frame and 
concrete foundation. Dimensions are II 
x 21 ft. but length may be varied. For 
detailed plans send $5 to Mechanix 
Illustrated Plans Service, Fawcett Bldg., 
Greenwich, Conn. 06830. Specify Plan 
No. GH -5 -67. 

MISCELLANEOUS 

OVER 2,000,000 BACK Issue Magazines! 
Send Needs. No Catalog. Midtown, 

Box 917 -El, Maywood, N. J. 07607. 

ELECTRONICS Classified Advertising Order Form 
dates, 

etc., see heading ing dates, etc., see heading 
ILLUSTRATED at top of Classified Section, 

INSTRUCTIONS: WORD COUNT: Zip code free. Figure one word for name of state (New Jersey); name of 
city (Little Falls); sets of characters as in key (M -14); abbreviation of Northwest (NW); 

5Oc a word 
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 
Minimum Ad the issue in which the ad is to appear. 

10 Words BLANKLINE: May be placed both above and below the ad, if desired. Each blank line is 
charged as 5 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 3 

6 7 8 

11 12 13 

16 17 18 

21 22 23 

26 27 28 

31 32 33 

4 5 

9 10 

14 15 

19 20 

24 25 

29 30 

34 35 

YOUR NAME PHONE 

FIRM 
(PLEASE PRINT) 

ADDRESS 

CITY STATE_ 71P 

DATE. YOUR SIGNATURE 

(PLEASE PRINT OR TYPE COPY FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 9 

September, 1965 1" 
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BUILD 20 RADIO 
CIRCUITS AT HOME 

with the New Improved 
PROGRESSIVE RADIO "EDU -KIT "® 

A Practical Home Radio Course 
Now Includes 
* 12 RECEIVERS * 3 TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR 
* CODE OSCILLATOR 

E 

only 

695 

* No Knowledge of Radio Necessary 
* No Additional Parts or Tods Needed 

* EXCELLENT BACKGROUND FOR TV 

SCHOOL INQUIRIES INVITED 

* Sold In 79 Countries 

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

The kdu -Kit" offer. you an outstanding PRACTICAL HOME RADIO COURSE t rock -bottom price. Our Kit Is designed to train Radio a Electronics Technicians, making use of the most modern methods of home training. You will leant radio theory, cdnatruc Lion practice and servicin THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. You will learn how to build radios. using regular schematics: how to wire and solde in a professional manner; how to service radios. You will work with the standard type o 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 troubleshooting, using the Progressive Signal Tracer, Progressive Signal Injector, Pro - gressly Dynamic Radio & Electronics Tester. Square Wave Generator and the accompany- ing instructional material. 
You will receive training for the Novice, Technician and General Chase. of F.C.C. Radio Amateur Licenses. You will build Receiver. Transmitter. Square Wave Generator, Code Oscillator. Signal Tracer and Signal Injector circuit., and learn how to operate them. You will receive an excellent background for television. HI -FI and Electronics. Absolutely previous knowledge of radio or science is required. The 'Edo -Kit.. Is the product of many years of teaching and engineering experience. The "Edu -Kit" will provide you with Walt education in Electronics and Radio, worth many 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 - sated in Radio t Electronics because you want an Interesting hobby, well paying business or lob with a future. you will find 
the "Fdu -Kit' worth-while investment. 

Many thousands of Individuals of all 

ages and backgrounds hate successfully 
used the Edu- 1t" in more than 79 coun- 
tries of the world. The "Edu -Kit" has been 
carefully designed, step by tepi hat so 

allows 
o cannot make a mistake. The Edu -Kit" 

you to teach yourself at your ow 
rate. No instructor is necessary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edo -Kit" Is the foremost educational radio kit in the world, and is universally accepted as the standard in the field of electronic. training. The "Mu- Kit" users the modern educational principle of "learn by Doing... Therefore you construct, learn schematics, study theory, practice troubleMooting -all in a closely integrated pro. gram designed to provide an wily- learned, thorough and interesting background in radio. You begin by examining the various radio parts of the "Fdu- Kit." You then leant the function, theory and wiring of these parts. Then you build simple radio. With this first net you will enjoy listening to regular broadcast stations. learn theory, practice testing and troubleshooting. Then you build a more advanced radio, learn more advanced theory and techniques. Credually, in a progressive manner, and at your own rate, you will Ind yourself constructing more advanced multi -tube radio circuits, and doing work like professional Radio Technician. 
Included in the 'FduKlt" course are Receiver. Transmitter, Code Oscillator Signal Tracer, Square Wave Generator and Signal injector Circuits. These are not unprofessional "breadboard" experiments, but genuine radio circuits, constructed by mean. of professional wiring and soldering on metal chassis, plus the new method of radio construction known a. "Printed Circuitry." Theeecircuit operate on your regular AC or DC house current. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parta and Inetructlone necessary to build twenty different radio and electronics circuit., each guaranteed to operate. Our Kite contain tubes tube sockets, vari- able, electrolyUt, mica, ceramic and paper dielectric condensers, resistors, tie strips, hardware, tubing, punched metal chassie, Instruction Manuals, hook-up wire, solder, selenium rectifiers, coils, volume controls and itches etc. In addition, you receive Printed Circuit materiale, including Printed Circuit chassis, special tube sockets, hardware and instructions. You also receive useful set of tools, a professional electric soldering Iron, and self -powered Dynamic Radio and Electronic. Tester. The ..Fdu-Kit" also includes Code Instructions and the Progressive Code Oscilla- tor, In addition to F.C.C. Radio Amateur License training. You will also receive lessors for servicing with the Progressive Signal Tracer and the Progressive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Consulta- tion Service, Certificate of Merit and Discount Privileges. You receive all parte, tools, instructions, etc. Everything is yours to keep. 

Preemslve "Uds- Kits" Une.. 11S Broadway, Dept. {GSA,. Hewlett. N. Y. r- -UNCONDITIONAL MONEY -BACK GUARANTEE'" 
Please rush cry Prgressive Radia "Edi -Kit" te we, as indicated helm 
Check eue Les to indicate choice et "Mel 

Regular model $26.95. Delon model $31.95 (same as regular model except with superior parts I and tools plus valuable Radio A TV Tubs Checker). 
Check one box to Indicate manner of payment 

I enclose full payment. Ship 'Edo -Kit" post paid. 
gI enclose S5 deposit. Ship Edu -Kit" C.O.D. for balance plus postage. Send me FREE additional information describing "Edu -Kit." 

Name 

Address 

City a scab_ 

L 
22 

Zip 
PROGRESSIVE "EDU- KITS" INC. 

I185 Broadway, Dept. 4103AE, Howlett, N. Y. 11557 
, 
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FREE EXTRAS 
SET OF TOOLS 
SOLDERING IRON 
ELECTRONICS TESTER 

PLIERS- CUTTERS 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 
TELEVISION 500K RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE F.C.C. 
AMATEUR LICENSE TRAINING 

a PRINTED CIRCUITRY 

I SERVICING LESSONS l 
You will learn troubleshooting and 

servicing in progressive manner. You 
will practice repairs on the nets that 
you construct. You will learn aympt,uns 
and causes of trouble in home, portable 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
unique 

+Electronics Tester. While 
the dynamic 

Radio a you 
are learning in this practical way, you 
will he able to do many a repair job for 
your 

which 'willl farelexceed thedpriceRf 
the 'Fdu. Kit.' Our Consultation Service 
will help you with any technical probe 
lems you may have. 

FROM OUR MAIL BAG 
J. Stataitin, of 25 Poplar PI., Water- 

bury, Conn., writes: I have repaired 
several sets for my friends, and made 
money. The "Edu -Kit" paid for itself. I 
was ready to spend $240 f,,r a Course, 
but I found your ad and sent for your Krt. 

Hen Valerie, P. O. Box 21, Magna, 
Utah: "The Edu-Klte are wonderful. Here 
I am sending you the questions and oleo 
the answers for them. I have been In 
Radio for the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing FNUlpment. I en- 
Joyed every minute I worked with the 
different kits; the Signal Tracer works 
fine. Also like to let you know that I 
feel proud of becoming member of your 
Radio-TV Club. 

Robert L. Shur. 1536 Monroe Ave., 
Huntington, W. Va.: Thought I would 
drop you a few lines to say that I re- 
ceived my Fdu -K It, and was really 
amazed that such a bargain can be had 
at such a low price. I have already 

Maned pairi 'e radios and phonographs. Taphs. 
My friends w really ruralised to 
me get into the swing M It re, quickly. 
The Trouble -shooting Teeter that come. 
with the Kit is really swell. and finds 
the trouble, if there Is any to he found 

PRINTED CIRCUITRY 
At no Increase In prtee, the "Edit -Bit" 

now includes Printed Circuitry. You build 
Printed Circuit Signal Injector, 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 1s 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 terminal. 

Printed Circuitry is the bash of modern 
Automation Electronics. A knowledge of this 
subject Is a necessity today for anyone in- 
terested In Electronics. 

Electronics Illustrated 

f 

e 
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Pick any one of the four 
big fields in electronics: 
COLOR -TV, INDUSTRIAL 
or COMPUTER ELEC- 
TRONICS, or COMMUNI- 
CATIONS. Each is packed 
with opportunity 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. 

ALL NEW KITS. ALL NEW COURSES, WITH NTS PROJECT -METHOD 
TRAINING! MORE BIG KITS THAN EVER OFFERED FOR TRAINING ANYWHERE! 
A big 25" Color TV, a cesk -top computer trainer, oscilloscope 
so id state radios. Integrated circuits, too! All part of NTS 
Project- Method: The sure -fire system :hat builds everything 
you seed to Know around practical kit projects. And NTS 
gives you professiona "test- center" equipment, including 
signal generator, VT/M, and tube che:ker for your trouble- 
shooting and servicing work. NTS shows you how to use them 
early in your t-ainirg. l-cu earn morey repairing TV sets and 
ele :tronic equipment even before you've completed the 
course. Brand new Color Catalog desc-ibes in detail all the 
exciting equipment that comes with each course. 

CLASSROOM TRA NINO 
AT LOS ANGELES 
You can train at our resident 
schcol in Los Angeles. NTS 
occupies a city block w th over 
a rnillidn dollars facilities 
devcted to technical t-ainirg. 
Check special boa in coupon. 

HIGH SCHOOL AT HOME: 
NTS offers accredited high 
school programs. Take on y 
the sub -iects you need. Study 
at ycur own pace. Everythirg 
includec at one ow tuition. 
Checx special box in coupon 
for free catalog. 

Accredited Member. 
National Home 
Study Co.incil 
Accredited Member 
National Association 
of Trade and 
Technical Schools 

NATIONAL SCHOOLS 
World Wide Training Since 190E. 

4000 S. Figueroa Street 
Los Angeles, California 90037 

NTS +.' 

ELECTRONICS.. 

Get the full story! 
See all the exciting 
new kits you get 
from NTS! Cut out 
and 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. 213.89 

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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.$$$$$.0004 
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 communications and aerospace. It's 
easier than you think. 

T 

VZ/Z.ZZ.Z., 
BUSINESS REPLY MAIL 

No Postage Stamp Necessary it Mailed in the United States 

POSTAGE WILL BE PAID BY 

NATIONAL TECHNICAL SCHOOLS 

4000 South Figueroa Street 

Los Angeles, California 90037 

FIRST CLASS 
Permit No. 3087 

Los Angeles, 
Calif. 

VIA AIR MAIL 

e:ZZZfgr,iel_f 

(see other side for 
m re information 

World Wide Training Since 1905 
igueroa St., Los Angeles, Calif. 900 

4,11 i1/TT hr nr 
zz 

APPROVED FOR VETERANS 

NTS ... An Accredited School devoted 
both Resident and Home Study Trainin 

NTS... Occupies a city block with ovi 

a million dollars in facilities. 
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