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You can earn more money if you 

Here's our famous 
CIE Warranty that 
you will get your 
License if you study 
with us at home 

NOT SATISFIED with your present 
income? The most practical thing 
you can do about it is add to your 
Electronics know -how, pass the 
FCC exam, and get your Govern- 
ment License. 

The demand for licensed men 
is enormous. Today there are over 
a million licensed broadcast in- 
stallations and mobile transmit- 
ters on the air, and the number is 
growing constantly. And, accord- 
ing to Federal law, no one is per- 
mitted to operate or service such 
equipment without a Govern- 
ment FCC License or without be- 
ing under the direct supervision 
of a licensed operator. 

This has resulted in a gold mine 
of new business for licensed serv- 
ice technicians. A typical mobile 
radio service contract pays an 
average of about $100 a month. 
It's possible for one trained tech- 
nician to maintain eight to ten 
such mobile systems. Some men 
cover as many as fifteen systems, 
each with perhaps a dozen units. 

Opportunities in Industry 

And there are many other excit- 
ing opportunities in the aerospace 
industry, electronics manufactur- 
ing, telephone companies, and 

CI 

Cleveland Institute of Electronics 

OF SUCCESS IN OBTAINING 

A GOVERNMENT FCC LICENSE 

A Cleveland Institute of Electronics 
FCC License course will quickly pre- 

pare you for a Government FCC 

License. If you don't pass the FCC 

exam after completing your course, 
CIE will refund all your tuition. You 

get an FCC License...or your money 

back! 
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plants operated by electronic au- 
tomation. Inside industrial plants 
like these, it's the licensed tech- 
nician who is always considered 
first for promotion and in -plant 
training programs. The reason is 
simple. Passing the Federal Gov- 
ernment's FCC exam and getting 
your License is widely accepted 
proof that you know the funda- 
mentals of Electronics. 

So why doesn't everybody who 
"tinkers" with electronic compo- 
nents get an FCC License and 
start cleaning up? 

The answer: it's not that sim- 
ple. The Government's licensing 
exam is tough. In fact, an aver- 
age of two out of every three men 
who take the FCC exam fail. 

There is one way, however, of 
being pretty certain that you will 
pass the FCC exam. That's to 
take one of the FCC home study 
courses offered by the Cleveland 
Institute of Electronics. 

CIE courses are so effective 
that better than 9 out of every 10 

CIE graduates who take the exam 
pass it. That's why we can afford 
to back our courses with the iron- 
clad Warranty shown above: you 
get your FCC License or your 
money back. 

Mail Card for Two Free Books 

Want to know more? Send the 
card at the left for a FREE copy 
of our school catalog, "How To 
Succeed In Electronics," describ- 
ing opportunities in Electronics, 
together with our special book, 
"How To Get A Commercial 
FCC License." If card has been 
removed, just send your name 
and address to us. 

ENROLL UNDER 
NEW G.I. BILL 

All CIE courses are available 
under the new G.I. Bill. If 
you served on active duty 
since Jan. 31, 1955, or are in 
service now, check box on 
card for G.I. Bill information. 

ECleveland Institute of Electronics 
1776 East 17th Street, Cleveland, Ohio 44114 

Accredited Member National Home Study Council 
A Leader in Electronics Training Since 1934 
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get a Government FCC License 
These CIE men did it 
-so can you 
Not too long ago, the men shown 
here had only limited prospects in 
Electronics. Most had no training 
beyond what they'd gotten on the 

11 
job or in service. So these men de- 
cided to "train up" with CIE for 
the FCC License exam. Today, as 
a result, they hold important jobs, 
with salaries to match. If you'd 
like to join their ranks, see for 
yourself on the page at left how 
easily you can train for an FCC 
License the CIE way. 

1 

l 
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Owns His Own Two -Way Mobile Radio Business. Ed Dulaney of Scottsbluff, 
Nebraska, got his 1st Class FCC License with CIE training. "It's helped me 
realize my highest ambition -owning my own business," he writes. "Now 
manufacture my own two -way radio equipment, with dealers who sell it in 
seven states, and have seven full -time employees on my payroll." 

Senior Transmitter Operator for Ra- 
dio Station WBOE. Says Matt Stu - 
czynski: "1 give CIE credit for my 
1st Class FCC License. Even though 
1 had only six weeks of high -school 
algebra, CIE's lessons made Elec- 
tronics easy. I now have a good job 
in studio operation, transmitting, 
proof of performance ...and am on 
my way up." 

"Theory Man" at General Dynamics. 
Harry J. Remmert III, of Groton, 
Connecticut, passed his 1st Class FCC 
License exam less than 11 months 
after enrolling with CIE. Since then, 
he's had two pay raises within 10 
months. And, he adds, "I'm getting 
to be known as a theory man in my 
job with General Dynamics Research 
and Development Division." 

"A Real Fine Business and Income." 
That's how the FCC License he got 
with CIE training has paid off for 
him, says Donald E. Breidenbach of 
Ponca City, Oklahoma. "Since pass- 
ing the 2nd Class exam, I've opened 
my own two -way mobile radio busi- 
ness, and now have one of the best - 
equipped shops in northern Okla- 
homa." 

Associate Customer Engineer for 
IBM. Raymond Ott of Erie. Pennsyl- 
vania, trained with CIE when he was 
in the Air Force. "The day after 
leaving service, I passed my 2nd Class 
FCC License exam with Radar. En- 
dorsement. When I arrived back 
home, I applied to IBM -and am now 
an Associate Customer Engineer on 
computers and related equipment." 

"Swamped with Jon Offers from All 
Over." Thomas E. Miller, Jr., com- 
pleted his CIE training and passed 
the 1st Class FCC License exam 
while in the Navy. "After discharge," 
he reports, "my only problem was to 
pick the best offer. and I did -engi- 
neer with Indiana Bell Telephone. 
CIE made the difference between just 
a job and a management position." 

"My Ness Job Pays $228 a Month 
More!" Eugene Frost of Columbus, 
Ohio, was stuck in low -pay TV re- 
pair work before training with CIE 
and getting his 2nd Class FCC Li- 
cense. Today he holds an important 
job as an inspector with North Amer- 
ican Aviation. He says, "1 earn $228 
a month more and have a new home, 
two good cars, and a color TV." 

Mail postpaid card for complete information. 
July, 1968 
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P'ivGa 
the company that brought you the 
famous Color Spectrum Antennas 

now brings you a 
complete line of 
VHF & 82 channel 
MATV equipment 
Over 200 items including: 

Preamplifiers 
Amplifiers 
Passive Networks 
Wall Taps 
-est Equipment 
MATV Heavy Duty Antennas 

Finco w'll work with you to plan your MATV installations at no charge. 
Send fo- FINCO's 45 -page illustrated catalog and layout information forms. 

Mail this coupon today 

ei rxt THE FINNEY 
COMPANY 

34 W. leterotate St.. Dept E I, Bedford. Ohio 44146 

Send FREE 45 -page illustrated catalog of MATV 
Equipment and FINCO layout information forms. 

Name 

Company 

Address 

City - _ State Zip 
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THE CB DEALER 

FEATURING THIS 

DISPLAY IS A 

COMMUNICATIONS 

EXPERT 

It will pay you to find a CB dealer who features the PACE 

"live action" performance display. Here's why: (1) He is a 

communications specialist. (2) He offers the finest (PACE) 

equipment to exactly fit your needs. (3) He can help you 

get the best possible performance from your rig. (4) He 

stands behind every sale with professional service. (5) He 

backs up the generous PACE warranty with his own reputa- 
tion for honesty and fair play 

COME IN AND PUT OUR RADIOS THROUGH THEIR "PACES." 

See for yourself why PACE is the leader in solid state Citizen 
Band two -way radio. 

((P)) PACE 
COMMUNICATIONS CORP. 
24049 Frampton Ave., Harbor City, Calif. 9071.0 

Export Div.: 64 -14 Woodside Ave.. Woodside, N.Y. 
Also available in Canada 

CIRCLE NUMBER 20 ON PAGE 11 
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EICO Makes It Possible 
Uncompromising engineering -for value does it! 

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

((err Mime 
w _ 
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c 

^ 1 1 11 '1 1 11 t" 1 1 1 r 
Eicocraft 

orti naStereo 

' Engineering excellence. 100% capability, striking 
esthetics, the industry's only TOTAL PERFORMANCE STEREO 
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. 

T he 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. 

EICUCIAFT Electronic Siren $4.95, Burglar Alarm $6.95, Fire Alarm $6.95, 
Intercom $5.95, Audio Power Amplifier $5.95, Metronome $3.95, 
Tremolo $9.95, Light Flasher $3.95, Electronic "Mystifier' $4.95, 
Photo Cell Nite Lite $4.95, Power Supply $8.95, Code Oscillator $2.50, 
FM Wireless Mike $9.95, AM Wireless Mike $9.95, 
Electronic VOX $8.95, FM Radio $9.95, 
AM Radio $8.95, Electronic Bongos $7.95. 

Two years ahead! Model 7923 
All Solid -State 23-Channel 5W Transceiver. 4 exclusives: 

dual-crystal lattice filter for razor -sharp selectivity; efficient 
up-converter frequency synthesizer for advanced stability; 

precision series -mode fundamental crystals; 
Small: only 3"H, 81V, 81/4"D. $189.95 wired only. 

The best buy in tube -type CB- "Sentinel -Pro" 23- channel dual 
conversion 5W Transceiver $169.95 wired only. 

EICO Trans /Match (Model 715) is a professional test set 
designed for complete checking of ham and CB equipment. 

Kit $39.95; Wired $59.95. 

Citizen's Band 
, - ! ® r 

<4 0'4. t 1 

Truvohm 
Professional Portable Multimeters by EICO 

The industry's greatest V -O -M values. 
Designed, made to Eico's high 

standards of professionalism. Each 
complete with batteries & test leads. 

Backed 100% by famous EICO warranty. 
Model 100A4, 100,0000 /V, $34.95. 

Model 30A4, 30,0000/V, $19.95. 
Model 30A3, 30,0000 /V, $15.95. 
Model 20A3, 20,0000/V, $12.95. 

Model 4A3, 40000/V, $9.95. 
Model 1A1, 10000 /V, $5.95. 

ú 

Automotive 
EICO 888 --Car Boa' 
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; $44.95 kit, $69.95 wired. 

Test Equipment/ 
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. 
$109.95 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.e 
$34.95 kit, $49.95 wired. 

FREE 1968 CATALOG El -7 

EICO Electronic Instrument Co.. Inc. 
283 Mall* SI.. Brooklyn, N.Y. 11207 

Send me FREE catalog describing the full EICO 
line of 200 best buys, and name of nearest dealer. 

Name 

Address 

City 

Stale lip 

CIRCLE NUMBER ON PAOE 11 
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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. 

* Radio Astronomy Dept. Remember Proj- 
ect Ozma? It was an attempt to monitor the 
hydrogen line frequency (1420.4 mc) for sig- 
nals transmitted by other civilizations. It was 
abandoned for lack of funds and available 
time on radio -astronomy equipment. Radio 
astronomers are now excited about puzzling 
signals on the hydroxyl ion frequency, 1600 
mc. Possibilities as to its source include a 
natural galactic maser or attempts at com- 
munication by a remote, highly advanced 
civilization. So it's listening time again. 

* 1 have a Hallicrafters SX-42 receiver that 
has problems. Most of the stations I hear 
on the short -wave bands below 4 mc are only 
harmonics of BCB stations. What can I do 
to eliminate these harmonics? 

Eric Lebowitz 
Jackson Heights, N.Y. 

Sorry, Eric, but it looks like the best thing 
you can do is move out of Jackson Heights. 
You're right on top of the transmitting an- 
tennas of several of New York City's broad- 
cast stations and their powerful signals are 
probably being rectified and rebroadcast by 
all manner of non -linear devices near your 
home (corroded or rusty fences, bolts, ele- 
vated subway tracks, building frames, etc.). 
Some of the harmonics may he caused by 
strong BCB signals that overload the front - 
end of your receiver, though. If so, a high - 
pass. filter with a cutoff frequency of 1600 
kc in your antenna lead should help. 

* Low Power Dept. DX listeners who moan 
about the good old days of the 1920s and 
early '30s when there were scads of flea- 

power broadcasters to monitor will rejoice 
at the news that the FCC is now authorizing 
many broadcasters to operate extra presun- 
rise (6 o'clock starting) hours at reduced 
power. Some of these stations are running 
less than 10 watts in the early a.m. For in- 
stance, 250 -watters WBHT (Brownsville, 
Tenn., 1520 kc) and WUNN (Mason, Mich., 
1110 kc) are both running about 51/2 watts 
in the predawn hours. KTON (Belton, Tex., 
940 kc) drops from 1000 watts to 51/4 watts. 
One of the more dramatic power reductions 
is 10,000-watt station KLPR in Oklahoma 
City, which has been cut to 81/2 watts. There 
are many others, too. Go get 'em, tiger! 

* I know something gets blitzed when you 
play a stereo disc on a mono phonograph. 
Is it the platter or the machine? 

Nick Tarapolus 
Buffalo, N.Y. 

It's the disc that would get the fuzzy end 
of the bargain if it were played on an older 
machine because its mono stylus lacks the 
vertical compliance to track a stereo groove 
without damaging it. It's safe to play stereo 
records on most machines made in the last 
few years since modern mono cartridges are 
just about identical in this respect to their 
stereo siblings. In fact, some stereo record- 
ings have been relabeled as compatible 
mono /stereo in the belief that either type of 
pickup can do the job these days. 

* I have a Zenith Model 25X8520 color TV 
that is causing problems. I occasionally find 
a giant fingerprint (about the size of a base- 
ball) on the right side of the screen. I've had 
the service man over and it wouldn't show 
for him. I see it mostly when the background 
of the picture is dark. The face of the picture 
tube is clean. How can I make it appear for 
the service man so I can get it removed be- 
fore my service contract expires? 

Harry Von der A he 
Arcadia. Calif. 

[Continued on page 8] 
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RIMEN 
WISH 

SAN AFFORD 

-10 EXpE 

NOW 

circuits. 
With 

on integrated most 
popular RTC 

the IAIEGRA1ED breaks the price baffle 
ontaining ach Integrated 

Circuit you buy. 

f One D Bu fer 

Motorola 
yew I.C. Experimenter 

X you Pay 
only 79¢ tor e 

o rated 
Circuits, 

integrated 

The Motorola HEP Kit Includes: ALL 'VE 
JUST One J -K Flip Flop 

One 4 -Input Gate 

Two Dual 2 -Input Gates 

which will function in many existing and 
new digital and linear applications 

$3.95 

MOTOROLA 

HEri 
PROGRAM 

July, 1968 

You receive with the Experimenter Kit "Tips On 

Using I.C.'s" including an Integrated Circuit Cross 

Reference Guide and 8 I.C. Project Circuits. 

Check with your HEP Supplier now to get this new 

HEK -1 Kit, or if you can't find a HEP distributor 

near you, just drop us a line. We'll send you a list of 

HEP suppliers in your area. 

MOTOROLA HEP PROGRAM 
HOBBYIST EXPERIMENTER PROFESSIONAL 
P. O. BOX 13408 / PHOENIX. ARIZONA 85001 
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FOR 
Success in Electronics 

Get Your 

F.C.C. LICENSE 
and 

A.S.E.E. DEGREE. 
Move up. Take advantage of the good 
pay and security offered by an electron- 
ics career. Grantham can train you - 

by Correspondence. 
Our courses are approved for service- 

men and veterans under the new G.I. 
Bill and accredited by the Accrediting 
Commission of the National Home Study 
Council. 

For free brochure, write: 
Home Study 

Grantham School of Electronics 
1505 N. Western Ave., Hollywood, Cal. 90027 

LOOK! A NEW ELECTRONICS SLIDE RULE 
WITH COMPLETE INSTRUCTION COURSE 

Professional 10" all-metal Electronics Slide Rule. Designed specifically 

for technicians, engineers, students, hobbyists. Has special scales not 

found on any other rule. Enables you to solve electronics problems 
quickly, accurately. Made to our rigid specs by Pickett, Inc. Slide Rule 

plus lour lesson AUTO- PROGRAMMED Instruction Course with grading 

service, and top -grain leather carrying case ... a $50 value for less 

than $25! Send coupon for FREE booklet. Cleveland Institute of 

Electronics, Dept. EI -122, 1776 E. 17th St., Cleveland, Ohio 44114. 

Cleveland Institute of Electronics 
1776 E. 17th St., Dept. E1 -122, 

Cleveland, Ohio 44114 

Please send FREE Electronics Slide 
Rule Booklet. SPECIAL BONUS: Mail 
coupon promptly and get FREE 
Pocket Electronics Data Guide, too! 

NAME 

ADDRESS 

ELECTRONICS 

SLIDE RULE 

GET THIS FREE! 

(Slow Print/ 
COUNTY 

CITY STATE 

L. 
A leader in Electronics Training ... since 1934 

CIRCLE NUMBER 25 ON PAGE 11 
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I UNCLE TOM'S CORNER 

Continued from page 6 

Give the service man a shot of whatever 
you're having. 

* Other than price, is there any real dif- 
ference between tube types 6AQ5, 6AQ5A, 
6AQ5W, EL90, 6005, 6095, 6669? They all 
have the same characteristics. 

Bill Day 
Seven Hills, Ohio 

The 6AQ5A is a version of the 6AQ5 with 
controlled heater warm -up time. The 6AQ5W 
is a military version, as is the 6095. The 
6005 is a 6AQ5 with ruggedized construc- 
tion, long life and special quality control. 
The 6669 is a mobile version. An EL90 sim- 
ply is the overseas name for the 6AQ5. You'll 
find this pattern is true of most popular tubes, 
some having more than ten variations on the 
theme. 

* Many department stores and restaurants 
these days play background music. I under- 
stand that much of it comes by radio. What 
frequency is used and how do they get away 
with transmitting no call -sign? 

Kerry Richards 
Cleveland, Ohio 

The background music is transmitted as a 
hidden channel (a type of multiplexing) over 
some regular FM broadcast stations. To hear 
it you must have either a special receiver 
(not available to the public) or a thing called 
an SCA adaptor that attaches to any good 
FM receiver. SCA adaptors are advertised 
in the radio magazines. But the music they 
pick up is copyrighted by the broadcasters, 
who charge a fee for all commercial SCA in- 
stallations. Use in homes without permission 
is regarded by the stations as something akin 
to stealing apples from a pushcart. Station 
IDs are heard on the main channel only. 

* What's the latest guess on the location 
of the mysterious Radio Libertad, La Voz 
Anti -Comunista de America? 

Michael Rodriguez 
Waco, Tex. 

Seems to boil down to two possibilities: 
Andros Island in the Bahamas or Vieques Is- 
land off the east coast of Puerto Rico. The 

[Continued on page 10] 
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Learn I.C.'s...Build this new 
RCA Audio Amplifier Kit 

RCA's new Integrated Circuit Experimenter's Kit, 
KD2112, is the first of its kind. You get a "short course" 
in integrated circuits, and you can build a 500 -milliwatt 
audio amplifier or a variable -tone audio oscillator. 

The heart of this new "all- parts -included kit" is an RCA 
linear integrated circuit -a multipurpose wide -band 
audio amplifier - containing the equivalent of 7 tran- 
sistors, 11 resistors, and 3 diodes. 

Each kit comes with a 20 -page manual which gives 
complete step -by -step kit construction details. An extra 
I.C. "chip," with case removed, is also supplied so that 
its circuitry can be examined. 

RCA's new Integrated Circuit Experimenter's Kit 
KD2112 is available from your RCA Distributor. Ask him 
for it, and learn more about I.C.'s. 

RCA Electronic Components, Harrison, N. J. 07029 
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POWERFUL 
WIRELESS 

TRANSMITTER 
... the size of 
a package of 

cigarettes 
ONLY $ 1295 
Completely Assembled 

Ind. 2 Microphones 

& Battery 

Here's a compact marvel of transistorized electronics 
that does just about everything ... yet is tiny enough 
to fit in a pack of cigarettes. Called the WIRELESS 
BROADCASTER, this battery operated transmitter 
picks up sound through its sensitive microphone and 
transmits (without wires) thru any nearby AM radio. 
Unlimited applications: 

Broadcasting Remote Recording 

Guitar amplification Sickroom Signal 

Baby minding Auto to Home 

This Really Modern Wonder Package comes completely 
assembled, and includes two microphones (1 Xtal for broad- 
casting, 1 contact type for musical instrument amplifying) 
plus a 9 -volt battery. Fully guaranteed. 
Send Cash. Check or Money Order to 

IMPERIAL ELECTRONICS Dept. Et 
114 East 32nd. Street New York, N.Y. 10016 

CIRCLE NUMBER 35 ON PAGE 11 

Learn APPLIANCE 
REPAIR CONDITIONING 

TRAIN AT HOME 
Fix all kinds of Electrical Appli- 

ances, including refrigeration, 

air conditioning, small gas en- 

gines. Earn extra money in spare 

time, or have a full -time busi- 

ness. Earn extra money, get a 

new job, or save on your own 

repairs. 

Make $4 to $6 an Hour in Spare Time 
Over 800 -million appliances are in use. Profit from this grow- 

ing field. Appliance Tester included. Send for FREE catalog. 

No salesman will call. NATIONAL RADIO INSTITUTE, Washington, 

D.C. 20016. Accredited Member National Home Study Council. 

FREE CATALOG -MAIL TODAY-_ - 
NATIONAL RADIO INSTITUTE 504 -0781 

Appliance Division, Washington, D. C. 20016 
Send FREE Appliance Training Catalog 

Name Age 

Address 

City State Zip 

L° Check for facts on New GI Bill 

I UNCLE TOM'S CORNER 

Continued from page 8 

western end of Vieques contains a U.S. mili- 
tary compound, leading to speculation that 
R. Libertad is a black (secret) operation of 
the little -known Defense Intelligence Agency 
(DIA). 

* Would you tell me how big an electric 
motor 1 would need to replace a 383 Mer- 
cury car motor? How much would it cost? 

Gordon McDermott 
Edmonton, Alta. 

First worry about the price of the exten- 
sion cord. 

* A few months ago you gave a report on 
our Army's secret gas warfare experiments. 
Isn't it true that the Army also is working 
on lethal bacteria and poisons -and also on 
chemicals that destroy plant life? 

Arnold Paxton 
Richmond, Va. 

True! One of our most potent weapons for 
combatting hostile plant life is a fungus called 
Rice Blast. Only a few well -placed spores 
could wipe out all the rice in Southeast Asia 
in a jiffy. On the human side of the festivities, 
we also are building up a reserve of some- 
thing with the quaint name of Clostridium 
Botulinum Types A and B. Takes only six 
millionths of a milligram of the stuff to do 
you in -the entire population of the earth 
with less than 1/ 3000th of an ounce (diluted 
in a specially- prepared base). An anti -toxin 
is available. 

* Mid -East Broadcasting Dept. Probably 
the hottest electronic battleground for men's 
minds today is the Middle East. Israel, which 
has always disdained TV as a bit of worth- 
less fluff, quietly has set up recruiters in sev- 
eral Arab cities to hire a staff of crack TV 
technicians, directors and performers. The 
new Israeli station will carry 75 per cent of 
its programming in Arabic and will compete 
directly with Cairo and Beirut for the audi- 
ence. The British, on the other hand, are 
vieing to take over Radio Cairo's audience 
with a new Arab station in the Persian Gulf. 
Staffed entirely by Arabs, it gives out with 
large doses of music and drama as an alterna- 
tive to Cairo's heavy politicking. --$ 
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ELECTRONICS Product ILLUSTRATED 

Information 
Service 

PRODUCT INFORMATION SERVICE 

FREE 

44. 

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 VOID AFTER AUGUST 15, 1968 
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 
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Feedback from Our Readers 
Write to: Letters Editor, Electronics Illustrated, 67 West 44th St., New York, N.Y. 10036 

COP -IN 

As a law -enforcement officer, I want to 
build your metal locator [May '68 EI] for 
use in detective work. 

G.R. 
Chicago, Ill. 

NOW LISTEN 
When is the best time to DX and will the 

summer be promising for SWLing? 
K.R. 
Fort Smith, Ark. 

C'mon, K.R. Haven't you seen the propa- 
gation forecast at the end of Notes from El's 
DX Club in each issue? 

CARRYING A TORCH 
Please send plans for turning my welding 

torch into a loudspeaker [Hi -Fi Today, May 
'68 EI]. I've tried adding a good speaker to 
my transistor radio but it makes it too big to 
carry with me on the job. 

John Henry 
Pittsburgh, Pa. 

DJ FEVER 
I am immensely interested in the article 

in your March '68 issue about the fellow who 
makes like Murray the K on 100 mw. I've 
had experience going on the air with phono 
oscillators before but never got any "two -mi. 
radius." How does he do it ? ? ?? 

J. C. Kennedy 
Fremont, Calif. 

How well is his signal picked up toward 
the limits of his two -mi. radius? 

Barry A. Lehman 
Bethlehem, Pa. 

The most I got was about 11 blocks. I 

also had a hard time hooking up a micro- 
phone to the oscillator. 

Todd Anderson 
Iron Mountain, Mich. 

How do you get a sponsor? 
Steve Mausteller 
Santa Clara, Calif. 

Could I use the call -sign KMJK? 
Michael Kupka 
Denison, Tex. 

I also operate an AM station: Radio V6A, 
the Voice of the Valley Green Apartments. 

Ron Reimers 
Cupertino, Calif. 

I operate in the FM band with the same 
power. 

Jesse D. Swisher 
Newton, Ill. 

I'm entertaining the idea of a network of 
such stations. 

J. Fine 
Montreal, Que. 

Please send me plans for the wireless 
phono oscillator. I enjoy your magazine very 
much but could you please mail me the plans 
instead of putting them in your magazine be- 
cause I only get 25¢ a month allowance. 

Rey Ryzak 
E. Hartford, Conn. 

Thanks, Rey, for squandering a week's in- 
come in postage to us. But it will take you 
a decade or more to save up enough to build 
the super -duper 100 -mw broadcast station 
we're preparing for publication as a project 
in a future issue. It's got the works -multiple 

[Continued on page 14] 
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LAFAYETTE 23 Crystal 
Controlled Channels 
All Crystals Supplied! 

, ,:E.,.... F...ELF,EF11 

ea c.1.[= LAtul co.noF 

.._.__. 

411116 

, ,.... . .. 

1\\\\\\\ 

Orly 

1.1495 
No Money Down 

StoCk 4o. 99- 3160WX 

Comstat 23 Mark V L,F,ZE.L ... La..sLE=rF. 

IS [AV., CON.. 

Illuminated "S " / "PRF" Meter 
Tape Record Output Jack (Rear) 
CB /Public Address Switch 
Headphone /External Speaker Jack 
14 Tube Performance with 9 Tubes, and 9 Diodes 
Dual Conversion Receiver Features 8/10 Cv Sensitivity 
Pi- Network and Low Pass Filter for Maximum Power 

Output 
Internal Range Boost Circuitry for Greater Average Talk 

Power 
Built-in 117 VAC Power Supply, Operates Mobile with 

Optional 12 VDC Power Supply 
Variable Squelch Control with Standby Switch for Low 

Drain Instant Operation 

A dynamic duo of complete 23 channel 5 -watt 2 -way radios at 
budget prices. No additional crystals are necessary for opera- 
tion on ail 23-channels in receive or transmit modes. Either 
model provides superb mobile or fixed station use and feature 
sensitive dual conversion superheterodyne receivers. The low 
cost Comstat 23 Mark V offers as a bonus a tape recorder out- 
put jack, Range Boost and power standby switch for low current 
drain and instant operation. The deluxe Comstat 25A features 
switchable Range Boost for improved "close -in" communica- 
tion, fine vernier tuning and a PrivaConEk selective call socket. 
Both have Lafayette quality built -in and are outstanding instru- 
ments in their class. 

July, 1968 

FREE 1968 CATALOG 
NO. 680 

Over Everything in Electronics 
500 for Home and Industry from the 

Pages "World's Hi-Fi & Electronics Center" 

Only 

FCC TYPE ACCEPTED 13995 
Comstat 25A Eto_k Non 99-3130WX 

Wired Priva -Cam'= Private Call Socket 
17 Tube Performance with 11 Tubes, 

2 Transistors and 11 Diodes 
Built -in 117 VAC, 12 VDC Solid -State 

Power Supply 
Dual Conversion Receiver Features 

8/10 µv Sensitivity 
Range Boost Cireritry for Added Talk 

Power 
Illuminated "S " / "PFR" Meter 
CB /Public Address Switch 
Headphone /External Speaker Jack 
2.5 Kc Fine Tuning Vernier 
Adjustable Squelch Control with 

Standby Switch for Low Drain 
Instant Operation 

LAFAYETTE RADIO ELECTRONICS 
Dept. EG -8, P.O. Roo 10 

Syosset, L.l., N.Y. 11791 

r Send me the FREE 1468 Lafayette Catalog 6801 
EG -8 

NAME 

ADDRESS 

CITY 

ZIP 

CIRCLE NUMBER ON PAGE 11 

STATE 
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*UNUSUAL SCIENCE BARGAINS* 
MAKE YOUR OWN POWERFUL ASTRONOMICAL TELESCOPE 
GRIND YOUR OWN ASTRONOMICAL Irv' 
MIRROR. Kite contain fine annealed P 
pyrex mirror blank, tool, lenses. fir tImoN You 

can build 
and eyepiece lenses. CJ` f 

You ran Dufld menu ranging 
aloe from 173.00 to hundreds of \ .' 

dollars. ' 1L L / L / -.'1 
Stook No. Diann. Mirror Thickness Price 
70.0035111 4l/4" a 1/4"" S 8.00 Ppd. 
70,00401 S" 1" 12.95 Ppd. 
70,005MB 5" 1%" 21.00 Ppd. 
70.005® 10" la /" 34.25 r.o.b. 
71,007[6 12./2" 21/4" 65.85 Barrington 

NEW SURPLUS NI-CD BATTERIES 
--, Save more than 50 %! Long life- accept 300 

charge and diarharge cycles. 1.25 Volts per cell 
-750 milliampere hours rapacity. Excel. charge 
retention. Hermetically sealed. Indefinite 
storage life. Multiple cells welded in series- 
easily cut. Combine to form btry. %" dia. x 

t:.; l,' I,i00,. Spec. price for 100 up. Sow -coat charger separate. 
Order o Col Is DC Volt. Prise Ppd. 

40,986EB 1 1.25 51.50 
40,987E13 2 2.50 2.75 
60,633EB 3 3.75 3.60 
60,634EB 4 5.00 4.80 
60,703EB . . . Charger 3.25 

Order by Stock No. -Cheek or M.O.- Money Sack Guarantee 
EDMUND SCIENTIFIC CO., 300 EDSCORP BUILDING 

BARRINGTON, NEW JERSEY 08007 

MAIL COUPON FOR FREE CATALOG 
1 148 PAGES!- 1008's OF BARGAINS I 

BUILDING, BARRINGTON, N.J. 06007 
EDMUND SCIENTIFIC CO.. 300 EDSCORP 

Completely new 1088 edition. New items. rate- 
!q°Y''` gorier, illustrations. Doaensof electrical and J ¡rte 1 electromagnetic accessories. ! 

selection of Astronomical Telescopes. Microscopes. e- . t 

Many surplus 
Magnifiers, 

for hobbyists. expert- { 
menters. workshop, factory. MAIL COUPON FOR _®!{ 

1 1 CATALOG ' 'ES." 
NAME 1 

I ADDRESS 

LITY STATE. ZIP -I 
CIRCLE NUMBER lé ON PAGE 11 

Cush 
f t 

NEW 

Now an improved model 
of the famous CR -1. Make 
Ringo your performance 
choice today! 

TRIK STIK 
ALL PURPOSE 

Universal Antenne 
Citizens BandMonitor 
HamCDFMTVAir- 

craftSWL Business Radio 
Universal Mount 

PROTECT YOUR 

EQUIPMENT 

AVO 

U. S. PATENT =2,922,913 

llll, 

(aush 
t 

CB ANTENNAS 

3.75 db GAIN 
BASE STATION 

VERTICAL 
MODEL CR -1 

518.95 

BALANCED BEAMS 

3 ELEMENT $29.50 
4 ELEMENT 39.50 
.5 ELEMENT 59.50 
6 ELEMENT DUAL 99.50 
8 ELEMENT DUAL 119.50 

MODEL TS -1 

/ $6.45 

BLITZ BUG 

COAXIAL 
LIGHTNING ARRESTER 
over 250,000 in use 

MODEL LAC -I $3.95 
MODEL LAC -2 $4.45 

621 HAYWARD STREET 
MANCHESTER, N. H. 03103 

SEE YOUR DISTRIBUTOR OR WRITE FOR 
FREE CATALOG DEPT. C -4 

CIRCLE NUMBER 39 ON PAGE 11 
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Feedback from Our Readers 

Continued from page 12 

inputs, three meters and adjustable output so 
you can get every bit of the allowable 100 
mw of power. 

These letters (only a sample out of the 
blizzard of paper that came our way when the 
story on Bob Brown's transmitter appeared) 
make us confident that the project will be one 
of the most popular we have ever published. 
They also prove that more needs to be said 
about what you can and can't do with 100 
mw. For one thing, you can't expect to reach 
everyone within a two -mi. radius. it's true 
Bob Brown claims that coverage but we have 
yet to learn on what basis- perhaps an opti- 
mistic statement of the manufacturer of his 
phone oscillator. 

So long as your output power is under 100 
mw and your antenna is under 10 ft. long 
you're considered by the FCC to be too small 
to cause trouble and are exempt from their 
broadcast- station rules. But that doesn't mean 
you can sell commercials on your station. 
Nor can you use the call letters of a local 
station. In either case, the for -real broad- 
casters would have a legitimate bone to pick 
with you as a poacher in their legally estab- 
lished preserves. 

THE PRICE WAS WRONG 
We are appreciative of the write -up you 

gave our Guaraian rigs in the March EI but 
a gremlin seems to have gotten into your 
typesetting machine and made the price a bit 
high. The correct price for the Guardian 23 
and 23B is $269.90 each. 

Ralph Asherman 
Pearce -Simpson, Inc. 
Miami, Fla. 

Sorry about that, Ralph. 

WANT TO JOIN? 
The Great Lakes Tape Club is a national 

organization of 75 teens who exchange con- 
versation and music via tape recordings. 
Teens who would like to join our activities 
are welcome to apply for membership. 

Bruce Sherman, director 
The Great Lakes Tape Club 
13346 Sherwood 
Huntington Woods, Mich. 48070 e- 
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Military specialties range from Helicopter 
Pilot to Microwave Radio Technician. There 
are over 300 courses of training you can choose 
from in the Army. And, if you qualify, your 
choice is guaranteed before you enlist. 

You'll get the best training in the world in 

your specialty. You'll be doing something you 
like, in an outfit you can be proud of. There's 
no better way to become highly skilled. No 
better way to fulfill your military obligation. 

Your future, your decision ... choose ARMY. 

Army Opportuniti:s El 748 

Dept. 200 

Hampton, Va. 2336 

Please send me ysurfree 40 -page book- 
let. I understand there's no obligation 
attached to this r quest. 

Name 

Address 

City tate 

Phone ducation 

Zip 

Age 

There are no 
"unskilled" 

soldiers! 
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Discover the ease and 
excitement of learning 
Electronics with 
programmed equipment 
N RI When e 

ll 

w, o send s you with your 
you 

hands 
train at 

as 
hom 

we 
ith NRIyu train 

learn the WHY of Electronics, Communica- 
tions, TV -Radio the NRI pioneering "3- Dimensional" way. NRI training is the result of more than 
half a century of simplifying, organizing, dramatizing subject matter, and providing 
personal services unique for a home study school. You get the kind of technical 
training that gives you priceless confidence as you gain experience equal to many, 
many months of training on the job. 

NRI-The 53 Year Leader in Electronics Training 

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

rir,W/N6 
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Earn $5 or more an hour 
spare or full time in 

TV -RADIO 
SERVICING 
Color Television has arrived. Sales 
are soaring, along with the continu- 
ing popularity of other home enter- 
tainment equipment like portable 
radios, tape recorders, hi -fi sets, 
phonographs and auto radios. TV- 
Radio servicing is one of your best 
routes to spare -time earnings, a 
good paying jobora business of your 
own. NRI not only trains you quickly 
and expertly, but also shows you 
how to get started in Servicing soon 
after you enroll, earning as you 
learn. NRI trains you in today's 
methods of installing and repairing 
all Electronic equipment for the 
home -including booming Color TV. 
You even build, experiment with and 
keep to enjoy your own solid -state 
radio and your choice of black -and- 
white or Color TV receiver. Like 
thousands of others, you can be 
earning $5 or more an hour extra in 
spare time starting soon. 

There's money and 
success awaiting you in 

BROADCASTING - 
COMMUNICATIONS 
The experience you gain from in- 
tensely practical NRI training in 
Complete Communications equals 
as much as two years of training on 
the job. With NRI, you can train for a 
choice of careers ranging from mo- 
bile, marine and aviation radio to 
TV broadcasting and space commu- 
nications. You learn how to install, 
maintain and operate today's re- 
markable transmitting and receiving 
equipment by actually doing it. You 
build and experiment with testequip- 
rnent, like a VTVM you keep. You 
build and operate amplifier circuits, 
transmission line and antenna sys- 
tems, even build and use a phone -cw 
transmitter suitable for transmission 
on the 80 -meter amateur band. 
Whichever of five NRI Communica- 
tiens courses you choose, you pre- 
pare for your FCC License exams, 
and you must pass your FCC exams 
or NRI refunds your tuition in full. 

Move ahead in America's 
fast growing industry as 

ELECTRONICS 

TECHNICIAN 
Electronics touches everyone's lives. 
This vast field of opportunity is open 
to you with NRI training. Industrial/ 
Military Electronics training -like all 
NRI courses - prepares you quickly, 
thoroughly the practical "hands on" 
way. You build with, and learn to un- 
derstand the functions of, today's 
miracle solid -state components like 
printed circuits, diodes and transis- 
tors. You build and experiment with 
Electronic circuitry used in automa- 
tion, data processing, ultrasonics, 
telemetry. Whatever your interest in 
Electronics, NRI training can fill your 
needs. Prove to yourself what nearly 
a million NRI students could tell you 
... that you get more for your money 
from NRi. Check the postage -free 
card and mail it today for your FREE 
NRI Color Catalog. No salesman will 
call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, 
D.C. 20016. 

YOU GET MORE FOR YOUR MONEY FROM NRI_ Build, test, 
explore, discover. Everything you see here is included in one NRI course -including Color TV. Other 
courses equally complete. And you'1 be surprised at the low tuition costs. Text for text, kit for kit, 
dollar for dollar -you get more 
for your money from NRI. 

July, 1968 19 
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...the soldering tools 
professionals depend on 

The 
original Dual Heat 

Soldering Guns 
Preferred by technicians for their 

fast heating copper tips, exclusive 
trigger -controlled dual heat, and high 

soldering efficiency. Available in 3 watt- 
age sizes, each with spotlight. 

100 /140 -watt Model 8200, 145 /210 -watt 
Model 0 -440. and 240/325 -watt Model 
D -550. Also in complete kits: 

Model 8200PK includes 100/140 watt gun, extra tips, tip - 
changing wrench, flux brush, soldering aid and solder 

Model D -550PK heavy -duty 240/325 watt gun kit with solder- 
ing. cutting and smoothing tips, wrench and solder 

Dependable MARKSMAN Irons 
in a size for every job 

Ideal for deep chassis work and continuous -duty soldering, 
Marksman irons outperform others of comparable size and 

weight. All five feature long -reach stainless steel barrels 
and replaceable tips. 

25 -watt, 1% -oz. Model SP -23 with ye" tip (In kit with extra tips, 
soldering aid, solder -Model SP -23K) 

40 -watt, 2 -oz. Model SP -40 with '/a" tip 

80 -watt, 4 -oz. Model SP -80 with W" tip 
120 -watt, 10 -oz. Model SP -120 with 1/2" tip 

175 -watt, 16 -oz. Model SP -175 with 5 /8 ' tip 

NOW a BATTERY OPERATED IRON 
for field servicing 

Use this lightweight service tool for automotive wiring, 
model planes, or mobile communications. Works from any 

12 volt battery or 12 -14 volt 
AC /DC supply. Supplied com- 
plete with long -life patented 
"Temperature Sensing" tip, 
12 -ft. power cord and terminal 
clips. Model TCP -12 -12 volt; 
Model TCP -24 - 24.28 volts. 

Complete Weller Line includes replacement tips and solder 
at your Electronic Parts Distributor 

WELLER ELECTRIC CORPORATION, Easton, Pa. 
WORLD LEADER IN SOLDERING TECHNOLOGY 

CIRCLE NUMBER 12 ON PAGE 11 

2u 

Broadsides 
Pamphlets, booklets, flyers, application notes and bulletins 

available free or at low cost. 

N EWCOMERS to short -wave listening -and 
even DXers with QSL wallpaper -will find 

Your Window On The World a handy reference 
guide. It includes concise discussions of SW sig- 
nal properties, antennas, receiver features. some 
anatomy of the HF and VHF bands and a time - 
conversion chart. Amateur and CB radio also 
are described briefly. Copy 25e. Hammarlund 
Manufacturing Co.. 73 -88 Hammarlund Dr.. 
Mars Hill, N.C. 28754. 

It's not often that we can call attention to 
Canadian electronics parts distributors. But re- 
cent samples have come to us from two com- 
panies north of the border. For free copies, 
Canadians can write to Gladstone Electronic 
Supply Co., 1923A Avenue Rd., Toronto 12. 

Ont., and Etco Electronics. Mailorder Div.. 
Dept. BC Box 796. Montreal 3, Que. 

The RCA Linear Integrated Circuit Manual 
(Technical Series IC -41) proves a designer's - 
eye view of ICs. The manual gives working 
parameters, schematics and application diagrams 
and discusses use in audio and video amplifiers 
and a host of other applications. Copy $2. Com- 
mercial Engineering. RCA Electronic Compo- 
nents and Devices, Harrison, N.J. 07029. 

Antennas for CB base stations are described 
in catalog CB -68. There are single and dual 
beams. ground -planes and a universal antenna 
for CBing, SWLing, aircraft and emergency 
service monitoring. amateur radio and FM /TV 
reception. Free from Cush Craft, 621 Hayward 
St., Manchester, N.H. 03103. 

Training is the name of trie game if you've 
sights on a career in electronics. A sample lesson 
is offered by National Technical School along 
with their catalog to give you -literally -a free 
sample of what you can expect if you enroll. 
Write National Technical Schools, 4000 S. Fig- 
ueroa St., Los Angeles, Calif. 90037. 

A catalog of automobile speakers and acces- 
sories features add -on speaker kits for mono or 
stereo. For a free copy write Arkay Products 
Mfg. Co. 1241 W. 134th St.. Gardena, Calif. 
90247. 

If you're a designer type you can get dimen- 
sional and electrical information about SCRs. 
trigger diodes, uni- junction transistors, triacs 
and 4 -layer diodes in the Thyristor Products Se- 

lector Guide. It's not a complete listing of the 

manufacturer's line but represents the most pop- 

ular of its thyristor products. Free from Mo- 

torola Semiconductor Products, Inc.. Box 955. 

Phoenix. Ariz. 85001. 
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IS THERE A WAY TO OPERATE 

ON CB LEGALLY AT 11.9 WATTS?? 

"stati -life 

noise reducer! 

Drastically reduces receiver 
noise. No pointed ends to create 
sparking. 

20 

SUPER MAGNUM 

EQUIVALENT POWER 

1.9 WATTS 

3.75 db 

GAIN 

3 4 5 

CAIN (Obi 

rugged 
construction! 

Over twice the contact area 
at telescope joints (no swaging!) 

Heavier -gauge seamless tubing. 

super 
"Power-Play 

Super -heavy coil permanently 
encased in water- proof, 
rugged housing. VSWR: a 

fabulous 1.17 best by far. a 

You know the FCC strictly prohibits putting 
more than 5 watts of RF into your CB set's 
final amplifier or using a linear amplifier. But 
there is away of making your CB system 
perform exactly as if your set had 11.9 watts 
of RF power. And it's completely legal! 

Model M -117 omni- directional 

3Ds citizens band 
base station 
antenna 

HERE'S HOW. The Antenna Specialists' Super Magnum base 
station antenna gives you an unprecedented 3.75 omni -directional 
gain -at least 10% mole true gain than any other omni- direc- 
tional CB base antenna made. The Super Magnum will reach 
out -like you had a 11.9 watt transmitter. HERE'S WHY! Db antenna 
gain can be translated to input power equivalent by this chart. 

Equally important is the Super Magnum's tremendous signal to 
noise improvement by N -20 db. It's the world's most popular CB 
base antenna by far, and over 200,000 legal owners know why. 

full''? -wave "solid state" 

radials for maximum 

Rf decoupr;ng! 

July, 1968 

We simply mean solid aluminum, 
10a" radials (four of em!) 

for maximum RF decoupling 
of radiator. 

SPRING 
TUNE UP TIME 

Perfect Match for 
MAXIMUM RANGE 

FAMOUS Mt,GGIE MOBILES 

The world's most popular mobile an- 

tennas. !You'll see them everywhere 
you turn 

antenna 
specialists co. 

Div. of Anzac Industries, Inc. 

12435 Euclid Avenue, Cleveland, Ohio 44106 FAVA "Stripes of Quality s 
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That was no masked 
man, that was a 

Long Ranger 
fiberglass CB antenna 
from Shakespeare . . . 

the 176 "Big Stick" 
(18'6 ") antenna to 
be specific. The 
antenna that gives you 
maximum wind and 
weather protection. It's 
another performance - 

proven No. 1 Shake- 
speare fiberglass 
product. 

You won't get a shining 
light, fancy gain claim, 
gizmo or a silver bullet. 
We let the antenna 
do the talking. With 
a "Big Stick" you don't 
have to shout. 
Speak softly. 

C/P CORPORATION 
R.F.D. 3, Columbia, S. C. 29205 

Phone (803) 787 -8710 

a subsidiary of 

s 
CIRCLE NUMBER 2 ON PAGE 11 
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Swap Shop 
Individual readers (not commercial concerns) may swap 

electronic gear by sending one listing, name and ad- 

dress to Swap Shop, ELECTRONICS ILLUSTRATED. 
67 West 44th Street, New York, N.Y. 10036. Space is 

limited; only most interesting offers are published. 

SERVICE EQUIPMENT 
EICO 360 sweep generator. Want Supreme TV 

manuals TV -6, TV -7 plus best offer. Ted A. Pozyski, 
1215 Thompson St., Houston, Tex. 77007. 

HEATH HD -20 100 -kc crystal calibrator. Want Joy - 

match antenna tuning unit. Alan Traganza, 7908 
Clearview Dr., Citrus Heights, Calif. 95610. 

HICKOK 600A tube tester. Want short-wave re- 
ceiver. Curtis A. Cook, 5821 Winona Ave., West Des 
Moines, Iowa 50265. 

EICO 145 multi -signal tracer. Will swap for best 
offer. Robert Gatchel, Rt. 1 Box 219, Wabash, Ind. 
46992. 

AEI A 200 RF generator. Want electronics books, 
components or service gear. Tom Moran, 17238 
Community St.. Lansing, Ill. 60438. 

EICO 368 sweep /marker generator. Want SWL 
gear. Derek H. Rout, 1347 Easy St. N., Glendale 
Heights, III. 60137. 

HEATH oscilloscope. Want CB transceiver, corn - 

munications receiver or best offer. Larry Griffith, 
3010 Lillie St, Fort Wayne, Ind. 46806. 

EICO 145A signal tracer. Want Heath HM -15 rela- 
tive power /SWR meter and DC milliammeters. 
Michael St Angelo, 248 Bay Ave., Patchague, N.Y. 
11772. 

FICO oscilloscope -5 in. Want novice amateur 
gear. Steve Texin, WN2DKX, 82 -55 251st St., Belle - 
rose, N.Y. 11426. 

EICO 221 VTVM, factory- wired. Will swap for best 
offer. Nicholas J. Denaro, 170 Wellington Rd., El- 

mont, N.Y. 14901. 

AUDIO & HI -FI 

LAFAYETTE 99 -0154 stereo amplifier. Will swap 
for best offer. Walter J. O'Brien, 279 Valley Rd., 
Clark, N.J. 07066. 

OLSON AM -232 mono tape recorder. Want color 
TV pattern generator. L. Persley, 31031 Eveningside, 
Fraser, Mich. 48026. 

AM /FM RECEIVER. Want CB transceiver or best 
offer. L. Olson, 1510 Dunsmuir, Los Angeles, Calif. 
90019. 

PHONOTRIX portable tape recorder. Will swap for 
best offer. Gary M. Barclay, 2501 Edison Ave., Apt. 
21, Sacramento, Calif. 95821. 

NATIONAL KIT integrated I2 -watt amplifier. Want 
Channel Master 6475 AM /FM transistor radio. J. 

Dembinski, 12772 Castle, Southgate, Mich. 48075. 
WILCOX -GAY tape recorder. Want Heath GR -54 

short-wave receiver. Greg Scoggan, 712 Fernwood 
Ave., Apt. 19, West Covina, Calif. 91790. 

WOLLENSAK T -1500 tape recorder. Will swap for 
best offer. Ernest H. Weaver, 32 Main St., Ashland, 
Maine 04732. 

TAPE RECORDER -portable. Want Knight Star 
Roamer short -wave receiver or best offer. Randy 
Bush, 4503 Lowell Rd., Montgomery, Ala. 36105. 

GARRARD RC -88 changer. Will swap for best offer. 
V. R. Hein, 418 Gregory, Rockford, III. 61108. 

RCA YJH36 tape recorder. Want ham transmitter 
or best offer. John C. Tompkins, 8444 Oakwood 
Ave., Munster, Ind. 46321. 

MIDLAND 12 -204 tape recorder. Will swap for 
Knight Ocean Hopper short -wave receiver. Jack 
Berkstresser, 409 W. Williamson, Versailles, Mo. 
65084. 

GENERAL ELECTRIC transistorized tape recorder, 
accessories. Want antenna rotator, CB beam antenna 
or best offer. Larry Stafford, 553 Victor Ave., Leb- 
anon, Tenn. 37087. 

AMATEUR RADIO 
KNIGHT Span Master 40 -meter CW transceiver. 

Want good ham gear. Carey Coggins, 7235 Hunters 
Branch Dr., Atlanta, Ga. 30328. 

NATIONAL NCX -3 transceiver, power supply, ac- 
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cessories. Will swap for best offer. Rick Tashman, 
1156 Passmore St., Philadelphia, Pa. 19111. 

KNIGHT T -60 transmitter, R55A receiver. Want 
Hammarlund HQ -170A, VHF receiver. James Emerich, 
308 East Derry Rd., Hershey, Pa. 17033. 

JOHNSON Challenger transmitter. Want Johnson 
Messenger Ill or similar CB transceiver. L. C. Askins, 
2409 Lakeview Dr., Florence, S.C. 29501. 

HOME -BREW novice transmitter -80, 40 meters. 
Swap for best offer. Richard Landis, 36 Wartman 
Rd., Graterford, Pa. 19426. 

HEATH AT -1 transmitter. Will swap for Heath 
Twoer or best offer. Charles Thompson, WN4HVD, 
2010 Birch St. S.E., Decatur, Ala. 35601. 

SURPLUS BC -625 AM transmitter. Want Knight 
Star Roamer or similar SWL gear. Mark S. Foster, 
1515 Ave. B, Eau Claire, Wis. 54701. 

UTICA 650 transmitter with VFO. Will swap for 
best offer. R. J. Shumsky, 582 Spring St., Southing- 
ton, Conn. 06489. 

SURPLUS ARC -5 aircraft receivers. Want Swan 250 
or other VHF transceivers. David T. White, 266 Main 
St.. Irvine, Ky. 40336. 

NATIONAL NC -88. Want Knight R -100A or similar 
communications receiver. Tim Bedgood, 710 Wood- 
ward St., Lakeland, Fla. 33803. 

GONSET G -63 receiver -6, 80 meters. Want Re- 
gency MR -10B, ME -33B or VHF receiver. Phil Kurman, 
1729 S. Durango Ave., Los Angeles, Calif. 90035. 

WRL TC -6A 6 -meter transceiver, power supply, 
ground -plane antenna. Want electric guitar or bass. 
Mike Bratcher, WA5QJK, Rt. 1, Maysville, Okla. 
73057. 

HEATH 0M -2 oscilloscope for 6 -meter transceiver. 
Will swap for best offer. Sam Davis, WA1GQY, 128 
Bainbridge, Malden, Mass. 01348. 

SHORT -WAVE LISTENING 
KNIGHT Star Roamer. Want turntable, tape re- 

corder or best offer. Charles Dauwalder, 1155 West 
Arbor Vitae St., Inglewood, Calif. 90301. 

HALLICRAFTERS S -120. Want BC -454 and power 
supply. Neil Kamikawa, 2373 -D Pablo Ave., Honolulu, 
Hawaii 96816. 

PHILMORE CR -5AC receiver. Want CB base or 
mobile transceiver or VTVM, William Via, 1870 Mar- 
shall Rd., Baltimore, Md. 21222. 

LAFAYETTE Explor -Air receiver. Want Eico 232 
VTVM, 324 RF signal generator or similar. Wayne 
Link, 10051 Arnold, Detroit, Mich. 48239. 

HALLICRAFTERS S -38E receiver. Want 30 -50 me 
receiver. Donald Farris, Box 65, Miller City, 111. 62962. 

KNIGHT Star Roamer. Want Lafayette RK -142T 
or similar tape recorder. Michael Lonnquist, 10523 
Penn Ave., Bloomington, Minn. 55431. 

HALLICRAFTERS S -120. Want novice ham receiver 
or other gear. Sand Mersky, 7544 Brockton Rd., 
Philadelphia, Pa. 19151. 

KNIGHT Star Roamer. Want tape deck. David 
Brumley, 1524 San Alano PI., Orange, Calif. 92667. 

HEATH GR -64 receiver. Want Lafayette LA -218 or 
similar amplifier. Barry Yezek, RD 3, Mt. Pleasant, 
Pa. 15666. 

KNIGHT Star Roamer. Want Bogen MX6A -T or simi- 
lar mixer. George W. Rigler, 2801 16th Ave., Sterling, 
III. 61081. 

HALLICRAFTERS S -76 receiver. Want Hy -Gain 14- 
AVQ antenna or best offer. Kent W. Miller, 308 N.E. 
6th, Linton, N.D. 58552. 

KNIGHT Star Roamer. Want Heath GR -64. Bruce 
Slykhouse, 24337 Ross, Dearborn, Mich. 48124. 

KNIGHT Span Master, phones. Want Heath HX -11 
or DX -60 transmitter. Jim Wheeler, 324 Robert St., 
Detroit Lakes, Minn. 56501. 

SKY BUDDY receiver. Want Electro -Voice 719 
ceramic microphone. Frank Iacono, KOA2997, 94 
Fay's Ave., Lynn, Mass. 01901. 

KNIGHT Star Roamer. Will swap for best offer. 
Jerry Lamoureux, 45 Carter Ave., East Blackstone, 
Mass. 01504. 

GENERAL ELECTRIC SW /BCB receiver. Want VLF 
receiver. Dave Felix, 1741 Thames St., Clearwater, 
Fla. 33515. 

HALLICRAFTERS SX -28 receiver. Want transistor- 
ized CB transceiver or best offer. Thomas R. Porter, 
General Delivery, Silver Creek, Miss. 39663. 

DRAKE 2B communications receiver. Will swap for 
best offer. Richard Martin, Box 140, Lincoln Hall, 
Athens, Ohio 45701. 

HALLICRAFTERS S -4OB receiver. Will swap for best 
offer. Byron Tatum, Box 506, Alvin, Tex. 77511. 
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SEMICONDUCTOR AND TUBE 
ELECTRONICS: An Introduction 
By James G. Brazen 

CONTENTS: Device Physics; P -N Junction Devices; Tran- 
sistors- Common -Base Configuration; Transistors-Com - 
mon- Emitter Configuration; Transistors- Common- Collector 
Configuration; Transistor Miscellany; Vacuum Tubes; 
Vacuum Tube Miscellany; Field -Effect Transistors; Cas- 
caded Amplifiers and Amplifier Pairs; Power Amplifiers; 
Negative Feedback in Amplifiers; Sinusoidal Feedback 
Oscillators; Nonlinear Application of Devices; Rectifier 
Power Supplies; Microelectronics; Appendix A; Appendix B; 
Index. Recently published 624 pp. $10.95 

INTRODUCTION TO ELECTRICAL 
CIRCUIT ANALYSIS 
By Robert C. Carter 

CONTENTS: Units, Dimensions, and Prefixes; Six Basic Laws; 
Simple Circuits; Complex Algebra; Effective and Average 
Values; Analysis of Single- Source Networks; Resonance; 
Graphical Techniques; Analysis of Multisource Networks; 
Transformers; Balanced Polyphase Systems; Unbalanced 
Polyphase Systems; Appendixes; Answers to Odd -Num- 
bered Problems: Index. 1966 512 pp. $10.50 

CREATIVE ELECTRONICS 
FABRICATION 
By Owen G. Patrick 

CONTENTS: General Procedures; Building a Signal Tracer; 
Tools and Their Uses; Processes and Techniques; Appendix; 
Index. 1966 212 pp. $6.95 

Holt, Rinehart 

and Winston, Inc. 
383 Madison Avenue, New York, N.Y. 10017 

Holt, Rinehart and Winston, Inc. 
Box 2334, Grand Central Station 

New York, New York 10011 

Please send me the indicated number of copies of the titles 
listed below for a 10 -day Free Examiration. If I am not com- 
pletely satisfied after ten days, I may return the book(s) at 
no obligation. Otherwise, I will forward the full amount for 
each copy plus a small amount for postage and handling. 

Quantity Price per copy 

2670800 SEMICONDUCTOR AND TUBE ELECTRONICS $10.95 

2549459 INTRO. TO ELEC. CIRCUIT ANALYSIS $11.51 
2558450 CREATIVE ELECTRONICS FABRICATION ...$ 0.95 

NAME 

ADDRESS 

CITY STATE ZIP 

I wish to save postage and handling costs by enclos- 
ing payment now. The same return privilege with re- 
fund is guaranteed. El 
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HOME BASE... A console with all the fixin's for base -station use is designed for use with elec- 
tronics of the same manufacturer but will accept "most CB radios on the market today," says 

the manufacturer. Clock (for timing contacts), output meter, monitor speaker, microphone gain 
control, power switch and fuses are mounted on the front panel of the Polyconsole; a PPI power 
supply is built into it. Standard installation would include the 23C transceiver and its selective -call 
accessory. AC or 12 -VDC operation. $89 without transceiver, selective call or mike. Polytronics 
Communications. Box 536, Baltimore. Md. 21203. 

Electronic Marketplace 
For the Pro... The R -530 communica- 
tions receiver tunes 'AM, SSB, CW and 
RTTY on all bands from 500 kc to 30 

mc. Among its more sophisticated features 
are an adjustable RF attenuator, switcha- 
ble selectivity -filter widths, AVC action 
control, choice of RF or AF metering and 
adjustable noise blanking. Frequency ac- 
curacy is listed as 1 kc, stability at 100 

cps drift after turn -on. About $700. Gal- 
axy Electronics, 10 S. 34th St., Council 
Bluffs. Iowa 51501. 

A 

Tubeless TV... The RA -23 is a VHF FM /TV portable 
receiver -for listening only. In addition to the regular 
FM stations you can tune in TV channels 2 -13. It's 
portable (8 x 5 x 2 in. with a carrying handle), has 

a telescoping antenna and an earphone for personal lis- 
tening. The receiver can be used as a tuner with a tape 
recorder or hi -fi system, according to its distributors. 
$39.98. Olson Electronics, Inc.. 260 S. Forge St.. Akron, 
Ohio 44308. 

24 Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


Electronic Marketplace 

Values... The Handy 75 Model RC -146 substi- 
tution box permits substitution of 75 component 
values -including carbon and wire -wound re- 
sistors, capacitors (including electrolytics) and 
rectifiers. The circuit contains an electrolytic 

surge protector to prevent capacitor damage. 
$44.95 Sencore, Inc., 426 S. Westgate Dr., Addi- 
son, Ill. 60101. 

Beat the Bands... The Star -Fire VI is a porta- 
ble receiver covering AM and FM broadcast 
bands, VHF -FM police bands (with the regional 
Weather Bureau forecasts on 162.55 mc) and 

international short -wave bands. Features include 
AFC for FM reception, time -zone chart, tuning 
meter and earphone jack. Case is genuine black 
leather. Power is provided by four D cells (or 
AC with optional adaptor, $5.95). $79.95. 
Lafayette Radio Electronics, i l l Jericho Tpk., 
Syosset, N.Y. 11791. 
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YOU EARN YOUR FCC 

FIRST CLASS LICENSE 

or your money back! 
4m444. "MO, 

ZEEZI=C113.> 
seawitommnit elmmommiamso 

FIQ9T C.LASS 

S-ir -... 

5 NRI COMMUNICATIONS COURSES 
INCLUDE FCC LICENSE TRAINING 
Earning an FCC License can he quick and easy the NRI 
way. You can concentrate on a short FCC License course - 
"specialize" by training in Mobile, Aviation, or Marine 
Communications -or go all -out with the job -simulated NRI 
course in Complete Communications. It is the only home - 

study training plan that includes professional lab equip- 
ment specifically designed to give you on -the -job, "hands 
on" experience as you train. 

Whichever NRI Communications course you choose, with 
an FCC License you're ready to operate, service and install 
transmitting equipment used in broadcasting stations, avia- 
tion, on board ships, and in mobile and Citizens- Band radio. 
And you MUST PASS your FCC exams or NRI refunds 
your tuition in full. Can you do it? The NRI record of success 
is outstanding. 87 °;. of NRI graduates pass their FCC exams. 

Get full details today about five courses that include FCC 
License preparation, plus seven other training plans offered 
by NRI, the oldest and largest school of its kind. Mail cou 
pon. No obligation. No sales 
man will call. NATIONAL 
RADIO INSTITUTE, 
Electronics Div., Wash- 
ington, D.C. 

APPROVED UNDER GI 
BILL. If you nerved ,nn. e dnnnwry 
ti, 1955. or arc in ervu-e. check 
(il line in coupon. 

MAIL NOW for FREE CATALOG 
NATIONAL RADIO INSTITUTE 20 -078 
Electronics Division, Washington, D.C. 20016 

Please send complete data about FCC License training, other 
NRI courses checked below. (No salesman will call.) 

0 FCC License [2 TV -Radio Servicing (with color) 

Complete Communications [2 Advanced Color TV 

Aviation Communications 0 Industrial Electronics 

Manne Communications [ Basic Electronics 

r Mobile Communications [2 Electronucs for Automation 

U Math for Electronics O Electrical Appliance Repair 

CHECK FOR FACTS ON NEW 01 BILL 

Name Age 

Address 

City State Zip 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

J 
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Red, white, blue chip 
investment 

Buy United States Savings Bonds 
STAR -SPANGLED SAVINGS PLAN 

FOR ALL AMERICANS 

Electronic Marketplace 

CW Filter... The CWF -I is a narrow -band 
audio filter that increases effective selectivity 
in reading CW. Bandwidth is listed as 120 cps 
at the 6db points, 200 cps at 10db. The unit is 
connected to the low -impedance (2 -3 ohms) 

phone jack on a receiver or transceiver; 2,000 - 
ohm headphones are plugged into the CWF -1. 
Only control is an in /out switch. $19.95. Main 
Electronic, Inc., 353 Pattie, Wichita, Kan. 67211. 

2fi 

Sound Brother... Two recent hi -fi kits are the 
KG -795 stereo FM tuner (top) and the KG -865 
stereo amplifier (bottom). The tuner's RF and 
IF stages come factory -assembled. Specifications 
for the tuner include 3 -µv sensitivity (IHF), 
30- 15,000 cps frequency response, less than 1 

per cent harmonic distortion. Amplifier output 
(both channels) is rated at 50 watts (IHF) or 
34 watts continuous sine -wave; frequency re- 
sponse is 18- 30,000 cps and power bandwidth 
(1 per cent harmonic distortion) is 20- 20,000 
cps. $69.95 each. Optional walnut case, $14.95 
each. Allied Radio Corp., 100 N. Western Ave., 
Chicago, Ill., 60680.4-- 
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N0ß SLEET 

NOR HAIL 

NOR WHAT YOU WILL... 

I- 

can keep your subscription copy of El 

from reaching you. You never miss an 

issue when you let the postman do his 

job. And it saves you money to boot - 
you can get ten issues for only $3.98! 

ELECTRONICS ILLUSTRATED 7-68 
Circulation Department 
Fawcett Building 
Greenwich, Conn. 06830 

QUICK! Tell the Pony Express (or other re- 

liable carrier) to bring me ten issues of 
ELECTRONICS ILLUSTRATED at your special 
subscription rate ! 

Li I enclose $3.98 ii' New Order 
C] Bill me later l Renewal 

NAME 

ADDRESS 

CITY STATE ZIP 

If you can hammer a nail, 
and miss your thumb, you 
can assemble a magnificent 

Ye/aIWe 64/5~1 

and save over $1,000! 
You don't really hammer any nails in assembling 
a Schober Organ, but the electronic work you do 
is very nearly that simp e. With the clear, non- 
technical, step -by -step instructions for which Scho- 
ber is famous, anyone can do the simple, enjoyable 
printed- circuit soldering and screw- and -nut fasten- 
ing that make up one of the world's finest musical 
instruments. Every part, bit, and piece you will 
need is included in the kits. Every component- 
and the finished organ itself -is the kind of musical 
and technical quality you would pay twice as much 
for (or more) in a store. The pride and pleasure 
of doing it all yourself is something you couldn't 
buy elsewhere for any price! 

The Schober Theatre Organ above, costing only 
$1550 if you use your own amplifier and speaker 
system, is unbelievably p +pefike- sounds just like 
the old -time cinema theatre organ, with 35 voices, 
5- octave pipe -organ keyboards, and everything else 
you would normally pay over $1,000 more for. 
There are four Schober Organ models, starting at 
$645. Handsome walnut consoles are included - 
but you can save even more if you prefer to build 
your own. You don't have to buy the kits all at 
once either; you can pay as you build and spread 
out the expenditure. 

FREE INFORMATION AND DEMONSTRATION RECORDING 

Send today for your free copy of Schober's 16- 
page, full color booklet, plus 7" free recording. 

ti 
THE SCHOBER ORGAN CORP., DEPT. EI -11 
43 West 61st Street, New York, N. Y. 10023 

Please send me Schober Organ Catalog and free 
7 -inch "sample" record. 
[1 Enclosed please find $1.00 for 12 -inch L.P. record 
of Schober Organ music. 

NAME 

ADDRESS 

CITY STATE ZIP NO r-- - - - - -- - - -a 
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JOHNSON'S $pÌflg GOLD RUSH 

YOU MAY HAVE ALREADY 

STRUCK IT RICH! 
GOLD AWARD MESSENGER 

III's. Every CB call area will have a 
winner. YOUR call number may be 
lucky! See your Johnson dealer and 
find out if you have already won. 

PLUS! Participating Johnson 
dealers in most areas will also give 
away Gold Award Messenger III's. 
See your dealer to find out how you 
can strike it rich! You have TWO 
chances to WIN! 

N. / J0U\SU!Y 

LCN 

iia, dirt/ ri/MESSENGER. 

(Contest ends June 30,1968) 

In commemoration of Johnson's production of its 100,000th Messenger 
III, the E. F. Johnson Company is releasing a limited number of 24 -carat 
gold -plated Messenger III's to be given away free? Incorporating all the 
famous features that have made the Messenger III the standard of the in- 
dustry, these Gold Award models will truly become CB collectors' items! 

GOLD RUSH ACCESSORY SALE! 
ANTENNA METER -MATCHBOX (Expires June 30, 1968) 
COMBINATION ($30.90 value) 
Get maximum range from your CB unit - 
eliminate mismatch between transceiver 
and antenna. Either of above with pur- 
chase of Messenger I or 110; both with 
purchase of any other Johnson 5 watt 
transceiver -for only $1,00'. 

AC POWER SUPPLY ($32.95 value) 
Converts any transistorized Johnson 
transceiver into a full -power base station 
Mounts beneath transceiver. With your 
purchase of Johnson Messenger I 11, 100, 
300, 320 or 323 -for only $1.00`. 

SEE YOUR JOHNSON 

HALF PRICE SALE 

PORTABLE 
POWER PACK ($79.95 value) 

Permits full- power, portable op- 
eration for up to 8 hours without 
recharging. With purchase of 
Johnson Messenger 111, 100, 300, 
320 or 323 for only $39.97 *. 

at participating Johnson dealers 

® DEALER TODAY 

t Void where prohibited by law. 
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ELECTRONICS ILLUSTRATED /July 1968 

Pocket VTVM 
By CLARE GREEN, W6FFS 

MOST versatile test instrument on practically every serviceman's and 
experimenter's bench is the VTVM. It has few peers in measuring 

DC voltages in high -impedance circuits which a VOM would load down 
like a dead short (ever try to measure an oscillator's grid voltage with a 
VOM ?). 

Because the VTVM requires AC operating power, its use is pretty much 
restricted to the shop or lab. EI's Pocket VTVM changes this picture. 
It operates anywhere on batteries and has a high input impedance to boot. 
To keep its cost down to around $15, we did not design it to measure 
AC or resistance; you can measure these with your VOM. 

Our VTVM is built in a pocket -size cabinet as you see above. It uses 
only one tube (9.8- and 1.4 -V batteries are required) and has VDC ranges 
5, 50 and 500 volts. A 1- megohm resistor in the probe provides isolation 
and an offset zero -adjust potentiometer permits center -scale meter posi- 
tioning for aligning discriminator and ratio detector circuits. 

Construction., Our model is built in a 51/4 x 3 x 21 /s -in. Minibox but 
you could get things into a smaller cabinet. All of the components are 
mounted in the main section of the box; the U- section serves as a cover. 
Parts placement is not critical, but because of the small size, construction 
will be easier if you follow our arrangement. 

July, 1968 
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Make sure that there is no direct connec- 
tion between the circuit ground and the box. 
The box is normally floating to allow both 
positive and negative measurements to be 
made. Cl and C2 tie it to circuit ground. 

Best way to start is to lay out and cut the 
holes for the panel components -the meter, 
potentiometer, switch and pin -tip jacks. 
Mount the parts on the panel as shown. Cut 
a 23/4 x 13/4 -in. piece of perforated board 
and mount it at the bottom of the cabinet 
with two ' /z -in. long metal spacers. Install 
two ground lugs under the spacers' screw 
heads. The socket for VI is mounted on the 
perforated board by soldering its lugs to push - 
in terminals (flea clips) installed in the board. 
Mount all components where shown on 
push -in terminals. 

Cut a 2 x 21/2-in. piece of perforated board 
and position it over the rear of M 1. Locate 

Pocket VTVM 

Parts placement is not criti- 
cal and you can rearrange 
things to squeeze them into 
an even smaller cabinet. 
Do not use miniature po- 
tentiometers. Because of 
the shorter length of their 
resistance elements, you 
may find it difficult to set 
them precisely. Note in 
pictorial below that the 
circuit is grounded to cabi- 
net through capacitors Cl 
and C2, at inputs, only. BI 
is held in place with bat- 
tery holder. B2 is strapped 
in place; the connectors 
are made by cutting in hall 
connector for 9 -V battery. 

3(i 

CABINET GROUND 
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S1 B 

R7 

Normally, current through R5 causes voltage drop across it. R7 is adjusted for same voltage from its 
wiper to ground; meter now indicates zero. Voltage at J1, 12 increases drop across 35 and meter deflects. 

and cut holes for Ml's terminal screws, 
then mount the board behind the meter with 
an aluminum angle bracket. Mount BI and 
B2 on the perforated board. We used a bat- 
tery holder for B I and a small metal strap 
for B2. Install RI in the probe of the 
red test lead. 

Calibration. Set R3 full counterclockwise 
and set Si to on. Adjust R7 for zero indica- 
tion on M 1. Connect the meter leads to a DC 
voltage source such as a power supply. If 
you use a battery, connect a potentiometer 
across it to provide a variable voltage. Con- 
nect an accurate voltmeter across the vari- 
able voltage source and adjust the potenti- 
ometer until the voltmeter indicates 5 V. 
Now, carefully adjust R3 until M 1 indicates 
exactly full scale. Mark the position of the 
knob pointer on the front -panel dial. 

Set R3 full counterclockwise and adjust 
the DC voltage source to 50 V. Carefully 
adjust R3 for a full -scale indication on M I 

and mark the knob's position on the dial. 
Set R3 counterclockwise again. If you 

have 500 VDC power source, connect the 
leads to it and adjust R3 until M 1 indicates 
full scale. Mark the position of the knob on 
the dial. If you don't have a 500 -V source, 
the 500 -V range can be calibrated using, 100, 
200, 300 or 400 V by adjusting R3 until Ml's 
indication is equal to the applied voltage. 
Then mark the knob position on the dial. 
For example, if a 200 -V source is used, ad- 
just R3 until M1 indicates 20 µa (equiv. to 
200 V). The 30 µa, 40 µa and 50 µa, mark- 
ings will correspond to 300, 400 and 500 V, 
respectively. (You get greater accuracy if 
you calibrate with a high voltage.) 

Operation. Because J 1 and J2 are insulated 
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PARTS LIST 

B1 -1.4 V mercury battery (Mallory ZM9 or 
equiv -) 

B2 -9.8 V mercury battery (Mallory TR177 or 
equiv.) 

C1,C2 -.01 ,d, 1,000 V ceramic disc capacitor 
J1- Insulated phone tip jack (red) 
J2- Insulated phone tip jack (black) 
M1 -0 -50 as DC microammeter (Lafayette 

99 H 5049) 
Resistors: '/2 watt, 10% unless otherwise in- 

dicated 
R1 -1 megohm, 5% (mounted in probe) 
R2-8.2 megohms, 5% 
R3-1 megohm linear -taper potentiometer 
R4-1 megohm 
R5,R6- 10,000 ohms 
R7 -1,000 ohm linear -taper potentiometer 
R8-680 ohms 
S1A,S1B -DPST miniature toggle switch (La- 

fayette 99 H 6162 or equiv.) 
4/l -3S4 tube 
Misc. -5' /a x 3 x 21/0 -in. Minibox, red and 

black test prods, perforated board, printed - 
circuit -type 7 -pin socket for VI, metal 
spacers, knobs 

from the metal cabinet, you can measure 
negative voltages such as oscillator grid volt- 
ages. To measure a negative voltage, plug the 
red lead with 1- megohm resistor in J2 ( -) 
jack and connect the black lead to J1 (+ ) 

jack. 
For adjusting discriminators and balancing 

stereo amplifiers, turn R7 for a mid -scale 
meter -needle position. The meter will then 
indicate positive and negative swings at each 
side of zero. 

If the 5 -V range cannot be set with R3, 
try a different value for R2 to compensate 
for a difference in resistance of R3. 

31 

www.americanradiohistory.com

www.americanradiohistory.com


DXing 

Folk 

Music 
By ALEX BOWER 

IN SPITE of an occasional ad plugging a hi -fi short-wave receiver, no DXer 
would expect great sound from the international bands. But don't let that 

blind you to the opportunities for unique music that are available only to the 
DXer. Most of the SW music programming-aside from the stuff you can hear 
a lot better in commercial LPs or on FM -is, of course, folk music. Some 
exotic folk music, particularly that of India, is in these days. And what could 
be closer to the horse's mouth (so to speak) than a short -wave broadcast direct 
from the stable? 

Fortunately, folk music doesn't depend on hi -fi sound to be enjoyed. Nor 
does it matter what language is used in the broadcast. All that matters is when 
and where to tune in. Quality and quantity will vary a great deal with the 
station -and the calendar. 

For example, the commercial service of R. Ceylon beams programs to 
India mornings (EST) on 9667 and 11800 kc. These transmissions consist 
mostly of East Indian music. (Often you'll hear the sitar, a stringed instrument 
that has suddenly made it big on the western pop scene in the last year.) Recep- 
tion in North America will range from good to poor, with West Coast SWLs 
having the edge, of course. Best period east of the Mississippi will be around 
0800 EST, probably on 11800 kc. You might also be able to hear R. Ceylon 
evenings (sign -on at 2000 EST) on 15230 kc. Despite its limitations, R. Ceylon 
is the best source of folk music from the Far East. 

Also somewhat in is Japanese music. You can hear a little of it over R. 
Japan's broadcasts to North America (15135 and 17825 kc). Times are listed 
in our guide. Elsewhere in the Far East, most international stations devote 
most of their schedules to talk. R. Peking does air an occasional Chinese piece, 
however -party -line lyrics added, sometimes complete with English transla- 
tion -during its North American transmission evenings on 15060 or 15095 kc. 

R. Cairo is tops in the Near East's music department. When the North 
American transmission is concluded on 9475 kc at 2200 EST the U.A.R. home 
service appears on the channel. It can also be heard on 7050 kc but there you 
will have to buck intermittent ham QRM as this is 40 -meter amateur territory 
here. Daytime frequencies of 15050 and 15475 kc might also be used after 
2200. You also will want to hear R. Ankara's Turkish home service relay (15160) 
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EI'S GUIDE TO DXing FOLK MUSIC 

FREQ. (kc) STATION (Si Country) TIME (EST) FREQ. (kc) STATION (& Country) TIME (EST) 

4740' R. Progreso (Ecuador) Evenings 11705 R. Sweden 2200 -1330 

5900 V. del Norte (Ecuador) Evenings 11750 R. Tehran (Iran) 1530 -1630 

5980 R. Demerara (Guyana) After 0415 11800 R. Ceylon Mornings 
6015 R.T.I. (Ivory Coast) 1700 -1900, 11805 R. Sweden 1900 -2130 

0000 -0200 11865 R. Lubumbashi Around 1300 

6155 R. Nationale (Guinea 1700 -1900, (Dem. Rep. of Congo) 
Rep.) 0000-0200 15050 R. Cairo (U.A.R.I Daytime 

6240 R. Cuzco (Peru) Evenings 15105 R. Tehran (Iran) 1530 -1630 

7050 R. Cairo (U.A.R.) After 2200 15160 R. Ankara (Turkey) Around 2345 

7210 R. Senegal After 0100 15135 R. Japan 1800 -2200 

7290 R. Ethiopia 2230 -2300 15230 R. Ceylon After 2030 

9475 R. Cairo (U.A.R.. After 2200 15475 R. Cairo (U.A.R.) Daytime 
9535 Swiss B.C. 2030 -2215 17825 R. lapan 1800 -2200 

9667 R. Ceylon Mornings 

'Frequency vanes. 

and R. Tehran's hour of Persian music (I 1750 and 15105). 
Many African home -service relays have strong signals on both 40 and 49 

meters between 1700 and 1900 and again between 0000 and 0200 EST. The 
list includes Radiodiffusion du Senegal at Dakar (7210), Radiodiffusion Na- 
tionale at Conakry, Guinea Republic (6155) and R. Abidjan (Radiodiffusion 
Television Ivorienne) in the Ivory Coast (6015). All are in West Africa. East 

African music is somewhat different, of course, and much more difficult to 
hear in North America. You might try R. Ethiopia (7209) and the station at 

Lubumbashi in the Democratic Republic of Congo (11865). Also Kenya and 

Tanzania are currently testing new high -power international transmitters. 
In most of Latin America the music aired by stations in the smaller centers 

has a less polished, more primitive flavor than that emanating from major 
cities. Small -town Mexican stations (such as R. Acapulco) occasionally can 

be heard in many areas of the U.S. right on the MW band. In other parts of 
Latin America such stations have regional short-wave outlets. 

The music of the Andes is particularly interesting. Possibly the most con- 
sistently -heard Andean regional station (all of which are low- power) is R. 

Progreso at Loja, Ecuador (approximately 4740 kc). Both frequency and modu- 
lation level vary and the station is in 60 -meter territory where reception will 
be poor in summer due to static. A couple of Andean stations that are a 

little higher in frequency -and therefore less subject to static -are La Voz del 
Norte (5900) and R. Cuzco (6240). All three can be heard during the evening. 
And, strange as it may seem, sitar music can also be heard from Latin Ameri- 
can over R. Demerara (5980 kc) at Georgetown, Guyana, where there is a 

large East Indian population. 
You should have no trouble hearing a variety of European folk music. R. 

Moscow (evenings EST on many frequencies), the Swiss Broadcasting Corp. 
(9535 kc at 2030 -2215), R. Sweden (1185 at 1900 -2130, 11705 at 2200 -2330) 
and the BBC (almost any time on many frequencies) should provide the SWL 
with all he could possibly want. You'll even find some Australian folk music - 
most of it essentially European -in R. Australia's transmissions to North 
American (2000 -2200 on 15320 and 17840). The European fare is, to Ameri- 
cans ears, less exotic than that of other continents and is often presented in 
arrangements for concert orchestra -hardly the genuine article. 

And one last note: If you find that this kind of SWLing is to your taste 
why not consider connecting a tape recorder to your receiver? If you watch 
for first -rate openings you can build up an enviable collection of music that 
could not be duplicated in any other way. 
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"He's a good worker. 
I'd promote him 
right now if he had 
more education 
in electronics." 

Could they be talking about you? 
You'll miss a lot of opportunities if you try to get along 

in the electronics industry without an advanced edu- 

cation. Many doors will be closed to you, and no 

amount of hard work will open them. 
But you can build a rewarding career if you supple- 

ment your experience with specialized knowledge of 

one of the key areas of electronics. As a specialist, 
you will enjoy security, excellent pay, and the kind of 

future you want for yourself and your family. 
Going back to school isn't easy for a man with a 
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d 
full -time job and family obligations. But CREI Home 

Study Programs make it possible for you to get the 
additional education you need without attending 
classes. You study at home, at your own pace, on 

your own schedule. You study with the assurance that 
what you learn can be applied to the job immediately. 

CREI Programs cover all important areas of elec- 

tronics including communications, radar and sonar, 

even missile and spacecraft guidance. You're sure to 
find a program that fits your career objectives. 
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You're eligible for a CREI Program if you work in 

electronics and have a high school education. Our 
FREE book gives complete information. Airmail post- 

paid card for your copy. If card is detached, use cou- 
pon at right or write: CREI, Dept. 1707G, 

3224 16th St., N.W., 

Washington, D.C. 

20010. CREI 
NMrnnri Home Sludr -ounerl 

L 

The Capitol Radio Engineering Institute 
A Division of McGrawHill, Inc. 
Dept.1707G.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. 

NAMF __._ AGE 

ADDRESS 

CITY STATE ZIP CODF 

EMPLOYED BY 

TYPE OF PRESENT WORK G.I. BILL 

I am interested in Electronic Engineering Technology 
Space Electronics Nuclear Engineering Technology 

Industrial Electronics for Automation 
Computer Systems'echnology 

APPROVED FOR TRAINING UNDER NEW G.I. BILL 
J 
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PHONO - TAPE 

PREAMPUHER r 
TAPE 

PHONO 
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Phono/Tap Preamp 
By JOSEPH RITCHIE 

FROM one scrounger -who gets his kicks 
from salvaging old phonographs, radios 

and tape recorders -to another, here's just 
the accessory you need to update some of that 
junk into decent- sounding hi -fi gear. It's a 
$7 solid -state phono /tape preamp. 

The preamp is a two -transistor device 
which provides RIAA (phono) and tape 
equalization, and about 40db of gain. This 
will permit magnetic cartridges and tape 
heads to be fed into radios, PA amplifiers or 
budget hi -fi amplifiers whose inputs have only 
enough gain for high -output ceramic or 
crystal cartridges. Feed a magnetic cartridge 
into one of these inputs and you'll have to 
sit right in front of the speaker to hear any- 
thing. 

Or suppose you decide to purchase a tape 
player rather than a tape deck to play pre- 
recorded tapes. A tape deck includes record 
and playback electronics. You can connect 
its output to the high -level inputs of your 
amplifier. 

But a tape player has no such electronics. 
The signals come directly from the heads and 
must be fed into the low- level, equalized 
tape -head inputs of an amplifier. 

To use a player with an amplifier which 
does not have tape -head inputs you need our 
preamp. Using a standard 9 -V battery, the 
preamp provides about a 0.5 -V output with 
an input signal of 6 millivolts. Noise level is 
low- nominally 60db down from maximum 
output. While it is best to feed the preamp 
Into a load of 10,000 to 50,000 ohms, it will 

work into virtually any high -impedance load. 
However, there could be some hum pickup 
if you use a long connecting cable to an 
amplifier or radio and have a load impedance 
greater than 50,000 ohms. 

The Circuit 

Transistors Q1 and Q2 function as straight 
amplifiers. To provide a little temperature 
stabilization, the base bias for Ql is taken 
from the emitter of Q2. Capacitor C4, which 
bypasses Q2's emitter resistor (R8), prevents 
negative feedback from getting to Q1's base. 

Depending on the feedback network -C6, 
C7, R9 or C8, RIO-selected by switch SIB, 
the preamp will be equalized for records 
(RIAA) or for tape by frequency -correcting 
feedback which goes from Q2's collector to 
Q1's emitter. 

The equalization for the phono input is 
within 2db of the RIAA curve. Since tape 
equalization depends on tape speed and 
equalization during recording, the preamp's 
tape equalization is a compromise to provide 
best sound. 

Actually, it is closer to correct equaliza- 
tion for 71/2 ips but an amplifier's tone con- 
trols can be used to compensate for noticeable 
variations such as excessive highs or reduced 
bass. 

Construction 

Th e unit shown here is a mono version. 
For stereo, simply build two units or con- 
struct two circuits on a single circuit board. 
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View of top of circuit board. Note how compo- 
nents are mounted on end to save space. Board is 
supported by lugs on switches and input jacks. 

If you need only a tape -head preamp, elimin- 
ate SI, C6, C7 and R9, connect C8 to Q2's 
collector and connect C1 to the input jack. 

If you need only a phono preamp, connect 
Cl to the input jack, eliminate C8 and RIO 
and connect C7 to Q2's collector. 

Most parts values are critical so make no 
substitutions unless specified. It is not even 
necessary to use flea clips for tie points. Parts 

Underside of circuit board. Resistor at left is 
Rl. You have the option of running wires under 
board as shown or putting them on board's top. 

will get enough support by passing their leads 
through holes in the board and pulling them 
tight until soldered. 

A flea -clip tie point at Q1 's base is required 
for the connection of R1, which is the last 
resistor to be installed. If you can eliminate 
the tie -point without making the construction 
difficult, by all means do so. 

The preamp components will fit on a 

Our circuit board is We x 33A in. Use flea clips for tie points; wires may be run above or below board. 
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Equalisation is pro - 
vided by feedback from 
Q2's collector to Q1's 
emitter. With input se- 
lector switch Si in 
phono position (shown) 
RIAA equalization is 
provided by C6,C7 and 
R9. When Si is set to 
tape head, SIB changes 
equalization by putting 
C8 and R10 in feedback 
loop. Overall gain of 
preamp is about 40db. 

r 

IPHONO1 

JI 

. I 

SIA 

J2 

TAPE 
HEAD 

PARTS 

B1 -9 V battery (Burgess 21/6 or equiv.) 
C1 -10 µf, 6 V electrolytic capacitor 
C2 -30 µf, 6 V electrolytic capacitor 
C3,C5 -30 µf, 15 V electrolytic capacitor 
C4-100 At 6 V electrolytic capacitor 
C6 -.005 pf, 75 V ceramic disc capacitor (see 

text) 
C7,C8 -.01 µf, 75 V ceramic disc capacitor (see 

text) 
C9-100 µf, 12 V electrolytic capacitor 
J1,J2,J3 -phono jack 
Q1 Q2- 2N2613 transistor (RCA) 

LIST 

Resistors: 1/2 watt, 10% 
R1- 220,000 ohms 
R2,R10- 12,000 ohms 
R3-470 ohms R4-100 ohms 
R5- 100,000 ohms 
R6- 22,000 ohms 
R7,R9 -4.700 ohms 
RS -1,200 ohms 
S1 -DPDT slide switch 
S2 -SPST slide switch 
Misc. -21/4 x 21/4 x 4 -in. Minibox, perforated 

boa rd 

Phono /Tape Preamp 
1 S% x 37/s -in piece of perforated board. It is 
held in position in the 21/4 x 21/4 x 4 -in. alu- 
minum Minibox by the lugs on switches SI 
and S2. 

Before installing any components on the 
board, mount Si, S2 and the three jacks. The 
centers of the switches are 3/4 in. from each 
side of the cabinet directly in the cabinet's 
centerline. Position the board so it lies on top 
of the switches' wiper terminals. Insert a flea 
clip next to S1 B's wiper and S2's top termi- 
nals, wrap the terminals around the flea clips. 
and then solder. Wire the .connections from 
jacks J 1 and J2 to S1 A and then install all 
other parts. Mount the battery in the cabinet's 
cover so it will slide under the board without 
touching any components. Since the circuit's 
current drain is only 1.5 ma, the battery will 
last several months in intermittent service. 

Using the Preamp 

High -impedance tape heads can be con- 
nected directly to preamp jack 12. Some low- 

impedance heads might produce some un- 
usual sound. Magnetic phono pickups should 
be connected without the usual 47,000 -ohm 
load resistor across the pickup's terminals - 
feed the pickup directly to J 1. if your pre- 
amp is a stereo job, in addition to duplicat- 
ing all parts for the other channel, replace 
SI with a four -pole. double -throw switch. 

Depending on the equipment you're 
scrounging the sound might not be exactly to 
your liking; you can get wide frequency 
variations by changing the values of the ca- 
pacitors in the equalizer networks. For ex- 
ample, suppose you are upgrading an old 
ceramic -cartridge phonograph by installing a 
magnetic pickup. These phonographs were 
not noted for their outstanding bass response. 
Therefore, to boost the bass increase the value 
of C7 from .01 p.f to .015, µf or .02 µf. Sim- 
ilarly, the low- frequency response from a 
tape head can be boosted by increasing the 
value of C8. If you get excessive highs from 
your conversion job, increase the value of C6 
to .01 µf. Reduced lows from a tape head 
(which will be most unusual) will require 
some bass boost at the amplifier. 

V 
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How to Gyp the TV Repairman 
By ART MARGOLIS EVERY few years a rash of exposé articles appears 

in magazines telling how TV repairmen gyp the public. 
This is one of those times. I am a TV repairman and have been for 20 years. 
When I do house calls later today I'll be on my guard. For these exposés seem 
to stimulate some customers to revenge. Let me tell you about some of the 
sneaky methods they've come up with in a few cases from the last month or two. 

"The on /off switch on my color TV is broken," a woman told me on the 
phone recently. "We know because my husband shorted it out and the TV is 
working. The only way we can turn it off is to pull the plug out of the wall." 

Sounded logical. I asked her for the model number and told her I'd be there 
in about an hour. The parts house is only a few miles out of the way. I whistled 
when the counterman told me the price of the switch. It was his last one; he 
must have had a run on them. 

As I pulled into the customer's neighborhood a friend of mine from another 
TV company was directly ahead of me. He waved. He must have had a call 
nearby. I made a left turn and he made a right. When I reached the correct 
address there were two other TV trucks in front of the house. One of the guys 
must have been inside. The other was standing in the doorway gesticulating 
wildly. Then, from the other end of the block, came my friend. 

It was a race case. She had called four companies and the first one there 
won. (No wonder there had been a run on that -on /off switch.) And not even 
a service charge for the rest of us to cover the cost of the fool switch! 

Calculating a service charge for a house call is easy. You take into considera- 
tion the salary of the dispatcher who receives and routes the call to a service- 
man, the truck expense, driving time, general overhead, the serviceman's pay 
for the time in the house and, I hope, a fair profit. It's normal routine to collect 
our minimum fee on every house call. 
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How to Gyp the TV Repairman 
The customer obligates himself for the service charge when he places a 

service request and a man walks in his front door. But some people try to duck 
the charge. Take, for example, a call I made on an unsmiling blonde set- owner. 

I looked over the TV. The tubes were lighting and the pilot light was on. But 
there was no sound or brightness. I moved the TV away from the wall and 
then I made my mistake. Instead of first taking off the back I began by resetting 
the circuit breaker. The sound and picture came back on. 

"What did you do ?" she hollered. 
I showed her the little red button and how it is reset by pressing it. She 

shouldered me away from behind the TV and fingered the button. Then she 
shoved the TV back against the wall. 

"I'm not finished yet," I said. Circuit breakers just don't open all by them- 
selves. Nine times out of ten it's because of some kind of trouble. 

"Oh yes you are," she snarled._ "I'm not paying you any service charge for 
pressing a button." And she pointed to the door. Just then a large man in an 
undershirt walked in from the other room. Something told me I wasn't going 
to get anywhere arguing so I packed up to leave. As I started the truck she came 
running out. "Hey fellow," she called sweetly, "it went dead again." But I 

kept right on going. 
In roughly one out of every five calls a TV technician must take the set back 

to the shop. An auto mechanic can change tires, batteries and spark plugs on 
the spot but not take time for a ring job. Likewise, a TV repairman can change 
tubes, fuses and other components in the house but must remove the TV to 
his bench for more complex work. Some unscrupulous customers see this as 
an opportunity to make money. 

I did one repair job for a man who sounded like a side -show barker. The 
set was a 21 -in. three -way color console and there was no brightness. Minor 
repair measures didn't work and I received permission to pull the chassis and 
take it to my shop. I left the picture tube in the cabinet with the radio and 
phonograph that are the other two parts of the three -way system. 

On the bench, I found a defective flyback transformer. I installed a new 
one and returned the chassis the next 
day. It performed beautifully in the 
console and I handed the gent the bill. 
He examined it without complaint but 
insisted that I stick around to check 
out the TV. 

"Sit down and watch the ball game. 
Don't be in such a hurry. Haste makes 
waste." I sighed and sat down. After 
five minutes of faultless black -and- 
white, it happened. The screen slowly 
turned light shades of green- and -white. 

He jumped up. "See! The TV isn't 
working right." I reached around in 

back and turned the green control down a hair. That did it. I sat down again. 
As the ball game went on the screen gradually developed pinkish tones. He 
said indignantly, "You don't call that right, do you ?" 

My heart sank. He had a bad color picture tube. I sure was glad I had left 
the picture tube in the house. I tried to break the news gently. "That changing 
color is due to movement of the shadow mask." You need a new picture tube. 
It's been that way a long time hasn't it ?" 

"What are you talking about ?" he snarled. "If there is any trouble in that 
TV you caused it!" My attempts to explain that I didn't touch his tube and that 
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this trouble only could occur over months and months did nothing but make 
him still angrier. He showed me the door without paying the $50 repair bill. 
I didn't receive his check till he was served a summons from our small -claims 
court a few months later. 

I guarantee my repair jobs according to normal industry practice- 90-day 
warranty on any new parts we install. I also supply any labor that is needed 
to locate and replace these parts should they go bad. The only exception is a 
one-year warranty on picture tubes. Since there are over 2,000 parts and con- 
nections in the average TV set it's economically impossible to extend guarantees 
any further although we often do more than the guarantee calls for in order 

to clear up a misunderstanding. Sometimes, however, 
people want a bit more than we can supply. 

A nice looking young couple brought a late -model 
19 -in. portable into the store for repair one morning. 
I examined it on the service counter and found it was 
dead. I took off the back, ran some quick checks and 
discovered the heater resistor, a large object resembling 
a dog bone, had burnt open. It was an orange one with 
a flocked finish. I soldered in a new one in shiny sky 
blue. The TV came on. I wrote up a bill. They paid it 
and were on their way. But about five minutes before 
closing that evening they were back again with the 
same complaint. From the back of the store I could 
hear them talking to the night man. 

They both looked up startled as I walked up to the 
service counter. Then they gave me a big hello. I took 
over from the night man and found that they were 

right -the set behaved just as it had that morning. 
Perplexed, I removed the back of the TV and went searching for the blue 

heater resistor I had installed. It was gone! In its place was the orange flocked 
job I had removed. I began rooting through the trash can. Near the bottom 
was another flocked resistor. I pulled it out and held it up. The customers both 
flushed and stood there, trying to think of something to say. 

She regained her 
composure first. "Oh 
my goodness," she 
exclaimed, fluttering 
her eyes, "do you 
know what must 
have happened, dear? 
We mixed up the two 
TVs. We have two 
portables exactly 
alike. They must 
have broken down 
together." 

As it turned out 
this one had a bad 
tube. It's common in 
multiple -TV house- 
holds for the owners to wait until all their TVs have conked out before they 
call for service. When identical sets failed from what appeared to be the identi- 
cal complaints these folks saw a chance to chisel. 

Fortunately most people are great to deal with and make a guy feel like a 
hero when he puts the picture back in their tubes. 
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E/ Kit Report 

soar Eico Cortina 

Budget Stereo FM Tuner 

AS you watch the price of stereo equipment 
soar these days you begin to feel second - 

rate performance is about all that can be ex- 

pected from budget -priced gear. Not so! The 

Eico Model 3200 Cortina stereo FM tuner 
delivers quality performance, common to 

higher -priced equipment, at low cost. Priced 
at $99.95 ($139.95, wired) all cost- accumu- 
lating frills have been eliminated. 

The front panel has only four controls: a 

tuning knob, Mono -Auto /Stereo, AFC and 

Power rocker switches. There is a signal - 

strength tuning meter and a stereo indicator 
lamp. 

The tuner is self- switching. That is, when 

put in the Auto- Stereo mode and tuned to a 

stereo station, left- and right -channel signals 

will appear at the left and right output jacks. 
A mono station's signal will automatically he 

led to both output jacks. In the Mono mode, 

the tuner will feed a mono signal to both out- 
put jacks even if the received signal is stereo. 

( The stereo lamp always comes on when a 

stereo signal is received.) 
Because the tuner has virtually no drift 

AFC is almost unnecessary. Distortion was 

As front -end (under dial pulley, lett), IF strip 
(left arrow). multiplex board (right arrow) are 
preassembled, remaining work is interconnections. 
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lower when the tuner was tuned for a peak 
meter indication rather than when tuning 
depended on the AFC for pull -in. From 106 

to 108 mc, the AFC tended to pull the tuning 
off center. 

You don't have to be an experienced kit 
builder to get the 3200 working perfectly. 
Our man, who was a novice at kit building, 
took about ten hours. But he was extra care- 
ful; normally it should take only about half 
that time. 

The front -end. IF and multiplex boards are 
supplied pre -wired and factory aligned. All 
that's left is chassis assembly, power- supply 
wiring, and the interconnections between 
the front -end, IF and multiplex boards. 

The frequency response in both the mono 
and stereo modes was within ± 2db from 
30 to 12,000 cps. Mono noise checked out at 

better than 70db down with a standard 1,000 
µv input signal. (This is 10db better than 
claimed by Eico.) Stereo noise level was 

60db down on both channels. 
Channel separation was 28db at l kc and 

12db at 12 kc. Instrument alignment of the 

multiplex circuit (instructions are included 
for this but you need test equipment) in- 
creased separation to 35db at 1 kc and better 
than 14db at 12 kc. 

Total harmonic distortion (THD) on a 

mono signal was 0.75 per cent (within specs). 
and I per cent for stereo. 

The Cortiná s sensitivity (IHF) was 6.5 

µv at 92 mc. We made no attempt to im- 
prove sensitivity since a front -end and IF- 
strip alignment procedure are not provided 
in the instruction manual. 

While not a DX champion, the Cortina de- 

livered sound quality equal to that from tuners 
priced much higher. If you're not out in a 

fringe area you'll he hard pressed to find a 

low -cost stereo tuner which can equal the 

3200. 
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Sy TOM KNEITEL, K2AES /KS4CH 

ASHORT history of the radio waves covering the last several years would have to include 
an awful lot of downright boring incidents and little controversy, the latter perhaps being 

highlighted by ruckuses involving the ownership of a certain station in Austin, Tex., the hulla- 
baloo about international broadcasters shouldering hams around in the 40 -meter band ... and 
the strange assortment of facts and fantasies surrounding the Caribbean broadcasting station 
calling itself Radio Americas. 

Way back in 1961, when the station was known as Radio Swan and sent what appeared to be 
coded messages ( "the moon is red ") during the Bay of Pigs invasion, charges that it was a 
secret operation of the Central Intelligence Agency were made in the press. Then secondary 
complications arose wien respected members of the EX fraternity began doubting that the 
station was located where it said it was -namely on Swan Island, a lonesome little pinpoint 
125 mi. rorth of the Honduran coast and 185 mi. southwest of Grand Cayman Island. As the 
years went by -.here were more and more DXers who seemed bent on uprooting Radio Ameri- 
cas and moving it to such varied Caribbean islands as Navassa and Cozumel, to Venezuela or 
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El Visits 
Radio 

Americas 

even aboard a ship or aircraft. The hot spec- 
ulation about the real location of the station 
continued long after the question of whether 
it was a CIA operation seemed to be settled 
to everybody's satisfaction -in the affirma- 
tive. 

When it bothered to comment at all, the 
management of R. Americas maintained that 
it knew where its station was -and that it 
was on Swan. But such statements seemed 
only to confirm the suspicion that R. Ameri- 
cas inust be somewhere else. 

It was a hopeless puzzle that could not be 
solved with accuracy because almost nobody 

t 

Members of expedition with chartered DC -3 on 
grass landing strip at Swan (left to right): EI editor 
Bob Beason, pilot Francisco Hernandez, copilot 
Ricardo Madrigal, author Tom Kneitel. Pilot made 
good landing despite primitive strip and crosswind. 

Radio Americas broadcast -band antennas radiate a 
signal on 1157 kc. Tuning shack is at base of the 
left (eastern) tower, which gets more power than the 
other one, producing a directional signal pattern. 
This cleared area is carpeted with rich grass. Nor 
mal scrub jungle vegetation is seen in background. 

seemed ever to have been to Swan, except for 
those few people who belonged there. Rumor 
had it that the island was off limits to any- 
body not actually working for or authorized 
by the government or one of its contractors. 
So far as anyone could determine, the only 
outsiders to see Swan in recent years were an 
elderly couple from New England who went 
there to count birds. 

In view of all this, EI's editors decided 
that a small DXpedition to Swan Island 
would be sportingly difficult to pull off but 
just the thing to solve the controversy. Those 
chosen to go were EI editor Bob Beason and 
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The author makes like an announcer in 
the 1 -desk, 2- position Radio Americas 
booth. News and some station IDs are 
done live but most programs are taped. 
RA's announcers weren't seen on visit. 

the writer of this article. 
Swan is a mile -and- three -quarter speck of 

coral overran with tropical vegetation, ex- 
cept for clearings, that is almost as remote 
as the Mountains of the Moon. Its ownership 
:tang has been disputed by the United States 
and Honduras, though for the last century 
the U.S. has counted it as a possession. The 
island once was the site of a thriving, though 
small, cocoanut and guano (bird droppings) 
exporting industry. In 1942 the United Fruit 
Co. established a powerful wireless relay sta- 
tion there, erecting four giant transmitting 
towers at the west end of the island. The sta- 
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Station manager Paul Collamore with the author 
at one end of quonset hut containing studio, news 
room, and receiving -taping facilities shown here. 
Some programs are picked up, taped, rebroadcast. 

Six -tube anal stage of RA broadcast transmitter 
(left) is of ancient design. A seventh tube is 
used as standby. Signal comes . hrough immense 
filter in foreground, exits via lines overhead. 

tion was abandoned 20 years later and in the 
late 1930s the U.S. Government sent Weather 
Bureau and Civil Aeronautics Administra- 
tion (now FAA) personnel to Swan to estab- 
lish a weather and aeronautical radio station. 
In 1955 Swan was levelled by a hurricane but 
was rebuilt and still is the site of Weather 
Bureau and FAA operations. 

Wildlife on Swan includes large numbers 
of iguanas (a fearsome looking but harmless 
lizard), booby birds and man-of -war (frig- 
ate) birds. Vegetation, though heavy and 
thick, is commonplace with the exception of 
some manchineel trees, which can give the 
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unwary a nasty sting. Waters surrounding 
Swan abound with fish, including amberjack, 
barracuda, snappers and queenfish ( queen- 
fish look like large barracudas and are known 
to local sportsmen as wahoos). Curiously 
enough, there are no swans on Swan. The 
name is taken from its discoverer, a Captain 
Swann, master of the vessel Cygnet, which 
landed there in 1680. 

At present the island is home to about 40 
souls, Americans, Cayman Islanders and 
Hondurans. The leading question for us was 
how many of these souls (if any) labored on 
behalf of Radio Americas? There was always 
the possibility that the station really wasn't 
there. Maybe it was floating or flying around, 
or possibly it was in South America. The 
station's shortwave transmitter ( which was 
off the air for a year) had recently reappeared 
on 6 me and started giving a Venezuelan 
mailing address. (The broadcast station, 
which lists itself as being on 1160 kc but ac- 
tually is centered on 1157 kc, continued to 
use a Miami address.) 

The EI DXpedition then hinged on our 
figuring out a way to get to Swan to peer 
through the palms for a first -person survey of 
the situation. EI had written so much about 
the station that the publication undoubtedly 
had become a headache to the staff. Never- 
theless, we set out to hook ourselves an in- 
vitation to the exclusive island. 

Figuring that the most obvious start would 
be to come right out and ask the RA office 
in Miami whether we could visit Swan, we 
fired off a letter. To our amazement, RA di- 
rector Bob Wilkinson came back with the 
answer that we would be welcome on Swan 
so long as we had permission from the FAA 
(which, he said, controls the island) . In addi- 
tion, we would have to provide our own trans- 
portation since no regularly scheduled planes 
or ships have Swan on their itinerary. We 
envisioned miles of red tape to get FAA 
approval. 

As things turned out, the FAA was the 
least of our problems. Gus Atkins, chief of 
the FAA's Airways Facilities Branch in the 
Miami region, gave us his approval and his 
position with the FAA makes him, in effect, 
manager of Swan, the whole of which is 
federally owned. He had been one of the 
government employees on Swan 25 years ago. 

r 

..,... 

KEY -4 
WEST 

HAVANA ( CUBA 

BRITISH 11GRAND 
HONDURAS CAYMAN 

IMAM ISLAND 
/GUATEMALA 
/y-. 

'/ r 
HONDURAS 

JAMAICA o, 
KINGSTON 

The route taken by EI's adventurers from New 
York. Commercial airlines run to Cayman; loca, 
airline chartered DXpedition DC -3 to Swan Island. 

He even asked us to stop by his office on our 
way through Miami, which we did. 

I wanted to get a ham license for Swan 
and so I applied for a 60-day authorization 
from the FCC. I waited and waited and noth- 
ing happened so I called a friend who works 
in the license- issuing end. He checked up and 
found that Swan licenses were issued so 
rarely that the computer was not pro- 
grammed for KS4. calls and evidently lost its 
breakfast or something when given the re- 
quest. Eventually the license (KS4CH) was 
issued by hand but for four years rather than 
60 days. (I didn't bother asking the FCC 
why.) 

The biggest problem was arranging for 
transportation. To fly by private plane from 
Miami or Key West was impractical since 
we would have to skirt around the west end 
of Cuba, stop for refueling at Mexico's 
Cozumel Island, then continue to Swan. This 
was long, complicated and tedious. Going by 
ship also was a major undertaking since it 
meant searching out a barnacle- covered 
island hopper and somehow getting the cap- 
tain to wait for us while we poked around 
the island. 

Eventually we decided to charter a DC -3 
airliner from Cayman Brac Airlines. This is 
a Costa Rican outfit which runs an air service 
in the British colony of the Cayman Islands, 
just south of Cuba. The line had no flights 
on Wednesday and the DC -3 would be availa- 
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Transmitter building (left) is made up of trucks Blue pennant sometimes sett by R. Americas with 
under roof. Power station is in the background. QSL cards. Broadcast frequency actually is 1157. 

ble. The way it worked out, we had to be at 
Owen Roberts Field on Grand Cayman at 
7 o'clock on Wednesday morning for our 
charter flight to Swan. In order to get to 
Grand Cayman on time we left New York 
on Monday morning to fly to Miami. Mon- 
day afternoon was spent with Gus Atkins, 
who briefed us on some of the colorful 
history of Swan Island. Monday evening we 
met with some ex -Radio Americas employees 
who wanted to bet ( with two -to -one odds) 
that a big, clumsy DC -3 would never be able 
to land on the short and rocky Swan strip, 
which was designed for nothing larger than 
a twin Beech. That was not exactly encourag- 
ing news. 

On Tuesday morning we departed from 
Miami on a British West Indian Airways jet 
for the 55- minute hop over Cuba to Grand 
Cayman. Grand Cayman is a picturesque 
tropical paradise, quite colonial, quite 
British and as yet almost undiscovered by 
American tourists. It's what Nassau and Ber- 
muda were like years ago before being over- 
run by bands of visitors. Its coastline is dotted 
with ancient forts, castles, shipwrecks, se- 
cluded beaches and fishing shacks. Several 
luxury hotels are now being opened in ex- 
pectation of future tourist trade from the 
States and Canada. So its days as a secluded 
paradise are numbered. 

One thing that impressed us during our day 
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and night on Cayman was the effect that the 
words Swan Island had on local Caymanians 
(pronounced ka- MON -ians) . A few of these 
people have done work hitches on Swan but 
most of them have never been to the island 
and know little about it, except for the 
rumors all of them have heard. Almost every 
time we mentioned our destination we were 
given a look of disbelieving shock and awe. 

[Continued overleaf] 

Swan version of Playboy Club is in federal section. 
It might have live iguanas but only paper bunnies. 
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One taxi driver simply whistled. Two people 
asked us point -blank whether we worked for 
the CIA. Our reply, in the best CIA tradition, 
was to say no. ( Actually, we thought later, we 
should have said, "The CIA -what's that ?" 
but we were new at the 007 game.) 

This general air of suspicion and seeming 
fear gave us the creeps in short order, though 
at the same time it was on the funny side 
and reminded us of one of those ancient 
horror movies where people in rented peasant 
suits listen intently while the landlord urges 
the clipped- mustache English traveler not to 
continue his journey after sundown. 

"I beg of you," says the baron of the joint, 
"for your own safety, go back!" 

"But I must get to Count Dracula's Castle," 
says the mustache, not getting the idea. 

All the peasants pop their eyes wide and 
cross themselves like mad while the land- 
lord yells, "Zvot nanhj haryostvl, sztjarch- 
vuhlj!" What he's saying, of course, in Lower 
Transsylvanian is, "Man, you outta you 
cotton -pickin' mind ?" 

Tuesday night on Grand Cayman we took 
bearings on RA's short-wave and broadcast 
signals with a receiver loaned to the expedi- 
tion by Lafayette Radio. Both signals ap- 
peared to be coming from the direction of 
Swan. 

Wednesday morning when we got to the 
field we were met by Frank Roulstone, Jr., 
a lanky American originally from Tampa 
who runs the U.S. Weather Bureau station 
on Grand Cayman. Frank had heard of our 
trip (by that time, it seemed, everybody on 
the island knew about it) and wanted to go 
with us to visit his Weather Bureau buddies 
on Swan. In Frank's 13 years on Cayman 
he never had been to the island. Inasmuch as 
our DC -3 had room for 32 passengers we 
bundled him aboard with us and took off to 
the southwest toward Swan. 

The flight over shark -infested Caribbean 
waters in our 1938ish twin -engine airliner 
was uneventful but somewhat longer than 
any of us would have preferred. The FAA 
facility on Swan includes a non -directional, 
low- frequency (407 kc) homing radio beacon 
with so much moxie it can be picked up all 
over the Caribbean. Our Puerto Rican crew, 
made up of pilot Francisco Hernandez and 
copilot Ricardo Madrigal, homed in on the 
beacon but we flew through a cold front and 
the clouds first were thick and then broken 
and it impressed the heck out of us when 
suddenly this dot of an island appeared ex- 

actly in front of our nose, then was lost again 
to sight through the clouds. 

When we emerged at a much lower altitude 
Swan looked larger than we had thought it 
was going to be. Our pilot made two recon 
runs around Swan and Little Swan, a foot- 
ball- field -size, uninhabited islet lying at the 
eastern tip of the main island. The striking 
thing about the main blob of land was its 
antenna farm. Tall radio towers sprouted all 
over the place. Here and there were clusters 
of quonset huts, concrete buildings, some 
wooden houses and a few white coral roads. 

We also were impressed with the shortness 
of the landing strip and the fact it was neither 
concrete nor asphalt -just plain grass. The 
DC -3 swung in low from the west on final 
approach with a stiff crosswind blowing from 
the left. We crossed our fingers and gulped. 
What happened next was one of the all -time 
great landings any of us had seen. Francisco 
crabbed the plane sharply left, then straight- 
ened out at the last instant and touched down 
so softly on the grass that we couldn't feel 
the bump. Even our welcoming committee 
was impressed. 

We taxied around and ended up back at 
the western end of the strip beside the build- 
ings making up the Radio Americas com- 
pound. A light twin plane flies to Swan twice 
a week from Miami, bringing in supplies for 
the RA operation, but the sight of an airliner 
landing was so unusual that virtually the 
entire island population of 40 turned out to 
greet us, making us feel for the moment like 
celebrities. 

We were welcomed to Swan by a smiling 
and shirtless group of Weather Bureau and 
FAA people and by RA's station manager, 
Paul Collamore. It quickly became apparent 
that if Radio Americas wasn't on Swan Island 
Collamore certainly had sold his Miami 
office a nifty bill of goods. 

Radio Americas was there, all right, big 
and brassy and making no attempt to conceal 
itself. The transmitting site was at the south- 
eastern end of the island and the living /rec- 
reation compound was at the southwestern 
side of the island and consisted of a cluster 
of quonset huts. 

First stop on our inspection tour was the 
RA receiving shack and studio. The place 
was clattering away with radioteletype ma- 
chines printing out Spanish language news 
from the wire services. Banks of communica- 
tions receivers lined one wall, maps of Cuba 
and the Caribbean covered other walls. 
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Since most of the programs are sent from 
Miami on tape there is no need for an elabo- 
rate studio. As a result, the studio consists 
of a tiny room with one desk and a micro- 
phone. Live announcing is done by a two- 
man staff. For some reason unknown to us 
the announcers were about the only RA staff 
members we didn't meet or even see wander- 
ing around. Their dormitory was the only 
building not included in our otherwise com- 
prehensive tour of the station. The an- 
nouncers undoubtedly are Cubans and the 
long -range goal of the station assuredly is to 
work against Fidel Castro. However, RA 
always has maintained a facade as a com- 
mercial station selling products in the Carib- 
bean. It could be that the sight of Cuban an- 
nouncers might seem to conflict with this 
image-or maybe the men just slept all day. 

Leaving the receiving shack, we drove to 
the eastern side of the island toward the 
transmitter site. Our vehicle was an Inter- 
national Harvester Scout which, despite the 
fact that its odometer read only 6,000 mi., 
was well beat from too many trips on the 
rocky Swan Island roads and too many 
gallops through the Swan jungle. It was a 
four -wheel -drive job and had to nudge Swan's 
cow population out of the center of the road. 

Since the station isn't on the air during 
the day, we arrived at the transmitter while 
maintenance work was being performed by 
one of the transmitter operators. 

The transmitter site is dominated by two 
243 -ft. towers which are used for the broad- 
cast band. The eastern tower is favored, 
power -wide, by a ratio of better than two 
to one, producing a null in the signal pattern 
to the west and northwest and preventing 
interference with WJJD of Chicago and KSL 
of Salt Lake City, both 50,000 -watters op- 
erating on 1160 kc. 

A few hundred yards to the west of the 
broadcast towers are a series of smaller 
towers and reflectors used for the Radio 
Americas short -wave signal. 

The transmitters themselves are housed in 
large trailer vans from which the wheels have 
been removed. The vans are close to each 
other, share a common roof and are joined 
by wooden walkways. The transmitting gear 
consists of a vintage 50,000 -watt broadcast 
rig and a 5,000 -watt short-wave unit which 
also has seen better days. Both transmitters 
were on standby with filaments lit. 

Adjacent to the transmitter vans is a new- 
looking building housing two huge diesel 
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generators which supply all of the power for 
RA. Two diesel engineers are in attendance 
to keep these babies going (they also main- 
tain the vehicles). 

In all, there are six radio operators and 
engineers working there for RA, plus the 
two diesel men. The station also employs a 
crew of 10 Honduran and Caymanian work- 
ers to do heavy labor and the two announcers. 
Two of the laborers have wives and chil- 
dren living with them on the island. 

The laborers live in a little community of 
wooden buildings called Gliddentown. It 
looks not unlike the small communities we 
found on Grand Cayman and even has its 
own church. 

Paul Collamore told us that he and the 
other Americans working fc.,. RA actually 
were employed by Philco's Tech Rep Di- 
vision, an organization which rents or leases 
engineers to private industry. As Philco em- 
ployees, _they did not have access to some of 
the information we sought on station policy 
and practices. 

For instance, I wanted to know why the 
short-wave transmitter announces the Cara- 
cas address while the broadcast station re- 
quests that mail be sent to Miami. I was told 
that I would have to ask the Miami office. I 
had the same results with a question on why 
there was a need for short-wave transmissions 
when the station ostensibly was trying to 
cover only the Caribbean area and was do- 
ing a whiz -bang job with its 50- gallon broad- 
cast -band rig. 

(Miami eventually told me the Caracas 
address was announced so they could sepa- 
rate broadcast reception reports from those 
coming in from short-wave coverage. The 
short-wave transmitter was used, they said, 
to reach Central American and South Ameri- 
can areas, where more people have SW re- 
ceivers than broadcast sets, according to their 
figures.) 

Of the Radio Americas men on Swan and 
whether they are employees of Philco, I 
would say I have no doubt that they are, and 
also no desire to challenge anybody on the 
subject. As a matter of fact, if one found 
some government agency -the CIA as a for - 
instance-that wanted to propagandize on 
the air, it would make a lot of sense to con- 
tract the project out to a commercial com- 
pany. It also is normal procedure for govern- 
ment agencies. 

[Continued on page 1111 
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Without cost or obligation, DeVry Tech will give you an opin- 
ion as to whether or not you can succeed in Electronics. If 

you are already in the field, you will learn how DeVry's educa- 
tional program can help you earn promotions. 

Under the complete 5 -POINT PLAN, you may prepare at home, 

in spare time, or in one of the three modern, well- equipped 
DeVry resident schools. 

If you attend day or evening classes at one of these resident 
schools, DeVry Tech's part -time job service is a big help to- 

ward defraying your expenses. 

When you complete either your Home Study or Resident pro- 
gram, DeVry's Placement Staff, without cost, will help you get 
a job that pays real money in Electronics. 

In addition, DeVry Tech gives you a career -long Placement 
Service at no extra cost, should you wish it at any time. 
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PLA N 

U. S. VETERANS 
Write for details on the DeVry 
programs approved under the 
G.I. Bill. 

for success! 
See How to Join the Many DeVry Men Now 

Earning GOOD MONEY in Electronics 
Success is largely a matter of making up your mind to get somewhere and be some- 
body. In the past, many DeVry men with the same education, the same problems that 
you now face decided to strike out for a better way of life, a profitable career. They 
started as we suggest you do . . . by filling out a postage paid card to get free details. 
See how simple it is to join other DeVry men who made up their minds that Electronics 
could give them and their families many of the better things in life. 

MEN 17-45.. . AGE NO BARRIER 
Whether you are 17 or 45, we urge you to send for facts on how to prepare for a good 
job and, through electronics, get the good things in life for yourself and your family. This 
formula worked for others . . . we see no reason why it should not work for you. Take 
the first step that helped change the lives of thousands of men and fill out the postage 
free card and mail it today. 

THERE MUST BE A REASON 
(a) Why 5,000 firms have employed DeVry Tech men. 
(b) Why DeVry Tech can offer graduates career-long Placement Service at no added cost. 
(c) Why DeVry Tech not only prepares so many men, but actually helps them get jobs in 

Electronics. 
The answer is: a DeVry Tech education is recognized where Electronics is used. 

ACCREDITED MEMBER OF THE NATIONAL HOME STUDY COUNCIL 

WELL - EQUIPPED 
10 RESIDENT SCHOOLS 

DeVry Tech is proud of its three mod- 
ern, well-equipped resident schools, 
located in Chicago, Illinois; Phoenix, 
Arizona and in Canada. 
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DEVRY IIISTITUTE Or TECHIIOLOGY 

4141 BELMONT AVENUE, CHICAGO, ILLINOIS 60641 

til BELLE HOWELL 
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A Handy Guide 
to Unmarked 
Transformers 

By LEN BUCKWALTER, K1ODH 

These servicing and identification shortcuts will clear up the puzzlers. 

NEED to replace a burnt -out transformer 
that has no identifiable type number? 

Or maybe you have a junk box full of goodies 
you figure are no good for the same reason. 
Well, here's how to find the facts. The job 
is done with color codes, an ohmmeter or 
with low -voltage AC to determine turns 
ratio. 

Color codes are the simplest method. 
Coding used by nearly all manufacturers for 
power transformers is shown in Fig. 1, for 
audio output transformers in Fig. 2. Only 
problem is that color usually fades from the 

PRI. SEC. 

RED 
HIGH VOLTAGE 

insulation (if it's cotton) after a few years. 
If there's no hue, don't cry. Try nicking the 
insulation with a razor blade. This should 
expose a bit of telltale color. 

If you're checking an IF transformer use 
the diagram in Fig. 3. Older IF types also 
have color -coded wires leads; newer ones 
have unmarked lugs, identified by their posi- 
tion with respect to a color dot. 

Check Combinations. When an aging 
transformer can't be identified, tackle the 
problem by first finding continuity between 
as many lead combinations as possible. (Use 
the ohmmeter's R x 100 scale.) Wherever 
two or more leads show continuity, twist 
them together (but don't let bare ends 
touch) 

BLK 

RED -YEL 
C.T. 

. 

If you measure a power 
the one in Fig. 1, you'll 
fall into three groups: 

PRI. 

BLU 

transformer, like 
find that windings 

low resistance for fila- 

SEC. 

RED 
HIGH VOLTAGE 

GN * 
TO SPKR BLK 

YEL 
RECTIFIER FILAMENT 

PLATE 

RED 
8+ 

BLU OR BRN 

0o YEL -BLU 

BLK * 

v- O C.T. 
0 
o YEL 

FILAMENT O RECTIFIER 

GN 
TUBE FILAMENT 

TO SPKR 

* MAY BE ENAMEL 
WIRES (NO COLOR) 

ONLY IN PUSH -PULL XFRS) 

GN -YEL -O o 
o GN 

C.T. 

O TUBE FILAMENT 

PLATE 

(LOWER WINDINGS 

FIG.1 -POWER TRANSFORMER COLOR CODE FIG.2 -AUDIO TRANSFORMER CODE 
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Fig. 4-This test setup, described in the text. 
is used to test voltage and Impedance ratings. 

ments, mid -range for 117 -V primary, high 
resistance for high- voltage (B+) secondary. 

Here's an example of resistance values 
measured in a small power transformer rated 
at 125 -V high voltage and 6.3 -V filament: 
high voltage (red to red /yellow in Fig. 1) 
-260 ohms: 117 -V primary (black to 
black) -60 ohms; 6.3 -V filament (green to 
green) -0.2 ohm. In measuring a second 
transformer, about twice as large, the same 
resistance groupings were encountered. Only 
now the resistances were lower, suggesting 
heavier wire and a higher power rating. The 
ohmmeter readings: 230 -V high voltage - 
300 ohms; 117 -V primary -7 ohms; 6.3 -V 
filament -0.1 ohm. 

Some windings may contain a high -voltage 
center tap, needed for some full -wave power 
supplies. The meter finds it by showing equal 

PLATE 
(BLU LEAD) 

B+ 
(RED LEAD) 

PRI. SEC. 

GRID OR DIODE 
7 (GRN LEAD) 

GRN DOT 

GROUND OR AVC 

(BLK LEAD) 

BOTTOM VIEW (COLOR CODE 
APPLIES TO OLDER, WIRE -LEAD TYPES) 

FIG.3 -IF TRANSFORMERS 

SEC. PRI. 

(VOICE COIL) 

APPLY 
1 VAC 

RED 

315 
VAC 

BLU 

Fig. 5- Impedance ratio may be calculated as the 
square of the turns ratio (3.5:1 in test above). 

resistance between each red and red /yellow 
pair. Center taps for filament windings are 
also found this way. 

The same resistance checks can be per- 
formed on audio transformers. Now resist- 
ance of the primary winding generally will 
measure much higher than the secondary (or 
voice coil) side. For example, a common 
table -radio output transformer ( single -end 
tube circuit) measures about 200 ohms 
across the primary (red to blue) and 0.2 
ohm for the voice coil (enamel wires). You'll 
encounter lower resistances in tiny transistor 
output transformers. A typical push -pull 
model measures 6 ohms from each end of the 
primary to the center tap; voice coil re- 
sistance is 0.5 ohm. 

Voltage Checks. An experienced tech- 
nician might determine voltages of a power 
transformer by plugging the primary leads 
into 117 VAC and measuring AC across pairs 
that show continuity. If you elect to do this, 
be cautious. Keep clear of bare wires to avoid 
shock. With this method the voltages usually 
read somewhat higher than normal since the 
windings are unloaded. 

By using the setup shown in Fig. 4 you 
can apply safer voltages and also perform 
the impedance measurements described later. 
You'll need a 6.3 -V filament transformer 
with a 5,000 -ohm wirewound potentiometer 
wired in series with one 6.3 -V lead. This pot 
and the other 6.3 -V lead are connected to 
the power transformer primary (black to 

[Continued on page 117] 
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The Listener Korea Again 
By C. M. Stanbury II 

SINCE early this year Korea has been 
back in the headlines and Korean DX 

has taken on new meaning. Top interest, of 
course, is in English -language transmissions, 
with those from South Korea the easiest to 
receive. 

The Voice of Free Korea (Seoul) beams 
English to North America at 2200 -2230 EST 
on 15428 kc. The lower frequency in our 
guide is used for the general overseas service. 
VOFK is the international arm of the pro - 
western Korean Broadcasting System. Re- 
ception averages about fair, with listeners 
west of the Mississippi having a decided edge. 

R. Pyongyang has no English beamed our 
way but they do have such a transmission for 
Asia at 0300 -0350 EST (0000 -0050 PST) 
on 6540 kc. Pyongyang does beam trans- 
missions to the Western hemisphere in Span- 
ish and Korean at 1800 -2000 EST on 16040 
and 11763. We also have included in the 
guide several North Korean home -service 
frequencies that might prove interesting in 

the future. 

En Garde! ... In the fall of 1966, Radio 
RSA, the international section of the govern- 
ment- owned South African Broadcasting 
Corp., commenced transmissions beamed to 
North America. RSA's programs are soft sell 
with each minute of air time designed to re- 
cruit good will for the country and its policies. 

Also that fall, a bill was introduced into 
the South African parliament to counter the 
effect of stations broadcasting to South 

EI'S GUIDE TO KOREAN SHORT WAVE 

Frequency Station Time (EST) Language 
(kc) 

4770` R. Pyongyang 0300 & later Korean 
6250 R. Pyongyang 0300 & later Korean 
6285 R. Pyongyang 0300 -0400 Korean 
6540 R. Pyongyang 0300 -0350 English 
9640 V. Free Korea 0300 & 0545 English 

11763 R. Pyongyang 1800 -2000 Spanish & 
Korean 

15428 V. Free Korea 0930 -1030 & English 
2200 -2300 

16040' R. Pyongyang 1800 -2000 Spanish & 
Korean 

' These frequencies vary 

5l 

Africa "with the aim of endangering the 
country's peace, order and public safety," to 
quote. The law would make it illegal for 
South African listeners to quote from, pub- 
lish schedules of and (if the regime desires 
it in the future) send reception reports to 
any station on the government's prohibited 
list. The list, it appeared, could include any 
broadcaster the South African administra- 
tion dislikes. 

Soon afterward, I wrote an item critical 
of South Africa's way with the airwaves for 
an SWL club bulletin with a circulation of 
only about 200. I was surprised to receive a 

letter in response from J. A. Jooste, head of 
external broadcasting for South Africa. His 
letter said the new law was "exactly the same 
kind of legislation" as adopted by the Nordic 
countries in 1962, that similar legislation 
already had been proposed by the British 
government and that the South African legis- 
lation had been urged by the ITU and EBU. 

Neither the ITU nor the EBU had urged 
the South African legislation, so far as I've 
been able to find out. And the Scandinavian 
and British (Marine Offenses Act) bills to 
which Jooste referred are directed against 
unlicensed stations operating from interna- 
tional waters. 

If an objective of SWLing is to be (in the 
words of one club's motto) friendship 
through short wave, SWLs should not be ex- 
pected to view dispassionately the passage 
of a law that appears to impose arbitrary 
restraints on use of the short-wave bands. 
Nor can we overlook the broader meaning 
of those restraints. Remember 1938, when 
an SWL club happily announced that "some 
idea of the stability of short-wave broadcast- 
ing is given by the advances of the German 
activities... "? 

Song of the Lark... While most DXers 
don't know it, there is at least one satellite 
currently transmitting on frequencies below 
15 mc. This is the ionspheric top -side sounder 
aboard Alouette II, Canada's second entry 
in the space race. When turned on, the pulse - 
modulated sounder samples frequencies from 

[Continued on page 1071 
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The New 1968 Improved Model 257 A REVOLUTIONARY NEW 

TUBE TESTING OUTFIT 

COMPLETE WITH ALL 
ADAPTERS AND ACCESSORIES, 

NO 'EXTRAS" 

STANDARD TUBES: 

Tests the new Novars. Nuvistors, 10 Pins, Magnovals, 
Compactrons and Decals. 
More than 2,500 tube listings. 
Tests each section of multi- section tubes individually 
for shorts, leakage and Cathode emission. 
Ultra sensitive circuit will indicate leakage up to 5 
Megohms. 
Employs new improved 4W dual scale meter with a 
unique sealed damping chamber to assure accurate, 
vibration -less readings. 
Complete set of tube straighteners mounted on front 
panel. 

Tests all modern tubes including 

Novars, Nuvistors, Compactrons and Decals. 

All Picture Tubes, Black and White 

and Color 

ANNOUNCING... for the first time 
A complete TV Tube Testing Outfit designed specifi- 
cally to test all TV tubes, color as well as standard. 
Don't confuse the Model 257 picture tube accessory 
components with mass produced "picture tube adap- 
ters" designed to work in conjunction with all com- 
petitive tube testers. The basic Model 257 circuit was 
modified to work compatibly with our picture tube ac- 
cessories and those components are not sold by us to 
be used with other competitive tube testers or even 
tube testers previously produced by us. They were 
custom designed and produced to work specifically in 
conjunction with the Model 257. 

BLACK AND WHITE PICTURE TUBES: 

Single cable used for testing all Black and White Picture 
Tubes with deflection angles 50 to 114 degrees. 
The Model 257 tests all Black and White Picture Tubes 
for emission, inter-element shorts and leakage. 

COLOR PICTURE TUBES: 

The Red, Green and Blue Color guns are tested individ- 
ually for cathode emission quality, and each gun is 
tested separately for shorts or leakage between control 
grid, cathode and heater. Employment of a newly per- 
fected dual socket cable enables accomplishments of all 
tests in the shortest possible time. 

The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with all $47 S 0 adapters and accessories, ready to plug in and use. No "extras" to buy. Only 

NOTICE 
We have been producing radio, TV and electronic test equipment since 1935, which means we were making 
Tube Testers at a time when there were relatively few tubes on the market, 'way before the advent of TV. The 
model 257 employs every design improvement and every technique we have learned over an uninterrupted pro- 
duction period of 32 years. Accurate Instrument Co., Inc. 

SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 
Try it for 10 days before you buy. 
If completely satisfied then send 
$10.00 and pay the balance at the 
rate of $10.00 per month uintil the 
total price of $47.50 (plus P.P., 
handling and budget charge) is 
paid. If not completely satisfied, 
return to us, no explanation 
necessary. 

July, 1968 

ACCURATE INSTRUMENT CO., INC. 
DepL561 2435 White Plains Road, Brans, N. Y. 10467 

Please rush me one Model 257. If satisfactory I agree to pay $10.00 within 10 days 
and balance at rate of $10.00 per month until total price of $47.50 (plus P.P., handling 
and budget charge) is paid. If not satisfactory, I may return for cancellation of account. 
Name 

Address 

City lone State p Save Money! Check here and enclose 147.50 with this coupon and we will pay all shipping charges. You still retain the privilege of returning after 10 day trial for lull refund. 
L 
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Good Reading 
By Tim Cartwright 

THE GREAT INTERNATIONAL PA- 
PER AIRPLANE BOOK. By Jerry 

Mander, George Dippel and Howard Gos- 
sage. Simon & Schuster, New York. 127 
pages. $2.95 paper; $10 hardcover 

In comparison with most broad avenues 
of scientific research, the design of paper air- 
planes has been a twisting and narrow back 
alley of science -its shadowy dark darkness 
deepened still further by ignorance and 
prejudice. How many young spirits have been 
broken by a sharp crack across the knuckles 
from a backward school- teacher who simply 
coundn't understand the message of the 
creased piece of paper floating across the 
classroom? (A lot of them, that's how many.) 
While others, who simply choose to use 
metals instead of paper, have been rewarded 
with money, fame and girls. 

The book, which chronicles the First In- 
ternational Paper Airplane Competition 
(sponsored by Scientific American maga- 
zine) in the winter of 1966 -67, should bring 
paper airplane design once and for all into 
the bright sunlight of public understanding. 
It's full of nice, funny words. But its nicest 
feature is the set of tear -out pages with de- 
signs for entries (winners and otherwise) so 
you can fold them yourself. Some book! 

GUIDE TO MOBILE RADIO. By Leo G. 
T Sands. Chilton Books, Philadelphia, Pa. 

210 pages. $4.50 
With mobile radio growing in importance 

and coverage and a new generation of solid - 
state circuitry appearing every few months 
(or so it seems) there's need for a roundup 
book of this kind periodically. It contains 
thorough coverage of every important mo- 
bile application and good, if brief, handling 
of hardware and primary requirements. 
There's not enough emphasis, for my money, 
on the changes in circuitry but it's basically 
a good introduction for anyone with a be- 
ginning interest. 

CONFIDENTIAL FREQUENCY LIST. 
By Tom Kneitel. Gilfer Associates, Park 

Ridge, N.J. 35 pages. $1.95 
Although the right of hams and SWLs to 

listen in is tacitly conceded by just about 
everybody using broadcast transmissions for 
non -public purposes, nothing much is done - 
understandably-to encourage them. And 
certainly neither a distant spy station nor a 
friendly local weather station ever is likely 
to oblige with a broadcast schedule. So Tom 
Kneitel has collected his own list of non- 
public stations, their activities, locations, fre- 
quencies and (when feasible) operating 
times. He covers everything from radio 
beacons to spy networks. 

ELECTRONIC MUSICAL INSTRU- 
MENTS. By Richard H. Dorf. Radiofile, 

New York. 393 pages. $10 
While junior is electrifying his guitar, bass 

and saxophone dad is preoccupied with the 
electronic organ. Maybe there's a communi- 
cations gap between father and son but both 
of their hobbies are decidely Big Business. 
This book is on the solider (we won't say 
squarer) of the two, the electronic organ, 
which continues to attract a phenomenal fol- 

[Continued on page 1071 
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One of the most intrigu- 
ing in appearance of 
the designs illustrated 
in The Great Interna- 
tional Paper Airplane 
Book is this by Yvon 
Belisle of Montreal, who 
won no prize. Entrants 
in the competition on 
which the book is 
based included every- 
one from grade- school- 
ers to real engineers. 
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Now There Are 3 Heathkit' Color TV's 
The NEW Deluxe 

Heathkit "227" Color TV 
Exclusive Heathkit Self -Servicing Features. Like the famous Heathkit 
"295" and "I80" color TV's, the new Heathkit "227" features a built -in 
dot generator plus full color photos and simple instructions so you can 
set -up, converge and maintain the best color pictures at all times. Add 
to this the detailed trouble- shooting charts in the manual, and you put 
an end to costly TV service calls for periodic picture convergence and 
minor repairs. No other brand of color TV has this money -saving 
self- servicing feature. 

Advanced Features. Top quality American brand color tube ... 227 sq. in. 
rectangular viewing area ... 24,000 v. regulated picture power ... im- 
proved phosphors for brilliant, livelier colors ... new improved low 
voltage power supply with boosted B+ for best operation ... automatic 
degaussing ... exclusive Heath Magna -Shield to protect against stray 
magnetic fields and maintain color purity ... ACC and AGC to reduce 
color fade and insure steady, flutter -free pictures under all conditions 

preassembled & aligned IF with 3 stages instead of the usual 2 .. . 

preassembled & aligned 2 -speed transistor UHF tuner ... deluxe VHF 
turret tuner with "memory" fine tuning ... 300 & 75 ohm VHF antenna 
inputs ... two hi -fi sound outputs ... 4" x 6" 8 ohm speaker ... choice 
of installation - wall, custom or optional Heath factory assembled 
cabinets. Build in 25 hours. 

Kit GR -227, (everything except cabinet) 
...$42 dn., as low as $25 mo $419.95 
GRA - 227 -1, Walnut cabinet... no money dn., $6 mo $59.95 
GRA -227 -2, Mediterranean Oak cabinet (shown-above), 
... no money dn., $10 mo. $94.50 

Kit GR -295 

'47995 
(less cabinet) 

542 mo. 

Deluxe Heathkit "295" Color TV 
Has same high performance features and built -in servicing facilities 
as new GR -227, except for 295 sq. in. viewing area (industry's 
largest picture) ... 24,000 volt picture power ... universal main con- 
trol panel for versatile in -wall installation ... and 6" x 9" speaker. 
Kit GR -295, (everything except cabinet), 131 lbs.... 
548 dn., $42 mo. $479.95 
GRA -295 -4, Mediterranean cabinet (shown above). 90 lbs.... 
no money dn., $11 mo $112.50 
Other cabinets from $62.95. 

Deluxe 12" Transistor Portable B&W 

Unusually sensitive performance. Plays any- 
where ... runs on household 117 v. AC, any 
12 v. battery. or optional rechargeable battery 
pack ($39.95); receives all channels; new inte- 
grated sound circuit replaces 39 components; 
preassembled, prealigned tuners; high gain IF 
strip; Gated AGC for steady, jitter-free pic- 
tures; front -panel mounted speaker; assembles 
in only IO hours. Rugged high impact plastic 
cabinet measures a compact 11 x 153/4" W 
x 9%" D. 27 lbs. 

Kit GR -227 

$41995 
(less cabinet) 

$25 mo. 

Kit GRA -2' 

$1995 
New Remote Control 
For Heathkit Color TV 
Now change channels and turn your Heathkit color l opt 
and on from the comfort of your armchair with this new remote 
control kit. Use with Heathkit GR -227, GR -295 and GR -I80 
color TV's. Includes 20' cable. 

Kit GR -180 

$34995 
(less cabinet 

& cart) 
$30 mo. 

Deluxe Heathkit "180" Color TV 
Saute high performance features and exclusive self -servicing facil- 
ities as new GR -227 (above) except for 180 sq. in. viewing area. 
Kit GR -180, (everything except cabinet), 102 lbs.... 
535 tin., $30 mo. $349,95 
GRA -180 -5, table model cabinet & mobile cart 
(shown above), 57 lbs.... no money dn_ $5 mo $39.95 
Other cabinets from $24.95 

TV - First Kit With Integrated Circuit 

Kit GR -104 

$11995 
s11 mo. 

Kit GR -104, 27 lbs.... no money dn.. 
$11 mo $119.95 

No Money Down On $25 to $300 Orders - Write For Credit Form 
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11 New Kits From Heath .. . 
New! Heathkit Wireless Home Protection 

System for Your Family's Safety 

G D -97 
Utility Transmitter 

for Universal Protection 

GD -77 Wireless Receiver: Alarm 
fail -sate, always alert 

GO-87 
Wireless Smoke Heat 
Detector -Transmitter 

Applications Unlimited ... Customize Your Own System. Here's re. 
liable, low cost, 24 -hour protection for your family and property. Sys- 
tem warns of smoke, fire, intruders, freezing, thawing, cooling, rising 
or receding water, pressures ... any change you want to be warned 
about. Uses unique new signaling method developed by Berkeley 
Scientific Labs.; exclusively licensed to Heath. Your house is already 
wired for this system, just plug the units into any AC outlet. "Load 
transmission" design (not a carrier type as in wireless intercoms) 
generates unusual signal that is practically unduplicahle in other devices 
or random noise sources. Solid -state circuitry has built -in fail -safe 
capability to sound alarm if power fails, if power supply components 
in any unit fail, or if 50,000 hour bulb in smoke detector fails. Receiver/ 
Alarm has 2800 Hz transistor alarm and receptacle for extra 117 VAC 
bell or buzzer to extend range, plus rechargeable battery (always kept 
charged) to sound alarm if power fails. Smoke -Heat Detector- Trans- 
mitter capability may be extended to other areas by adding extra heat 
sensors to its built -in sensor. Utility Transmitter accepts any type of 
switch or sensor for any purpose; examples: magnetic reed switches 
for doors and windows to warn of entry; step -on switches for door or 
driveway; micro switches with trip wire around yard; heat sensors; 
water pressure switches warn of pump failure; thermal switches warn 
of freezing in gardens, or thawing in freezers; two wires act as switch 
to warn of changing water levels in sump -pump wells, pools, etc. Units 
arc small and unobtrusive in beige and brown non -reflecting velvet' 
finish. Any number of units may be used in the system. All units feature 
circuit board construction; each unit takes only 3 hours to build. 
Operating cost similar to electric clocks. Invest in safety for your 
family now with this unique Heath system. 

Kit GD -77, receiver /alarm, 4lbs. S39.95 
Kit G D-87, smoke /heat det.- trans., 5 lbs $49.95 
Kit G D -97, Utility trans., 4 lbs $34.95 

(numerous accessory switches available from Heath) 

New! Heathkit /Kraft 5- Channel Digital 
Proportional System with1j Variable 
Capacitor Servos 

--x-- 

System Kit GD -47 

$219.95 
$21 mo. 

This Heathkit version of the internationally famous Kraft system saves 
you over $200. The system includes solid -state transmitter with built -in 
charger and rechargeable battery, solid -state receiver, receiver recharge- 
able battery, four variable capacitor servos, and all cables. Servos 
feature sealed variable capacitor feedback to eliminate' failure due to 
dirty contacts, vibration, etc.; three outputs: two linear shafts travel 
`x" in simultaneous opposite directions plus rotary wheel. Specify 
freq.: 26.995, 27.045, 27.145, 27.195 MHz. 

System Kit GD -47, all of above, 5 lbs. $219.95 
Kit GDA -47 -1, transmitter, battery, cable, albs $56.50 
Kit GDA -47 -2, receiver, 3lbs. $49.95 
GDA -47 -3, receiver rechargeable battery, 1 lb $9.95 
Kit G DA -47 -4, one servo only, 1 lb $21.50 

CIRCLE NUMBER 

,I2 

New! Heathkit 2- Channel, 200 Watt SSB 
Transceivers for CAP, MARS &160 Meters 

Assembled 
HWW -18 -1 

CAP model 
with crystals 

$179.95 

Kit HW -18 -1 

CAP model 
with crystals 

$119.95 

Kit HW -18 -2 
MARS model 
less crystals 

$108.95 

Kit HW -18 -3 
160 Meter model 

less crystals 

$109.95 
Good News For CAP, MARS And 160 Meter Ops. This unique series 
of Heathkit SSB Transceivers was designed with your needs in mind. 
No more adaptations, no more conversions, no more make -shift rigs. 
These new transceivers are tailored for your needs with the sensitivity, 
selectivity, power output and operating convenience that make for 
effective communications at a fraction of previous costs. 

Compare. 200 watts PEP SSB input. 25 watts input with carrier for 
compatibility with AM stations. Crystal filter sideband generation. 
2 channels, switch -selected, crystal controlled. Fixed tuned for easy 
PTT operation. Transmit and receive fregs. locked together for true 
transceive operation. Clarifier control adjusts transceiver frequency 
± 250 Hz. Relayless transmit-receive switching. Local- Distance switch 
prevents receiver overload from strong local stations. Built -in speaker. 
PTT mie. & mobilemount included. Carrier & sideband suppression 
45 dB. Sensitivity 1 uV. Selectivity 2.7 kHz. 50 ohm coax output. Ac- 
cessory power supplies (Kit HP -13, mobile, 564.95; Kit HP -23, fixed 
station, $49.95). 

New! Solid -State Portable 
So Handy, So Low Cost we call 
it "every man's" meter. Just 
right for homeowners, hobby- 
ists, boatowners, CBer's, hams 
.. it's even sophisticated enough 

for radio & TV servicing! Fea- 
tures 12 ranges ... 4 AC & 4 DC 
volt ranges, 4 ohm ranges; 11 

megohm input on DC, 1 meg- 
ohm input on AC: 41/2' 200 uA 
meter; battery power; rugged 
polypropylene case and more. 
Easy 3 or 4 hour kit assembly. 
4 lbs. 

Volt- Ohm -Meter 

Kit IM -17 

$19.95 

New! Heathkit Solid -State Utility 
Monophonic Amplifier 

Kit 
AA 18 

$19.95 

This amazing little amplifier accepts ceramic phono cartridges. AM 
tuners, FM tuners, tape recorders, etc., and delivers a solid 4 watts of 
music power from 20 Hz to over 100 kHz at a low I.5 °á THD. Drives 
high efficiency speakers of 4 to 16 ohms. Ideal for small music system 
or testing amp. for service shops. Circuit board construction is easiest; 
just 5 short hookup wires and 6" cable. Single knob tone control. Head- 
phone jack. Pilot lamp. Transformer operated, 120/240 VAC, 50-60 Hz. 
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See 300 More in FREE Catalog 
What would you expect to pay 

for a Vox "Jaguar" Combo organ 
with a 180 -watt 3- channel amp? 

*1000? *1250? *1500? More? 

You can get both for only *598 
during this Special Heathkit Offer! 

Now you can get this famous professional combo organ with a versatile 
high -power piggy -back amp. and matching speaker system for just a 
little more than you'd expect to pay for the "Jaguar" alone! The Heath- 
kit/ Vox "Jaguar" is solid- state; two outputs for mixed or separated 
bass and treble; reversible bass keys for full 49 key range or separate 
bass notes; bass volume control; vibrato tab; bass chord tab; four voice 
tabs (flute, bright, brass, mellow); keyboard range C2 to C6 in four 
octaves; factory assembled keyboard, organ case with cover, and stand 
with case. Also available separately; you'll still save SI50 (order Kit 
TO-68, S349.95). 

The Heathkit TA -17 Deluxe Super -Power Amplifier & Speaker has ISO 
watts peak power into one speaker (240 watts peak into a pair); 3-chan- 

nels with 2 inputs each; "fuzz", brightness switch; bass boost; tremolo, 
reverb; complete controls for each channel. foot switch; 2 heavy duty 
12' speakers plus horn driver. Also available separately kit or factory 
assembled (Kit Amplifier TA -17, $175; Assembled $275; Kit Speaker 
TA -17.1 $120; Assembled $ISO; Kit TAS -Ii -2, amp. & two speakers 
$395; Assembled TAW -17 -2, amp. & two speakers S545). 

Kit TOS -1 

Organ, Amplifier 
& Spaaher Kits (240 lbs.) 

Kit TOS -2 
Organ Kit. Assembled 

Amplifier & Speaker (240 lbs.) 

$598.00 8698.00 

New! Heathkit Solid -State 
"Fuzz Booster" For 
Guitar Amplifiers 

Kit TA -2e 

$17.95 

"Fuzz" is what it's called, harmonic distortion is what it is, and you 
can add it to your guitar amp with this kit. Transistor circuit is con- 
tained in die cast footswitch housing and powered by internal batters 
(not supplied). Two controls adjust tone and intensity of "fuzz". 
Build it in one evening. 4 Ihs. Kit TA -59, 2 lbs. 89.96 

New! Heathkit 
Guitar Headphone 
Amplifier 

Kit TA -58 

$9.95 
Now you can play and practice your electronic guitar in private! Just 
plug this miniature amplifier into the jack or your guitar and use a pair 
of headphones. Solid -state circuit has tailored response; automatic 
off-on switching; self-contained battery (not supplied); and capability 
of operating one or two pairs of mono or stereo headphones of 4 to 2 
meghohms. Ideal for practice or instruction. Easy to build. 

HlATHKIT te68 NEW 
FREE 1968 
CATALOG! 

Now with mee hits, more color. 
folly Maetkp this. alms with 
ovar 700 kits for Maee/ix -li. 
valor TV, dieresis arpes, slse- 
Inc gaiter & sembrar. apeen 
tads., mielssek,, educatlsspita. 

sCB,, 
mi 
Mae 

Noack CawpMw,sSaules 
Halm, Web.' NOV. 

HEATH COMPANY, Dept. 39.1 
Benton Harbor, Michigan 49022 
In Canada, Daystrom Ltd. 

Enclosed is S 

Please send model s 

Please send FREE Heathkit Catalog 
Please send Credit Application 

Name 

Address 

including shipping. 

City Slate Zip 
Prices & specifications saboet to change without ncticr c1-315 
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CB Band Scanner 

By HARRY KOLBE 

IT's a quiet evening around the shack. You try one or two CB 
channels but there's only noise. Tuning from one end of the dial 

to the other still doesn't raise any excitement. 
After about a half an hour of this back- and -forth dial twisting your 

wrist begins to get a little numb. In disgust you turn the rig off 
and go watch TV. But the boob tube doesn't have much to offer, 
either, so it's back to CB. 

Now if you had El's Band Scanner it would be possible to monitor 
the entire band repeatedly every minute without turning a knob. 
Here's what the setup is like. 

You connect the Scanner to a Lafayette HE -210A walkie- talkie, 
turn both on and start the sweep. In a period of 1 minute you listen 
to each channel. If one sounds interesting you stop the sweep and 
listen. If you need a little more pulling power you can tune in the 
channel (indicated by an illuminated number on the Scanner's face) 
on your 5 -watt rig. To start the sweep again you flip a switch. 

Simple? You bet. Because practically every CB 
rig on the market has a different front -end we 
decided it would be more practical to design 
the Scanner for one specific rig rather than every 
transceiver -which would he virtually impossible. 

II 
Hence, the reason for our using the HE -210A. 

Construction. The Scanner may be built in a 
larger cabinet than the one shown here. Except 
for the plug -in RF sweep module, parts place- 
ment and wiring are not critical. 

Start by making the two front -panel readout 
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Fig. 1 -Parts are mounted in U- section of Minibox whose front panel is not shown. Front deck of S3 has 
resistors. If you don't want to use specified lamps. use No. 57 pilot lamps and conventional sockets. 
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CB Band Scanner 
displays. (Follow this procedure only if you 
wish to duplicate our model by using the 
miniature lamps specified in the Parts List. 
A simpler and cheaper display can be made 
with ordinary 12 -V pilot lamps and sockets.) 
Cut two of each of the following strips out 
of plexiglass: 61/2 x 3/4 x 1/a in. thick, 61/2 x 
3/4 x 1/4 in. thick. Cut a 61/2 x 3/4 x 1/16-in. 
thick piece of frosted acetate. Lightly scribe 
a center line lengthwise on the two 61/2 x 
3/a x 1/4 -in. strips. Measure in 1/4 in. from 
each end of the 1 /4 -in. thick strips and scribe 
lines across the strips. (These are the strips 
inside the cabinet in which the lamps are 
mounted.) In between these two lines on 
which indicate the positions of the mounting 
holes, scribe lines every 1/2 in. Dimple all 
line crossings with a sharp awl then drill out 
the mounting holes. 

Attach the two 1/4-in. thick strips to the 
rear of the front panel. Using a 1/16 in. 
dia. bit, drill 22 holes in each of strips 
through both the plexiglass and the front 
panel (on the U- section of the Minibox). 
Work up in three or four steps with progres- 
sively larger drills until the dia. of each hole 
is 1/4 in. 

Remove the two plastic strips from the 
front panel. Carefully enlarge the holes in 
the strips until the indicator lamps fit snugly 
in the holes. Install the lamps in the strips 
so the front of the lamp is flush with the 
front surface of the strip. Apply a small dab 
of cement to the point where the lamps come 
out of the back of the strip. Set aside to dry 
overnight. 

Lay out the two 61/2 x 3/4 x 1/16-in. thick 
frosted -acetate strips exactly the same way 
the lamp strips were laid out, except make 
light pencil lines instead of scribe lines. These 
lines serve as guide lines for the numbers 
which may be put on with dry transfer de- 
cals or inked on. Drill the mounting holes 
in the acetate strips and the two 1/2-in. thick 
plexiglass strips. 

When the cement has dried on the lamps, 
solder a bus wire to one of the metal contact 
strips on the base of each. Watch the heat 
and make the connections toward the front 
of the metal strip -away from the base. To 
the remaining contact strip on each lamp sol- 
der flexible insulated wires. 

Enlarge the 22 in. holes to a dia. of 3/e in. 

PARTS LIST 

C1 -500 pf, 25 V electrolytic capacitor 
C2 -500 µf, 12 V electrolytic capacitor 
C3 -.002 µf, 75 V ceramic disc capacitor 
C4-6.8 µµf, temperature -compensating tubu- 

lar capacitor (Centralab Type TCZ, Lafayette 
33 H 2138 or equiv.) 

C5-22 µµf, 15 V or higher capacitor 
C6-68 µµf, 15 V or higher capacitor 
D1-8.2 V, 1 W zener diode (Motorola 1N4738 

or eauiv.) 
D2 -1N953 varactor diode (100 µµf, 25 V, 

46-240 pµf, Q= 7. Hughes, Newark Elec- 
tronics Corp., 500 N. Pulaski Rd., Chicago, 
III. 60624. $4.50 plus postage) 

J1,J2- Miniature phone jacks 
Ll -Coil: 11 turns No. 26 enameled wire 

wound on J. W. Miller 47A024 -4 form. (Form 
available for $2.25- postage included - 
from Tridac Electronics Corp., Box 313, 
Aldon, Manor Br., Elmont, N. Y. 11003) 

L2 -33 µh microminiature RF choke (J. W. 
Miller No. 9230.56, Allied 54 E 0337. $1.41 
plus postage, not listed in catalog. 

NL1 -NE -2 neon lamp and holder 
Pl through P22 -12 V pilot lamp (Sylvania 

12ESB or equiv.) 
MOTOR -1 r.p.m. clock motor (Olson MO -113 

or equiv.) 
PL1- Miniature phone plug 
Q1- 2N3054 transistor (RCA) 
R1,R27- 100,000 ohm, 1/2 watt, 10% resistor 
R2 -150 ohm, 2 watt, 10% resistor 
R3 -56 ohm, 1/2 watt, 10% resistor 
R4 -6,000 ohm miniature trimmer poten- 

tiometer (Mallory Type MTC -4, Allied 46 E 

3674 C; 29¢ plus postage. Specify resist- 
ance when ordering.) 

R5 through R25- 10,000 ohm, 1/2 watt, 10% 
resistor 

R26- 560,000 ohm, 1/2 watt, 10% resistor 
Sl,S2 -SPST toggle or slide switch 
S3-2 pole, 23 position, non -shorting rotary 

switch (Centralab PA -4003, Allied 56 E 6245. 
$3.18 plus postage, not listed in catalog.) 

SR1- SR4- Silicon rectifier; minimum ratings: 
500 ma, 100 PIV Tl- Filament transformer; secondary: 12.6 V 
@ 1.5 A (Triad F -25X or equiv.) 

Misc. -3 x 8 x 5 -in. cowl -type Minibox (Bud 
SC- 2132), plexiglass, perforated circuit 
board, Lafayette HE -210A walkie- talkie 
(Stock No. 99- 3127L) 

Fig. 2- Crystal connectors in HE -210A walkie- 
talkie. Arrows point to holders in which RF module 
pins are inserted. Right arrow points to C6 "s pin. 
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Fig. 3- Power -supply schematic. Motor turns both of S3's wipers. S3A's wiper lights 
lamps; S3B supplies regulated, stepped sweep voltage to J2. Walkie- talkie power is at J1. 
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Fig. 4 -RF sweep mod- 
ule. Sketch at top, left 
shows parts mounted 
on thin plexiglass. 
Shield in wire from PLI 
must be cut off and not 
connected to circuitry 
on board. In schematic 
at right, pin connected 
to C6 gets inserted in 
connector in walkie- 
talkie to which right ar- 
row in Fig. 2 points. 
Board must be size 
shown at lower left or 
it will not fit in walkie- 
talkie. Pins can be held 
to plastic with epoxy. 

Fig. 5- Closeup of completed RF sweep module. 
Note how coil form is mounted in board and tight, 
even windings. On our board, the coil's slug is 
near bottom of form and almost out of the winding. 
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Fig. 6- Sketch at right 
shows dimensions of 
switch bracket and 
where to drill holes in 
cabinet for clock motor 
and bracket. Because 
motors shaft dia. is 1 
in. it is necessary to 
put a 1/4-in. O.D. bush- 
ing on it so motor can 
be coupled to rotary 
switch with L/ -in. shaft 
coupling. Switch mount- 
ing bracket is made 
from scrap aluminum. 
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CB Band Scanner 

Fig. 7 -Photo of comer shows mounted motor and 
switch bracket. Be sure to remove stop and ball- 
bearing detest on switch so wiper turns easily. 

6 ti 

1/2 

SWITCH BRACKET 
.OSO' ALUMINUM 

(Our model was designed for channels 2 
through 23 only as they are the only really 
active ones in our area. For 23- channel cov- 
erage, install another 10,000 -ohm resistor 
between the first and second lugs to the 
right of the wiper lug on S3B as shown 
in Fig. 1. Connect the additional pilot 
lamp to the corresponding lug on S3A.) 
Finish the front panel by drilling holes for 
the two switches and the pilot light. Lay out 
and drill the bottom of the cabinet for the 
transformer, power -supply board mounting 
lugs and the sweep -switch bracket. Next. 
make the sweep switch bracket by bending 
a 31/2 x 2 x 1 /16 -in. thick piece of aluminum 
into an L shape as shown in Fig. 6. Drill three 
mounting holes in the bottom of the bracket 
and a 3/4 in. hole, 11/2 in. up from the bottom 
of the bracket. 

Remove the stops and the two ball -bearing 
detents from the rotary switch. Cut the 
switch shaft to '/z in. length and mount the 
switch on the bracket. Temporarily mount 
the bracket and switch on the cabinet to de- 
termine the exact position for the motor in 
the back panel. Complete the drilling of the 
back panel with two more motor mounting 
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How About 

A High-Flying Career In Airline Electronics? 
By ALAN R. SURPIN THE travel privileges airline employees receive 

these days almost qualify them as junior members 
of the international jet set. For example, after working one year for 
United Airlines, an employee and his immediate family can receive 
up to four passes on the line. And he receives a vacation pass good 
for unlimited travel on United. (Pass holders may have to relinquish 
their seats to paying customers but can go coast -to -coast for a service 
charge of around $8 to $10.) Reserved space is available to them on 
United and other domestic airlines for half fare, on many international 
airlines at up to 75 per cent off regular ticket prices. And inexpensive travel 
is only one of the attractive features of airline employment. 

There's a frantic search now under way for electronics technicians to 
keep airliners flying. The drawing above shows why. Although we have 
indicated only the major electronic installations aboard a typical Boeing 
707, you can see that it holds a lot of gear -almost all of it absolutely 
vital to operation. Much of it is sophisticated equipment and it's growing 
more sophisticated each year. Automatic landing equipment is already 
in limited use; collision- avoidance systems are just around the corner. 
So the need for men to service this equipment grows even faster than the 
airlines themselves. 

In the airlines, an electronic technician is, in fact, more than an Elec- 
tronic Technician. That term -together with Ground Radio Mechanic, 
Radio & Electronics Technician and Radio Mechanic -is out of date, 
superseded by the jet -age title Avionics Technician. And to win it a man 
must be better qualified than his predecessor. He must have a working 
knowledge of physics and math. In fact, according to one airline main- 
tenance executive, most amateurs today know more about electronics than 
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When more than routine maintenance is needed, airborne electronic gear is replaced by standy equip- 
ment and the defective unit brought to a facility like this one in TWA's Kansas City, Mo., overhaul base. 

A High-Flying Career 

In Airline Electronics? 

did the R &E technicians of 20 years ago. 
Base pay for an avionics technician is be- 

tween $8,000 and $12,000 a year with fringe 
benefits like hospitalization, life insurance, 
tuition refunds to help you pay for your 
training, company stock purchase programs, 
retirement plans and, of course, travel bene- 
fits. Details vary from airline to airline but 
they can add up to several thousands of 
dollars a year in extras. 

Avionics technicians need a good theoreti- 
cal background and an FCC Radio Tele- 
phone license- minimum, 2nd class -is a 
requirement. But this doesn't necessarily 
mean you have to have an FCC license to get 
a start with an airline. 

For instance, under its Mechanics Ad- 
vanced Acceptance Program, United Airlines 
will guarantee employment to anyone with 
an aptitude for electronics who meets its 
general employment standards -good physi- 
cal condition, high -school diploma, etc. The 
applicant is given up to 18 months, at his 
own expense, to obtain an FCC license. Then 
he is employed at full salary and given ex- 
tensive training on aircraft electronics sys- 

70 

tems. If, when he's finished, he decides to 
seek employment elsewhere he is free to 
do so. 

Another opportunity is the Apprentice- 
ship Program conducted at United's overhaul 
base in San Francisco. This program takes 
up to four years of on- the -job training and 
classes in college -level work before a man is 
qualified as an avionics technician. An FCC 
license is not required for acceptance into 
the Apprenticeship Program but, again, ap- 
plicants must qualify on the basis of aptitude 
and -meet United's overall standards. 

United's Advanced Acceptance Program 
takes less time. Once the applicant has com- 
pleted it he can go directly to a higher- paying 
job whereas the apprentice starts at a reduced 
salary. 

Pan American World Airways will accept 
a man who has the aptitude but does not 
have a license if he agrees to attend a techni- 
cal school at his own expense. Pan Am will 
employ him in a non -technical job while he 
does. When he gets his FCC license he'll be 
trained for full -time avionics work. 

At present, Pan Am has a few employees 
attending classes at New York City's (pub- 
lic) Aviation High School. They're preparing 
to take the FCC exam and, on passing, will 
be placed in avionics technical groups. 

[Continued on page 108] 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


50 

28.0 28.4 28.8 

53 54 
I 

29 29.4 29.7 

6 & 10 Converter 
By CHARLES GREEN, W6FFQ WHEN it comes to sleeper bands not good 

for anything more than local rag chews, 6 

and 10 meters used to take the prize. A few years ago, that is. Right now 
they're busier than a dog trying to bury a bone in a marble floor. 

What's brought on all this activity? Freckles on the sun. Sunspot activity 
is just about at a peak now (see An Expert Looks At the New Look in 
Sunspots, May 1967 EI) and is putting new life in the 6- and 10 -meter 
ham bands. During the low part of the sunspot cycle, these bands were 
at best local lambs. But since old sol started to break out in spots, the 
bands have changed into DX lions. You can span the U.S. during the 
daytime on 10 meters. The 6 -meter band also gets active (not as world - 
spanning as 10) and can be full of surprises when things really start 
swinging. 

You can listen in on the increased activity with our easy -to -build one- 
tube converter. Its output is at the high end of the broadcast band and can 
be fed to either a pocket transistor radio, an AC /DC set or a communica- 
tions receiver. Two plug -in coils are used to cover about 27 to 29.7 mc 
and 50 to 54 mc. In addition to the 10 -meter and 6 -meter ham bands, the 
converter will pick up the Citizens Band. (The Citizens Band also is 

affected by sunspot activity. You'll be amazed when you hear CBers across 
the country.) 

The converter is built in a 81/2 x 61/2 x 5 -in. aluminum cabinet. -It 
has an AC power supply and the simplified circuit makes for easy building. 

Construction 

Our converter is built on a 81 x 61/8 x 11 -in. -high aluminum chassis 
which is supplied with the cabinet. Best way to start construction is to 
remove the cover, rear and bottom panels. Tape a piece of graph paper 
(1/4 -in. squares) on the top of the chassis and scale the component layout 
from our photos and pictorial. 

Variable capacitor C5 is mounted on a 11/2 -in. -wide x I5 /s -in. -high 
heavy- aluminum bracket with a 1 -in. foot. You can make this bracket 
from a piece of scrap aluminum. 
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6 & 10 Converter 

Fig. 1- Underside of chassis. Note in photo above 
clean open layout; there is no crowding. When 
wiring from pictorial (below), it is important. 
because of high operating frequencies, to duplicate 
layout. Keep leads short and away from chassis. 

Next, determine the correct chassis location 
for variable C5's mounting bracket. Mount 
C5 on the bracket so it clears the chassis 
by approximately V/8 in. Before mounting C5. 
remove the trimmer capacitor plates and 
screws on the side. Extend C5's lugs through 
two 3/4 -in. holes in the chassis as shown in 
the pictorial and photo in Fig. 1. Center and 
mount your vernier dial on the front panel 
as shown. Make sure that the vernier dial and 
C5's shaft are aligned to prevent binding 
when the dial is turned. If there's binding, 
drill oversized holes in C5's mounting bracket 
to allow the shaft and vernier dial to be 

aligned. Then tighten the mounting screws 
to prevent movement. 

Drill the holes for the remaining com- 
ponents and mount them where shown. Be- 
cause of the high frequencies at which the 
converter operates, parts placement is critical. 
Mount all components exactly where shown 
in the photos. Wire the parts around VI with 
short direct leads and keep them up and 
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Fig. 2- Schematic. Signal from antenna at Jl is fed to tap on antenna coil LIB or L2B (depends on 
band). Signal is tuned by CSA. C5B tunes local oscillator VIS so its output is above frequency of 
incoming signa.. Mixer VIA produces IF signal (around 1500 kc) which is coupled by L3 to output (J2). 

away from the chassis. Use short lengths of 
No. 18 wire to connect C5 to SO1 and cover 
the wire with sleeving to prevent shorts. 

Wind 5 turns of No. 22 hookup wire 
around L3 and twist the wires to keep the 
winding in place on the coil form. Connect 
the wires to 12, keeping them as short and 
direct as possible. The gimmick capacitor 
between pins 2 and 9 on VI is made of two 
lengths of No. 22 hookup wire twisted to- 
gether 3 turns. Cut the ends off close to the 
turns and make sure that they do not touch. 
The gimmick capacitor is shown in detail 
in the upper left corner of the pictorial in 
Fig. 1. 

Use the coil drawings (Figs. 2 and 3) 
as guides to cut the perforated boards to size. 
The board for the 6 -meter coils is 21/2 in. 
wide x 2 in. high. The board of the 10 -meter 
coils is 27/s in. wide x 2' in. high (the holes 
are on 3/16-in. centers). Then insert the 
push -in clips which can he flea clips or Vec- 
tor T -28 clips. Use No. 22 wires to wind 
the coils as shown, and mount the other com- 
ponents where indicated in the drawing. 
Capacitors C2 and C4 are mounted on the 
rear of the 10 -meter coil. The other compo- 
nents on both hoards are mounted on the 
front. 

July, 1968 

PARTS LIST 
Capacitors: 1,000 V ceramic disc unless other- 

wise indicated 
C1,C3 -4 -40 if midget trimmer capacitor 

(Allied 43 B 7079 or equiv.), four reqd. 
C2,C4,C6,C7,C10 --47 µµf (NPO) zero tempera- 

ture coefficient (Allied 43 B 9968 or equiv.) 
C5A,C5B- 6.6 -23 µµf variable capacitor (J. W. 

Miller 1461 -2. Available from Tridac Elec- 
tronics Corp., Box 313 Aldon Manor Br., El- 
mont, N.Y. 11003. $3.50, postage included. 
No foreign orders; N.Y. State residents in- 
clude tax) 

C8-10 µµf (NPO) zero temperature coefficient 
(Allied 43 B 9961 or equiv.) 

C9,C11,C12,C13,C16 -.001 µf 
C14A,C14B -50/50 ,d, 150 V electrolytic 
C15 -.01 µf 
F1 -% /2 -A pigtail fuse 
J1,J2 -Phono jack 
L1A,L1B -10 -meter plug -in coil (see text) 
L2A,L2B -6 -meter plug -in coil (see text) 
L3 -40 -300 Ch ferrite rod antenna coil (J. W. 

Miller 2002, Newark Electronics Corp. Stock 
No. 40F159. $1.35 plus postage.) 

PLI-Octal tube base (2 regd.) 
Resistors: y2 watt, 10% unless otherwise in- 

dicated 
R1,R3 -12 ohms R2 -1 megohm 
R4- 33,000 ohms R5- 47,000 ohms 
R6- -4,700 ohms R7 -1,000 ohms, 2 watts 
S1 -SPST switch SOI-Octal tube socket 
SR1- Silicon rectifier; minimum ratings: 100 

ma, 500 Ply 
Tl -Power transformer; secondaries: 125 V @ 

15 ma, 6.3 V @ 0.6 A (Allied 54 B 1410) 
V1 -6U8A tube 
Misc- Vernier dial, 81 x 61/2 x 5 -in. cabinet 

(LMB Type W -1C, Newark 91F1085. $5.33 
plus postage), perforated board 
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6 & 10 Converter 
Cut slots on the octal tube bases to slip 

into the slots which you must cut in the coil 
boards. Position the slots so that the board is 
facing toward the rear of the converter when 
the coil is plugged into SOI. Use short lengths 
of No. 22 wire covered with sleeving to con- 
nect the coils to the pins in the tube bases. 
Cement the boards to the tube bases to pre- 
vent movement. 

Alignment & Calibration 
Plug 10 -meter coil L 1A, L I B in SO l and 

plug in the converter. Set SI to on and allow 
the converter to warm up for a few minutes. 

Connect J2 to a short -wave receiver tuned 
to 1550 kc (or a quiet spot near this fre- 
quency). Use coax or twisted wire to connect 
to the antenna and ground terminals on the 
receiver. If the receiver does not have exter- 
nal antenna and ground terminals, wind 5 

turns of No. 22 hookup wire around the re- 
ceiver loop or antenna coil and connect to J2. 
Do not make direct connections to an AC /- 
DC receiver chassis. Indeed, connect .005 µf 
ceramic disc capacitors in series with each 
lead to this type of receiver to avoid getting 
a shock. 

Connect a signal generator to 11 and set 
it to 1550 kc (or the frequency selected on 
the receiver). Adjust L3 for maximum sig- 
nal output in the receiver. 

Set C5 to a point just past center capacity 
(equivalent to 29 mc on our dial) or 64 on 
the logging scale. (Our logging scale went 
from 0 -100.) Set the signal generator to 29 
mc and adjust Cl and C3 (located on the 
coil board) for maximum output. 

Set C5 at maximum capacitance (plates 
fully meshed) and tune the signal generator 
until you hear the signal (our converter re- 
ceived 27 mc), then set C5 to minimum 
capacitance and tune the signal generator un- 
til you hear its signal (our unit received 29.7 
mc). If your converter does not cover from 
27 to 29.7 mc, change the capacitance of C4 
slightly and /or change the number of turns 
in (LIA left coil). Due to differences in lay- 
out and wiring the exact coil dimensions may 
have to be modified to tune the band prop- 
erly. Also make sure that the oscillator is 
operating above the incoming signal. You 
check this by setting the dial to the 29 mc 
dial marking and tuning the signal genera- 
tor until you hear the image frequency which 

0. 

Fig. 3-6 -meter coils. Oscillator coil L2A 
is at the left and antenna coil 1.2E is at 
right. Board (Vector 45B30) is 21/2 in. wide 
x 2 -in. high; holes are on 3/16 -in. centers. 
Note the slots which fit over the tube base. 

I 

7 J 
e..tr 

l' 

Fig. 4-10 -meter coils. Oscillator coil LIA is 
at left and antenna coil LIB is at right. On 
these coils disc capacitors are mounted on 
back. Be sure to use spaghetti on leads from 
coils to pins in tube base to prevent shorts. 
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Fig. 5-Photo of coils; 6 
meter is at left and 10 
meter is at right. 10- 
meter coil board is 2' /e- 
in. wide x 21/2-in. high. 
Use a drop of epoxy ce- 
ment to hold boards 
firmly to tube bases. Be 
sure to install boards 
in bases as shown in 
Figs. 3 and 4 so screws 
on trimmer capacitors 
are accessible from the 
rear of the converter. 

will be at approximately 30 mc. If the band 
coverage is satisfactory, calibrate the dial 
with the signal generator. 

Take out the 10 -meter coil and plug in 
the 6 -meter coil. Set C5 to a point just to the 
left of center on the dial (52 marking on 
our logging dial) and set the signal generator 
to 52 mc. Adjust C 1 and C3 for maximum 
signal output, then check the band coverage 
with the signal generator as you did during 
the 10 -meter coil alignment procedure. Our 
converter covered 50 to 54 mc. If your unit 
does not cover this range, change the value 
of C4 and /or the length of the turns in coil 
L2A. Also, check for a received image of 55 
mc at the 52 mc dial marking on the conver- 

Fig. 6- Finished converter. Power transformer is 
at left and tube is at right. Socket for plug -in coils 
is mounted so trimmers face the rear of set 
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ter. This will indicate that the oscillator is 
operating above the incoming signals. 

Operation 

For best operation, you should use an an- 
tenna cut for each band. However, this 
may not always be possible. An outside - 
mounted 10 -meter whip or a good ground - 
plane will probably give excellent perform- 
ance in most locations for vertically -polarized 
signals. Strong stations can be received with 
an 8 -ft. length of wire indoors. Or you could 
try your TV antenna. 

CB signals are usually vertically polarized, 
but the 6- and 10 -meter bands can be either 
vertically or horizontally polarized. Check 
the Radio Amateur's Handbook for details 
on building antennas for these bands. 

Circuit Description 
Signals from the antenna are coupled via 

it to coil socket SOI. When either LI or 
L2 is plugged into SO1, C5A tunes the coil 
(LIB or L2B) and the signals are coupled 
via C6 to the grid of mixer VIA. C5B tunes 
coil LILA or L2A in the oscillator circuit of 
V I B, so that the oscillator's output is al- 
ways above the incoming signal's frequency. 

The RF output is coupled via the gimmick 
capacitor to the grid of VIA. The resultant 
IF signal (difference between the tuned in- 
coming signal and oscillator frequencies) is 
coupled from the plate of VIA to coil L3 and 
to J3. The IF output is coupled from J3 to 
the receiver, which is tuned to the signal. 

The DC power and heater power for the 
converter are supplied by Ti, SRI and fil- 
tered by CI4A, CI4B and R7. -*V 
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Notes from El's DX Club 
ONE DX country that has been a bone of 

international contention (Spain vs. Brit - 
tain) for the past year is Gibraltar. Doug J. 
Saylor, WA8OKL (Ohio), has worked 
ZB2AM of that hot spot on 15 meters. 

Another hot spot that amateurs can work 
these days is South -West Africa. Canadian 
Alfred D. MacDonald, VE3ACU, boasts a 
QSO with ZS3LU on 15 meters around 1000 
EST. 

California DXer William Sparks reports 
occasional reception of English news from 
R. Yaounde (Cameroun) at 0045 EST (2145 
PST) on 4972 kc. This one suffers from 
RTTY QRM. 

Also on the Pacific coast, Bill Kenney re- 
ports reception of the Burma Broadcasting 
System on 4795 kc at 0645 PST sign -off. 

The latest station to get into the Listeners - 
Club act is R. Australia. To join, it requires 
12 reports within six months. 

R. Free Harlem, a clandestine station that 
first appeared on the scene about a year ago, 
is reported back on 3868 kc by Bruce Ted 
Goldman (New York) until 0010 EST sign - 
off. Whether this station really has any con- 
nection with anything or is merely someone's 
idea of a joke remains to be seen. 

At this equinox period, West Coasters 
should watch for the Voice of Kenya down 
on 4915 kc around 0700 PST. 

The Zambia B.C. now has a high -power 
transmitter on 3346 kc. Despite the sunspot 
count, it often has potent signals at 2245 EST 
sign -on. 

Bob LaRose (New York) has bagged 
R. Uganda's Kampala station on 4976 kc at 
1600 EST. East Coasters still may have a 
chance at this one before summer sets in. 

The VOA's three new portable 50 -kw trans- 
mitters are now operating from the Philip- 
pines. This brings their SW portable total to 

six. Coincidentally (maybe), the last appar- 
ently was delivered just about the time that 
R. Americas returned to short wave. 

Watch for French Cable & Radio at Lome, 
Togo, with test tapes and telephone traffic 
around 0900 EST on 23787 kc. 

R. Poland again has a transmission beamed 
to North America. It is scheduled on 11870 
kc at 2215 -2245 EST -Mondays with Polish, 
Fridays with English. 

Juris Burkevics (Washington) reports that 
R. Jaen (Peru), formerly off the air for re- 
pairs, is back on 5005 kc. WWV makes this 
one tough for North American DXers. 

Southeast Asia Confusion Dept. A few is- 
sues back, EI reported that R. Nacional Lao 
had appeared on 6199 kc with potent signals. 
Later, several expert SWLs identified the sta- 
tion not as RNL but as the communist La 
Voix de la Pathet Lao. But one Californian, 
acting on the original information, sent his 
report to RNL and promptly received one 
of their new QSL cards. Isn't RNL bothering 
to check reports? Or is it attempting to take 
credit for every station in Laos? Or could 
both stations be on the same frequency? 

Propagation: During the summer months, 
a phenomenon occurring in the lower levels 
of the ionosphere results in good short -skip 
openings on the higher frequencies during 
daylight hours. This phenomenon, known as 
sporadic -E, begins in April and reaches a 
peak in July. As a result, excellent short -skip 
openings in the 10- and 11 -meter bands are 
fairly common. Frequently, short-skip TV 
DX is possible because of sporadic -E. For 
suburbanites who live in fringe areas, spo- 
radic-E is a cause of TVI, particularly on 
channels 2, 3, and 4. 

During daylight hours short-wave condi- 
tions will be fair in the 13 -meter band, good 
in the 16- and 19 -meter bands. At night, all 
bands from 49 through 19 meters will be 
open from one part of the world or another. 
This should result in excellent DX opportuni- 
ties on a wide range of frequencies. e_ 
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E/ Kit Report 

A Transceiver 
for Novices 
Heathkit 11W -16 

FED up with the thought that because 
you're a Novice you have to settle for 

equipment whose appearance and features 
always make you feel like a second stringer? 
Then put the $99.50 Heathkit HW -16 Novice 
transceiver at the top of your must -buy list. 
It has virtually everything a Novice or CW 
operator would want. Containing an AC 
power supply, the HW -16 is a nine -tube 
transceiver designed to operate in the CW 
portions of the 80 -, 40- and 15 -meter bands. 
Speaker (HS -24, $7), headphones (GD- 
396, $3.50) and, of course, crystals are 
extra. 

The transmitter section uses an 80 -meter 
crystal for the 80- and 40 -meter bands and 
a 40 -meter crystal for the 40- and 15 -meter 
bands. The receiver utilizes the entire dial to 
tune (multi -turn vernier) 250 kc from 3.5 
to 3.75 mc, 7 to 7.25 mc and 21 to 21.25 mc. 

Break -in keying is provided, as well as a 
built -in keying monitor. When your key is 

up the receiver is on. Press the key and solid- 

!ayJi f 1 ls-G 1 .,w 

Transceiver consists of three sections: receiver is 
on circuit board at left. transmitter is in upper 
right comer. the power supply is at the lower right. 
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state electronic switching activates the trans- 
mitter, mutes the receiver and turns on the 
keying monitor (neon -lamp relaxation oscil- 
lator). 

There are rear -apron jacks for the speaker, 
headphones (jack disables speaker), key, 
antenna (50 ohms), VFO input and VFO 
power. There are two front -panel sockets 
for type FT -243 and miniature crystals. 

The receiver leads off with an RF ampli- 
fier, followed by a crystal -lattice filter, a 
VFO second converter (which does the tun- 
ing), a crystal -controlled BFO, a product 
detector and two stages of audio. The crystal - 
controlled first converter provides excellent 
stability which approaches that of receivers 
priced much higher. We found that the crys- 
tal filter's bandwith of approximately 500 
cps at 6db down met Heath's spec. 

The receiver's sensitivity is high and noise 
rejection was excellent (particularly on 80 
meters). The sensitivity we measured for the 
three bands is shown in the chart at the end 
of this article. Note that this is not the usual 
signal- plus -noise to noise (S+N /N) rating 
because such a ratio is not particularly mean- 
ingful to CW reception. Instead, the sensi- 
tivity figures shown are for a 1.5 -mw audio 
output with the receiver's AF and RF gain 
controls wide open. 1.5 mw is used as the 
reference since it produces a minimum usable 
output. In other words, if the level of the 
signal at the antenna terminals is at least 
equal to that shown in the chart you will 
obtain usable copy from the speaker. 

The three -stage transmitter consists of an 
oscillator, buffer and final (6GE5) with the 
final running straight- through on all bands. 
A dual -purpose panel meter indicates either 
the relative RF output power or the final's 
cathode current. The final's input power is 

rated at 90 watts, but there's a 75 -watt 
Novice -power reference mark on the meter 

[Continued on page 115] 
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SOMEONE SHOULD DEVELOP AN EASY WAY 

TO LEARN ELECTRONICS AT HOME 

RCA INSTITUTES DID! 

Here is a whole new approach to learning 
electronics at home! RCA Institutes, 
one of the nations' largest schools devoted 
to electronics. has developed a faster, 
easier way for you to gain the skills and 
the knowledge you need for the career 
of your choice. Here for the first time, is a 

student -proved. scientifically designed way 

to learn. If you have had any doubts in 

the past about home training in electronics 
-if you have hesitated because you thought 
you might not be able to keep up -or that 
electronics was too complicated to learn - 
here is your answer! Read how 

RCA Institutes has revolutionized 
its entire home training ideas! 

k 
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NEW CAREER PROGRAMS 

BEGIN WITH "AUTOTEXT" INSTRUCTION METHOD! 

Start to learn the field of your choice immediately! 

No previous training or experience in electronics needed! 

With this new revolutionized method of 
home training you pick the career of 
your choice -and RCA Institutes trains 
you for it. RCA's Career Programs assure 
you that everything you learn will help 
you go directly to the field that you have 
chosen! No wasted time learning things 
you'll never use on the job! The Career 
Program you choose is especially de- 
signed to get you into that career in the 
fastest, easiest possible way! 

And each Career Program starts with 
the amazing "AUTOTEXT" Programmed 
Instruction Method -the new, faster way 
to learn that's almost automatic! "AUTO - 
TEXT" helps even those who have had 
trouble with conventional home training 
methods in the past. This is the "Space 
Age" way to learn everything you need 
to know with the least amount of time 
and effort. 

CHOOSE A CAREER PROGRAM NOW 

Your next stop may be the job of your 
choice. Each one of these RCA Institutes 
Career Programs is a complete unit. It 
contains the know -how you need to step 
into a profitable career. Here are the 
names of the programs and the kinds of 
jobs they train you for. Which one is 
for you? 
Television Servicing. Prepares you for a 

career as a TV Technician /Serviceman; 
Master Antenna Systems Technician; TV 
Laboratory Technician; Educational TV 
Technician. 
FCC License Preparation. For those who 
want to become TV Station Engineers, 
Communications Laboratory Techni- 
cians, or Field Engineers. 
Automation Electronics. Gets you ready 
to be an Automation Electronics' Tech - 
nician; Manufacturer's Representative; 
Industrial Electronics Technician. 
Automatic Controls. Prepares you to be 
an Automatic Controls Electronics Tech- 
nician; Industrial Laboratory Technician; 
Maintenance Technician; Field Engineer. 
Digital Techniques. For a career as a 
Digital Techniques Electronics Techni- 
cian; Industrial Electronics Technician; 
Industrial Laboratory Technician, 
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Telecommunications. For a job as TV Sta- 
tion Engineer, Mobile Communications 
Technician, Marine Radio Technician. 
Industrial Electronics. For jobs as In- 
dustrial Electronics Technicians; Field 
Engineers; Maintenance Technicians; In- 
dustrial Laboratory Technicians. 
Nuclear Instrumentation. For those who 
want careers as Nuclear Instrumentation 
Electronics Technicians; Industrial Lab- 
oratory Technicians; Industrial Electron- 
ics Technicians. 
Solid State Electronics. Become a spe- 
cialist in the Semiconductor Field. 
Electronics Drafting. Junior Draftsman, 
Junior Technical Illustrator; Parts In- 
spector; Design Draftsman Trainee 
Chartist. 

SEPARATE COURSES 
In addition, in order to meet specific 
needs, RCA Institutes otters a wide va- 
riety of separate courses which may be 
taken independently of the Career Pro- 
grams. on all subjects from Electronics 
Fundamentals to Computer Program- 
ming. Complete information will be sent 
with your other materials. 

LIBERAL TUITION PLAN 
RCA offers you a unique Liberal Tuition 
Plan -your most economical way to 
learn. You pay for lessons only as you 
order them. No long term contracts. If 
you wish to stop your training for any 
reason- you may do so and not owe one 
cent until you resume the course. 

VALUABLE EQUIPMENT 
You receive valuable equipment to keep 
and use on the job-and you never have 
to take apart one piece to build another. 
New - Programmed Electronics Bread- 
board. You now will receive a scien- 
tifically programmed electronic bread- 

Accredited Member 
National Home Study Council 

board with your study material. This 
breadboard provides limitless experi 
mentation with basic electrical and elec- 
tronic circuits involving vacuum tubes 
and transistors and includes the con- 
struction of a working signal generator 
and superheterodyne AM Receiver. 

Bonus From RCA- Multimeter and 
Oscilloscope Kits. At no additional cost, 
you will receive with every RCA Institutes 
Career Program the instruments and kit 
material you need to build a multimeter 
and oscilloscope. The inclusion of both 
these kits is an RCA extra, 

CLASSROOM TRAINING 
ALSO AVAILABLE 
RCA Institutes maintains one of the larg- 
est schools of its kind in New York City 
where classroom and laboratory train- 
ing is available in day or evening ses- 
sions. You may be admitted without any 
previous technical training; preparatory 
courses are available if you haven't com- 
pleted high school. Coeducational class 
es start four times a year. 

JOB PLACEMENT SERVICE, TOO! 

Companies like IBM, Bell Telephone 
Labs, GE, RCA, Xerox, Honeywell, Grum- 
man, Westinghouse, and major Radio 
and TV Networks have regularly em- 
ployed graduates through RCA Institutes' 
own placement servuce. 

SEND ATTACHED POSTAGE PAID CARD 
FOR COMPLETE INFORMATION, NO OB- 
LIGATION. NO SALESMAN WILL CALL. 

ALL RCA INSTITUTES COURSES 
AVAILABLE UNDER NEW GI BILL. 

RCA INSTITUTES, Deys. EI -78 
320 West 31st St., New York, N.Y. 10001 

RC" 
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CB Corne,. CBonTV 
By Len Buckwalter, KQA5012 

I T'S encouraging news that CB manufac- 
turers are heating up plans to show off 

CB's good side. As reported in our Jan. '68 
issue, a group of CB makers has banded to- 
gether to help nurture and protect CB's 
future. Since then they have met several times 
and started a kitty to finance some CB image - 
boosting on radio, highway signs and in 
magazines. 

First signs of the campaign should be ap- 
pearing soon. If you happen to hear, "KXT 
1990 calling with an emergency on Route 
121," don't dash to the CB rig. It might well 
be CB's first commercial coming over your 
TV loudspeaker. 

Setting the Trap ... Do television sets for 
blocks around get sticky pictures when you 
go on the air? Could be you're also trans- 
mitting on TV channel 2. Though CB rigs 
supposedly transmit signals on 27 mc they 
also squeeze out waves at double that fre- 
quency. The extra signal is the second har- 
monic, a technical gremlin that can't be 
quashed completely before it reaches the 
antenna. 

Trouble is that the second harmonic falls 
on 54 mc. TV channel 2 sends pictures on 
about 55 mc and sound on 59 mc. Pack those 
54 -mc signals into a TV receiver and you'll 
smother the Brothers. 

The photo on the left shows a TV set reel- 
ing from CB's second harmonic. It appears 
as a hatching or herringbone pattern through 
the picture. When you speak into the mike. 

black bars may jump across the screen. Or 
your voice might be heard from the TV 
speaker. Some CBers try to cure the prob- 
lem with a high -pass filter on the TV set. But 
since the harmonics is so close to the TV 
signal this approach is doomed to failure. 

One answer is hidden inside the CB set. 
Most CB manufacturers build an adjustable 
trap inside the rig. Some fail to mention it in 
instruction manuals; others may tune it at 
the factory to a setting that won't agree with 
your antenna system. You may retune it 
yourself, as shown in the middle photo, with 
a small screwdriver or a hex -type tuning tool, 
depending on the model. With the CB rig 
near the TV set, press the mike button and 
tune for least interference while observing a 
picture on the afflicted channel (most likely 
channel 2) . You may not be able to get rid 
of every last trace but the adjustment should 
help clear the air, as shown in our scene on 
the right. 

More famous last words ... Many are the 
coverup IDs of illegal operators. FCC offi- 
cials recently intercepted one operatör who 
variously used the identification Granny, 
Nobody and Pussycat. 

What's new Pussycat? Well, Big Ben in 
01' Washington told Fox -Charlie -Charlie in 
the Big Marble Shack that Granny better 
surrender the ticket or be hustled off by 
Sneaky Sheriff. 

One curious postscript to Pussycat's ad- 
ventures: Her real name is Richard. 

Text explains how to adjust trap on CB (center) to clear hatching on TV caused by CB second harmonic. 
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fuzz Box for Swingers 

Fuzz your guitar and you'll have the 

biggest, roughest sound on the scene. 

By HERB FRIEDMAN 

ONCE upon a time just a plain old elec- 
tric guitar could be the center of at- 

traction at a musical happening. But a 
straight guitar wasn't enough. Soon reverb 
was added, some tremolo and finally a vibrato 
tailpiece. This still didn't do it. The latest 
extra which has been added to electric guitars 
is fuzz -a deliberate distortion which is 
added to simulate the sound of a sax. 

All it takes to add fuzz to your electric 
guitar is our fuzz box. You connect it be- 
tween the guitar output and the amplifier in- 
put to generate distortion -plain, simple dis- 
tortion. 

The fuzz ,box gives you full -range fuzz. 
Crank fuzz control R2 open just a little and 
you begin to get a real rough sound. Add a 
little more and with some slick fingering 
your guitar will sound like a bass or baritone 
sax. If you crank the control wide open, 
you'll drown out just about everything with 
noise. 

The difference between our fuzz box and 
commercial units is that ours doesn't produce 
the distortion at its input. The first amplifier 
stage, Q1, operates at low distortion. Am- 
plifier Q2 also operates at low distortion, but 
by overdriving its base it produces almost 
symmetrical clipping. The greater the input 
signal to Q2 the greater the clipping, hence, 
the greater the fuzz. If R2 is almost wide 
open and Ql is also overdriven by the signal 
from the guitar, the effect is very severe dis- 
tortion- almost all noise. 

Bypass switch S2 routes the guitar's out- 
put signal around the fuzz circuits when you 
want normal guitar sound. Volume control 
R10 allows the fuzz -box output level to be 
made the same as the guitar's output level 
so when you turn the fuzz on there won't 
be big volume -level changes. 

This allows you to both key the fuzz in 
and out to change the fuzz quality during a 
solo -with no break to reset the controls. 

Although the fuzz is obtained primarily by 
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Out model has cables which plug into your guitar 
and amplifier. Step on push - button switch on top 
and you add fuss; step again and you remove it. 
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ln pictorial at top we have 
shown push- button switch 
to right of circuit board for 
clarity. Actually, It is un- 
der board and board is ce- 
mented to back of it. Wir- 
ing and parts placement Is 
not critical and unit may 
be built In whatever cabi- 
net or box is available. 

Fuzz Box for Swingers 
overdriving Q2, it is possible to control the 
effect by adjusting the guitar's volume con- 
trol. 

Construction 
The fuzz box is built in the main section 

of a 51/4 x 3 x 21/4-in. Minibox. Because the 
battery will have to be changed after about 
50 hours (100 hours if the batteries are alka- 
line or mercury), use a Bud type CU -2106A 
cabinet because its cover snaps in place. 

The layout is not critical but the com- 
ponent values are. With the exception of Cl, 
C3 and C4, do not make substitutions. Ca- 
pacitors Cl and C3 can be either .2 or .25 
µf- whichever is easier to obtain. The .05 
µf value for C4 will generally be adequate. 

but for a little more bass you can use the 
same value as for Cl and C3, though the 
larger value for C4 might result in a little 
crowding of the components. 

Bypass switch S2 is a SPDT push -push 
type. The connections change and remain 
that way each time the button is pushed. 
(They remain that way after the button is 

released.) Do not confuse this switch with 
a momentary- contact type, which flips the 
connections back as soon as the button is 

released. 
The input and output can be standard 

phone jacks or permanently- attached cables 
as shown. If you use cables, fasten them in 

place with a cord clamp or tie a knot in them 
and pass them through rubber -grommetted 
holes. 

Most of parts are mounted on a 21/4 x 
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High signal level from Q1 will overdrive Q2, which clips the signal symmetrically and produces distortion. 

PARTS 

B1 -9 V battery 
Capacitors: 15 V or higher 
C1,C3 -.I of ceramic disc 
C2 -50 gf electrolytic C4-.05 µf ceramic disc 
PL1,PL2 -Phone plug 
Q1- 2N3391 transistor (GE) 
Q2- 2N3392 transistor (GE) 
Resistors: 1/7 watt, 10% unless otherwise 

indicated 
R1- 22,000 ohms 
R2- 50,000 ohm, audio -taper potentiometer 
R3,R7,R8- 10,000 ohms R4,R6 -- 150,000 ohms 
R5 -6,800 ohms R9 -1 megohm 

LIST 
R10- 50,000 ohm, audio -taper potentiometer 

with SPST switch 
SI-SPST switch (on R10) 
S2 -SPDT push -push switch (Carling 112P or 

equiv.) 
Misc. -51/4 x 3 x 2i /8 -in. Minibox, perf orated 

board, flea clips 
The Carling 112P switch is available for $2 plus 
400 postage and handling, or a complete set of 
parts (except misc.) is available for $8.50 plus 
500 postage and handling from Tridac Elec- 
tronics Corp., P.O. Box 313, Aldon Manor Br., 
Elmont, N.Y. 11003. No foreign orders. 

13/4 -in. piece of perforated board. Vector 
T28 terminals can be used as tie points. Any 
component shown with both leads on the 
perforated board is part of the subassembly. 
However, do not install capacitor C2 until 
all other wiring is cómpleted. Connect re- 
sistors R 1, R9 and capacitor C I after the 
board is installed. 

The board has no mounting screws: it is 
cemented to the back of S2 with either sili- 
con rubber adhesive or a strip of two -sided 

Wiring is tight on 21/4 x 13/4 -in. circuit board so 
wherever possible, mount parts standing up. In- 
put is at the left and the output is at the right. 
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picture -frame adhesive. Battery B I can be 
mounted in a holder or a U -clamp as shown. 

Using The Fuzz Box 

Connect PLI to the guitar and connect 
PL2 to the amplifier's input. [urn on power. 
Press S2 once or twice to get the guitar to 
feed the amplifier directly. Set the guitar's 
volume control(s) to the normal position 
and adjust the amplifier for the usual level. 
Set R2 to mid -position. Turn on the fuzz 
with S2, and then while playing, adjust R I 0 
until the fuzz level is nearly the same as the 
level without the fuzz. Press S2 in and out 
to switch from normal to fuzz while setting 
RIO. Now adjust R2 for the desired amount 
of fuzz; it may be necessary to reset R 10's 
volume setting. 

As you play you can increase or decrease 
the fuzz by adjusting the guitar's volume con- 
trol. In effect, the guitar's volume control be- 
comes a vernier for R2. Careful adjustment 
of the guitar's volume control should allow 
you to almost drop the fuzz out entirely, or 
increase it till the sound is shattering 
noise. 

V 
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The Ham Shack 
By Wayne Green 
W2NSD /1 

PERHAPS amateur radio can solve some 
of the puzzles raised by UFOs. As con- 

viction grows that UFOs must be spacecraft 
visiting our planet it obviously behooves us 
to learn everything we can about them. 

Poor communications have been a serious 
roadblock to UFO investigation. When some- 
thing is spotted in upper Michigan there's 
no reasonable, fast way for people there to 
let those in lower Michigan and Indiana know 
that something is headed their way. If an 
amateur radio network were set up, covering 
the entire United States, it would be possible 
to pass the word instantly when something is 
sighted. 

Those of you who have been reading books 
on UFOs know they behave oddly. They 
seem to defy the laws of inertia. This indi- 
cates to some that they may use some sort 
of gravity propulsion system that would act 
on every part of the craft and its occupants 
equally. Some sort of electrostatics or elec- 
tromagnetics is present too, for radios and 
other electrical apparatus stop working when 
UFOs are in the vicinity. Measurable radia- 
tion is left behind where they touch down so 
there seems to be some nuclear action in- 
volved. And why are there no contrails or 
sonic booms from them? With adequate com- 
munications, detectors could monitor each 
of these factors as the UFO is tracked. And 
it would be possible to get good pictures of 
the craft. 

The U.S. government is one of the few 
still poo- pooing UFOs. I'm afraid this adds 
to the old credibility gap. The Soviet govern- 
ment, never one to take up popular enthusi- 
asms lightly, is giving UFOs serious investi- 
gation. An article in the February issue of 
Soviet Life gives details on many sightings 
by Russian astronomers and other scientists. 
They have set up the UFO Section of the 
All -Union Cosmonautics Committee with 
Air Force Major General Stolyarov as chair- 

man. They will study UFO reports and set 
up systems for photographing and recording 
the radiation and magnetic disturbances 
UFOs cause. 

Amateur radio probably is the only prac- 
tical communications medium that could 
provide instant contact between any two 
spots in the U.S.. We can cover both long and 
short ranges on our bands. Nets on 20 and 
80 meters oould cover the whole country. 

What I propose is that every interested 
amateur let his police and CD departments 
know they are to contact him immediately 
if a UFO is reported in the area. The amateur 
can then alert the net on either 80 or 20 
meters and pass along information about the 
direction and speed of the UFO. I would sug- 
gest using easily remembered frequencies 
such as 14250 and 3900 kc as net channels. 
Someone around the middle of the country, 
with lots of time and an outstanding signal, 
could serve as net control on each band and 
send an alerting tone when a report comes in. 

With a project like this, amateurs could 
do more than ever before to be worth their 
salt. And just think of the possibilities once 
we're set up to track UFOs around the coun- 
try. Then we could attempt to communicate 
with them. We could have lights set up wait- 
ing for them, try various radio transmissions 
and other signaling means. Unless we have a 
system set up beforehand we can't attempt 
any of this. 

Integrated circuits may be new enough so 
that I'm not beating an empty teakettle for 
everyone. Oh, you've been reading about 
them a bit and undoubtedly have been ex- 
posed to a few articles showing how to apply 
them but I wonder how much you've really 
indentified with them. 

I think all of us that used to enjoy build- 
ing our own equipment will remember the 
old days with nostalgia. So here we are in 
1968 and gloryowski, Zero, have things 
changed! And what did it? Above all, the IC. 
Do you know they have a complete receiver 
now on two lousy little chips and in a few 
months expect to have the whole kaboodle 
on one? 

Yes, the chips are starting to fall. Watch 
the catalogs and magazines articles for info 
on the wide range of circuits coming out. 
I expect we'll be seeing a whole new gener- 
ation of hams and experimenters getting into 
the building game. Iv 
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Automatic FM Radio 
By C. GREEN YOU tune in your favorite FM station, set the volume 

and sit back in your easy chair for a few hours of relaxation. 
It isn't long before some unbearably loud music comes on and you're up to 
lower the volume. 

After a while you're up again to change stations. And so it can go all eve - 
ning-up, down, up, down, up, down. Sometimes you never can just sit, relax 
and listen for an extended period of time. 

EI's Automatic FM radio can make you into a long -term armchair listener. 
You turn on the radio and put its remote -control unit on the table near you. 
The remote has tuning and volume controls on it. Should you wish to change 
stations or volume you simply turn the knobs and the radio (which can be 
20 ft. away) responds automatically. Only time you'll have to get out of the 
chair again is to turn the radio off before retiring. 

The device which permits tuning from a distance without motors or flexible 
shafts is a varactor diode. This tiny silicon voltage -variable- capacitor diode has 
upstaged the old large multi -blade variable capacitor. 

By varying the reverse -bias voltage across the diode with a potentiometer, 
the diode's capacitance will change, as does that of a variable capacitor when 
you turn its rotor plates. And the capacitance of several diodes can be changed 
simultaneously by one potentiometer. Because the potentiometer controls DC 
and not RF, it can be located a distance away from the diodes. We used two 
varactor diodes in our four -tube remote -control FM receiver. One tunes the 
antenna circuit and the other tunes the local oscillator. In addition, the 
receiver can be used as an FM tuner. The rig is not difficult to build but you 
must be careful about layout and wiring. 

Construction. The receiver is built on a 7 x 11 x 2 -in. aluminum chassis. 
First determine the position of the speaker along the front of the chassis then 
locate its brackets' mounting holes. 

The antenna terminal strip is mounted on a 1 x 2 -in. aluminum bracket at 
the back of the chassis. Position the output transformer away from the power 
transformer to prevent hum pickup. Determine the position of all tube socket 
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Fig. 1- Underside of receiver. Parts placement at top and down to T4 is critical. Ratio-detector circuit is 
built on 21/4 x 11 /2 -in. piece of perforated board which is mounted on spacer at right. TS is on top of chassis. 
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Automatic FM Radio 

Fig. 2- Underside of receiver. The 5 x 7 -in. oval 
speaker (top) is mounted on chassis with small 
angle brackets but it could be attached to cabinets. 

and transformer holes from the pictorial in 
Fig. I. Keep the tube sockets close to the IF 
transformers. Use rubber grommets in all 
chassis holes and through which wires pass, 
and use lock washer when mounting the 
terminal strips, transformers and tube 
sockets. 

To make wiring easier, use No. 22 bus 

A- FROM TS2-C 
B - FROM D3, C11 

C - FROM R11, R12, C16 
GND. 

Fig. 4- Front -end. Signal from antenna is tuned 
by D1,T1. Oscillator is tuned 10.7 -mc above by 
C4,D2. IF signal is fed to the IF strip in Fig. 6. 

covered with spaghetti sleeving for all the 
short leads. Note that the ratio -detector cir- 
cuit components are mounted on a 21/4 x 11/2- 

in. piece of perforated board with flea clips. 
Position the board 1/2 in. away from the 
chassis with a spacer on the mounting screw 
to prevent shorts. The wiring and layout are 
critical in the areas around V1, V2 and V3. 

The gimmick capacitor is made from two 
pieces of No. 22 hookup wire soldered to 
pins 2 and 9 on V I and twisted together 3 

turns. Mount the remote -control box com- 
ponents as shown in Figs. 3 and 5. For a dial, 
we put a heavy piece of paper on the box. 

Alignment and Operation. You'll need a 

signal generator and VTVM to align the re- 
ceiver. Plug in the tubes, turn on power and 

TUNING 

Fig. 3- Remote-control unit. Three-conductor wire 
must be shielded. Ours was Belden No. 8735 and 
was about 20 -ft. long. Use spaghetti on part leads. 

July, 1968 

Fig. 5- Inside of remote-control unit. Box may 
seem large for number of components, but this is 
because we installed a large, easy -to -read dial. 
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R19 R23 

© 
R21 C2-VsAIT 

IOUTPUTI 

711-4-1 
REMOTE 

¡CONTROL 
L ' -"-'J UNIT 

Fig. 6-IF strip /ratio detector. Output at C goes to audio amplifier. (Fig. 7). Tuner output is at JI. 

Automatic FM Radio 
let the unit warm up a few minutes. 

Connect the VTVM to measure negative 
voltage between the junction of C23/ R22 

and the chassis. Set up the generator for a 
10.7 -mc modulated output and connect it 
to the junction of C2/ R2 ( pin 2 of VIA) and 
the chassis. Adjust the top and bottom slugs 
of T2 and T3, and the bottom slug of T4 
for maximum indication on the VTVM. Keep 

PARTS 

Capacitors: 
C1,C6 -39 µµf, 500 V, 5% silvered mica 
C2-47 µµf, 1,000 V ceramic disc 
C3,C7,C10,C20,C21,C22 -470 µµf, 1,000 V 

ceramic disc 
C4-1 -6 µµf tubular ceramic trimmer (Centralab 

829.6. Allied 43 B 1402) 
C5-30 µµf, 500 V, 5% silvered mica 
C8,C13-4 µf, 50 V electrolytic 
C9,C14,C15,C16,C17,C18,C24,C36 -.001 µf, 1,000 

V ceramic disc 
C11,C19 -.005 µf, 1,000 V ceramic disc 
C12, C25,C27,C30,C31,C32,C34,C35 -.01 µf, 1,000 

V ceramic disc 
C23 -10 µf, 25 V electrolytic 
C26 -100 µµf, 1,000 V ceramic disc 
C28-8 µf, 12 V electrolytic 
C29 -.05 µf, 400 V tubular 
C33A,B-40/80 µf, 150 V dual electrolytic 
D1,D2- 1N3182 varactor diode (Amperex, New- 

work Electronics Corp., 500 N. Pulaski Rd., 
Chicago, Ill., 60624. 680 plus postage. $2.50 
minimum order) 

D3 -18 -V zener diode (International Rectifier 
1ZM18 -T10, Newark Electronics Corp., 900 plus 
postage) 

D4,D5 -1N34A diode 
D6- Silicon rectifier; minimum ratings: 600 ma, 

400 PIV 
F1 -1 /2 -A fuse and holder 
J1 -Phono jack 
*L1-88 -108 me oscillator coil (J.W. Miller 1449) 
L2, -5 h, 65 -ma choke (Triad C -6X or equiv.) 
Resistors: V2 watt, 10% unless otherwise indi- 

cated 
R1,R4,R6- 15,000 ohms 
R2- 470,000 ohms 
R3,R23- 47,000 ohms 
R5 -1,800 ohms 
R7- 15,000 ohms, 5 -watt wirewound 

LIST 

R8 -6,800 ohms, 2 watt 
R9- 30,000 ohm potentiometer (IRC -CTS Snap - 

trol CF49T or equiv. Taper: right -hand for TV 
contrast circuit) 

R10,R19 -1,000 ohms 
R11,R16 -100 ohms 
R12- 100,000 ohms, 1 watt 
R13,R17,R20 -1,600 ohms 
R14- 25,000 ohm, linear -taper potentiometer 
R15 -1.5 megohms R18-75 ohms 
R21,R22- 10,000 ohms 
R24-1 megohm, audio -taper potentiometer 
R25 -4.7 megohms 
R26- 225,000 ohms 
R27 -1 megohm 
R28 -220 ohms, 1 watt 
R29- 50,000 ohms, audio -taper potentiometer 
S1 -SPST switch on R24 
SPKR -4 -ohm speaker 
*T1- 88.108 me antenna coil. (J.W. Miller 1447) 
*T2,T3- 10.7 -mc IF transformer (J.W. Miller 1457) 
*T4- 10.7 -mc ratio detector transformer (J.W. 

Miller 1459) 
T5-Output transformer; primary: 5,000 ohms, 

secondary: 3.2 ohms (Allied 54 E 2064 or equiv.) 
T6 -Power transformer; secondaries: 125 V @ 50 

ma, 6.3 V @ 2 A (Allied 54 B 1411 or equiv.) 
TS1- Two -screw terminal strip 
TS2- Three -lug terminal strip 
V1 -6KE8 tube 
V2,V3 -6BJ6 tube 
V4 -68M8 tube 
Misc. 7 x 11 x 2 -in. aluminum chassis and bottom 

plate, 51/4 x 3 x 21/4-in. aluminum Minibox, 
tube sockets, knobs 

*A kit of coils consisting of L1,T1,T2,T3 and T4 
is available for $9.00 plus postage from Tridac 
Electronics Corp., Box 313, Aldon Manor Br., 
Elmont, N.Y. 11003. N.Y. State residents in- 
clude sales tax. No foreign orders. 
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Fig. 7 -Audio stages. Poten- 
tiometer R24 is master volume 
control and establishes max- 
imum volume of receiver. Tone 
control R29 attenuates highs. 
Output transformer T5 has sev- 
eral secondary taps (only two 
are shown, for different -im- 
pedance speakers. Receivers 
output power is about 3 watts. 

the RF voltage as low as possible (so the 
indication will be on the 1.5 -V scale) to pre- 
vent overloading of the IF amplifiers. 

Set up the VTVM for zero -center indica- 
tion and connect it to the junction of R18/ - 
C20 (jack J I) and the chassis. Adjust T4's 
top slug for zero indication on the VTVM. 
Connect the VTVM to the junction of 
C23/ R22 and chassis and readjust the bot- 
tom slug of T4 for maximum meter indica w 
tion. Repeat the steps we've just gone 
through several times until there is no further 
change in the zero indication. 

Disconnect the meter. Set up the generator 
for an 88-mc modulated output and connect 
it to TS1. Turn R9 almost full counterclock- 
wise and adjust L1's slug until you pick up 
the signal; peak -up T1 for maximum signal. 
Turn R9 almost full clockwise and set the 

signal generator for 108 mc. Adjust C4 until 
you hear the signal near the high end of the 
dial. Repeat the adjustments for T1 and L1 
at 88 mc. 

The remote -control unit dial can now be 
calibrated with the signal generator. Transfer 
type makes for a neat appearance and can 
be easily applied. Turn the volume control 
on the receiver to maximum volume and 
control the volume with R14. Disconnect 
the signal generator and connect a TV an- 
tenna (outdoor or rabbit ears) to TS1. 

It will take a little practice to operate the 
receiver with the remote -control unit and you 
may have to change the tuning slightly when 
the volume is changed. This is due to a slight 
narrowing of the receiver IF bandpass caused 
by a change of the bias on V2. 

[Continued on page 119] 
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Fig. 8 -Frcnt -end parts shown in Detail A are located on top of receiver's chassis in the right, front corner. 
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Hi-Fi Today Bombs and the Conspiracy of Silence 
By John Milder 

NOT long ago I noted in this column that 
the traditional bomb -the product that 

didn't work when you took it home, didn't 
work when you fixed it and didn't have a 

prayer ever of working as advertised -had 
passed (almost) from the audio scene. But 
it's time to make clear that what I was talk- 
ing about then was essentially the badly 
conceived ( sometimes hopelessly conceived) 
product. I wasn't trying to intimate that 
modern products don't break down. 

They do. Do they ever! The failure rate 
of some hi -fi products is disgracefully high 
and the disease affects manufacturers big and 
small, respected and fly -by- night. I don't 
think anyone is being well served by the pres- 
ent silence on this subject in the hi -fi month- 
lies and other publications. It is a real prob- 
lem. Ask anyone who's bought an electronic 
component recently. 

The souce of the problem isn't mysterious. 
Pressure to incorporate the newest technology 
in audio products is making more and more 
manufacturers rush things to market. So they 
use the consumer -instead of their own 
R &D departments -as the testing facility for 
what amounts to the pilot run of a new prod- 
uct (in some cases, a product so quickly 
superseded by a new, improved model that 
it never even makes it out of the pilot phase). 
This practice got its real start with the arrival 
of transistors in audio a few years ago and it 
has accelerated with the use of ICs and other 
sophisticated circuitry. 

What makes matters worse-and what cer- 
tainly drives most consumers up the wall 
when something needs repair -is that solid - 
state components present far more sophisti- 
cated service problems than did tubes. They 
are highly susceptible to mishandling by a 
service facility and they are by no means 
guaranteed proper care evenat the factory 
stations. There the problem often is three- 
fold: the manufacturer hasn't kept the sta- 
tion up to date on products and circuitry, it 
hasn't supplied the station with the most 
likely of his latest parts (let alone the un- 
likely ones), it has dragged its feet in diag- 
nosing and correcting problems reported 
from the field. 

There's another factor that works against 
adequate warranty servicing. Service stations 
compete with each other for appointments 
as warranty repair centers because the ap- 
parent manufacturer's endorsement helps 
bring in non -warranty business. Manufac- 
turers, with an eye to customer relations. try 
to get the best possible warranty stations. 
But, knowing the desirability to the station 
of that warranty appointment, they usually 
pay next to nothing for warranty work. 

The result, naturally. is that the service- 
man tends to push the warranty work to the 
back of the bench and concentrate first on 
the jobs that will give him a living wage - 
using warranty cases only to take up the slack 
or rushing them out when the backlog gets 
unbearable. So the original aim (taking care 
of new, in- warranty equipment) goes down 
the drain. 

As things stand, until you, the reader and 
buyer, realize a few things the problems are 
likely to continue and even get worse. First, 
of course, you must be aware that practically 
any kind of failure you experience with a new 
product isn't a one -in -a- million case. Sec- 
ondly, you have to let the manufacturer know 
directly about your troubles. (What you have 
to say is much more compelling than those 
anonymous reports from warranty stations 
which tend to hide basic problems under 
heaps of bookkeeping entries.) But, most 
important, you have to recognize, once and 
for all, that newness in an electronic product 
is not necessarily a virtue. 

I don't mean that you should wait until a 

product's been around for a while before 
you buy it. The important thing in the long 
run -especially in a hobby industry where 
manufacturers often feel they must titillate 
you with something new, new, new -is to get 
to the point where you're not nearly as im- 
pressed with newness as with goodness. 
When the manufacturer knows you're at that 
point, things will change. 

Until then, if you're really enraged by 
product breakdowns, consider a job in the 
audio servicing industry. If there's anything 
needed, it's knowledgeable people who get 
angry. 
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Wireless CW Monitor 
By HERB FRIEDMAN, W2ZLF IT doesn't take long to develop a good case 

of frustration when you send dozens of CW 
CQs and end up with only one or two replies. Reason for the poor response 
is that you probably have a bad fist. Few operators will reply to or even bother 
to listen to uneven dots, dashes and spaces. 

Prime reason for a poor fist is that you don't have a keying monitor -a 
device which enables you to hear exactly what you're sending, not just the 
click -click sound of a key. Use a monitor and you'll have a swinging fist and 
may even sound like an old -timer in two or three weeks. 

Is it difficult to connect a keying monitor? Not at all. lust use our Wireless 
CW Monitor and you'll have a no- connection installation because the rig is 
triggered by the transmitter's RF output. There is no direct connection to 
either your key or the transmitter. You set the monitor anywhere you please, 
run a wire lead near the transmitter or transmission line, and it's ready. 
Everytime you hit the key the monitor will produce a moderate -level tone. 

How it Works. Take a look at the schematic. Transistors Q3 and Q4 form 
a feedback oscillator whose frequency is controlled by R2. When there is no 
RF signal being fed to binding post BPI, Q2 appears as a high impedance 
between the negative terminal of 131 and ground. This cuts off the supply of 
current to Q3 and Q4. 

When RF is applied to BPI it is rectified by D1, filtered by Cl and fed to 
Ql. Q1 conducts and causes Q2 to conduct. This connects B2's negative lead 
to ground through Q2. Each time RF is fed to BPI the oscillator is keyed. 

The model shown costs about $10 and will work with transmitters having 
an output power of 30 watts or more. Transmitters whose output power is 
less may require a sampling loop near the final amplifier. 

Construction. The monitor is built on the main section of a 5% x 3 x 
Minibox. Most small parts go on a 13/4 x 2 in. piece of perforated board: 
Rea clips may be used for tie points. Because a heavy RF field may block the 
oscillator, the subassembly must be installed in the cabinet as shown, with 
diode D1 as close as possible to BPI. (RF must be rectified and filtered 
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Wireless CW Monitor 
before it gets loose inside the cabinet.) 

Use the transistors specified or their di- 
rect equivalent. Do not substitute a general- 
replacement type for Q1 and Q2; if the in- 
ternal leakage is high, the oscillator will stay 
on permanently. When soldering D1 and 
the transistors, use a heat sink, such as an 
alligator clip, on each lead. 

The circuit board is held to the cabinet 
with a single mounting screw. Since the un- 
derside of the perforated board faces the 
cabinet, put a 1/4 in. spacer or stack of 
washers between the perforated board and 
the cabinet at the mounting screw. This will 
prevent the flea clips, which protrude through 
the perforated board, from shorting to the 
cabinet. The two penlight cells are held in- 
side the cover by a dual battery holder. 

Checkout. Open the negative battery lead 
and connect an 0 -100 ma DC milliammeter 
in series. Apply power by turning R2. If 
the meter indicates reverse, swap the meter 
leads. If the meter indicates in excess of 100 
ma quickly disconnect the power and look 
for a short. If you hear a slight tone in the 
speaker either Dl or a transistor has been 
damaged by excessive heat. 

If the unit checks out, as indicated by no 
tone and a very low meter indication of about 
0.5 to 1.5 ma check the oscillator. Tempo- 
rarily connect (with clip leads) a 47,000 -ohm 
resistor from Q1's collector to its base. If 
all is well you should get a tone in the speaker 
whose pitch can be changed by R2. Note 
that the best sound is between 500 and.1,500 
cps. If R2 is set for too high pitched a tone 
the meter will indicate in excess of 60 ma. 
Try to avoid tone frequencies that require 
more than 60 ma. The best tone is produced 
between 30 and 50 ma. When everything 
checks out, disconnect the meter and close 
the cabinet with screws. 

Using the CW Monitor. Connect about 
15 in. of wire to BP 1 and place the wire 
near your transmitter, transmission line or 
antenna tuner. At some point you will find 
an RF hot spot that will key the monitor 
when the transmitter is keyed. If necessary, 
you can use more than 15 in. of wire. 

When the transmitter is keyed the moni- 
tor's tone should be absolutely clean. If it 
breaks out at a high pitch and rapidly drops 
in frequency during the first few code char- 

94 

Mount all components on a lia x 2 -in. piece of per- 
forated board where shown. Input from binding 
post connects to junction of D1 and R1. To avoid 
a parts jam, mount parts standing up as shown 
in photo below. Use flea clips for the tie points. 
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RF at BPI is detected by Dl, fed to base of Q1. Q1 conducts and causes Q2 to conduct. Q2 now becomes 
low- resistance path from negative end of B1 to ground, causing power to be fed to tone oscillator Q3,Q4. 

Note very short lead from binding post to board, 
single mounting screw and standoff. Ground to 
case is made via solder lug under mounting nut. 

acters, RF pickup is insufficient. Move the 
pickup wire slightly until you get a clean 
monitor tone on every code character. 

Some transmitters are so well shielded and 
so perfectly matched to the antenna system 
that there are no RF hot spots in the room. 
If such is the case, slip the end of the insu- 
lated pickup wire into the transmitter cabinet 
through a ventilation hole. 

If you can't find an RF hot spot in the 
room, and if you can't get pickup through a 
ventilation hole remove some of the coax's 
outer insulation and slip about 6 in. or less of 
the pickup wire under the shield. --1 

PARTS LIST 
B1,B2 -1.5 V pentite cell 
BP1 -5 -way binding post 
C1 -.001 µf, 15 V or higher ceramic disc 

capacitor 
C2 -.2 or .25 µf, 15 V or higher ceramic disc 

capacitor 
D1 -1N60 diode 
Q1,Q2- 2N2613 transistor (RCA) 
Q3- HEP -53 transistor (Motorola) 
Q4 -GE -2 transistor (GE) 
R1 -4,700 ohm, '/Z watt, 10% resistor 
R2- 50,000 ohm, linear -taper potentiometer 
R3-470 ohm, '/2 watt, 10% resistor 
R4- 22,000 ohm, '/2 watt, 10% resistor 
S1 -SPST switch (on R2) 
SPKR. -21/4 or 21/4-in, 3.2 -ohm speaker 
Keystone type 140 battery holder 
Misc. -5'/4 x 3 x 21/4-in. Minibox, perforated 

board, flea clips. 
A set of parts, except those listed under Misc., 

is available for $7.95 plus 50¢ for postage 
and insurance from Tridac Electronics 
Corp., P.O. Box 313, Aldon Manor Branch, 
Elmont, N.Y. 11003. N.Y. State residents 
add appropriate tax. No foreign orders. 
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Now Over 200 
Radio Shack Stores 
ARIZONA Phoenix 
ARKANSAS -- Little Rock 
CALIFORNIA - Anaheim, 

Bakersfield, Covina, Downey, 
Garden Grove, Glendale, 
La Hebra, Long Beach, Los 
Angeles, Mission Hills, 
Mountain View, No. 
Hollywood, Oakland, 
Pasadena, Pomona, Reseda, 
Sacramento. San Bruno. San 
Diego, San Francisco, Santa 
Ana, Santa Monica, Torrance, 
West Covina 

COLORADO - Denver, 
Englewood, Thornton 

CONNECTICUT- Bridgeport, 
Hamden, Manchester, New 
Britain, New Haven, New 
London, Orange, Stamford, 
Torrington, West Hartford 

FLORIDA -Cocoa Beach. 
Jacksonville, Orlando, 
W. Palm Beach 

GEORGIA - Atlante 
ILLINOIS - Belleville, Chicago, 

f. !gin, Harvey, Waukegan 
INDIANA- Richmond 
KANSAS -- Overland Park. 

Wichita 
KENTUCKY- Bowling Green, 

Newport 
LOUISIANA - Baton Rouge, 

Gretna. Monroe, New 
Orleans, Shreveport 

MAINE- Bangor, Portland 
MARYLAND - Baltimore, 

Langley Park, Rockville 
MASSACHUSETTS- Boston, 

Braintree, Brockton, Brookline, 
Cambridge, Dedham, 
Dorchester, Framingham, 
Leominster, Lowell, Medford, 
Natick, Quincy, Saugus, 
Springfield, Waltham, West 
Springfield, Worcester 

MICHIGAN - Detroit, Grand 
Rapids, Lincoln Park 

MINNESOTA - Duluth, 
Minneapolis, St. Paul 

MISSISSIPPI - Jackson 
MISSOURI - Kansas City, 

St. Joseph, St. Louis 
NEBRASKA - Omaha 
NEVADA - Las Vegas 
NEW HAMPSHIRE - 

Manchester 
NEW JERSEY - Fords, 

Pennsauken, Trenton 
NEW MEXICO - Albuquerque 
NEW YORK - Albany, 

Binghamton, Buffalo, New 
York. Rochester, Schenectady, 
Syracuse 

NORTH CAROLINA -Charlotte 
OHIO - Cincinnati, Cleveland. 

Columbus, Lima, Willowick 
OKLAHOMA - Oklahoma City. 

Tulsa 
OREGON Portland 
PENNSYLVANIA - Greensburg 

Philadelphia, Pittsburgh. 
Plymouth Meeting 

RHODE ISLAND - Providence. 
East Providence, Warwick 

TENNESSEE- Memphis, 
Nashville 

TEXAS - Abilene, Amarillo, 
Arlington, Austin, Brownsville, 
Corpus Christi, Dallas, El 

Paso, Fort Worth. Houston, 
Irving, Lubbock, Midland, San 
Antonio, Sherman, Tyler, 
Waco 

UTAH - Salt Lake City 
VIRGINIA - Arlington, 

Hampton, Norfolk, Portsmouth, 
Virginia Beach 

WASHINGTON - Seattle 
WEST VIRGINIA - Martinsburg 
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RADIO SHACK'S 
NEW LINE OF 

Science Fair 
ELECTRONIC PROJECT 

KITS 
Challenging, Educational! 
Low -Cost Introduction to Basic 

Electronics! No Soldering! 
Ideal for first -time kit builders! Radio Shack 
SCIENCE FAIR KITS let you build the way the 
pros do - by "breadboarding ". Each kit is com- 
plete with detailed instructions, pictorials and 
schematics; only the battery (in DC kits) needs 
to be added. Get in on the fun! 

28 -102, 2- Transistor Radio Kit 3 95 
28 -100, 1 -Tube DC Radio Kit 3 95 
28 -101, Transistor Organ Kit 5.95 
28 -103, Wireless AM Mike Kit 3 95 
28 -104, AC/ DC Power Supply Kit 6.95 
28 -105, 3 -Way Code Oscillator Kit 3.95 
28 -106, "OTL" Audio Amplifier Kit 4.95 
28 -107, Siren /Burglar Alarm Kit 5.95 
28 -010, 5 -Tube AM Radio Kit 9 95 
28 -109, Wireless FM Mike Kit 6 95 
28 -110, Shortwave Receiver Kit 7 95 
28 -108, Speed Control /Dimmer Kit 6.95 
28 -113, Stereo Amplifier Kit 8 95 
28 -115, FM Receiver Kit 7 95 
28 -111, Night Light/ Photo- Switch Kit .7.95 
28 -112, Bell /Buzzer /Code Key Kit 1.49 

THIS IS THE BIG ONE! 

50 -in -1 PROJECT KIT 
The Complete Self -Teaching Course 

in Basic Modern Electronics Featuring 
e 62 -Page Instruction Manual 

You have an entire electronics lab right 
on your table top! Build 50 solid state 
projects, including 15 solar energy ex- 
periments! The 50 -in -I kit comes in a 

174s11x2" fitted hardwood case, com- 
plete with speaker, solar and photo cells 

. everything you need! The clearly 
written, well illustrated manual is your 
guide to electronics adventure. #28.201. 

1 795 

DISCOVER BASIC ELECTRO- 
CHEMISTRY WITH RADIO SHACK'S 

EXCITING NEW 

Science Fair. BATTERY KIT 
Make and Use 2 "D" Cell Batteries! 
Contains All Parts and Step by 

Step Instruction Manual! 

Developed and approved by educators for 
youngsters from 7 to 16 - Radio Shack's 
new SCIENCE FAIR BATTERY KIT is an 
ideal introduction to the theory of electric 
power. Assemble two Radio Shack longer - 
life D cells; use them to power projects I , 
or toys! It's entertaining, educational and 
useful, and the completed batteries are 
first quality! Illustrated manual gives as- 
sembly details, theory and suggested ex- 
periments. #28-125 
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1495 
Pair 

RAD 0 SHACK MICRO SPACE PATROL: 
World's tiniest (3 -5/16 x 2 -7/16 x 

11/4') walkie talkie! No bigger than a 
ciga efte pack, this 100MW midget has 
plen y of sock. Double transformers 
and telescopic antenna give extra 
range and talk -power. A great gift 
idea! Includes Ch. II crystal and bat- 
tery. #60-3032 

169 

RADIO SHACK EXPERIMENTERS' PERF- 
BOX: Professionalizes project building; 
eliminates chassis cutting, drilling. Re- 
movable 31 x 6" perfboard front 
makes component wiring faster, easier! 
Drilled 21/4" speaker grille in rear. 
Sturdy bakelite case is 344 x 61/2 x 
2 ". Hole diameters: 0.062 ". Ideal for 
hobbyists. #270 -097 

695 

RADIO SHACK 200MW SPEAKER- AMPLI- 
FIER: Fully wired, ready to use as a 
personal extension speaker, in elec- 
tronic projects, etc. Hi -gain solid state 
amplifier with 2" speaker, on -off/ 
volume switch, input jack, cable. 300- 
12,000 cps. Only 2 -3/16 x 33/4 x 134 ", 
in high -impact pocket - size case. 
#277-1008 

995 

RADIO SHACK DUoFONE STEREO OR 
MONO HEADSET: For classroom or 
broadcast use, anywhere you need a 
wide -range under -chin dynamic head- 
phone! 2 switches in the plug select 
stereo or mono at either 600 or 2000 
ohms. Lightweight (8 oz.), comfortable, 
amazing clarity of sound. For any solid 
state device. #33 -197 

Our Reg. Our Reg. -7' 6995 595 
SALE SALE 

4995 395 

RADIO SHACK FM /AM 
RADIO/TAPE RECORDER. 

The exciting FM /AM portable that 
makes and plays its own recordings off 
the air or on location Capstan drive; 
21/2" reels; 10 transistors; level meter; 
battery indicator. Dynamic mike, bat- 
teries included. 51/2 x 8112 x 21/4 ". 
Plays on 117 YAC or Batteries! #14.940 

RADIO SHACK AC /DC VOM: 1000 ohm - 
per -volt multitester for home or shop 
use. 13/4" 2 -color meter; handy zero 
adjust feature. AC or DC volts: 0 -5, 
150, 1000. Current: 0 -150 ma. Resis- 
tance: 0- 100,000 ohms. Accuracy: 3% 
(DC), 4% (AC). 31/2 o 21/2 x 1" black 
bakelite case. Test leads, instructions, 

Radio Shack Stuns the Music World! 

AMAZING STEREO CHANGER BUY! 

Direct Factory Purchase! 1 
699 Stereo Cartridge Installed! 

Radio Shack's direct factory purchase 
brings you the same 4 -speed American - 
made changer used in current blue - 
chip consoles at huge savings! Just add 
the leads and a base; the stereo car- 
tridge is already installed, and we in- 
clude a 45-rpm spindle free! 13 x 6 
x 111/4 ". Hurry - we can't predict if a 
deal like this will ever come along 
again! #42 -2293 

RADIO SHACK'S BIGGEST TAPE BUY! 
1800' "CONCERT" POLYESTER TAPE! 

Less than Half the Usual Price for 
the Same Type Tape! 

Pre -Tested! Double Play! Strong! 
1.0 Mil Polyester; 1800'; 7" Reels! 

Per Reel 

155 III Each 

Lots of 3 -9 Lots of 10-49 

139 125 
Each Each 

8 0 fEy Lots of 50-Up 

POIVESi`R111 iD9 

J'1A Each 

RECOROIRG 
tFOE 

St14ER SIRERGtH 

batteries included. #22.4027 #44 -1018 r 
CLIP COUPON AND MAIL TODAY TO: 
RADIO EAST: 730 Commonwealth Ave., Boston, Mass. 02215 Dept. XN 
SHACK WEST: 2615 West 7th St., Fort Worth, Texas 76107 

Rush me the items I've listed below. I enclose $ 
including 500 for handling and postage anywhere in the U.S.A. 

Look! Triple 
Play 8 -Track 
Stereo Tape 
Cartridges 

.,,,.. 
Only 495 

Ea. 

3 Complete Albums for 
the Price of One! 
30 Full -Length Tunes! 

Heritage of Broadway 51 -3004; Melodies of 
Love SI -3005; Sounds Smooth 51 -3006; Say It with Strings 51 -3007; Forever Favorites 51- 
3008; Then They Wrote 51 -3009. 
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MUSEUM PIECES. . . The 1927 TV tubes above are part of a collection given by Dr. Philo 
Farnsworth, pioneer of television invention, to the Smithsonian Institution. At top is the first 

oscilloscope tube with internal deflection plates. Below it (left to right): first image dissector, first 
projection oscilloscope, primitive image orthicon with electron multiplier, first flat oscilloscope. 

Electronics in the News 

Look -Type Method... A way of con- 
trolling a typewriter by means of a 
beam of light has been developed in 
England to offer new capabilities to 
the handicapped. Light source is object 
attached to right side of patient's head. 
The bank of photocells next to the 
typewriter will respond to beam only 
if it remains on a single letter long 
enough to trip time -delay circuits, re- 
ducing errors from random motion as 
patient moves his head to aim beam. 
For patients familiar with typewriter, 
photocell bank is arranged like stand- 
ard keyboard; for others it has most - 
used letters near the center to minimize 
head motion. Photocells may be ceiling - 
mounted for bedridden patients. Rolls 
(rather than sheets) of paper minimize 
assistance patient will require. System 
costs about $1,320 from Hugh Steeper, 
Ltd., London. 
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Miro-Light... Latest in the 
Would-You-Believe depart- 
ment is a lamp so small it 
can be held in a draftsman's 
ruling pen. As shown, it is 
0.375 in. long and 0.15 in. 
in diameter; without base it 
is 0.325 in. long and 0.11 in. 
across. Its life -expectancy 
rating is also impressive: 40,- 
000 hours. It is available 
from IEE, Van Nuys, Calif., 
in several voltage ratings. 

Gadgets for Execs. . . The 
VIP Electronic Desk, they 
call it. And it should make 
you feel like an office baron 
even if it keeps you from get- 
ting any real work done. It 
has a built -in TV for broad- 
cast reception and closed - 
circuit monitoring, an alarm 
clock that can be set to turn 
on the AM /FM radio, a 
removable cassette tape re- 
corder, a high -intensity light 
and a digital calendar -all 
clustered around a master 
control panel. It's made by 
Interstate Industries of Chi- 
cago and costs $1,295. Oh 
yes-it also has a pen and 
pencil set. 

..., '__ MLVIM ,, 
, , 

NOZZLE 

KAicN 

:Lwsc Squirt- Writer. . . Teletype Corporation has devel- 
oped a typewriter mechanism without type for use 
in high -speed data communications. In diagram at 
left, valving electrode passes squirts of negatively- 
charged ink from nozzle. Charged droplets are then COLECTKIN 

controlled by deflection electrodes (much like elec- 
* ICAL tron beam in oscilloscope) to form letters. Actual 

distance from nozzle to paper is Sié in. Memory unit 
controlling deflection holds 64 characters, squirts out 
120 per second. í 
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WHAT NAPE SATELLITES DONE FOR 

WEATHER FORFCASTING? 
By J. K. LOCKE 

FOR eight years now we've been hearing 
about weather satellites. The pictures they 

take -mostly showing huge white swirls and 
splotches that weathermen assure us are 
clouds as seen from space -are published in 
newspapers and magazines and shown on TV. 
But are weather forecasts any better than 
they used to be? Ask a random group of your 
friends and chances are they'll reply with a 
resounding no. 

What has happened? We've spent hundreds 
of millions of dollars to design weather satel- 
lites, launch them and build the ground sta- 
tions to collect the information they send 
back. But what do we have to show for it 
all? 

To find out, I recently visited the National 
Environmental Satellite Center in Suitland, 
Md. (a suburb of Washington, D.C.), hub 
of our present weather satellite activity. I 
also talked to meteorologists, engineers, 
space authorities and other experts around 
the country. 

By their tally we've managed to get 18 
weather birds into orbit since 1960 -10 
TIROS, 2 Nimbus, 6 ESSAs. More will be 

launched soon. From these orbiting picture - 
takers we've received millions of weather pic- 
tures. This monster photo album has accom- 
plished three things: 

Improved weather forecasting tremen- 
dously in some parts of the world (doing rela- 
tively little, however, for much of the U.S. - 
more of that later). 

Taught weathermen a lot about the basic 
mechanism of weather. 

Helped space experts develop the hard-. 
ware for a fantastic system (now in the plan- 
ning stage) that will ultimately give us ac- 
curate forecasts for up to two weeks in ad- 
vance. 

You can't predict tomorrow's weather until 
you know what's happening today. Until sat- 
ellites came along weathermen knew what 
was happening over only about five per cent 
of the earth's surface with any regularity. 

That changed at dawn on the morning of 
April 1, 1960, when TIROS I rocketed into 
orbit from Cape Canaveral. TIROS was sup- 
posed to be strictly experimental. But with- 
in 48 hours excited weathermen were begin- 
ning to use its pictures in making up forecasts 
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Mosaic at left is pieced together from 
pictures of the world's entire surface 
photographed at the same hour 
(solar time) in one day by weather 
satellite in sun -synchronous, near - 
polar orbit on successive passes over 
daylight side of earth. Latitude and 
longitude are filled in by computer at 
receiving station, as are continental 
outlines (too line to be seen here). 
Sands of North Africa and Arabia can 
be seen at top center. Most prominent 
storm center is over Indian Ocean. 
Most complex of weather satellites 
are Nimbus series (right). Nile is visi- 
ble at left in detail of Nimbus day- 
light photograph of the area border- 
ing the Red Sea (right, center). At 
night it uses infra -red sensors that 
can detect temperature difference be- 
tween Gulf Stream and surrounding 
waters of Atlantic Ocean (bottom). 

-particularly for regions, such as the Pacific 
Ocean, where there wasn't much other data. 
A TIROS satellite spotted Hurricane Carla in 
1961, two days earlier than she would have 
been seen using regular methods. Based on 
satellite warnings, 350,000 people had time 
to evacuate in the largest operation of its kind 
in history. 

NASA itself (which put up TIROS I and 
nine successors) began using the telemetered` 
weather information almost immediately - 
and frequently in important ways. In August, 
1965, for example, as Peter Conrad and Gor- 
don Cooper were ready to end their historic 
eight -day mission, a special Weather Bureau 
unit checked TIROS pictures and found a 
tropical storm brewing in the splash -down 
area. So the mission was stopped one orbit 
early and the men landed in a safe area. 

Despite such dramatic uses these space - 
traveling weather stations haven't made much 
difference in weather forceasting within the 
U.S. "A forecaster in Chicago or St. Louis," 
says Dr. Clifford A. Spohn, operations di- 
rector of the National Enviromental Satel- 
lite Center (NESC), "is surrounded with con- 
ventional observations. But take the man in 
an island location -say Hawaii. We're sud- 
denly giving him data when he had al- 
most none." 

Most of the helpful data so far has come 
from the TIROS satellite series. Despite the 
early success of the program, though, most 
experts were agreed by early 1960 that Tiros 
was much too unsophisticated a bird to be 

July, 1968 

r 

O 

103 

www.americanradiohistory.com

www.americanradiohistory.com


WHAT HAVE SATELLITES DONE FOR 

WEATHER FORECASTING? 

a permanent part of the meteorological net- 
work. So work began on Nimbus. 

The contrasts between TIROS and Nim- 
bus are striking. TIROS spun like a top to 
keep itself stable in space. As it circled the 
globe its camera pointed at earth only about 
half the time and out into space the other 
half. Nimbus has a complex stabilization sys- 
tem to keep it pointing earthward. TIROS 
had a fairly simple picture -taking system; 
Nimbus has TV cameras, infra -red scanning 
equipment and a system called APT (Auto- 
matic Picture Transmission) that allows users 
anywhere in the world to get pictures of their 
own area directly from the orbiting bird. 

To perform these wonders, Nimbus has to 
be far bigger (830 -1300 lb. in various ver- 
sions as compared to about 300 for TIROS) 
and more than twice as expensive. And the 
appearance is radically different. TIROS 
looks like a bass drum 4 ft. in diameter and 
studded with jewels (solar cells). Nimbus, 
with its two wings and cylindrical body, looks 
like a big - bottomed butterfly, 10 -ft. tall. 

By 1964 Nimbus was in orbit and weather 
men were jubilant. For one thing, it was in 
a polar orbit and photographed every square 

104 

foot of the earth's surface twice a day. On 
the daylight side it used its regular vidicon 
camera as had TIROS. On the night side its 
infra -red scanners got pictures with almost as 
much detail. 

But, despite the success of Nimbus, the 
Weather Bureau had already decided against 
it as a second- generation operational satel- 
lite even before its maiden voyage. There 
were several reasons for the paradoxical de- 
cision. First, the complexity of Nimbus 
made the chances of failure too great. Sec- 
ond, it cost too much. And third, the earlier 
TIROS had proved to be far better than any- 
one had anticipated. 

Besides, some of the original problems with 
TIROS had been overcome. Take that busi- 
ness about pointing out into space half the 
time, for example. Spacecraft designers 
shifted the spin axis of TIROS IX by 90 de- 
grees so the drum rolled along its orbit like a 
wheel rolling down a highway. The camera, 
on the curved outer surface of the wheel, 
points straight down once a revolution (about 
once every 6 sec.). It's simple to snap the 
shutter at that moment. Thus TIROS could 
take pictures continuously (as could Nimbus). 
The path of TIROS was changed, too, to a 
near -polar, sun- synchronized orbit. That 
means that the orbit was calculated so that 
the satellite always passes overhead at the 
same local time -say 9:00 a.m. -everywhere 
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on the sunlit side of the globe. 
With these changes made, weathermen de- 

cided that the system was no longer experi- 
mental. In January, 1966, after ten consecu- 
tive successful TIROS shots, the meteoro- 
logical satellite program became operational. 
Control and data acquisition were transferred 
from NASA to NESC. The new bird 
launched that month, which would have been 
TIROS XI, became ESSA 1 for the Envir- 
onmental Sciences Service Administration, 
the division of the Commerce Department 
that contains both the Weather Bureau and 
NESC. 

The ESSA satellites, of which there are 
now five flying, are of two basic types. One 
is a stored -data bird. It snaps pictures all 
through an orbit, putting them on tape as it 
goes; on command, it plays back .the 12 
photos it has recorded. The other is APT. 
It takes a picture every six minutes, transmit- 
ting it to the ground immediately. Anybody 
who wants to tune in, can. 

The stored -data satellite transmits its data 
to ground stations in Wallops Island, Va., 
and Gilmore Creek, Alaska. I was on hand 
when a relay from Gilmore Creek was to 
be received at NESC headquarters. 

When Dr. Spohn and I entered the control 
center a technician was checking the line to 
Alaska. Green waveforms danced on oscillo- 
scopes. Tape transport mechanisms stood 

ready to record data and send commands. 
Elsewhere around the large, low -ceilinged 
room stood facsimile transmitters grinding 
out pictures to weathermen across the coun- 
try. And lining the walls were the computers 
-small ones for routine chores, a Control 
Data 6600 for the main data -handling job. 

The pass itself had all the excitement of 
the morning milk delivery. The tape trans- 
ports turned. The waveforms on the oscillo- 
scopes changed. The technicians made occa- 
sional adjustments of thè equipment. 

What was really going on, Dr. Spohn ex- 
plained, was considerably more interesting. 
Some 3,000 miles northwest of where we 
stood in Maryland, the satellite came rolling 
up over the Alaskan horizon. A signal shot 
from the 85 -ft. dish at Gilmore Creek, asking 
the bird what was new. The satellite examined 
itself, checked temperatures at various criti- 
cal points, power levels of the batteries, the 
positions of all switches. Then, in a few sec- 
onds of furious telemetry, it spewed out more 
than 80 specific pieces of information. The 
signals entered the dish in Alaska and were 
piped directly to headquarters in Suitland. 
There, a pen traced out a series of peaks on 
a roll of moving paper, a tape recorder cap- 
tured the same information in magnetic form 
and a computer began analyzing the data 
and printing out a report of the bird's health 
and current operating conditions. 

Weather Bureau office 
at Kennedy Interna- 
tional Airport receives 
photos directly from 
APT (Automatic Picture 
Transmission) satellite 
on facsimile printer (far 
left). Separate shots are 
then pieced together to 
make a comprehensive 
picture of weather over 
Atlantic Ocean (center) 
and, with analytic nota- 
tions, given to pilots 
heading overseas (this 
page). Information on 
weather at sea was al- 
most non -existent before 
the program began. 
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WHAT HAVE SATELLITES DONE FOR 

WEATHER FORECASTING? 

Then the orbiting picture -taker got down 
to business. Within two minutes, it played 
back the 12 stored pictures from its tape. 
Finally, for the remaining six minutes of con- 
tact with the antenna, Maryland control sent 
its commands. ESSA was told how many pic- 
tures to take and where to take them on the 
next orbit. 

The satellite keeps track of time and its 
location by counting its own spins. Each time 
it rotates, earth sensors notify the computer 
aboard and it ticks off one more revolution. 
Obviously, precision of the spin rate is criti- 
cal. Ground control computes the exact area 
covered in each picture by knowing exactly 
what spin it was taken on. The system is so 
accurate that when the pictures show land- 
marks (such as islands or continents) they're 
invariably within a half degree of latitude or 
longitude of where the computer says they 
should be. 

To keep the spin rates accurate (5.5 to 6.5 
seconds per revolution, depending on func- 
tion), ground control adjusts both spin and 
attitude every day. Three coils are built into 
the satellite, one oriented along each of its 
three axes. When the proper switches are 
closed by command from the ground the 
coils, spinning in the earth's magnetic field, 
act like a DC motor and produce torque to 
readjust the satellite's motion. Without cor- 
rection, the spin rate would he a fraction of 
a second slower each day. 

While all the chit -chat between ground 
control and satellite was going on, Dr. Spohn 
explained that after the run the taped data 
are played back to make pictures. The pic- 
ture strips are developed and added to those 
that came in previously to build up a portrait 
of the entire earth. 

As the pictures accumulate, analysts pore 
over them to spot storms. When they find one, 
they immediately send storm warnings (hun- 
dreds of them each year) to all countries that 
may be affected. Then the pictures go to the 
National Meteorological Center in the build- 
ing next door. There experts analyze them, 
add information they derive from the photos 
and send out complete analyses of world 
weather patterns to forecasters and weather 
bureaus around the globe. 

ATP satellites are used differently. Any- 
body who wants an instant picture of the 
weather for several thousand miles in all di- 
rections can tune in as the APT passes over- 
head. ATP was designed so that its signal 
can be picked up on relatively cheap, simple 
equipment. One company now sells a corn - 
plete setup (antenna, receiver and facsimile 
printer) for $6,000. Many amateurs have 
put together their own. One ham used an old 
TV set, slightly modified, as the receiver. He 
built his own facsimile printer around a mo- 
torized rolling pin. For some of the contents 
of his junk box plus about $30 in cash he gets 
a fairly good picture. (By the way, if you 
write to NESC they will send basic instruc- 
tions on the kind of system it takes.) 

NESC knows of at least 200 stations that 
tune in on APT transmissions. There un- 
doubtedly are more. Weather -Bureau and 
military forecasters use it widely. So do at 
least 42 known foreign governments. Uni- 
versities have rigs. The weather forecasters 
at Kennedy Airport give pilots bound over- 
seas complete pictures of the weather ahead, 
directly from the APT. And TV stations in 
many U.S. cities use APT daily to bring their 
audiences bird's -eye views of the weather. 

More important in the long run, though, 
is another product of the weather satellite 
program -a better understanding of the basic 
mechanism of the weather itself. "For exam- 
ple, we notice a curious clear band associated 
with cold fronts that we didn't know was 
there," says Dr. Spohn. "When we figure out 
why it's there, we'll know a good hit more 
about the flow pattern that produces it. And 
that will lead to a greater overall understand- 
ing of a storm of this sort." Scientists have 
also discovered strange parallel lines of 
clouds along each side of the equator, pe- 
culiar doughnut- shaped clouds, and other 
mysterious phenomena. 

"We're like a fisherman who has a net with 
holes of a certain size," says Dr. Spohn. "As 
far as he is concerned, the smallest fish in 
the sea are the ones that are bigger than the 
holes in his net. But when he gets a net with 
a finer mesh, all of a sudden he's got -a lot 
of new fish that he has to explain. We've got 
a lot of new weather phenomena. When we 
explain them we'll know a lot more about 
weather than we do now." 

Scientists are now working on new ways 
to get far more information from our orbiting 
weather stations. For example, a Nimbus 
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scheduled to fly soon will have facilities for 
sampling infra -red energy at various wave- 
lengths. (Nimbus satellites are now used for 
developing experimental equipment and tech- 
niques.) If the experiment works, weather- 
men will be able to determine air temperature 
at a number of different levels in the atmos- 
phere. 

One of the most dramatic advances came 
with the launching of ATS (Advanced Tech- 
nology Satellite), a vehicle designed to carry 
a number of experiments including some in 
the weather field. With this synchronous sat- 
ellite on station over a single spot in the 
Pacific, NASA controllers had it snap a pic- 
ture every 20 minutes. At NESC, the indi- 
vidual pictures were put together into a 

movie. "Talk about understanding the at- 
mosphere!" says Dr. Spohn. "You actually 
see the weather developing before your eyes. 
We're seeing things we just never knew hap- 
pened." 

More recently, ATS 3 turned in a spec- 
tacular advance by increasing the rate at 
which pictures can be taken and by produc- 
ing the first weather pictures in color. ATS 3 

is positioned farther east so it can keep an 
eye on hurricane spawning grounds in the 
Caribbean, providing an early warning sys- 
tem and more basic research on the way 
weather forms and how it can be evaluated. 

Today's scientists are designing buoys they 
hope to spot around the ocean to read surface 
winds, temperatures, humidity, and other 
factors. Satellites would pick up the informa- 
tion and relay it to forecasting centers. 

Investigators from the National Center for 
Atmospheric Research in Boulder, Colorado, 
have been sending constant -altitude balloons 
into the sky for a year, testing a technique 
they hope will furnish (via satellite) still 
more data on wind direction and velocity, 
temperature, pressure and other variables. 

By the mid- 1970s, if present plans work 
out, the real payoff of the entire system should 
begin to appear. Synchronous satellites 23,- 
000 miles up will snap pictures and collect 
and relay information from thousands of bal- 
loons, buoys and automatic weather stations. 
Polar -orbiting satellites will view the poles 
(not visible from the synchronous birds) and 
may also peer into the various layers of the 
atmosphere to collect still more data through 
their infra -red eyes. Huge computers, far 
larger than any now available, will digest 
these mountains of information and pour out 
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their forecasts. 
"When these elements come together in 

a final operational system," says David S. 

Johnson, director of NESC, "we'll see a very 
significant improvement in weather forecast- 
ing. We expect to be able to forecast the 
weather 10 to 14 days in advance with the 
same accuracy we are achieving with our 
present 24 -hour forecasts." 

When that happens, if the weatherman 
tells you it will rain tomorrow you'd better 
believe it. -11 

Good Reading 

Continued from page 60 

lowing. Richard Dorf, who runs the Schober 
Organ Company, is probably the most articu- 
late expert on the theory and practice of the 
instrument. I seriously doubt there will be 
a more thorough treatment than this one. By 
the way, don't confuse electronic instruments 
with electrified ones. This book is strictly 
about electronic organs. 

And Make Note Of ... 
WIRELESS WORLD GUIDE TO BROAD- 
CASTING STATIONS. Gil/er Associates, 
Park Ridge, NJ. 136 pages. $1.95 

101 WAYS TO USE YOUR SQUARE 
WAVE AND PULSE GENERATORS. By 
Robert G. Middleton. Howard Sams, New 
York, Indianapolis. 160 pages. $2.95 -$- 

The Listener 

Continued from page 58 

14500 kc down to 100 kc. The transmitter is 
activated by ground command and then turns 
itself off 13 minutes later. The sounder is on 
the air four or five hours a day. 

Your best bet for logging Alouette II (op- 
erated by the Canadian Defence Research 
Telecommunications Establishment in Ot- 
tawa) is, of course, on 14500 kc where its 
signals most often will penetrate to the earth. 
An ionospheric sounder makes a swishing 
sound as it passes over the frequency but you 
will have to be careful because several other 
sounders also sample 14500. Pulses from 
Alouette II will appear on the channel once 
every 30 seconds. Reception always will be 
brief -never more than 13 minutes. - 
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A Career In Airline Electronics 

Continued from page 70 

Other airlines that have indicated they 
would consider a likely applicant without an 
FCC license are Northwest and Continental. 
They have no formal programs at present 
and judge each case on its own merits. But 
as Phil Leach, Northwest's District Manager 
of Maintenance at Kennedy International 
Airport, says: "The feeling in general among 
airline officials is that within the next four or 
five years there won't be any avionics tech- 
nicians on tap unless we start doing some- 
thing about the problem now." 

Just what they may have to do was voiced 
by E.H. Brown, American Airlines Manager 
of Electrical Equipment at La Guardia Air- 
port in New York: "The airlines may have to 
set up training programs for avionics tech- 
nicians similar to those they already have 
for pilots and stewardesses. As a fact of life, 
airlines will have to be prepared to train men 
who may then go out and look for better - 
paying jobs. But training programs are neces- 
sary if the airlines are going to get the needed 
personnel." 

There are two categories of avionics tech- 
nicians. Line technicians do routine checks 
on all arriving aircraft and perform minor 
repairs or adjustments to equipment. If a 
piece of gear can't be repaired on the aircraft 
they replace the defective unit and send it to 
the radio shop. This is where testing, calibra- 
tion and extensive repairs are carried out. 

The most extensive radio shops are located 
at airline overhaul bases such as that of Trans 
World Airlines in a former cornfield outside 
Kansas City, Mo. Since airlines' equipment 
and maintenance practices are similar, a 
facility like this can trade off overflow 
work with those belonging to other lines. 
Here, the giant jets periodically are brought 
in and stripped of every piece of equipment 
from seats to the most complex navigational 
gear. Each unit is rebuilt completely. With 
over 6,000 items, the men naturally become 
specialized. Prime area of interest is the 
navigational field. 

About 30 hams work at the TWA base. 
Several we spoke to indicated how valuable 
their hobby had been as a foundation for their 
careers. But you don't need to be a ham to 
consider this kind electronics work with an 
airline. All you need is the aptitude and an 
eye to the future. -1 -- 

CIRCLE NUMBER 7 ON PAGE 11 
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Look into TWA's 
"up up and away' program 
for Avionics Technicians. 

And fly. 
If you have the skills (or even just the aptitude), we 
have the opportunity. An opportunity for you to 
turn a talent for electronics into a career in aviation 
navigation and communications equipment main- 
tenance. And move up fast in a fast -moving industry. 

At TWA, the world's first all -jet airline, you'll be 
working with (and on) the latest, finest equipment. 
And the same kind of reasoning that made us first 
in ordering the American SST is behind our train- 
ing and promotion policies -to help your career 
take off. 

If you've an FCC Second Class Radio Telephone 
license (or better), you'll be able to choose from 
positions open at our New York, Los Angeles or 
Kansas City facilities. If you have the 
experience, but no license, you can 
work in the Kansas City 

UP UP 
d 

Ser.,,. mark maned .aelu.i..ly by T.... world Aldine. Inc 
An Equal Opportunity Employer (M /F) 
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overhaul base instrument shops while you study 
for your 2nd class license. 

In either case, you'll get an excellent starting sal- 
ary, top benefits, plus the extended travel privileges 
only an airline that flies worldwide can provide. To 
get further details, fill in the coupon. And fly. 

TWA Employment, 10 Richards Road, Kansas City, Mo. 64108 
Please send me more information on a career with TWA. 

Name 

Address 

Zip 

Education 

Licenses held 

Location preference: N.Y. L. A. K. C. 
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`I have not y et, 
indeed, 

o thought g a remedy 
for ... afNJAMINFRANAI.IN luxar y 

"T am not sure that in a great state it is capable of a 

1 remedy; nor that the evil is in itself always so great 
as it is represented. 

"Suppose we include in the definition of luxury 
all unnecessary expense, and then let us consider 
whether laws to prevent such expense are possible to 
he executed in a great country, and whether, if they 
could be executed, our people generally would be 
happier, or even richer. 

"Is not the hope of being one day able to purchase 
and enjoy luxuries, a great spur to labour and in- 
dustry? 

"May not luxury, therefore, produce more than 
it consumes, if, without such a spur, people would 
he, as they are naturally enough inclined to be, lazy 
and indolent? To this purpose I remember a circum- 
stance. 

"The skipper of a shallop, employed between 
Cape May and Philadelphia, had done us some 
small service, for which he refused to be paid. My 
wife, understanding that he had a daughter, sent 
her a present of a new -fashioned cap. 

"Three years after, this skipper being at my 
house with an old farmer of Cape May, his passen- 
ger, he mentioned the cap, and how much his 
daughter had been pleased with it. 

"'But (said he) It proved a dear cap to our 
congregation.' 

"How so ?" 

"'When my daughter appeared with it at meet- 
ing, it was so much admired, that all the girls re- 
solved to get such caps from Philadelphia, and my 
wife and I computed that the whole could not 
have cost less than a hundred pounds.' 

"'True', (said the farmer) 'but you do not tell 
all the story. I think the cap was nevertheless an 
advantage to us; for it was the first thing that put 
our girls upon knitting worsted mittens for sale at 
Philadelphia, that they might have wherewithal 
to buy caps and ribbons there; and you know that 
the industry has continued, and is likely to con- 
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tinue and increase to a much greater value, and 
answer better purposes.' 

"Upon the whole, I was more reconciled to this 
little piece of luxury, since not only the girls were 
made happier by having fine caps, but the Phila- 
delphians by the supply of warm mittens." 

"Poor Richard" put his finger on this simple key to 
an expanding economy over 200 years ago. So, isn't it 
strange to find people -well- meaning people -in this 
country today who still frown on the luxuries most 
of us work to enjoy? They want the government 
to restrict the broad range of products and services 
in the marketplace. And to cut back on advertising 
because it makes people want things they don't need. 

Don't need? Well, of course, no little girl needs 
a bow in her hair. Yet, Mary Murphy will forever 
top off the apple of her eye with a ribbon. And 
where would the ribbon factories be without her? 
And the ribbon clerks? 

It is just this very human desire to add the little 
frills to our living that has created our jobs and our 
prosperity ... the ribbon factories and automobile 
factories and television factories ... and the most 
dynamic economy in man's history. Shouldn't we 
be careful about how we tinker with the forces that 
have created all this? Because the simple, troubling 
truth is, nobody knows for sure how far you can 
regulate our economy without damaging it. 

Magazine Publishers Association 
An association of 365 badine U.S. ma`arinet 
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EI Visits Radio Americas 

Continued from page 51 

This reminds me of one hilarious (to 
Beason and myself) incident in connection 
with that supposedly secret government or- 
ganization. According to a lot of people who 
seem to know what they are talking about, 
including the authors of a book on the CIA, 
the Rolex wristwatch is supposed to be some 
kind of secret identification amulet for CIA 
agents. Rolexes are quite expensive and sel- 

dom seen but two of the half -dozen RA engi- 
neers we got close to were wearing them. 
That's quite an average for such a small pop- 
ulation. Furthermore, I happened to be wear- 
ing one at the time and on two occasions I 

turned my head sharply and found the same 
chap staring intently at my watch. 

Life on Swan Island can be quite attrac- 
tive if you are not easily bored, want to stash 
away some money and don't mind a monastic 
life. The place is as quiet and removed from 
the cares of the workaday world as some 
Himalayan palace. There's no rush -hour 
traffic, no crime, no police, no TV, no door - 
to -door salesmen, no telephone company. 
There also are no women (except for the 
wives of two laborers). All Swan offers is 
plenty of good beaches, surf and deep -sea 
fishing, skin diving, short work hours with 
minimum pressure and recreation facilities 
which include a bar for the RA crew (called 
the lggy Club for the iguanas on the island), 
a pool table, card tables, regular movies, 
plenty of sunbathing and even a player piano 
( currently out of service) . 

A little PX -like company store peddles 
everything from Baby Ruth candy bars to 
name -brand liquors at fantastically low 
prices (would you believe Johnny Walker 
Red Label for $2.20). 

And the lggy Club is not all. Swan proba- 
bly sets some kind of world record, saloon - 
wise, because there is yet another bar on the 
island, making one joint for every 20 resi- 
dents. The second bar is called the Swan 
Island Playboy Club and is located on the 
federal compound, which is another clearing 
wan a fence around it that lies a bit more 
than a quarter of a mile from the RA digs. 
The Playboy is done up in the true island 
manner, the walls and roof being palm thatch 
as put together by Caymanian laborers. The 
latest records blast forth from the club's 
phonograph and slightly mildewed Playmate 
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pictures adorn the walls. Both bars are open 
24 hours a day and are run on the honor 
system. You help yourself and drop a quarter 
in a can. 

Which brings us to the most popular sport 
of all on Swan Island. Drinking, it is called. 
When work is done there is not a whole lot 
else to do for a bunch of men who tend to 
be gregarious, happy -go -lucky types. It is not 
that the island is populated by a bunch of 
drunks. Far from it. All no doubt drink in 
moderation, but with enough consistency that 
a rattlesnake would die of frustration on the 
island. 

There is another possible pursuit. That 
would be going stark, raving mad. As the 
army found out on Pacific islands in World 
War II, it takes an unusual man to adapt to 
a life of the same boring weather and the 
same boring scenery and the same boring 
faces day after day. 

The weather is typically tropic. Our day on 
Swan (Feb. 7) was in the middle of a cool 
snap and the temperature got up only to 80 °. 
Usually it hits 85° to 87 °. During the course 
of a whole year the lows almost never drop 
below 70° and the hottest summer day sel- 
dom shows 90 °, partly because of constant 
southwesterly winds which, besides cooling 
the island, help keep mosquitoes away. 

One last recreation is offered by the pres- 
ence of a complete Collins ham station in 
an old panel truck parked on the RA com- 
pound. Hams from both compounds operate 
the station any time they desire -and have 
never been known to fail to get answers on 
a CQ call. KS4 cards are so rare that one call 
usually creates a six -deep pile -up. 

We had heard that RA personnel and the 
people from the government compound did 
not mix but found quite the opposite to be 
true. Although each outfit has separate build- 
ings the island population seemed to be a 
large and happy family. In fact, it sometimes 
is hard to tell which people work where. 

Of the two compounds, the federal one is 
the better looking, having freshly painted 
white concrete block buildings arranged 
neatly around a well -manicured hunk of 
lawn, and it also is thinly populated in com- 
parison with Radio Americas. The FAA staff 
consists of exactly one man, a nice chap by 
the name of Carr. The Weather Bureau staff 
consists of four people, and then there are 
a couple of laborers around. 

The federal people normally do Swan tours 

111 

www.americanradiohistory.com

www.americanradiohistory.com


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 

can 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 state zip 

---- 
attach 
label 
here 

L----1 
ELECTRONICS ILLUSTRATED Sub- Dept., Greenwich. Conn. 06830 

RADIO 
MECHANICS 

World's Most Experienced Airline! 
Opportunities available at our major overhaul facility lo- 
cated at John F. Kennedy International Airport, Jamaica, 
New York. 

We are seeking Radio Mechanics with 2nd class FCC 
license to troubleshoot and overhaul aircraft electronic 
systems and components. 

Starting rate $3.53 to $3.86 per hour dependent upon 
experience. 

All employee benefits including world wide travel privileges. 

Apply or send details to 
Employment Office-Hangar 14 

PAN AMERICAN 
WORLD AIRWAYS 

Jahn F. Kennedy International Airport, Jamaica, New York 

An Equal Opportunity Employer 

of two to six months and then are sent to 
some other station. But Radio Americas peo- 
ple have no definite rotation and some have 
been on Swan as much as two years. Sur- 
prisingly, requests for second tours are not 
at all unusual. 

Radio Americas does not have its own di- 
rect radio communications to headquarters 
in Miami. If an emergency arises they use 
the FAA's teletype facility. Indeed, while we 
were in the area the FAA's two -way voice 
equipment was used to contact the motor 
vessel Daydream, which calls at the island 
every couple of weeks with RA supplies that 
cannot be flown in. 

These favors are reciprocated by RA's 
permitting licensed Weather Bureau and 
FAA people to use their ham station. 

Curiously, while Radio Americas has no 
FCC license to operate its 50,000 -watt broad- 
cast transmitter and 5,000 -watt short -wave 
rig from this little patch of U.S. territory, the 
ham station is licensed and so are all of its 
operators. We were told that an FCC broad- 
cast operator's license is not a requirement 
for getting a technician's job at RA. 

After returning northward we contacted 
the FCC and asked how this monster -size 
station could operate on American land with- 
out a license. Three days later the lad in 
Washington said there was nothing in the files 
on the subject, which did not surprise us. 
Once upon a time that question, asked on the 
phone, was answered by a man who said, 
"Government stations don't have to be li- 
censed-no, forget I said that!" 

As the day drew on we got to take a motor 
tour around the perimeter of Swan Island. 
with most of the trip requiring the vehicle 
to be driven with the four -wheel drive in low 
range to plow through the dense foliage. 
There were parts of the island which were so 
overgrown that all attempts to cut a road 
through had failed. 

Among the exotic sights along the way 
were the remains of the United Fruit radio 
towers, now lying twisted and broken in 
skeleton -like sections along the beaches. 

At the northeast corner of Swan lies Short 
Cove, a narrow inlet from the sea where a 
white foamy surf continuously rages. This is 
the nesting area for the island's booby bird 
population and is a dandy spot for picking 
up the ingredients for a big egg breakfast 
(the man -of -war birds nest only on Little 
Swan, boobies only on the larger island.) 

When it came time to leave late in the 
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afternoon, one of the Honduran workers 
from RA asked if he could return to Cayman 
with us to get some emergency dental work 
done. He wanted to bring his wife, his brother 
and two small children along. If he went by 
boat it would mean a 48 -hour sea trip to 
Cayman after it left Swan. When we agreed 
to take him we were surprised to learn that 
many of the people on Swan seemed to have 
something or other for us to take back. 

The result was that before we could take 
off we stood by and watched our plane 
loaded with an endless stream of boxes, bags, 
and crates. Someone even sent along a big 
batch of frozen wahoo fish, which gave more 
than a little consternation to the customs in- 
spector on Grand Cayman, who looked with 
some suspicion on our whole trip to begin 
with. Leaving with three people in a chartered 
airliner to mysterious Swan Island was bad 
enough, but to return that same day with 
extra passengers, two babies and crates of 
dubious content, topped off with a bunch 
of frozen fish, no doubt confirmed his sus- 
picions about what was going on at Swan. 

Our suspicions, at any rate, were con- 
firmed. That's where it's happening. If the 
station we saw on Swan Island isn't Radio 
Americas then someone went to a heck of a 
lot of trouble just to put us on. 

Although no new evidence was obtained 
(or sought) as to CIA ties, neither did we 
have reason to alter previous concepts of the 
statión's ownership, motives or financing. 
Many questions remain unanswered but the 
biggest one, the one which has caused the 
most controversy, can be put to rest. 

EI was honored at being the first and only 
publication permitted on Swan and we are 
grateful to those Radio Americas, Weather. 
Bureau and FAA people who made the visit 
possible, informative -and enjoyable. 

For the benefit of DXers, Radio Americas 
reception reports should be addressed to 6123 
SW 68th St., South Miami, Fla. 33143 (for 
Swan) . The notation after the zip number 
assures a fast relay to the island from head- 
quarters. RA is an excellent verifier, by the 
way. The FAA beacon on 407 kc can be 
picked up in a good part of the States. The 
ID is SWA in Morse, sometimes sent with a 
short space between the W and A. As is usual 
with federal stations, this one will verify if 
you make out the card for them to sign. The 
address is Box 2014, AMF Branch, Miami, 
Fla. 33159 (for Swan). G_ 

RCA 
has alinew 
FCC 
license 
training 
Get your license - 
or your money back! 
Now RCA Institutes Home Study Training has the 
FCC License preparation material you've been 
looking for - all -new, both the training you need 
and the up -to -date methods you use at home - at 
your own speed -to train for the license you want! 

Pay -As- You -Order- lesson by lesson. You match 
your program and your budget to meet your own 
situation. Choose the FCC License you're inter- 
ested in - third, second or first phone. Take the 
course for the license you choose. If you need 
basic material first, apply for the complete License 
Training Program. 
SPECIAL TO AMATEURS. This course -while designed 
for Commercial license qualification, contains much of 
the new material called for by FCC Docket 15928 -ad- 
vanced and extra class you'll want to quality for before 
November of 1969. QRX until you get the information. 

Mail coupon today for full details and a 6.4-page 
booklet telling you how RCA Institutes Home 
Training can show you the way to a 
new career -higher income - 
and your FCC license. 

1 lidi 
....` ` ._ 

' RCA INSTITUTES, INC. 
Dep't. XEI -78 

320 West 31 Street, ', New York, N.Y. 10001 

Please rush me without obligation, informa- ,, tion on your all -new FCC License training. 

Name 

Address 

City State Zip 
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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. 
NAME 
ADDRESS 

CITY STATE 

GIVE ZIP CODE 

If you hove a friend interested in electronics 
his name and address for a FREE subscription 
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also 

OLSON ELECTRONICS 
INCORPORATED 

900 5. Forge Street Akron, Ohio 44308 

CIRCLE NUMBER 9 ON PAGE 11 

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 fo: Subscription Dept. DE 

ELECTRONICS ILLUSTRATED 

Fawcett Bldg., Greenwich, Conn. 06830. 
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CB Band Scanner 

Continued from page 68 

holes; two holes for J1 and J2, the line -cord 
hole and a hole for the motor's leads. 

Mount the power transformer, power 
switch, sweep switch, the line cord and the 
pilot light. Solder a Vs in. I.D. x 1/4 in. O.D. 
bushing on the motor shaft. 

Remove the sweep switch and bracket 
from the cabinet. Solder the 21 10,000 -ohm 
resistors to the front deck (S3B) of the switch 
as shown in the pictorial. Carefully solder the 
22 wires from the display lights to the rear 
deck (S3A). Before mounting the rotary 
switch, put a 1/4 in. dia. x 3/4 -in. long coupler 
on the shaft. 

Build the power supply/ voltage regulator 
on a 3 x 23/4 in. piece of perforated pheno- 
lic board and mount it with two spade lugs. 
Install J1 and J2 and finish the wiring. 

The last step is the plug -in RF sweep mod- 
ule, which is built on a 13/8 x 9/ 16 x 1/16-in. 
thick piece of plexiglass as shown in Figs. 4 
and 5. Drill very small holes for the compo- 
nent leads and 1/4 in. dia. hole for L1. 

The form for L1 comes with fiber collars 
and mounting lugs on each end. Remove the 
collars by bending gently until the cement 
breaks. Close -wind 11 turns of No. 26 en- 
ameled wire on one end of the form and coat 
with coil dope. Mount the other end of the 
coil form in the plexiglass and cement it in 
place. The two pins are cut from No. 19 
finishing nails and are cemented in place. Cut 
off the shield in the shielded wire from PLI 
at the RF module. 

Alignment. Remove all the crystals from 
the HE -210A transceiver and plug in the RF 
sweep module where shown in Fig. 2. Feed 
9 -V power from jack J1 to the external power 
jack on the HE -210A. Switch the HE- 210A's 
channel- selector switch to C. Turn on the 
Sweeper and transceiver. Allow the Sweeper 
to run until it reaches channel 11 then turn 
the sweep off. Adjust R4 so that there is 
6.3 V between its wiper and ground. Set up a 
transceiver to transmit on channel 11. 
(You'll find the correct alignment point 
more easily if the transmitter is tone modu- 
lated- whistle or sing into your mike.) In- 
sert a plastic alignment tool in LI and slowly 
turn the slug while listening for the signal 
from the transmitter. The signal will be 
picked at two positions of the slug. Only the 
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first one (slug almost entirely out of the 
winding in our coil) is the correct one. 
Alignment is now complete. Put a drop of 
wax into L1's form to keep the slug from 
moving - 

A Transceiver for Novices 

Continued from page 77 

scale. (A front -panel control permits you to 
set the input power level.) We found the 
average output power into a 50 -ohm load 
with 90 -watt input power was 60 watts. 

The rig consists of three sections: the re- 
ceiver is assembled on a printed- circuit board 
with a wide -open layout. There were no as- 
sembly problems. The transmitter is wired 
on a well- shielded chassis and the power sup- 
ply occupies the remaining space. Extreme 
care is required when soldering around RF 
chokes. The chokes are close to connections 
which require extra soldering heat. A slip of 
the iron will mean a new RF choke. 

Alignment is not difficult but you must do 
it carefully to prevent leakage from the 
transmitter oscillator when you are in the 
receive mode. A good alignment job results 
in no leakage. (A small amount of leakage 
is provided when the key is closed to allow 
you to spot your operating frequency.) 

The only alignment difficulty we had was 
during neutralization of the transmitter's 
final. Several components must be discon- 
nected and things can be messy if you've in- 
stalled the parts too firmly. Best bet is to read 
ahead in the manual and lightly solder those 
parts which later will he disconnected. After 
neutralization the parts can be soldered. 

Construction time for our man, a begin- 
ner, was 20 hours, with another two hours 
for alignment. The manual doesn't suggest 
you use a signal generator for receiver align - 
ment-it recommends you align with a tuned - 
in station. But a lot of worry and cursing are 
avoided if you use a generator. 

The HW -16 is one of the greatest values 
and most imaginative ham products to come 
down the pike in years. You can't beat it as a 
starter to complement a Novice ticket. e_ 

Antenna Terminal Sensitivity For 1.5 -mw Ou put 
Into a 4 -ohm Speaker 

Freq. (mc) 3.5 3.6 3.7 7.0 7.1 7.2 21.0 21.1 21.2 

Sens. (Ay) .32 .21 .22 .22 .18 .18 .32 .22 .25 
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NOW OFFERED FOR THE FIRST 
TIME TO THE PUBLIC 

GRAYMARK 
ELECTRONICS PROJECTS 
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Send order today to: 
GRAYMARK Enterprises, Incorporated 

Dept. 102, P.O. Box 54343, Ter. Annex, Los Angeles, Calif. 90054 

Send Projects Checked 
COMACHO ($19.95 ea.) SCALLON ($21.95 ea.) 

Li Send Postpaid. Enclosed find check /money order for 
full amount. (Calif. Res. add 5% to total purchase) I 

I] Send C.O.D. I will pay full amount, plus postage. I 

Name 

Address _ 

City & State _Zip 
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- MAIL MONEY -BACK GUARANTEE COUPON TODAY - 

HAMILTON HOUSE, 

Rush me _ .__ _ VIBRA -BAT LURES @ $2.98 

Dept. 347 -L7, Cos Cob, Conn. 06807 
NAME 
ADDRESS 

is check or m.o. for $ 

CITY STATE 7IP 

Weird New Sonic Lure 
Caught Fish Like Crazy! 

Think of it! My new vibrating lure 
gives loud, gurgling, splashing, bub- 
bling sounds as you skitter it along 
the surface of the water! Sends out 
up to 200 vibrations every minute 
underneath that water! Looks com- 
pletely unlike anything that a fresh 
water fish has seen before. 

And has already used this weird 
sight and weird sound and weird 
sonic vibrations -in one of its very 
first Summer trials -to lure fish into 
attacking it so savagely that they 
actually knocked it out of the wa- 
ter. Hauled in trout, bass, muskie, 
walleye, and pike, even when other 
lures had caught little or no fish 
right next to it! Here's why- 

CAUGHT! 120 FISH 
IN ONE HOUR! 

At Cattail Lake. Illinois. un August 
20. 1961. A hot summer day ! A beau- 
tiful stream -fed pond -90 by 60 feet 
wide ! Fishermen trying lures. flies. 
natural bait!! But there is only an 
occasional strike. It looks Ilke a 
wasted day ! 

Then, three die -hard friends try 
their luck with me !We cast from the 
edge of the water. At the end of our 
lines is an entirely different lure -a 
weird little metal monster that casts 
like a bullet and flutters back through 
the water like a drowning bat! 

EXPERIENCED FISHER- 
MEN SURPRISED 

Almost at once that quiet water ex- 
plodes into action ! The first strike 
causes a shout of excitement ! And 
then a second strike! A.third. fourth, 

Meet Lyman Walton, a direct descen- 
dant of Isaac Walton and co- inventor 
of the amazing VIBRA -BAT LURE. 
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THIS IS AN ARTIST'S CONCEPTION OF THE VIBRA -BAT LURE ANO ITS SONIC 

EFFECT UNDER WATER! I believe it to be irresistible to fish! Try it entirely at our risk! 

sixth. seventh, eighth ! Beautiful rain- 
bows and browns still shimmering 
from the water -being pulled in at the 
rate of more than one every minute ! 

Now the water almost explodes with 
fish striking ! Sometimes four and five 
trout savagely attack one lure at the 
same time ! Fifty - seventy - ninety 
fish are caught and released ! People 
along the shore stop to watch! 

In one short hour, we have caught 
and released 120 fish ! All with the 
very same weird little lure that can 
go to work for you next week, with- 
out risking a penny! 

Why did this bat -shaped lure catch 
fish by the stringer- full -even after 
ordinary lures, and natural bait have 
caught little or nothing? For this 
simple reason - 

Because this lure gives off unique 
gurgling, bubbling, splashing surface 
noises - plus up to 200 sonic vibra- 
tions every minute underneath that 
water - that fish find irresistible! 

Navy Fish Biologist report about 
the sounds fish make between them- 
selves in the water. Fish follow the 
propellers of a boat as though they 
were hypnotized by the sound ! 

Those gurgling, bubbling, splashing 
surface sounds and underneath vi- 
brations- actually seem to call fish 
to them. Research showed me that 
lures, like fish, create Sonic Vibra- 
tions in the water by their move- 
ments ! So I designed a lure that flut- 
ters through the water up to 200 
times a minute! Wing- shaped - bat- 
like - jerking and fluttering madly 
through that water - sending out 
irresistible sonic waves - gurgling, 
splashing, bubbling surface sounds 
that travel through water in every 
direction at the rate of 4,760 feet 
every second, the actual speed of 
sound under water! 

READ THESE 
FISHCATCHING 
ACHIEVEMENTS 

No wonder this "VIBRA -BAT" lure 
caught a 10 pound 714 ounce North- 
ern on one of its first tests - only 
moments after it hit the water - 
hauled in six bass in sixty minutes in 
another test, all 21/2 pounds or larger - pulled in perch by the dozens in a 
third test at Belmont Harbor. I1li- 
nois, even after live bait and lures 
had scarcely a strike, and continued 
to land so many fish, so quickly. that 
fishermen watched in amazement ! 

Tests show this revolutionary new 
lure hauls in trout. bass, muskie, 
walleye, pike. salmon and other fresh 
water fish even in hard fished waters - produces strikes even when other 
fishermen alongside it are going al- 
most unrewarded! 

AMAZING 6- MONTHS 
TRIAL OFFER 

You simply cannot believe the fish - 
catching powers of this amazing lure 
until you try it yourself. For lb full 
months entirely at our risk ! We 
cannot guarantee, of course, that 
these amazing VIBRA -BAT SONIC 
LURES will produce for you in every 
pond, river or lake everytime you go 
fishing but we do guarantee that these 
VIBRA -BAT LURES will definitely 
catch more fish for you ... make you 
agree that this is the greatest little 
lure you've ever used -or simply re- 
turn them anytime within six full 
months for every cent of your pur- 
chase price back ! 

You and you alone are the only 
judge ! You have nothing to lose ! 
Send in the Six Month Trial Coupon 
TODAY! 
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Guide fo Unknown Transformers 

Colfinoed from pare 57 

black ). With the filament transformer 
plugged in, turn the pot so you read 1 VAC 
at the power transformer primary. After this 
adjustment, shift the meter to the secondary 
and measure the voltage. The reading quickly 
provides secondary voltage with an easy 

mental calculation: move the decimal two 
places to the right. For example, we meas- 

ured 2.4 VAC at a secondary so the wind- 
ing's actual value is about 240 V. 

This system does not work for precise 
measurement of filament voltages since 1 V 
on the primary barely produces a reading at 

the filament secondary. But you can use it 
to isolate, and temporarily tape up, danger- 
ous high -voltage secondaries. Then it's safe 

to plug the primary into 117 VAC and check 
actual filament voltages with a meter. 

Power Ratings. Without the manufac- 
turer's specs, you'll have to use some crude 
(but surprisingly effective) guesswork on 
how much power you can draw from the 
transformer. Begin by checking the trans- 
former section in an electronic parts catalog. 
Find the transformers that most closely re- 
semble yours in terms of voltage ratings and 
number of windings. After you've narrowed 
it down to a few model numbers, compare 
physical dimensions and, if possible, the 
weight. The ampere values in the catalogs 
for a similar -size transformer will probably 
be very close to your unknown unit. 

Then there's the brute -force method, based 
on the heat given off by the operating trans- 
former. After running it in a circuit, cau- 
tiously touch the case with your fingers. If 
you can say "Anaheim, Azusa and Cuca- 
monga" before removing your hand, chances 
are the transformer is within its rating. If it 
sizzles or fumes, you're not even close. 

Impedance. Direct measurement of an 

audio transformer's impedance requires elab- 
orate equipment. But here's a method that 
tells the impedance of one winding if you 
known the other, based on the fact that the 
impedance ratio in an ideal transformer 
equals the square of its turns ratio. You can 
determine the turns ratio with the test setup 
of Fig. 4. The pot, however, should be a 

1,000 -ohm wirewound. 
Let's say you have a small transistor audio 

[Continued on page 119] 
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new miniature 
electronic pliers 

HOLD, BEND, CUT ALL 

FINE WIRES WITH EASE 

CHAIN NOSE AND 
DIAGONAL CLOSE 
CUTTING PLIERS 

47»aiteri. 
SPECIAL TIP 
CUTTING PLIERS 

RADIO AID TV PLIERS 

Ideal or electronic, radio /TV, electrical service 
and assembly. Forged alloy steel construction. 
Precision machired. All have polished heads and 
shoulders. ComfDrtable "Cushion Grip" handles 
and coil spring openers speed work, reduce hand 
fatigue. Miniature r3und and flat nose pliers also 
available . 

a complete line of regular 
pliers and snios,too =:!0* 

IncludTs long nose pliers with and without cutters. 
dlagoral, needle nose, chain nose, side cutting, 
and other pliers; electronic snips. Variety of sizes. 
All available with "Cushion Grip" handles. Proles 
sional quality. 

3(C ELITE XCELITE. INC. 
16 Bank St.. Orchard Park, N r ..:[/ 

Send Catalog 162 with information 
regular pliers and snips. 

name_ 

address 

on miniature and 

city state & zip- n c-aoad co, lac Q.arl.n N. 

CIRCLE NI/MOM 13 ON PAGE 11 

117 

www.americanradiohistory.com

www.americanradiohistory.com


Over and Out &-' 

"The stereo doesn't sound balanced to me." 

.. but he can't stand her high notes." 

Z. 3. 

TO AVOI D 

DANGER OF 

SHOCK DO NOT 

ATTEMPT TO 

OPEN TH15 

ENCLOSURE 
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r ANTENNA DIVISION 

avanvresearch & development, inc. 

45 W. Fullerton Avenue, Addison, Ill. 60101 

Please send full details on Avanti PDL -27A 
antenna. 

NAMF 

ADDRESS 

CITY STATF ZIP J/ 

output transformer and measure less than 
1 ohm across one winding. This almost always 
is the voice coil, or secondary winding. With 
your test set -up, apply exactly 1 VAC to that 
winding, using the pot and a meter for ad- 
justment. Shift the meter leads and measure 
the voltage at the primary, or other winding. 
We'll assume it measures 3.5 VAC, as shown 
in Fig. 5. Multiply this voltage by itself: 
3.5 x 3.5, or 12.25. Now multiply this by 
the impedance marked on the secondary or 
speaker side. If it's still in a circuit use the 
speaker impedance. If it is 10 ohms, you 
would get 10 x 12.25, or 122.5 ohms as the 
impedance of the primary. 

It's often possible to operate the same 
transformer at a different impedance. If 
you want to use a 4-ohm speaker, just sub- 
stitute 4 for 10 in the problem above to de- 
termine the effective (reflected) impedance 
of the primary with the new speaker. Output 
transformers for tube equipment have pri- 
mary impedances running from about 1,000 
to about 8,000 ohms, but the method is the 
same. 

Automatic FM Radio 

Continued from page 91 

How It Works. Take a look at the sche- 
matic which starts at Fig. 4 and continues in 
Figs. 6 and 7. Signals from the antenna are 
tuned by TI and varactor diode Dl. Poten- 
tiometer R9 varies the voltage to D1 and 
another varactor diode, D2, which tunes 
local oscillator V 1 B. Oscillator VI B is tuned 
10.7 me above the incoming signal's fre- 
quency; its output is coupled to mixer V1A's 
grid by the small capacitance of the gim- 
mick capacitor (3 turns of insulated hookup 
wire). 

Zener diode D3 regulates the voltage to 
R9 and subsequently D1 and D2. The re- 
sultant 10.7 -mc IF signal at the plate of 
V IA is fed to T2 and amplified by IF ampli- 
fiers V2 and V3. Remote volume control 
R14 controls the gain of V2. 

The ratio -detector circuit consists of D4, 
D5, T4 and other components. The detec- 
tor's audio output is fed to tuner output 
jack 11 and master volume control R24. The 
audio is amplified by V4A, V4B and is 
coupled via T5 to the speaker. The B+ and 
tube heater power are supplied by T6, D6, 
L2 and C33A,B. -$ 

NOW...there is ,4 
tint 

through 
7 ,, another way Io, 1 

1 l! . 

The new concept 
in antennas that gets the 

signal through when others tail 
The Avanti PDL -27A is a polar diversity loop 
antenna that provides for instant switching 
to transmit or receive horizontal or vertical 
signals. Commercially available for CB'ers for 
the first time -the PDL -27A offers the advan- 
tages of signal diversity found in military and 
trans -oceanic communication networks. 

HIGH GAIN -8.14 db in either 
horizontal or vertical. 
MINIMUM INTERFERENCE -30 db 
front to back ratio. 
LONG LASTING -rugged frame of 
aluminum and fiberglass. 
EASY TO INSTALL- factory measured; 
cut and drilled for simple mount on 
pipe mast. Only 131/2 lbs. 

'Patent Applied For 

Write today for complete information. 
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11111 111PR 6,11._ Pil 1\Il iiirma24 ELECTRONICS ILLUSTRATED 
11111111111111 1i111 - --- - - .. - - _. WO 1 11r 1 I , Your advertisement can reach this mail- buying audience for only 50s 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 
ILLUSTRATED, 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 

PLANS FOR 100 interesting electronic 
projects. Simple ways to test and iden- 

tify 3000 transistors. Many construction 
hints. For beginner or advanced hobbyist. 
All in "How to Use Bargain Transistors." 
Profusely illustrated, only $2.95. Capstone 
Electronics Corp., Dept. E78, 9 Danbury 
Rd., Wilton, Conn. 06897. 

MAGNETS. ALL Types. Specials -20 disc 
magnets, or 2 stick magnets, or 10 

small bar magnets, or 8 assorted mag- 
nets, $1.00. Maryland Magnet Company, 
5412 -F Gist, Baltimore, Maryland 21215. 

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. 

SOLID -STATE 50 WATT RMS Plug -in D.C. 
thru 25KC Operational Power Amplifier 

Kit. Model 440K, 530.00. Opamp Labs., 
172 So. Alta Vista Blvd., Los Angeles, 
California 90036. 

DISPOSAL -$80,000 HI- FIDELITY retail 
store inventory. New /used equipment; 

Ampex, Maranta, Fisher, others. Hewlett 
Packard test equipment. Free list -Marco 
Electronics, Box 336 B, Winter Park. Fla., 
327B9. 

CANADIANS -GIANT Surplus Bargain 
Packed Catalogs. Electronics, Hi -Fi 

Shortwave Amateur Citizens Radio. Rush 
$1.00 (Refunded). ETCO, Dept. El, Box 
741, Montreal. 
INTEGRATED CIRCUIT Kits; Computer 

Logic Kits; Others. Free Catalog. Kaye 
Engineering, Box 3932 -C, Long Beach, 
California, 90803. 

INVESTIGATORS. FREE brochure latest 
electronic equipment. Witness 

Electronics, 228 -12 141 Ave., Laurelton, 
N. Y. 11413. 

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. 

INVESTIGATORS, FREE brochure, latest 
subminiature electronic surveillance 

equipment. Ace Electronics, 11500 -X 
N.W. 7th Ave., Miami, Florida 33168. 

GREAT NEW Pushbutton Craig CB 
$99.95. Bright Star, 3514 Motor Place, 

Minneapolis, Minn. 55410. 

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. 

GOVERNMENT SURPLUS 

MAKE MONEY on Government Surplus. 
How and Where to Buy. Directory of 

Surplus Offices. Sale Terms. Mail Order 
Terms. Send $1.00. Varner Corp., P.O. 
Box 2688, Reno, Nevada. 

GOVERNMENT SURPLUS. How and 
Where to Buy in Your Area. Send $1.00. 

E.I. Surplus Information, Headquarters 
Bldg., Washington 6, D. C. 

PRINTING 

THERMOGRAPHED BUSINESS Ca r d s 

$3.49 -1000, free samples. Gables, 405L 
Clifton, Glenshaw, Pa. 15116. 

1000 PERSONALIZED ADDRESS Labels 
$1.00. Ca passo, 726 Joann St., #k1 Costa 

Mesa, Calif. 92627. 

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. 

NEED EXPERIENCED communications en- 
gineers with First Class FCC License. 

Radio and TV locations in three states. 
Contact Personnel Director, P.O. Box 
1359, Fort Smith, Arkansas 72901. 

AUSTRALIA FOR Americans. A New Life. 
Government Shares Passage. Informa- 

tion You Need $1.00. Pacifico, Box 
43485 -AB, Los Angeles, CA 90043. 

. . . BUSINESS OPPORTUNITIES 

INVESTIGATE ACCIDENTS: Earn $750 to 
$1,000 and more a month in your own 

business. Work spare time with average 
earnings of $5 to $8 per hour. No selling. 
Send for free booklet. No obligation. No 
salesman will call. Universal Schools, 
CEE -8, 6801 Hillcrest, Dallas, Texas 75205. 

MAKE THOUSANDS Yearly sparetime, 
with home Mailorder Business using 

tested, proven plan) Complete details 
Free! Service Products, P. O. Box 17276 -D, 
San Diego, Calif. 92117. 

BIG PROFITS in becoming a supplier to 
Major Industry through electroplating 

small parts and metalixing non- metallics. 
Write for free particulars: Mason, 1512 
Jarvis, Room CM- 120 -HO, Chicago 60626. 

MAKE MONEY writing short fillers- 
Brings checks by mail -Ten lesson writ- 

ing course, $4.95. Free literature, Du -Rite 
Enterprises, 135E South Washington Ave- 
nue, Bergenfield, New Jersey 07621. 

VENDING MACHINES -No selling. Op- 
erate a route of coin machines and earn 

high profits. 32 -page catalog free! 
Parkway Machine Corp., 715E1 Ensor St., 
Baltimore 2, Md. 

. . . EDUCATION AND 
INSTRUCTION 

HIGHLY EFFECTIVE Home Study Course 
in Electronics Engineering Mathematics 

With Circuit Applications. Earn Your 
Associate in Science Degree. Free Lit- 
erature. Cook's Institute of Electronics 
Engineering, P. O. Box 36185, Houston, 
Texas 77036. (Established 1945) 

B. SC. ENGINEERING. Management - 
Correspondence Course Prospectus SI. 

Canadian Institute of Science & 

Technology, 263F Adelaide St. W., To- 
ronto. 

BUILD -IT- YOURSELF 
(OR DO -IT- YOURSELF) 

HOBBYISTS, EXPERIMENTERS, Amateur 
Scientists, Students . Construction 

Plans -All complete including drawings, 
schematics, parts lists, prices, . parts 
sources . . Laser -Build your own co- 
herent -light optical laser. Operates in 
the pulsed mode, in the visible light 
range -$6.00 . Diode Laser -Invisible 
light (infrared) can be continuously 
modulated -$3.00 . . Reverberator 
(Echo) Unit -Build your own. Use with 
your automobile radio, home radio or 
hifi, electric guitar, etc. -$3.00 . . 

Radar -Build your own ultrasonic dop- 
pler radar. Detect motion of people, 
automobiles, even falling rain drops. 
Transistorized, uses standard small 9 -volt 
battery -$4.00 . . . Long -Range "Sound 
Telescope" -This amazing device can 
enable you to hear conversations, birds 
and animals, other sounds hundreds of 
feet away. Very directional. Transistor- 
ized. Uses 9V battery -$3.00 . . Or send 
25c coin or stamps for complete catalog 

Technical Writers Group, Box 5501, 
State College Station, Raleigh, N. C. 
27607. 
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ATTENTION EXPERIMENTERS and pro- 
fessional builders. Introducing the 

"Hobbyist I" printed circuit board kit. 
Includes twenty assorted circuit boards 
totalling 288 squa'e inches, layout mate- 
rials, resist, etchant, tray and complete 
instructions including plans for 10 fasci- 
nating electronic projects. Only $9.95. 
We pay postage. Free catalog of circuit 
board materials, etchants, resists and lay- 
out materials upon request. Seneca 
Electronics, Box 2022, Kokomo, Indiana 
46901. 

ELECTRIC LIGHT Without Wires! Not 
a tesla coll. Build it for $6.00. Plans 

$1.00. Catalog of interesting projects, 
plans, kits 20e. Franks Scientific Co., P.O. 
Box 156, Martelle, Iowa 52305. 

HI -FI, STEREO 

SPEAKER REPAIR. Hi -Fi, guitar, organ 
speakers reconec good as new at frac- 

tion of new speaker price. For details 
and Reconing Center in your area write 
Waldom Electronics, Inc., Dept. EI, 4625 
W. 53rd St., Chicago, III. 60632. 

CANADIANS HAND Wound Coils For 
Speaker Crossover Network. Write S. 

Brunet, 15085 W. Gouin Blvd., Ste. Gene- 
vieve Que., Canada. 

RADIO L TV 

POLICE RADIO. Hear all police calls, 
fire departments, Sheriffs, taxis, am- 

bulances, Highway Patrol. New 5 band 
portable radio and direction finder. Free 
Booklet. Nova -Tech, Dept. 340, Redondo 
Beach 90278. 

RADIO & T.V. Tubes -334. Free List. 
Cornell 4213 -IS University, San Diego, 

Calif. 92105. 

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 Electronic, 
Box 51K, Bloomington, Indiana. 

FREE! GIANT bargain catalog on tran- 
sistors, diodes, rectifiers, SCR's, zeners, 

parts. Poly Paks, P. O. Box 942E1, Lynn - 
field, Mau. 
"DISTANCE CRYSTAL Set Construction" 

Handbook -504. 10 Crystal Plans -25e. 
Catalog. Laboratories, 12041 -K Sheridan, 
Garden Grove, Calif. 92640. 

RADIO JAMMER Plans $1.00. T.V. jammer 
plans $1.00. Catalog of unusual proj- 

ects, plans, kits, 20e. Franks Scientific 
Co., P.O. Box 156, Martelle, Iowa 52305. 

TAPE RECORDERS 

LEARN WHILE Asleep with your re- 
corder, phonograph or amazing new 

"Electronic Educator" endless tape re- 
corder. Details free. Sleep -Learning 
Research Association, Box 24-El, Olym- 
pia, Washington. 

RENT STEREO Tapes -over 2500 different 
-all major labels -free brochure. 

Stereo- Parti, 1616 -AY Terrace Way, Santa 
Rosa, California. 

INVENTIONS & INVENTORS 

INVENTORS! HIGHEST cash sale or roy- 
alties for your inventions. Patented 

Unpatented. Urgent demand from our 
client manufacturers. Financial Assistance 
available. Write Dept. 45, United 
Invention Brokerage, 78 Wall Street, New 
York 5, N. Y. 

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. 

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. 

ELECTRONICS SUPPLIES 
& EQUIPMENT 

FREE, NEW and Surplus Electronic Parts 
Flyers. Bob -Frank Electronics, P.O. Box 

1327, Harrisburg, Pa. 17105. 

. ROCKETS 

ROCKETS: IDEAL for miniature transmit- 
ter tests. New illustrated catalog 254. 

Single and multistage kits, cones, en- 
gines, launchers, trackers, rocket aerial 
cameras, technical information, etc. Fast 
service. Estes Industries, Penrose 13, Col- 
orado 81240. 

. . MISCELLANEOUS 

BEERS, PEACH Brandy, Wines -Strongest 
Formulas, $2.25. (Complete brew sup- 

plies hydrometers catalog includedj- 
Research Enterprises, 29 -65 Samoset, Wo- 
burn, Mass. 01801. 

ELECTRONICS Classified Advertising Order Form 
rogr i nfomsati 

l son i 
eerm 

att pofCasifed Section. 

INSTRUCTIONS: 

50c a word 
Minimum Ad 

10 Words 

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); 
but note separate initials as in a name (M. D. Brown), 3 words counted as a word each. 

DEADLINE FOR ADS: Copy must be in by the 20th day of the fourth preceding month for 
the issue in which the ad is to appear. 
BLANKLINE: May be placed both above and below the ad, it 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 I 

$ 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 NAMF PHONE 

FIRM 
(PLEASE PRINT) I 

ADDRESS 

CITY STATE I 

DATE YOUR SIGNATURE I 

(PLEASE PRINT OR TYPE COPY FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 7 I 

( 

7IP 
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BUILD 20 RADIO 
CIRCUITS AT HOME 

with the New Improved 
PROGRESSIVE RADIO "EDU -KIT "o 

A Practical Home Radio Course 
Now Includes 
* 12 RECEIVERS * 3 TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

only 

8 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools 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 "Edu -Kit" offers you an outstanding PRACTICAI. HOME RADIO COURSE, at a 
ock- bottom price. Our Kit is designed to train Radio & Electronics Technicians, making 

use of the most modern methods of home training. You will learn radio theory. construe 
tion practice and servicing. THIS IS A OOMPLETE 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 

r 
hassls. 

m You will learn the basic principles of radio. You will construct study d wok with 
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble shooting, using the Progressive Signai Tracer, Progressive Signal Injector, Pro- 
gressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany- 
ing instructional material. 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio 
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code 
Oscillator. Signal Tracer and Signal Injector circuits and learn how to operate them. You 

an will receive a excellent background for television, Iii -FI and Electronics. 
Absolutely no previous knowledge of radio or science is required. The "Edu -Kit" is 

the product of many years of teaching and engineering experience. The 'Edu -Kit" will 
provide you with a basic 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- 
ested In Radio & Electronics because you 
want an interesting hobby, a well paying 
business or a job with a future, you will find 
the "Edu -Kit" a worth -while investment. 

Many thousands of individuals of all 

ages and backgrounds have successfully 
used the "Fdu -Kit" in more than 79 coun- 
tries of the world. The "Edu -Kit" has been 
carefully designed, step by step, so that 

yyou cannot make a mistake. The "Edo -Kit" 
flows you to teach yourself at your own 

rate. No instructor is necessary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the world, 

and is universally accepted as the standard in the field of electronics training. The "Edu - 
Kit" uses the modern educational principle of "Leann by Doing." Therefore you construct, 
learn schematics, stud. theory, practice trouble shooting -all in a closely integrated pro- 
gram designed to provide an easily- learned, thorough and interesting background in radio. 

You begin by examining the various radio parts of the "Edu-Kit." You then learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually, in a progressive manner, and at your own rate, you will 
find yourself constructing more advanced multi -tube eradie circuits, and doing work like a 
professional Radio Technician. 

Included in the "Fdu-Kit" 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 means of professional 
wiring and soldering on metal chassis, plus the new method of radio construction known 
an "Printed Circuitry." These circuits operate on your regular AC or DC house current. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instructions necessary to build twenty different radio and 

electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari- 
able, electrolytic, mica, ceramic and paper dielectric condensers, r istors, tie strips, 
hardware, tubing, punched metal 

lco assis,an Instruton 
cManuals, hook-up wire, solder, 

selenium rectifiers, r volume switches. 
In addition, you receive Printed Circuit materials, including Printed Circuit chassis, 

special tube sockets, hardware and instrnetons. You also receive a useful set of tools, a 
professional electric soldering iron, and a self -powered Dynamic Radio and Electronics 
fester. The "Edu -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 lessons 
for mervicing 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 parts, tools, 
Instructions, etc. Everything is yours to keep. 

PROGRESSIVE "EDU -KITS" INC. 
1111e Broadway, Dept. 500ÁE, Hewlett, N. Y. 11557 

¡- -'UNCONDITIONAL MONEY -BACK GUARANTEE - --1 
Please rush my Progressive Radio "Edu -Kit" to me, as indicated below: 
Check one box to indicate choice of model. 

Regular model ;26.95. 
Deluxe model ;31.95 (same as regular model, except with superior parts and 
tools plus Radio g TV Parts Jackpot worth $15.) 

Check one box to indicate manner of payment. 
I enclose full payment. Ship "Edu -Kit" post pail. 
Ship "Edu -Kit" C.O.O. I will pay postage. 
Send me FREE additional information describing "Edu- Kit." 

Name 

Address - 

City 11, State Zip 
PROGRESSIVE "EDU- KITS" INC. 

IIB6 Broadway, Dept. 596ÁE, Hewlett, N. Y. 11557 J 
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Training Electronics Technicians Since 1946 

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 BOOK RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE F.C.C. 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn trouble shooting and 

servicing In a progressive manner. You 
will practice repairs on the sets that 
and construct. 

troubleilin 
learn 
home, portable 

and car radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio & Electronics Tester. While you 
are learning in this practical way, you 
will be able to do many a repair job for 
your friends and neighbors, and charge 
fees which will far exceed the price of 
the "Edu- Kit." Our Consultation Service 
will help you with any technical ',rob- 
Irma you may have. 

FROM OUR MAIL BAG 
J. Stataitis, of 25 Poplar PI., Water- 

bury, Conn., rites: "I have repaired 
several sets for my friends. and made 
money. The "Edu -Kit" paid for itself. I 
was ready to spend 3240 for a Course, 
but I found your ad and sent for your 
Kit." 

Ben Valerio, P. O. Box 21, Maggnn 
Utah: "The Edu -Kita are wonderful. Here 
I em sending you the questions and also 
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 Equipment. I en- 
joyed 
different the, 

worked 
Signal Tracer t cer woks 

fine. Also like to let you know that I 
feel proud of becoming a member of your 
Radin -TV Club. 

Robert L. Shull, 1534 Monroe Ave.. 
Huntington, W. Va.: Thought would 
drop you a few lines to say that I re- 
ceived my Edu -Kit, and was really 
mooed that such a bargain can be had 

at such a low price. I have already 
Carted repairing radios and phonographs. 

My friends were really surprised to see 
me get into the swing of it no quickly. 
The Trouble -shooting Tester that comes 
with the Kit is really swell, and finds 
the trouble- if there is any to be found." 

I PRINTED CIRCUITRY I 

At no increase In price, the "Edu -Kit" 
now includes Printed Circuitry. You build 
a Printed Circuit Signal Injector, a unique 
servicing instrument that can detect many 
Radio and TV troubles. This revolutionary 
new technique of radio construction to now 
becoming popular in commercial radio and 
TV sets. 

A Printed Circuit Is a special insulated 
chassis on which has been deposited a con- 
ducting material which takes the place of 
wiring. The various parts are merely plugged 
in and soldered to terminals. 

Printed Circuitry is the basis of modern 
Automation Electronics. A knowledge of this 
subject is a necessity today for anyone in- 
terested in Electronics. 

CIRCLE NUMBER 10 ON PAGE 11 

122 Electronics Illustrated 
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The sure, simple way to a high -paying, 
solid career in electronics. 

Project- Method training from National Technical 
Schools: For the man who wants to move up fast. 

It's the sure way to a career that pays big. Project - 

Method builds everything you need to know 

around practical kit experiments. It's faster, easier 

to learn. It not only teaches you the how and why 

of electronics, you get actual experience using the 

same equipment you work with on the job. And, 

NTS sends you this equipment at no extra cost. 

That's the Project- Method. NTS produces the kind 

of trained men that industry wants and will pay for. 

ALL NEW KITS! ALL NEW COURSES! 

More big kits than ever offered for training any- 

where! A big 25" Color TV, a desk -top computer, 

solid -state radios. Now for the first time Training 
kits with integrated circuits. New test equipment, 

too, including Signal generator, VTVM, and tube 

checker. They're all you need to begin trouble- 
shooting work. NTS shows you how to use them 

early in your training. You earn money repairing 
TV sets and electronic equipment even before 

you've completed the course. Brand new color 
catalog describes in detail all the excit- 

irg equipment that comes with 
each course. 

GET THE FULL STORY! SEE ALL THE EXCITING NEW KITS YOU CAN GET FROM NTS! 

CUT OUT AND MAIL REPLY CARD FOR NEW COLOR CATALOG AND SAMPLE LESSON! 

You enroll by mail only. No salesman will call. 

CLASSROOM TRAILING AT 
LOS ANGELES: 

You can train at o_r res dent 
school in Los Angeles. NTS occu- 
pies a city block with over a mil- 
lion dollars in facilities devotsd to 
technical training. Check special 
box in coupon. 

r 

HIGH SCHOOL AT HOME: 

NTS offers accredited high s:hool 
programs. Take only the subjects 
you need. Study at your own pace. 
Everything included at one low 
tuiticn. Check special box in cou- 
pon for free catalog. 

Accredited Member, 
National Study Council 
Accredited Member, 
National Association of Trade 
and Technical Schools 

NATIONAL .E ^^ SCHOOLS 
World Wide Training Since 1905 

4000 S. Figueroa Street 
Los Angeles, California 90037 

ACT NOW! E N'7 DELAY! 

APPROVED FOR VETERANS 

DO 
TRAINING PROGRAMS TO INSURE YOUR FUTURE 

Please rush new Color Catalog and Sample Lesson plus information on course 

checked below. No obligation. No salesman will call. 

MASTER COURSE IN COLOR 
TV SERVICING 
COLOR TV SERVICING 
MASTER COURSE IN TV & 
RADIO SERVICING 

r1 PRACTICAL TV & RADIO 
SERVICING 

] MASTER COURSE IN 
ELECTRONIC 
COMMUNICATIONS 

Name __ 

Address 

FCC LICENSE COURSE 

INDUSTRIAL & COMPUTER 
ELECTRONICS 

STEREO, HI Fl & SOUND 
SYSTEMS 

BASIC ELECTRONICS 

High School at Home 

Dept. 213 -68 

Age 

City State 

Please fill in Zip Code for fast service 

C Check if interested in Veteran 
Training under new G.I. Bill 

71 Check here if interested ONLY 
in Classroom training in Los 
Angeles 
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double-time dar 

without workiNg 
over-time. 

National Technical Schools makes it e:atiier to 
double your income. All you need is your own 
ambition. The NTS Project Method sianpifies 
your training ... makes t easy fcr you to enter 
Electronics...a whole new world of opportLnify. 
YOU can have a solid career and pro3ably 
double your present earnings. Start mooring ap 
today. In Color TV. Or in conputer and indus- 
trial electronics. Or in communications and 
aerospace. It's easier than you think. 

N15 will show rou bow! 

VeZAr 

101/ 
POSTAGE WILL BE PAID BY 

NATIONAL SCHOOLS 

0, 
4000 South Figueroa Street 

Los Angeles, California 90037 

FIRST CLASS 
Permit No. 3087 

Los Angeles, 
Calif. 

VIA AIR MAIL 

(see inside cover for 
more information) 

NATIONAL 

SCHOOLS 
World Wide Training Since 1905 

4000 So. Figueroa St., Los Angeles, Calif. 90037 

APPROVED FOR VETERANS 

Accredited Member, 
National Home Study Council 
Accredited Member, 
National Association of Trade 
and Technical Schools 
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