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Make $3 to $5 An Hour in Spare Time 
You don't have to wait until you get an NRI diploma to start 
earning. As many others have done, you can be making $3 to $5 
an hour in your spare -time as you train, fixing radios and TV 
sets for friends and neighbors. You learn how to install, main- 
tain and service stereo hi -fi, radios, TV sets (including color), 
even how to charge for service and how to set up your own spare - 
time or full -time business. Many students pay for their NRI 
training out of spare -time earnings long before they graduate. 

*killed Technicians Are in Demand 
There has never been a time when ambitious men with special- 
ized Electronics knowledge were as much in demand as they are 
today. From television service shops to launching pads, there's 
a profitable place for you as a skilled technician to help service, 
operate, install and supervise Electronically- controlled equip- 
ment. The NRI diploma is respected and recognized in business 
and industry. It can be your key to success in America's 
"glamor" industry. 

-Achievement Kit Gets You Started Fast 
As soon as you enroll with NRI we deliver to your door every- 
thing you need to make a fast start in the Electronics training 
of your choice. This new Achievement Kit is an unparalleled 
example of the value of NRI home -study training. No other 
school has anything like it. Find out about the NRI Achieve- 
ment Kit, about NRI training equipment, about NRI courses, 
about opportunities for. success in Electronics. Send for the 
NRI catalog. There's no obligation. No salesman will call. 
NATIONAL RADIO INSTITUTE, Electronics Division, 
Washington, D. C. 20016. 

MAIL POSTAGE -FREE CARD NOW 

PICK YOUR FIELD 
FRON! NRI'S SPECIALIZED 

INSTRUCTION PLANS 

1 

TELEVISION -RADIO SERVICING 
Complete training from basic fundamentals of 
electricity to home entertainment equipment. 
You learn to fix radios, hi -fi and stereo sets, 
black- and -white and color TV, etc. A profitable 
field full or part time. 

INDUSTRIAL -MILITARY ELECTRONICS 
From basic principles to computers. A compre- 
hensive training plan that teaches you the fun- 
damentals, then takes you into such modern -day 
miracles as servos, telemetry, multiplexing, pulse 
circuitry, data processing, other important. 
subjects. 

3 
COMPLETE COMMUNICATIONS* 

Designed to teach and provide you with actual 
practice in operation, service and maintenance 
of AM, FM and TV broadcasting stations. Also 
covers marine, aviation, mobile radio, facsimile, 
microwave, radar. 

4 
FCC LICENSE* 

Specifically designed short course to prepare 
you for your First Class FCC Radiotelephone 
License examinations. You begin with a thor- 
ough background in fundamental Electronic 
principles, advance to required subjects cover- 
ing equipment and procedures. 

5 
MATH FOR ELECTRONICS 

A brief course for engineers and technicians who 
need a quick review of the essential mathe- 
matics used in industry, communications, in 
government jobs. Basic arithmetic review, short- 
cut formulas, modern digital number system, 
much, much more. 

BASIC ELECTRONICS 
A concise course to teach modern Electronics 
terminology and components. A wealth of prac- 
tical, useful information to help you better un- 
derstand the field, to give you some technical 
knowledge. For anyone who wants basic under- 
standing of Radio -TV Electronics. 

ELECTRONICS FOR AUTOMATION 
This course is not for beginners. Offered for 
men with some fundamental knowledge of Elec- 
tronics who want better understanding of Auto- 
mation in present day use. Covers process 
control, ultrasonics, telemetering, and remote 
control, electromechanical measurements, other 
subjects. 

AVIATION COMMUNICATIONS* 
This course prepares you to install, maintain, 
service aircraft communications equipment. 
Covers direction finders, ranges, markers, Loran, 
Shoran, Radar, landing systems. Earn your First 
Class FCC License with Radar Endorsement. 

MARINE COMMUNICATIONS* 
Covers transmitters, direction finders, depth in- 
dicators, radar, sonar, other equipment used on 
commercial ships and thousands of pleasure 
boats. Prepares you for a First Class FCC Li- 
cense with Radar Endorsement. 

MOBILE COMMUNICATIONS* 
Learn to install and maintain mobile equipment 
and associated base stations. Covers transmit- 
ters and receivers used by police and fire de- 
partments, public utilities, construction projects, 
taxis, etc. Prepares you for a First Class FCC 
License. 

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

School of its Kind 
in America 

WHERE YOU TRAIN IS AS IMPORTANT 
AS YOUR DECISION TO TRAIN 

At NRI you are backed by 50 Years of 

leadership in home -study training for 

Electronics Automation TV Radio 

J. E. Smith, 
Founder -1914. 

Fifty years ago, a school teacher 
named James E. Smith started 
giving extra instruction to four of 
his students in the "mysterious" 
new field of radio. From that 
small beginning, National Radio 
Institute has grown to be America's 
largest home -study school in the 
many fields of Electronics. Nearly 
three -quarters of a million students 
have enrolled over the years. This 
vast experience is behind NRI's 

meaningful, interesting, easy -to- understand methods of 
training; methods that make Electronics a practical 
subject for almost anyone to learn no matter how much 
or how little formal education he has. 

But experience is only the base upon which NRI is 
built. Today there is a staff of more than 150 dedicated 
people working with you as a "class" of one, keeping 
training material up- to- the -minute, providing consulta- 
tion services as you train, advising you about new de- 
velopments in Electronics, even helping you with job 
placement when you're ready. Ask men whose judgment 
you respect about NRI training. And send for the cata- 
log we offer. Read about opportunities in Electronics, 
about new developments, about NRI itself and the 
variety of training plans open to you at reasonable 
cost. Mail the postage -free card today. 

March, 1966 

JOIN MEN LIKE THESE - 
TRAIN FOR SUCCESS WITH NRI 

"I went into my own business six 
months after finishing the NRI Radio- 
TV Servicing Course. It makes my 
family of six a good living. We repair 
any TV or Radio. I would not take 
anything for my training with NRI. It 
is the finest." 

DON HOUSE, Lubbock, Texas 

"Many thanks to NRI for the Elec- 
tronics training I received. I hold a 
first class FCC License and am em- 
ployed as a studio and master control 
engineer /technician with KXJB -TV." 

RONALD L. WOOD, Fargo, N.D. 

"I am a Senior Engineering Aide at 
Litton Systems, in charge of checkout 
of magnetic recording devices for our 
computers. Without the help of NRI 
I would probably still be working in a 
factory at a lower standard of living." 

DAVID F. CONRAD, Reseda, Calif. 

"NRI training enabled me to land a 
very good job as Electronic Technician 
with the Post Office Dept. I also have 
a very profitable spare -time business 
fixing Radios and TV." 

NORMAN RALSTON, 
Cincinnati, Ohio 

1 
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DEVRY TECH NOT ONLY TRAINS 

YOU ... BUT HELPS YOU GET 

STARTED AT NO EXTRA CO OFT IN 

THE 11,1 

HOME LABORATORY EQUIPMENT 

- YOURS TO KEEP! 

ELECTRONICS! 
VPREPARE AT HOME 

Whether you want to prepare for a good -paying new 
job or for advancement in Electronics with your present employer. 
DeVry Tech offers specialized educational programs designed to 
meet your needs. You set up your own HOME LABORATORY 
and work over 300 construction and test procedures to develop 
on- the -job type skills. You build a quality Transistorized Meter, 
a 5 -inch Oscilloscope and a special Design Console. DeVry also 
includes modern "programmed" texts, instructive motion pic- 
tures. Consultation Service. Effective? Yes! 

VRESIDENT SCHOOL 
If you prefer you may get all of your training in DeVry's 

U.S. or Canadian resident schools under the close guidance 
of friendly, experienced instructors. You work with a wide variety 
of commercial equipment similar to that actually used in in- 
dustry as you prepare in our laboratories for a technician's job 
in Communications, Microwaves, Radio-Television, Automation, 
Radar, Computers, or other branch of Electronics. DeVry even 
provides part-time job placement service to those who wish to 
earn extra money while attending day or evening classes. 

VPLACEMENT SERVICE 
Meet W. E. Bartz, who has helped thousands of DeVry 

men toward exciting, profitable careers in Electronics. When YOU 
complete your program, he will help you too. As Placement 
Manager in touch with business and industry across the nation, 
Bartz knows the employer demand for DeVry- trained men. He 
has cooperated in placing our graduates with thousands of 
firms! 

Men 18 -45, start preparing NOW for this vast opportunity field. 
Soon you should be ready for DeVry's valuable employment help! 

No Advanced 
Education or 
Previous Technical 
Experience Needed 
to Get Started 
Your ambition and desire to suc- 
ceed are more important! DeVry 
guides you every step of the way 
toward success. 

Send coupon 

for these two 

factual book- 

lets NOW! 

DEVRY TECHNICAL INSTITUTE 
4141 Belmont Avenue Chicago, Illinois 60641 

Accredited Member of National Home Study Council 

March, 1966 

EXPERIENCED 

INSTRUCTORS 

Ir 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Avenue, Chicago, III., 60641 Dept. EI -3W 
Please give me your two free booklets, "Pocket Guide to Real 
Earnings,' and "Electronics in Space Travel "; also include details 
on how to prepare for a career in Electronics. I am interested In 
the following opportunity fields (check one or more): 

Space Si Missile Electronics 
Television and Radio 
Microwaves 
Radar 
Automation Electronics 

Name_ 

Communications 
Computers 
Broadcasting 
Industrial Electronics 
Electronic Control 

Age 

Address Apt 
Zip 

City State Code 
Check here if you are under 16 years of age. 

HOME STUDY AND RESIDENT SCHOOL TRAINING 
2103 AVAILABLE IN CANADA 
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whether you operate 
a space 

rocket... 

... or a radio rig ... 

YOU NM 
TEXAS CRYSTALS 

to control frequency ! 

Why TEXAS CRYSTALS? Simply because 
you can be sure of their doing the job per- 
fectly, just as they have in numerous space 
projects. And, TEXAS CRYSTALS are 
unconditionally guaranteed! Regardless of 
your crystal needs - CB, amateur, com- 
mercial 2 -way, low frequency, marine, air- 
craft, etc. - --see your parts dealer for TEXAS 
CRYSTALS, 

If your dealer can't supply your TEXAS 
CRYSTALS needs, send hia name with your 
order to our plant nearest you. 

CB AMATEUR 

COMMERCIAL 

RADIO CONTROL 

MILITARY 

MINIATURE 

LOW FREQUENCY 

AIRCRAFT 

TEXAS 
CRYSTALS 

A Division of Whitehall Electronics Corp. 

1000 Crystal Drive 4117 W. Jefferson Blvd. 
Fort Myers, Florida Los Angeles, California 
Phone 813 WE 6-2109 Phone 213 731.2258 
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If you had started wiring yesterday, 
today you would own an amplifier as 

good as a Fisher. 

If you didn't start yesterday, 
why not today or tomorrow? No 
matter when you start it, you 
will finish the Fisher KX -200 
StrataKit faster than you thought 
possible. Anyone can build it - 
even your mother - and end up 
with a magnificent 80 -watt stereo 
control- amplifier. Once built, it 
will be fully equal in perform- 
ance and reliability to its labora- 
tory-wired prototype. 

The StrataKit method of kit 
construction is an exclusive 
Fisher development that takes 
the uncertainty and work out of 
kit building. Large, detailed dia- 
grams and clear, nontechnical 
language make everybody an ex- 
pert, regardless of previous ex- 
perience. Assembly proceeds in 
simple, error -proof stages 
(Strata). Each stage corresponds 

March, 1966 

to a separate fold -out page. Each 
stage has a separate packet of 
parts (StrataPack). The major 
components are factory- mounted 
on the extra- heavy -gauge steel 
chassis. Most of them are riveted 
for improved reliability. Wires 
are precut for every stage -which 
means every page. All work can 
be checked stage -by -stage and 
page -by -page before proceeding 
to the next stage. 

The end result is a low- distor- 
tion 80 -watt amplifier which is 
powerful enough for any music, 
any loudspeaker. The exclusive 
center- channel output and sepa- 
rate volume control eliminate 
the need for an additional ampli- 
fier with either a center- channel 
or a remote loudspeaker. 

Five minutes of listening to 
the Fisher KX -200 you built will 

The Fisher 

convince you that it is one of the 
finest control -amplifiers avail- 
able, easily worth $250 or more. 
Yet the kit costs only $169.50. 
(Walnut cabinet, $24.95; metal 
cabinet, $15.95.) 

r FREE $1.50 VALUE! Send fort 
The New Kit Builder's Manual, an 
illustrated guide to high fidelity kit 
construction, complete with de- 
tailed specifications of all Fisher 
StrataKits. 
Fisher Radio Corporation 
11 -35 45th Road 
Long Island City, N. Y. 11101 

Name 

Address 

City 

l 
State 

EISHER RADIO CORPORATION, INC., 11.35 TN , LONG ISLAND CITY, N. Y. 11101. OVERSEAS AND 

CANADIAN RESIDENTS PLEASE WRITE TORISHER RA010IINTERNATIONAL, INC., LONG ISLAND CITY, N. Y. 1í1O1. 
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FEEDBACK 
from our readers-- 
Write to: Letters Editor, Electronics Illustrated, 67 West 44th Street, New York, N.Y. 10036 

A SWINGER 

I'm pretty good looking and have a fair 
amount of charm but that new light- dimming 
gadget (UNIVERSAL LIGHT DIMMER, 
Jan. '66 EI) should give me a perfect score. 
Give most broads a nice romantic setting and 
a little schmaltz and you have no worries. If 
you have any more little goodies lying around 
I sure would like to hear about them. 

M. G. 
New York, N.Y. 

CASCADER 
I seem to be having a problem with a few 

amplifiers of mine and I regard you as just 
the people I was looking for. Here's my prob- 
lem: now I know this sounds silly, but I'm 
having trouble hooking one amplifier (phono) 
into another and getting a clean signal, one 
without hum. The output impedance of the 
first amplifier is 4 ohms and I don't have any 
idea how many thousands of ohms the input 
of the second one is. What I actually want 
to do is tie four 4 -ohm outputs together and 
feed them into one amplifier (phono type) in- 
put. 

Stephen C. Keating 
Topeka. Kan. 

Why? 

SHOPPER 
I have been working in order to establish 

the design and performance characteristics 

6 

for a tri- pitched femto waveguide. I am at- 
tempting to establish the relationship among 
the circular cylinders to the left and the quad - 
ri- rectangular -prismic resonant cavity. As of 
this date I have experienced flat response 
through the upper cylinder with low -pass re- 
sponse in the direction of the lowest cylinder. 
The mode lattice was impossible to establish 
in the left central cylinder even though it ap- 
pears better than the Moreno cross guide 
coupler. Even and also odd mode impedance 
in the parallel and the slab line has given me 
difficulties. Where will I be able to find data 
that has the potential to establish the neces- 
sary susceptance of symmetrical irises? 

D. M. 
Ann Arbor, Mich. 

Have you tried the Yellow Pages? 

A WINNER! 

As for Whistler's Ma ( AND NOW . . . 

FLAT TV!!!. Jan. '66 El), she's been off her 
rocker for years. And so is anyone who 
doesn't believe that flat TV will not only be 
the greatest thing in home entertainment 
since sex but the biggest inspiration for pop 
art since the Campbell soup label. Dig those 
crazy test patterns, man. Who needs Picasso? 

C. Z. 
San Francisco. Calif 4- 
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PRINTED CIRCUITRY 
1 

BUILD 20 RADIO 
CIRCUITS AT HOME 

$ with the New Improved 
PROGRESSIVE RADIO "EDU -KIT "® 

A Practical Home Radio Course 
Now Includes 
* 12 RECEIVERS 
* 3 TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER 
* AMPLIFIER * SIGNAL INJECTOR 
* CODE OSCILLATOR 

ONLY 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* * Sold in 79 Countries 

SCHOOL INQUIRIES INVITED 

YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 

The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
rock-bottom price. Our Kit is designed to train Radio 6 Electronics Technicians, making 
use of the most modern methods of home training. You will learn radio theory, construe- 

ion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 
You will learn how to build radios, using ing regular schematics; how to wire and solder 

n 
r 

a professional manner; how to service radios. You will work with the standard type of 
Punched metal chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and o cillator, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble -shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Pro- 
gressive Dynamic Radio 4. 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 
will receive an 

e 
xcellent background for television, Hi -Fi and Electronics. 

Absolutely no previous knowledge of radio o required. The "Edu -Kit" is the 
Product of many years of teaching and engineering experience. The "Edu -Kit" will pro- 
vide you with a basic education in Electronics and Radio, worth many times the 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 I. 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 "Edu -Kit" in more than 79 coun- 
tries of the world. The Edu -Kit" has been 
carefully designed, step by step, so that 
you cannot not make a mistake. The "Edu -Kit" 
allows 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 
i 

sally accepted as the standard in the field of electronics training. The "Edu - Kit" uses the modern educational principle of "Learn by Doing." Therefore you construct, 
learn schematics, study theory, practice trouble -shooting -all in closely integrated pro- 
gram designed to provide an sily- 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 rdio circuits, and doing work like a 
Professional Radio Technician. 

Included in the "Edu -Kit" course are Receiver, Transmitter, Code Oscillator, Signal 
Tracer, Square Wave Generator and Signal Injector circuits. These are not unprofes- 
sional "breadboard" experiments, but genuine radio circuits, constructed by means of pro- 
fessional wiring and soldering on metal chassis, plus the n method of radio construction 
known as Printed Circuitry." These circuits operate on your regular AC or DC house current. 

THE 11EDU -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, 

, 
and paper dielectric condensers, resistors, tie strips, 

coils. hardware, tubing, punched metal chassis. Instruction Manuals, hookup wire, solder, 
selenium rectifiers, volume controls and switches, etc. 

In addition you receive Printed Circuit materials, including Printed Circuit chassis, 
special tube sockets, hardware and instructions. You also receive a useful set of tools, a 
professional electric soldering iron, and a selfpowered Dynamic Radio and Electronics 
Tester. The "Edu -Kit" also includes Code Instructions and the Progressive Code Oscillator, 
in addition to FCC Radio Amateur License training. You will also re e lessons fors ing 
with the Progressive Signal Tracer and the Progressive Signal Injector, a High Fidelity 
Guide and a Quiz Book. You receive 

' 
Membership Radio -TV Club, Free Consultation 

Service, Certificate of Merit and Discount Privileges. You receive all parts, tools, instruc- 
tions, etc. Everything is yours to keep. 

At no increase in price, the , iEdu -Kit" 
now includes Printed Circuitry. You build 
a Printed Circuit Signal Injector, a 
unique servicing instrument that can de- 
tect many Radio and TV troubles. This 
revolutionary new technique of radio 
construction is now becoming popular 
in commercial radio and TV sets. 

A Printed Circuit is a special insulated 
chassis on which has been deposited a 
conducting material which takes the 
place of wiring. The various parts are 
merely plugged in and soldered to ter- 
minals. 

Printed Circuitry is the basis of modern 
Automation Electronics. A knowledge of 
this subject is a necessity today for 
anyone interested in Electronics. 

March, 1966 
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Req. U. S. 
Pat. Off. 

Training Electronics Technicians Since 1946 

FREE EXTRAS 
SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 

PLI ERS- 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 g m 
an 

a proressive - You 
will practice e repairs the sets that 
you Construct. You will learn symptoms 
and causes of trouble in home, portable 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio 4 Electronics Tester. While you 
are learning in this practical way, you 
well 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 

u have. 
with any technical prob- 

lems you 

OUR MAIL BAG 
J. 5tataitis, of 25 Poplar Pl., Water- 

bury, Conn., writes: "I have repaired 
rat is for my friends, and made several 

The "Edu -Kit" paid for itself. I 

was 
r 

eady to spend 5240 for a Course, 
but I found your ad and sent for your 

Ben Valerio, P. Oa Roo 21, Magna, 
Utah: "The Ed u-Ki is wonderful. Here 
I am sending you the questions and also 
the answers for them. I have been i 

Radio for v the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed every minute I worked with the 
different kits; the Signal Tracer works 
fine. Also like to let you know that I 

feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shutt, 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I would 
drop you a few lines to say that I re- 
ceived my Edu-Kit, and was really amazed 
that such bargain n be had at such 
a low price. I have already started re- 
pairing 

end were 
ids 

ally 
and 

su surprised 
phonographs. hs. Me 

get into the swing of it quickly. The 
Trouble -shooting nTester that comes with 
the Kit is really swell, and finds the 
trouble, if there is any to be found." - UNCONDITIONAL MONEY -BACK GUARANTEE- - ] 

ORDER FROM AD - RECEIVE FREE BONUS 
RADIO & TV PARTS JACKPOT WORTH $15 

Send "Edu -Kit" Postpaid. I enclose full payment of 526.95. 
Send "Edu -Kit" C.O.D. I will pay $26.95 plus postage. 

O Rush me FREE descriptive literature concerning "Edu- Kit." 

Name __________ 

Address 
- 

PROGRESSIVE i'EDU- KITS" INC. 

1186 Broadway, Dept. 571AE, Hewlett, N. Y. 11557 
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"Get more 
education 

or 
get out of 
electronics 

...that's my advice." 

8 

PROGRAMS! 
NOW! 2 NEW W for Automation 

Industrial 
Electronics 

Computer 
Processing 

Systems 

Electronics Illustrated 
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Ask any man who really knows the electronics industry. 
Opportunities are few for men without advanced technical 
education. If you stay on that level, you'll never make 
much money. And you'll be among the first to go in a layoff. 

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

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

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

You're eligible for a CREI Program if you work in elec- 
tronics and have a high school education. Our FREE book 
gives complete information. For your copy, mail coupon 
today or write: CREI, Dept 1703D, 3224 Sixteenth Street, 
N.W., Washington, D.C. 20010. 

Founded 1117 

CREI 
Accredited !Women' 

cd The National Nome Stud, Council 

SEND FOR FREE BOOK 
I- 

The Capitol Radio Engineering Institute 
Dept. 1703D, 3224 Sixteenth Street, N.W. 
Washington, D.C. 20010 
Please send me FREE book describing CREI Programs. I am employed 
in electronics and have a high school education. 

NAME 

ADDRESS 

CITY STATE ZIP CODE 

EMPLOYED BY 

TYPE OF PRESENT WORK 

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

NEW! Industrial Electronics for Automation j NEW! Computer Processing Systems 

AGE 

1 

9 

www.americanradiohistory.com

www.americanradiohistory.com


FROSTY SILENCE ... Because booster 
thrust always is limited, output from 

transmitters on satellites ordinarily is re- 
stricted by considerations of weight and space. 
Result is, conventional receivers here on earth 
have trouble picking up satellites' feeble sig- 
nals. Even low -noise amplifiers fill the bill 
only to a point, and adding additional stages 
to boost weak signals coming from greater 
distances only results in more noise than sig- 
nal. Promising solution to the problem is a 
device called a cryogenic stripline circulator 
being tested by the gal in our photo at the 
Marconi Research Laboratories, Great Bad - 
dow, England. Explanation is that even low - 
noise amplifiers grow more silent the frostier 
they become. And at the frigid levels of liq- 
uid nitrogen (- 196 °C) and liquid helium (- 269 °C) the hush is noiseless as pure noth- 
ingness. Anxious earthlings now will be able 
to tune in on signals from distant satellites 
in a silence that is golden. 

...electronics in the news 
Round, Man ... A sphere easily can be seen 
in the mind's eye, though a perfect sphere 
(like a perfect anything) seemingly exists 
more perfectly in the mind than in reality. 
To be sure, man does pretty well at the sphere 
business, which explains why it takes sensi- 
tive instruments to measure a sphere's ir- 
regularities. Such an instrument recorded the 
amplified imperfections of the 31/2 -in. -diam. 
ball in our photo. Currently being used by 
researchers at the Albuquerque Division of 
ACF Industries, the device is so sensitive that 
variations of a mere 3 millionths of an inch 
appear as minor mountains on the trace. 

Junior Juke ... A record changer sans turntable 
sounds as believable as smoke without fire, though 
a trip to Norway's capital city of Oslo soon would 
reveal that such a changer exists. Developed by 
Norway's Radionette and known as the Multiplayer, 
this unique device accepts up to twenty -five, 7 -in. 
331/2 - or 45 -rpm recordings. All spin simultaneously 
on a single horizontal spindle. Thing is, pressing 
one of the 50 buttons juke -box -style causes one of 
two arms to travel along a guide rail to the desired 
record side. Total playing time? Over six hours, with 
hi -fi sound furnished by a built -in, 15 -watt, solid - 
state amplifier and speaker or from optional ex- 
ternal speakers that easily may be attached. 

Electronics Illustrated 
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91. 

In this age of extravagance 
we set out to build 
the sensible receiver ! 

We assume your first 
interest is in the music, 

not the machine - with no 
zest for unneeded bulk, ex- 
cess cost, or useless gewgaws 
in your equipment. 

That's why controls are 
uncomplicated on the E -V 
1178 receiver, despite its 
versatility. 

That's why it is one of the 
smallest all solid state re- 
ceivers you can find, despite 
its 50 watt amplifier power 

March, 1966 

and full AM /Stereo FM capa- 
bilities. 

And that's why our per- 
formance standards meet the 
most critical musical taste, 
not some theoretical ultimate 
of perfection in printed speci- 
fications. The sound is just 
exceedingly good. 

The crisp decorator look 
of the E -V receiver is your 
extra bonus. 

Just $315.00 with integral 
walnut -paneled enclosure. 

Guaranteed for two years - 
the new Model E -V 1178. 
We also offer a Stereo FM receiver 
(EV 1177) realistically priced at 
$280.00. Separate tuners and am- 
plifiers, too. A postcard will bring 
our color brochure. It makes good 
sense. 

ELECTRO- VOICE, INC. 
Dept. 3641, 622 Cecil Street 
Buchanan, Michigan 49107 

)/),, 
SETTING NEW STANDARDS IN SOUND 

Il 
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electronics in the news 
I 

Philippine Powerhouse . . . Though the chap 
in our photo looks as if he's trying to do some- 
thing right down at the Rheingold brewhouse. 
he really is a technician inspecting a motor 

driven tank coil. A vital part in each of ten new 
transmitters under production at Hughes Air- 
craft, the coils will be used in the Voice of Amer- 
ica's new station in the Philippines. The VOA 
ordered the 250 -kw transmitters with a mind to 

bridging the Bamboo Curtain. Reason: each can 
be tuned to any of 20 preset channels in a mere 
20 seconds, thus giving operators an edge in elec- 
tronic fencing games with Red jammers. The 
broadcasting complex will be surrounded by 
some 50 antennas, each capable of radiating a 
signal as far as 5,000 miles. And should Red 
jamming ever become too severe, the station 
still will have an ace in the hole. All ten trans- 
mitters tuned to the same frequency would blast 
a billion watts of effective radiated power. 

ITEM . . . The increasing number of pirate 
stations operating off the British Isles may ham- 
mer the government into accepting commercial 
radio. Official circles, keeping one eye on the 
popularity ratings of pirate programming and 
the other on possible fees and taxes, are looking 
for a face- saving method of issuing licenses. 
Government recognition of the stations would 
permit them to move ashore. But, once on land, 
they would be required to pay income taxes and 
broadcasting fees. They pay neither now, while 
enjoying large audiences, large incomes, social 
acceptance, listings in entertainment columns 
( "First installment of first pirate radio soap 
opera, Dr. Paul," notes London Life) and even 
car -racing gamesmanship. So why should they 
accept an invitation to come ashore? We don't 
know -unless they just like to do everything 
wrong. - 0 

iknic 1* Oefbcn 
mobile installations) 

Only two transceivers can live up to that 
claim. That's because only two transceivers 
have the exclusive Squires- Sanders 
Noise Silencer(patentapplied for) 
There's the famed "23'er", with 
full 23- channel capability (all 
crystals supplied). Now, there's 
an economically priced mate, the 
"S5S" with 5 crystal -controlled channels. Bot have the 
Noise Silencer- something no other transceiver has. 
This unique development utilizes a pre -IF silencer that 
detects noise before the pulse is broadened by IF selec- 
tivity. By detecting before IF selectivity, the noise 
silencing pulse is as short as possible, so that a mini- 
mum of the signal is eliminated. There's no loss in signal 
level, no introduction of audio distortion -a common 
drawback of the ordinary noise limiting devices used in 
other transceivers. The result: crisp, mobile reception of 
even the weakest signals without annoying background 
noises. No suppression gadgets are required. 
Other features are: an ultra- sensitive (0.5 µv) receiver 
featuring sharp 8 kc selectivity accomplished through a 

crystal bandpass filter; solid -state design (25 silicon 
transistors, 7 diodes); smooth, adjustable squelch; 

The transmitter utilizes full legal trans- 
'; mitter input (5 -watts) with a special 

high efficiency RF output amplifier, 
clipped and filtered audio (speech 
booster) for top talk power (100% 
modulation). Both units have a built -in 
power supply for 12VDC (negative 
ground) mobile operation, mobile 

mounting bracket, 12VDC connecting cable and quality 
push -to -talk microphone. Two AC power supplies are 
available -deluxe Master Model featuring transistor volt- 
age regulation and a built -in "S" meter at $39.50; 
Standard model at $19.50. 
THE "23'Ee " -23 channels (all crystals furnished) $235. 
NEW "S5S" AM TRANSCEIVER - all the features of the 
"23'er" (Noise Silencer, ultra- sensitive receiver, etc.) ex- 
cept it is for 5- channel operation. May be used on 27 mc 
business frequencies. Furnished matched crystal for 
channel 9 (HELP), only $185.00. 
An exciting new product is the Squires- Sanders FM 
ALERT, FM emergency receiver with 2 crystals receive 
channels plus tunable control. Choice of 30 to 50 mc, or 
152 to 174 mc, $89.95. Matching speaker $9.95. Other 

products include: Squires -Sanders HF receivers and 
Clegg VHF transceivers and receivers. See them at 
your dealer, or write for descriptive brochure. Squires - 
Sanders, Inc., Martinsville Rd., Millington, N.J. 07946. 

3 x 5 front -facing speaker; provision for external 
speaker and instant conversion to public address 
via an optional adaptor. 

12 
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Only Courier gives 
you a 23- channel 
transistor CB rig 
f 

$1 6 9 \"4:4°& 

and can guarantee it 
for 10 years! 
What do you do for an encore after introducing the industry's finest 23- channel 
transistorized CB rig for the unheard price of $169? Tag it with a 10 year guarantee! 

Silicon- transistors throughout bring the size down to 53/4 "W x 61 "D x 17 /s "H. With big -size 
performance. Complete, with microphone and a long list of features you want. 
Illuminated S meter. Illuminated channel selector. All crystals supplied for 23 channels. 
PA system. Auxiliary speaker jack. Single -knob tuning. Modulation indicator. DC cord. 
Chrome cabinet. Plus exclusive Courier "Safety- Circuit" to protect against mismatched 
antenna, incorrect polarity, and overload. 

You can see the Courier TR -23S at your nearest Courier dealer. Or use the coupon for 
all the data on the amazing Courier TR -23S -the CB rig with the ten year guarantee. 

ÿ1`rt`CL^^J`1`CL^^l'JL.^JCtlÌ`_t`i' ̂ 1` 

E163 g<. -} . electronics communications inc. 
e+ 

5 56 Hamilton Avenue, White Plains, N.Y. 

Yes! I'd like to know all about the $169 Courier TR -23S with the 10 year 
guarantee! 

Name 

Address 

City County State 
`4*- 

71( j : G. t J Ti`I`` TT T Tl`TT` T 
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A 

"lON6 

RANGER" 

The SHAKESPEARE 

fiberglass 

WONDERSHAFT 

offers: 

protection from weather 
a salt water area must 

durable construction 
takes high winds with ease 

low background noise 

insulated conductor 

The BIG STICK 176 is an ex- 

cellent CB 18'6" - 27.1 me 

fiberglass WONDERSHAFT an- 
tenna ... all direction cover- 
age . . . minimum of dead 
spots . . . no ground radials 
... independent of mounting 
location. 

See your favorite dealer or write 
Columbia Soles Office, 

C/P CORPORATION 

a subsidiary of the 

COMPANY 
RFD 3 COLUMBIA, S. C. 

TELEPHONE 787 -8710 area code 803 

14 

ELECTRONIC 

P Sit ro 
El's Swap Shop provides a way for readers to 
obtain equipment they want in exchange for 
items they no longer have use for. Notices must 
be from individuals; commercial concerns are 
referred to El's classified advertising columns. 
Entries must include your name and address as 
well as a description of what you now have and 
what you would like in exchange. Address: El's 
Swap Shop, ELECTRONICS ILLUSTRATED, 67 
West 44th Street, New York, New York 10036. 

WESTON 301 meter. Make swap offer. L. Cohen, 
151 -40 13th Ave., Beechhurst, N.Y. 11457, 

EICO 368 sweep generator /marker. Want Dynaco 
100 or 200 microphones. David J. Raibert, 10 Wilsey 
Square, Ridgewood, N.J. 07450. 

HEATH Apache, Heath DX -40, Hallicrafters SX -99, 
EICO 723 and Knight Span Master. Will trade for b- 
and 2 -meter gear. Jim Batka, WA9CUH, 350 18th Ave. 
S., Wisconsin Rapids, Wis. 54494. 

KNIGHT Span Master. Want signal generator or 
Novice transmitter. Jim Hughes, 412 N. Walnut, 
Itasca, Ill. 60143. 

HOMEBREW signal generator, variable 150 -VDC 
power supply, transistor amplifier and preamp, elec- 
tric clock, 125 -V crank generator. Want coils, crystals, 
old radios. J. Rodney Clark, 1586 Liveoak Dr., Port 
Credit, Ont. 

TRF BC receiver. Will trade for EICO 211 tube 
tester. Francis Elmer, Maribel, Wis. 

HEATH HX -I1 Novice transmitter. Will swap for 
2 -meter transceiver. Gil Colaianni, 3 Loretta Circle, 
Little Rock. Ark. 72205. 

EICO 955 capacitor checker, Knight Star Roamer. 
Will trade for CB transceiver. David W. De Wald, 
13240 Vassar Dr., Detroit, Mich. 48235. 

ATWATER -KENT model 44 receiver, assorted old 
tubes. Will trade for RCA TV model 97256. Earle 
Philhower II, Box 3, Yardville, N.J. 08620. 

SPRAYBERRY electronic course. Will swap for au- 
tomatic code sender. Michael Sutton, 83 Maple St., 
Rouses Point, N.Y. 

AMPLIFIER (6- tube), other items. Want small tape 
recorder. B. Willmann, 86 Brent St , Port Arthur, Ont. 

INVERTER, 6VDC to 120VAC. Need 12VDC inverter 
or communications equipment. Rich Young, 2 -S 
Laurel Hill Rd., Greenbelt, Md. 20770. 

SIMPSON 262 VTVM, model airplane engines. Will 
exchange for communications equipment or tape re- 
corder. Bob Goldstein, 2620 Ocean Pkwy., Brooklyn, 
N.Y. 11235. 

FISHER -PIERCE 3000 -watt lighting control. Want 
all -band receiver. Norman Spryer, 3659 Ashgrove Dr., 
Grove City, Ohio 43123. 

TRANSMITTING TUBES (5514s), 1200 -V plate trans 
former. Will swap for anything of equal value. D. C. 
Payne, Pop's Men's Wear, Haw River, N.C. 

KNIGHT RF generator, Heath Q- multiplier, BC -453 
receiver. Need Knight T -60. Greg Gebele, 421 Second 
St., Lakewood, N.J. 08701. 

HARVEY WELLS Bandmaster with VFO. Will trade 
for Viking Ranger. Gerald Manning, K4WWL, Rocky 
Face, Ga. 

TESLA COIL TRANSFORMER, 905 CRT, 922 photo- 
cell, assorted crystals. Will swap for Novice trans- 
mitter. Dave Bock, 58780 Romeo Plank Rd., Wash- 
ington, Mich. 

WEBCOR tape recorder. Will exchange for anything 
of equal value. Joseph Zak, Box 131, Sagamore, Pa. 
16250. 

HALLICRAFTERS S -38 receiver. Make swap offer. 
Mike Nazzaro, WA2VBX, Box 85, Rocky Point, N.Y. 
11778. 

HEATH Twoer transceiver. Need Knight T -60. David 
Meade, WN2SYR, 91 Elberon Ave., Hawthorne, N.J. 

BIG EAR listening device, dynamic mike. Will ex- 
change for any mike listed on p. 215 of Lafayette 
catalog 650. P. J. Yudell, 425 W. Sierra Madre Blvd., 
Sierra Madre, Calif. 

KNIGHT 100 -in -1 electronics lab kit, assorted com- 
ponents. Will swap for transistor radio or hi -fi am- 
plifier. Bob Goettsche, 22439 Park, Dearborn, Mich. 

ROYAL typewriter, cameras, other items. Will ex- 
change a tape recorder, Novice transmitter, test 

[Continued on page 16] 
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 TOM McCAHILL 
ADVISES SATURDAY 

MECHANICS 
If you're a Saturday mechanic, my guess is you 

can fix the screen door, build lawn furniture, over- 
haul the kid's bike, and rotate your own tires. 

It's a different story when that fancy electric 
coffeemaker stops perking or the push- button auto- 
matic washer quits halfway through a cycle. You 
might spend an afternoon admiring the coffee - 
maker's innards before giving it a permanent vaca- 
tion on the top kitchen shelf. 

As for the automatic washer, after the Little Lady 
shouts "Do something!" you'll end up phoning an 
Appliance Serviceman across town. He shows up in 
3 days and has the washer going in one- fourth the 
time it took you to study the coffeemaker. He also 
presents you with a ticket for 30 bucks. When you 
consider he could make twice that selling you a 
new machine, you got off easy. 

Maybe you never realized it, friend, but you 
have more Appliances around your hacienda today 
than you did five years ago. If you count power 
tools, your wife's hair dryer, an air conditioner, plus 
the standard stuff like vacuum cleaner, toaster, re- 
frigerator, freezer and so forth, you probably have 
well over a dozen. 

These electrical gadgets nowadays represent a 
pretty good chunk of your hard earned dollars. Did 
you ever stop to think it could pay you in savings 
and convenience to know how to fix these things? 
Also, it could be a great source of extra income if 
you're inclined to tackle the few thousand broken - Appliances ,right in your own neighborhood. 

r 

The Appliance Repair business is easier to learn 
than you imagine. The National Radio Institute's 
Appliance Division has a downright interesting, low 
cost course you can take in your spare time. It 
covers every type of Appliance you can think of 
plus air conditioning, refrigeration, house wiring, 
electric motors -even small gas engines. There's a 
worthwhile section on farm and commercial ap- 
pliances too. 

NRI starts you with the basic principles of 
electricity to give you a solid background. Using 
clear -cut picture diagrams, they show you how 
various types of Appliances work, separating each 
into groups. Included with the course is a topnotch, 
professional Appliance Tester for fast trouble- 
shooting. 

Easy to read, bite -size lessons are loaded with 
photos and cutaway drawings so you see how each 
Appliance comes apart, and more important -goes 
back together in working order. 

Whether or not you agree that knowing Appli- 
ance Repair could help you, I recommend you see 
for yourself. The little coupon below will get you 
a free book that fully describes this unique home 
training. It also brings a free sample lesson. No 
salesman is going to call. 

Do yourself a favor and mail the coupon today. 

TOM MCCAHILL 

APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue, Washington, D. C. 20016 

504 -036 

OK -I want to see for myself. Send me the free book on Professional Appliance Servicing and a free 
sample textbook. No salesman. 

Name. 

Address 

City 
Zip 

State Code 
Accredited Member National Home Study Council 

Age 
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a 

in TELEVISION, RADIO, 

ELECTRONICS, RADAR, SONAR 
ONLY CHRISTY OFFERS 
COMPLETE TRAINING! 

Investigate the Christy Complete 
Course. Why be satisfied with less? 
CTS Shop Method, Home Training 
makes learning easy. You learn by 
working with actual equipment. You 
receive Comprehensive training from 
the start. Can EARN AS YOU LEARN. 
You become qualified to open your 
own Electronics Repair business or to 
gain high pay as a TV, Radio, Elec- 
tronics, etc., Technician. 
19 TRAINING KITS INCLUDEDI 

You receive a Multi- Tester, Oscillator. 
Signal Tracer, Oscilloscope. Signal Gen - 

tor, Electronic Timer, Regenerative 
Gen- 

erator, 
24' TV net (optional) and other valuable testing equipment. FREE BOOK 

and TWO FREE LESSONS yours for the 
e5king! No obligation. 
CHRISTY TRADES SCHOOL 
Uept. i -3017 4,4 w Lawrence Ave. 

chlcag0, Illinois 60615 

se I CHRISTY TRADES SCHOOL, Dept. T -3013 
3214 W. Lawrence Ave.. Chicsyo. Illinois 60625 

I Please send me the 3 FREE BOOKS and Special Form for I 
PAYING LATER from EARNINGS MADE WHILE LEARNING 

I NAME 

ADDRESS 

wir 

ADZ 

- - - - - - - - - - - - ABM 

STAVE 
IMO 8.1M =NM z BA- 

Fill in coupon for a 'FREE One Year Subscrip- 
tion to OLSON ELECTRONICS' Fantastic Value 
Pocked 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 ZONE STATE 

If you have a friend interested in electronics send 
his name and address for a FREE subscription also. 

OLSON ELECTRONICS 
INCORPORATED 

46S S. Forge Street Akron, Ohio 44308 
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equipment or SW receiver. Barry Schlosser, 7513 Adventure Ave., Miami Beach, Fla. 33141. 
EPSILON Records code course. Will trade for Knight C -100 CB transceiver. Bruce Bennett, 938 Kintyre Way, Sunnyvale, Calif. 94087. 
JAPANESE all -band receiver. Will trade for Heath 

Twoer or other ham or CB gear. Arthur B. Epstein, 
3215 Hull Ave., Bronx, N.Y. 10467. 

NATIONAL NC -88 receiver, Heáth DX 60 transmit- 
ter. Want test equipment. William Altenberndt, 258 
Harrison St., Chelsea, Mich. 48118. 

BC -683 receiver. Need hi -fi tape deck or complete 
tape recorder. Scott Marovich, 2407 S. Rose St., Kala- 
mazoo, Mich. 49001. 

SURPLUS transmitter and WRL TC -6 6 -meter trans- 
ceiver. Want SW receiver. Fred Quandt, 1059 Coronet 
Dr., Warminster, Pa. 18974. 

HEATH HD -11 Q- multiplier. Will trade for walkie- 
talkie. Pete Kemp, 25 Prince Pl., Stamford, Conn. 

SENTENIAL TV. Want CB walkie- talkies. Lee Fresh- 
water, 2601 Lancaster Dr., Muncie, Ind. 47304. 

KNIGHT T -60 transmitter, ARRL books, code 
course, other items. Will swap for tape recorder or 
SWL antennas. John Baurhenn, 29 -8 Robson Pl., 
Hempstead, N.Y. 11550. 

KNIGHT Star Roamer. Will swap for anything of 
equal value. Greg Virtue, 4580 Fair Oaks Blvd., Sac- 
ramento. Calif. 95825. 

LAFAYETTE HE -29C walkie- talkie. Want 3- or 4 -tube 
amplifier. T. Cinquini, 6917 Chester Ave., Philadel- 
phia, Pa. 19142. 

MAJESTIC AM /FM /SW receiver, tubes, books. Will 
swap for communications receiver. Dennis Hasler, 
1821 N. Routiers, Indianapolis, Ind. 46219. 

LIONEL train set with accessories. Want small SW 
receiver. Stephen Fenn, 441 Chelmsford, Lowell, 
Mass. 01851. 

CDR rotator with control box, Pickett N4 -T slide 
rule. Will exchange for Hallicrafters SX -28, CB rig 
or what have you. Thomas C. Bennett, Apt. 16, 203 
S. Edgefield, Dallas, Tex. 75208. 

RECORDING WIRE. Will swap for anything of equal 
value. Carleton B. Underwood, Mellwood Dr., New 
Lexington, Ohio 43764. 

LAFAYETTE stereo record changer, homebrew 
AM /FM tuner, 8 -watt amplifier, assorted components. 
Need ham or CB transceiver. John L. Chapin, Jr., 
3161 S. Yale St., Wichita, Kan. 

COLORORGAN (dancing lights), FM antenna 
booster, 8 -in. hi -fi speaker, other items. Will swap 
for SW receiver. Rev. Pat Jeffares, Box 38, Campbell - 
ville, Ont. 

MOBILLETTE 61 converter. Will swap for typewriter 
or SW receiver. Tommy Baker, Rte. 3, Salem Lane, 
Gallatin, Tenn. 37066. 

HEATH GW -10 CB transceiver, Heath VFO. Want 
mobile ham antenna or other ham accessories. Bob 
Battagin, 2541 Hayward Dr., Burlingame, Calif. 94011. 

LAFAYETTE Explor -Air receiver, ARC /RU receiver 
and transmitter, other items. Will exchange for CB 
walkie- talkie. James Loniak, 31 -65 29th St., Astoria, 
N.Y. 11106. 

ELMAC transmitter and receiver, other items. Will 
swap for anything of equal value. Ronald P. Johnson, 
Rte. 3, Box 229A, Huntsville, Ala. 35806. 

ZENITH Transoceanic, signal generator, Knight 
C -100 walkie- talkies. Want CB transceiver, SW re- 
ceiver or tape recorder. Daniel Litteral, Box 17, Eagle 
Mountain, Calif. 92241. 

SHURE telephone transducer. Will swap for 64 -in. 
mike stand. P. J. Yudell II, 425 W. Sierra Madre Blvd., 
Sierra Madre, Calif. 91024. 

RCA Mark II CB transceiver, Wollensak tape re- 
corders. Interested in Collins or Hammarlund com- 
munications receiver- Fred Sanborn, Box 667, Eagle 
River, Wis. 

KNIGHT Star Roamer, American Flyer trains. Want 
Lafayette HE -80. Mark Jenkins, 15103 N.E. 12th St., 
Bellevue, Wash. 98004. 

BC -459. Will swap for Command receiver. M. Sher- 
man, 18891 N.E. 20 Ct., N. Miami Beach, Fla. 33162. 

EICO 369 sweep and mark generator, Paco V -70 
VTVM. Will exchange for Heath test equipment. Wil- 
liam G. Beck. 247 W. Main St., New Holland, Pa. 
17557 
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Choose Your Tailor -Made 
Course in N.T.S. "PROJECT 
METHOD" ELECTRONICS! 
Now! N.T.S. - one of America's oldest leading 11 

home -study and resident technical schools - offers 
you GREATER CAREER OPPORTUNITIES IN ELEC- 
TRONICS. N.T.S. "Project Method'- home training 
lessons are shop- tested in the Resident School in Los 
Angeles. The Schools' practical methods, plus more than 
60 years of experience, have helped thousands of students 
all over the world to successful careers. Choose your field and " 

prepare now for a secure future with one of 8 N.T.S. Electronics mi 1131 

Courses designed to fit your own particular needs. 

i 

1 

2 

3 

4 

ELECTRONICS -TV- RADIO- SERVICING 
& COMMUNICATIONS 

A basic course thoroughly covering funda- 
mentals of electronics, radio, TV servicing 
and communications. 

MASTER COURSE IN 
ELECTRONICS -TV- RADIO, PLUS ADVANCED 

TV & INDUSTRIAL ELECTRONICS 
This course covers everything included in 
Course No. 1 plus Automation and every 
phase of the Electronics industry. 

FCC LICENSE 
Preparation for this government license es- 
sential for interesting jobs in radar, radio, 
television, communications, guided missiles, 
many others. Upon completion of this course, 
if you do not pass the FCC exam for a 1st 
Class Commercial Radiotelephone License 
your tuition will be refunded. 

RADIO SERVICING (AM -FM- Transistors) 
Train for radio sales and service with dealer 
or distributor. 

HIGH SCHOOL AT HOME 
Learn easily. New modern method. 
National offers accredited high 
school programs for men and women. 
Take only subjects you need. Study 
at your own pace. Latest approved 
textbooks - yours to keep - every- 
thing included at one low tuition. 
Check High School box in coupon 
for information. 

CLASSROOM TRAINING 
AT LOS ANGELES 
You can take classroom training in 
our famous Resident School at Los 
Angeles in Sunny Southern California. 
N.T.S. is the oldest and largest 
school of its kind. Associate in Sci- 
ence Degree also offered in our 
Resident Program. Check Resident 
School box in coupon for full details. 

111Ír 

t orris 5f1 f.ff'- Va1llll 
NATIONAL SCHOOLS 

WORLD-WIDE TRAINING SINCE 1905 

5 

6 

1 

8 

TELEVISION SERVICING (Including Colo 
Covers installation, adjustment, repair a 
servicing of black and white and color te 
vision . prepares you for your own sal 
and service business. 

STEREO, HI -Fl AND SOUND SYSTEMS 
A growing field. Prepares you to build, inst 
and service modern sound equipment 1 

home or industry. 

BASIC ELECTRONICS 
Gives you the fundamentals you must know 
to build on for a future Electronics career. 
Also offers an excellent background for 
Salesmen, Purchasing Agents, and others in 
Electronics. 

r) 
nd 
le- 
es 

all 
or 

ELECTRONICS MATH 
Simple easy -to- follow instructions in t 
specialized math you need in ma 
electronics jobs. 

he 
ny 

CUT OUT & MAIL TODAY. NO POSTAGE NECESSARY. 

Please Rush FREE Electronics "Opportunity Book" and sample lesson 
on course checked below: 

Electronics -TV -Radio 
Servicing & Communications 

Master Course in 
Electronics -TV -Radio 
Advanced TV & Industrial 
Electronics 

FCC License 

Radio Servicing 
(AM -FM- Transistors) 

Send Postcard 
for Free Book & 
Sample Lesson. 

! 

Sample,. 
Lesson 

- IN 

Name 

Address 

City 

State 

Television Servicing 
(Including Color) 

Stereo, Hi -Fi and Sound 
Systems 

Basic Electronics 

Electronics Math 

Dept. 213- 26 

Age 

Zip 
Check here for High School Department Catalog only. 

-; Check here if interested ONLY in Classroom training at L.A. 
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You can install and maintain electronic 
circuitry in missiles and rockets . 

specialize in microwaves, radar, and 
sonar, or succeed in your own business. 

You can succeed in TV -Radio 
Communications ... prepare for 
F.C.C. License, service advanced 
satellites for industry and 
defense. 

Most courses include Equipment Kits. THERE ARE NO KIT DEPOSITS. 

Everything included in your low tuition. 

CLIP & MAIL POSTAGE FREE CARD TODAY FOR 

FREE BOOK AND SAMPLE LESSON 
in Field of Your Choice. You enroll by mail under 

N.T.S. "No Obligation" Plan. We have No Salesmen; 

This means lower tuition for you. 

BUSINESS REPLY MAIL 
No Postage Stamp Necessary If Mailed in the United States 

- POSTAGE WILL BE PAID BY -- 

NATIONAL eV SCHOOLS 
WORLD -WIDE TRAINING SINCE 1905 

4000 South Figueroa Street 
Los Angeles, California 90037 

TAKE THE QUICK WAY 

TO NIGHER PAY, 

LIFELONG BENEFITS, 

WITH N.T. S. HOME 

TRAINING! 
N.T.S. "Project 
Method" Courses 
can help you get 

a new and better job - or move up to higher 
pay in your present one. You work on prac- 
tical job projects, learn to use shop manuals 
and schematics. Your N.T.S. training is 
individual. You proceed at your own pace. 

BENEFIT NOW AND ALL YOUR LIFE WITH 
N.T.S. HOME TRAINING 

The personal guidance you receive during 
your training can be very helpful to your 
progress. Many N.T.S. students are able to 
earn more money within a few months. You 
can pick and choose your career. Work in 
industry or go into business for yourself. 
Your services will always be in demand 
wherever you go - and you can pick your 
spot! 

N.T.S. Graduate Advisory Service can help 
you answer technical questions in establish- 
ing your own business and in countless other 
ways after you've completed your training. 

FIRST CLASS 
Permit No. 3087 

Los Angeles, Cold. 

See other side of 
this card for descrip- 
tion of all courses. 

.t STr 

Accredited Member 
Nationai Home Study Council 

-- 

NATIONAL SCHOOLS 
WORLDWIDE TRAINING SINCE 1905 

4000 So. Figueroa 
Los Angeles, California 90037 
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Hugo Gernsback 

Hugo Gernsback Invites You 
to join his famous Electronics Book Club... 

This timely offer comes to 
you from Hugo Gernsback, 
the man who coined the 
word "television ", pioneer 
in radar, space technology 
and electronics publishing 
for over 55 years, publisher 
of Radio -Electronics maga- 
zine, founder of the Elec- 
tronics Book Club. 

Build your know -how, boost your income, 
get more fun out of electronics! 

Everyone agrees that KNOW -HOW is the key to get- 
ting ahead and staying ahead in electronics. Only the 
man who keeps pace with fast- changing technology 
will profit. That's why Hugo Gernsback makes this 
astonishing offer: See -for- yourself without risk, how 
the Electronics Book Club keeps you up -to- the -minute 
on latest developments ... increases your know -how 
and earning power ... brings you greater enjoyment 
if electronics is your hobby! 

Learn more, earn more, this practical way! 
Every other month the Club's News Bulletin will tell 
you about a significant new self -teaching book on color 
TV or radio servicing, test instruments, transistors, 
hobby projects, stereo, tape recording, industrial electronics, com- 
munications, or on some other area of vital interest to you. Each 
handbook is a working tool designed to help you learn the subject 
quickly and easily. All are written by experts and illustrated with 
vivid hands -at -work photos and diagrams. You get clear, practical 
KNOW -HOW you can put to work at once! 

Cash savings to members plus FREE reference service! 
As a member, you alone decide What's more, our staff agrees to 

whether you want a particular answer for you personally, any Spe- 
y p cifie electronics questions of your 

book or not. You get 2 books now choice. You're entitled to 3 questions 

for 99¢ and need take only 4 more book vpurry 
within a year. And the Club saves chased - an 

and get these 

2 income-boosting 
books for only 99 

i 

faä 
w" , uas 

with 
membership 

Mail Coupon 

Now 

ou up to 30% off retail prices extraordi- 
y P P nary mem- 
on the books you take! ber benefit. 

Send No Money Now - Mail Coupon 

and Enjoy These Advantages at once! 
* Get two valuable books immediately for 99e. 
* Free 10 -day examination privilege. 
* Continuous cash savings to members regard- 

less of higher retail prices. 
* Free reference service answers your questions. 
* Club books are practical, skill -building tools 

you can put to work at once! 
* Free charts and tables given with many books. 
* You alone decide which books you want. Books 

are always returnable, with no obligation. 
* Choose only 4 additional books within a year, 

from exciting, wide selection to be offered. 

Hugo Gernsback, Publisher, Gernsback Library, Inc. 
Dept. A, 154 West 14th Street, New York, N. Y. 10011. 

r 

a $9.90 value 
origielally a $25 

home-study course. 

Here is a complete self- training 
course that tells you everything 
you want to know on HOW TO FIX 
TRANSISTOR RADIOS AND 
PRINTED CIRCUITS. Written by 
servicing expert Leonard C. Lane, 
it gives you practical guidance 
you can use at once to spot trou- 
ble in the audio section, pin- 
point speaker and earphone cir- 
cuit defects, cheek distortion in 
the audio amplifier locate front - 
end troubles, eliminate printed - 
circuit board pitfalls, and work 
more effectively with signal gen- 
erator, vtvm, scope and isolation 
probe. Nothing is left out. Every 
area is covered, much of it orig- 
inal, unavailable elsewhere in 
book form. Includes hundreds of 
illustrations and schematics. So 
mail coupon now! 

Hugo Gernsback, Publisher, Gernsback Library, Inc. 
Dept. A, 154 West 14th Street, New York, N. Y. 10011. 
Enroll me in the Electronics Book Club and send me 
the TWO-HANDBOOK SET: How To Fix Transistor Radios 
and Printed Circuits. Bill me only 99C plus shipping. 
If not pleased, I may return both books in 10 days 
and forget the matter. 

As a member, I need accept as few as 4 additional 
books a year - and may resign any time after purchas- 
ing them, All books will be described to me in ad- 
vance, every other month, in the Club Bulletin, and a 
convenient form will always be provided for my use if 
I do not wish to receive a forthcoming book. You will 
bill me the special Club price for each book I take. 
This will often be as much as 30% off retail prices, 
plus a few cents postage. 

Name 
(please print) 

Address 
City State Zip Code 

SAVE POSTAGE COSTS - enclose 99t now and we 
will pay postage. Same return privilege. 

7 
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YOUR TICKET 
...to the very best in hobby electronics is a 
subscription to EI. If you are a ham, CBer, 
SWL, audio buff, experimenter or simply 
have a general interest in electronics, you 
are sure to find the finest, most up -to -date 
and the most interesting feature articles 
and construction projects in EI. To make 
sure you don't miss a single issue, subscribe 
now! Fill out the coupon and mail it today! 

00 o 

ELECTRONICS ILLUSTRATED 3.66 
Circulation Deportment 
Fawcett Building 
Greenwich, Connecticut 06830 

Here's my ticket. Please cash me in for the next 10 
issues of ELECTRONICS ILLUSTRATED. 

I enclose $2.98 Bill me later 
New order Re -order 

NAME 

ADDRESS 

CITY STATE ZIP 

r4\ 
20 

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

Mobile and base- station CB antennas and 
accessories are illustrated and described in a 
new brochure from New -Tronics Corp. For your 
copy of bulletin NT -109, write New -Tronics 
Corp. 3455 Vega Ave., Cleveland, Ohio 44113. 

Canadian electronic hobbyists will be in- 
terested in a 24 -page catalog available from an 
Ontario -based parts . distributor. The catalog 
contains many special introductory offers and 
all items are shipped postpaid. A copy of In- 
troductory Catalogue No. 1 can be yours by 
writing Gladstone Electronic Supply Co., 165 
Robert St., Toronto 4, Ont. 

The more changes a hobbyist makes in a given 
project, the more the chassis begins to look like 
aluminum Swiss cheese. But the Seezak people 
know a way to breadboard chassis which requires 
drilling nary a hole. Their patented 420 -line 
series is designed specifically for breadboarding 
and a new bulletin explains precisely what the 
system entails. For your copy, write Seezak 
Products, Inc., 5057 W. Washington Blvd., Los 
Angeles, Calif. 90016. 

Though Piezoelectric Technology Data For 
Designers may sound like a book for engineers 
only, the publication can be understood readily 
by most electronic hobbyists. From the definition 
of piezoelectricity in the opening to the useful 
tables, charts and graphs at the close, this 45- 
page booklet steers the reader toward a compre- 
hensive understanding of crystals and their work- 
ings. A copy is free for the asking from Clevite 
Corp., Piezoelectric Div., 232 Forbes Rd., Bed- 
ford, Ohio. 

New audio equipment always is of interest 
to hi -fi buffs w,ho constantly are in search of bet- 
ter sound and better values. Leaflet SA H-96 gives 
the full rundown on the RM -2 -a new low -price 
speaker system by Sonotone. Available free of 
charge, the publication can be had by writing 
Sonotone Corp., Electronic Applications Div., 
Elmsford, N.Y. 10523. 

Chances are, you faced a part number rather 
than a capacitance value last time you replaced 
a faulty electrolytic capacitor in your TV set, 
which fact probably forced you to play it leery. 
Thing is, the TV Electrolytic Capacitor Replace- 
ment Guide translates these numbers into usable 
capacitance and voltage ratings and indicates the 
recommended Aerovox replacements. The book- 
let is available for 50 cents from Aerovox Corp., 
740 Belleville Ave., New Bedford, Mass. 1- 
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INDICATIVE . . Lacking elaborate instru- 
ments, aligning heads on a tape recorder can 

be a tedious and time -consuming chore. But 
whether applied to video, instrumentation or 

ktit .,:;4 
i 41 

sound recording tape, a substance called Magna - 
See makes the recorded tracks instantly visible. 
Result is that head alignment, head wear and 
track uniformity can be conveniently checked. 
What's more, tapes can be easily edited with 
speed and accuracy. $12. Reeves Soundcraft, 
Great Pasture Rd., Danbury, Conn. 

Tri -Banded ... Available in both kit and fac- 
tory -wired versions, the three -band 753 ham 
transceiver sports a 200 -watt PEP input on both 

SSB and AM as well as a 180 -watt CW input on 
80, 40 and 20 meters. Thanks to inclusion of an 
off -set tuning control, the receiver can be tuned 
over a 10 -kc range without disturbing the trans- 
mitter frequency. Kit, $179.95; factory- wired, 
$299.95, both less AC power supply /speaker or 
mobile power supply /speaker (kit, $79.95; fac- 
tory- wired, $109.95). EICO, Inc., 131 -01 39th 
Ave., Flushing, N.Y. 11352. 

FOUNDED 1899 NOT -FOR -PROFIT 

COYNE 
ELECTRONICS 

INSTITUTE 
Electronics Engineering Technology 
Electrical -Electronics Technician - 
TV-Radio-Electronics Technician - 
Combined Electronics Technician - 
Practical Electrical Maintenance - 
Practical Refrigeration Air Conditioning 

and Appliance Repair - 
Specialized Industrial Electronics - 
Introduction to Electricity -Electronics - 
FCC First Class Radiotelephone - 

- Degree (2 Yrs.) 
Diploma (40 Wks.) 
Diploma (40 Wks.) 
Diploma (80 Wks.) 
Diploma (32 Wks.) 

Diploma (24 Wks.) 
Diploma (16 Wks.) 

Certificate (8 Wks.) 
Certificate (100 Hrs.) 

Special finance 
plans. Part time 
employment service 
while in school. Also 
Free graduate em- 
ployment service. 

r Use this coupon to get our FREE BOOK 
"YOUR OPPORTUNITIES IN ELECTRONICS" 
COYNE ELECTRONICS INSTITUTE, Dept. of ENetresks 36-A 

1501 W. Ceagron Parkway, Chugs, Nlhnb 60607 

Name Age 

Address Phone 

City Zone State 
Unlike most other schools, we do not employ salesmen 

LO 1 only want information on Home Study Courses. 

PUT jFPH 
in 
your mail 

Include 
Zip COOL MUM BE RS 

IN AU. ADDRESSES 
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You earn your FCC 

First Class License 

DISSIIMMMIMAWAIMMINAIMEMII 

APAiffkilefooPloatoo 

. Llr..rri4ii.t 

E MST C LASS 

AM RAWL MN 

- 

or your money back! 
THERE'S A WORLD OF OPPORTUNITY 
FOR THE MAN WITH AN FCC LICENSE 

All it takes is a few spare hours a week and NRI's FCC License 
Course to open the way to increased opportunities in Commu- 
nications. With an FCC License, you're ready to operate, serv- 
ice and install transmitting equipment used in aviation, broad- 
casting, marine, mobile and Citizens -Band communications. 

What does it take? Men with absolutely no training or experi- 
ence in Electronics complete the course in 10 months. A Tech- 
nician or man with some background can easily cut that time 
in half. And because NRI has a greater enrollment than any 
other school of its type, training costs you less than compara- 
ble courses offered by other schools. Further, YOU MUST PASS 
your FCC exams or NRI refunds your tuition in full. 

Get full details today about NRI FCC License Course plus 9 
other home -study instruction plans offered by NRI, oldest and 
largest school of its kind. Mail coupon for free catalog. There's 
no obligation. No salesman will call. NATIONAL RADIO 
INSTITUTE, Washington, D.C. 

MAIL NOW for FREE CATALOG 

NATIONAL RADIO INSTITUTE 
Electronics Division 
Washington, D. C. 20016 20 -036 

Please send me complete Information on FCC License Training 
and other NRI courses, as checked below. (No salesman will call.) 

E._] FCC License Radio-TV Servicing 

E Complete Communications industrial Electronics 

H Aviation Communications Electronics for Automation 

L I Marine Communications Basic Electronics 

Mobile Communications Math for Electronics 

Name Age_ 
rLwr re.T 

Address 

City State Zlp 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

MARKETPLACE 
Chargeable ... Though most battery -powered 
portable tape recorders handle only a given num- 
ber of tapes before the cells must be replaced, 
the Charger 760 is equipped to recharge its own. 

The 760 will record up to four, hour -long tapes 
before its nickel -cad battery begins to feel 
winded. Recharging is an overnight operation. 
What's more, the 760 can record or play back 
during the time its battery is undergoing refuel- 
ing. The book -size, easily totable 5 -lb. machine 
employs a 33/4- and 11 /a -ips capstan drive and 
can be recharged from any 117 -VAC outlet. 
$129.95. V -M Corp., Benton Harbor, Mich. 
49022. 

Color -Coded . . . The KG -625 VTVM likely 
will interest most any hobbyist, be he novice or 

pro. In kit form, the KG -625 provides excellent 
construction experience for the beginner; fac- 
tory- wired, it promises to be a welcome addition 
to the test bench. Multi -range, color -coded scales 
read AC and DC voltages to 1,500 V, peak -to- 
peak voltages to 4,200 V and resistance to 1,000 
megohms; an optional high -voltage probe boosts 
the unit's voltage range to 25,000 VDC. $36.95, 
kit; $53.95, factory -wired. Allied Radio Corp., 
100 N. Western Ave., Chicago, Ill. 60680. 
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UNCLE TOM'S 

* I do a lot of driving and have considered 
getting one of those little radar- detector 
gadgets for my car. What's the story? Do they 
really work? Thirty dollars is a large invest- 
ment for a gizmo the size of two packs of 
smokes. 

Art Delwynne 
A zen, Mo. 

I had one of these things on my car for 
two years and found that if I went more than 
a few mph over the limit the detector didn't 
give me sufficient advance warning of a speed 

ABOUT THE AUTHOR 

Tom Kneitel has been called an irasci- 
ble misanthrope, a rabble rouser and the 
dirty old man of electronics. Whatever 
he's called, Torn has had a greater in- 
fluence on hobby electronics in recent 
years than any other author. As the 
leading short- wave -listening writer, he 
once took a major hand in shaping that 
avocation. He then gave the Citizens 
Band its name and was instrumental in 
making it into the world's most dynamic 
radio service. Tom also has written ex- 
tensively about ham radio, hi -fi and 
other areas of electronics. He is noted 
for his knowledge of his field, his pun- 
gent comments and his readiness to 
state a colorful opinion. He was born in 
Brooklyn in 1933, started out as a disc 
jockey, then spent six years with United 
Artists, selling 16mm films in-of all 
places-Greenland and Liberia. He is 
author of four books and scores of 
articles in a dozen magazines and, along 
the way, has lived in New York, Florida, 
California and Oklahoma. Tom now is 
editor of S9, a special- interest CB maga- 
zine, and lives far out on Long Island. 
His hobbies are fast cars, coins (old or 
new), hamming and DXing. He drives 
a Jaguar and leads a bloodhound named 
Zelda. 

March, 1966 

CORNER 

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

By TOM KNEITEL, K2AES /KBG4303 

trap so I could hit the brakes and avoid get- 
ting pinched. Your best bet is either to invest 
in driver -education courses -or do what I did 
and buy a Jag that can outrun the fuzz. 

* Like you, I'm a ham radio operator. My 
problem is my girl friend-she claims that 
I spend far too much time operating the ham 
gear. Any advice? 

B. L. Morrison 
Chicago, Ill. 

Explain to her that ham radio is one of the 
true class hobbies, that the most distinguished 
and prominent scientists, educators and other 
citizens choose ham radio to further their 
intellectual interests. Then whack her good 
in the slats. She'll get the point. 

* I f I'm not mistaken, didn't you work at 
a Florida radio station a few years ago? Or 
was it some other Tom Kneitel? 

Abner Sherlinn 
Kendall, Fla. 

Every now and then my past comes back 
to haunt me. You're right. That was station 
WTTT in Coral Gables, a little 250 -watter. 
In 1951 -52, while attending the University 
of Miami, I was a disc jockey and studio 
engineer. Our antenna tower blew down in a 

hurricane and we were broadcasting on a 

long -wire for the last year of the station's life. 
The studio was five miles from the trans- 
mitter on the dead end of the antenna. At 
night we barely could hear our own signals. 
If you picked up this bomb in Kendall you 
must have been a world- champion DXer. 

[Continued on page 24] 
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GIANT NEW CATALOG 

100's OF DIG P GES 
CRAMMED WITH SAYINGS 

BUISTEIN- APPLEBEE CO.1 
Dept. E< 1012 McGee, Kansas City,Mo. 64106 ' 

; I Rush me FREE I1166 1i-A Catalog. 
Name 

Addrevs 

City State 
Please be sure to show your bp No 

ÌFREE 

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 or any other rule. Enables you to solve electronics problems 
quickly, accurately. Made to our rigid specs by Pickett, Inc. Slide Rule 
plus fout lesson AUTO- PROGRAMMED Instruction Course with grading 
service, and top -grain leather carrying case ... a $50 value for less 
than $20! Send coupon for FREE booklet. Cleveland Institute of 
Electronics, Dept. El -109, 1776 E. 17th St., Cleveland, Ohio 44114. 

SEND COUPON FOR FREE BOOKLET 
Cleveland Institute of Electronics 

1776 E. 17th St., Dept. EI -109, 
Cleveland, Ohio 44114 

Please send FREE Electronics Slide 
Rule ]3ooklet. SPECIAL BONUS: Mail 
coupon promptly and get FREE 
Pocket Electronics Data Guide, too! GET THIS FREE! 

NANE III.. Print) 

ADORE"' 

CITY STATE ZIP 

A leader in Electronics Training ... since 1934 

COUNTY 

L 

Uncle Tom's Corner 

Continued from page 23 

Ham Beef Dept. Most ham operators, 
including this one, are bugged by the FCC's 
proposed new rules which would further 
force artificial class distinctions upon ama- 
teurs. Under the new plan each class of 
license would have a distinguishing call sign. 
It's bad enough now with General ops sneer- 
ing at Technicians and Technicians laughing 
at Novices. Just think what it's going to be 
like when the differences are made even 
clearer. Today ham radio is growing at the 
slowest rate since the late 1940s. It doesn't 
need this latest FCC innovation to slow prog- 
ress even more. 

* There is a broadcasting station on 1540 
kc with a power of 50 kilowatts. They are 
about five miles from me. Their equipment 
generates harmonics on 540 and 635 kc. Is 
there any way I could get rid of the har- 
monics and also limit the station to about 10 
kc (they now occupy most of the frequencies 
from 1500 to 1580 kc)? 

Kyle Warren 
Cooksville, Ont. 

Your problem isn't the broadcasting sta- 
tion. It's the dud you are using for a receiver. 
If you don't want to invest in a new receiver, 
try disconnecting the antenna from the set 
you are using. Or take up home movies. 

Lost Souls Dept. I don't know the why but 
short -wave listeners have been the lost souls 
of electronics for years. They have no licenses 
and no leadership and they support a dozen 
or so clubs which (despite a facade of friend- 
liness) hate each other like poison. And the 
clubs themselves often seem coldly rude to 
prospective members, businesses and publi- 
cations -and even to their own members. 
Worst of all, the SWL has been all but ig- 
nored by the electronics industry, which has 
spent millions to cultivate ham operators and 
CBers. 

Manufacturers of receivers, for instance, 
produce a variety of general- coverage sets 
which have a bandspread calibrated for the 
ham bands. Why don't these manufacturers 
sell paste -on strips or replacement dial plates 
calibrated for the short -wave- broadcasting 
bands? It would be a simple matter to pro- 
duce this type of accessory, which could be 
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sold for less than a dollar. Or it could be 
factory -installed if the set were bought on 
special order. 

That's just one little thing on a long list of 
injustices being tolerated by SWLs. I can't 
decide whether SWLs are aware that they 
are second -class citizens or whether they 
know it and just don't give a damn. 

* Can you give me some ideas on obtaining 
a device which will enable me to see through 
stone, brick or wooden walls? I know that 
recent technological developments have 
placed radar within the budget of home ex- 
perimenters. How about this? 

Robert Ellis 
San Mateo, Calif. 

Perhaps you are referring to an amazing 
invention from Venice. Check your hardware 
store and ask for window glass. 

* For years now I've been reading your 
smart -aleck nonsense in various publications. 

think that I know more about electronics 
than you but I've had dozens of really good 
manuscripts rejected by leading magazines. 
If you ask me, something funny is going on 
somewhere. 

F. B. 
Fort Valley, Ga. 

Who asked you? 

* Help! I've been swamped with specifica- 
tions and statistics on hi -fi gear. Manufac- 
turers must think everyone who buys their 
equipment is an audio engineer. Where can 
I obtain a translation of this technical double - 
talk? 

Vincent Bonnelli 
Brooklyn, N.Y. 

I know purists are going to stick pins in 
fat little bearded dolls at this answer but, 
in my opinion, manufacturers go overboard 
with dazzling arrays of factual but unneces- 
sary statistics on their equipment. I once did 
an experiment which consisted of intercon- 
necting expensive and moderately priced 
components and then switching them in and 
out of a hi -fi system. Most listeners couldn't 
tell what was playing when! Fact of the mat- 
ter is that you can't buy hi -fi gear from a 
poop sheet. The only way to do it is by lis- 
tening. If an inexpensive component sounds 
good to you then don't waste your bread on 
a bushel of statistics and impressive s ecifica- 
tions which your ears can't detect. 4- 
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61 mktilt 
The do- it- yourselfer's 

newest catalog 
Here's your new catalog of quality electronic 
kits and assembled equipment ... your shop- 
ping guide for TV set kits, transistor radios, 
voltmeters, scopes, tube testers, ham gear, PA 

systems, and a host of other carefully engineered 
products. Every item in the Conar catalog is 

backed by a no- loopholes, money -back guar- 
antee. It's not the biggest catalog, but once 

you shop its pages you'll agree it's among the 
best. For years of pleasurable performance, for 
fun and pride in assembly, mail the coupon. 
Discover why Conar, a division of National Radio 
Institute, is just about the fastest growing 
name in the kit 

COJNAJR equpmnt 
business. 

MOMMM MAIL NOW !MINIM= 
, CONAR CE6C 

1 

3939 Wisconsin Avenue, Washington, D.C. 20016 

Please send me your new catalog. 

Name 

Address 

City State Z -code -- =® =- - - - - -- 
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Be creative -and thrifty too! 
Save up to 50% with EICO Kits and Wired. 

EICO supports your sense of 
achievement with no- compromise 
engineering, finest parts, dramatic 
esthetics, simple step -by -step 
instructions and large pictorial 
diagrams. You need no technical 
background -just pliers, screw- 
driver, soldering iron. Three million 

TEST EQUIPMENT 

Model 232 Peak -to-Peak VTVM. A must for color 
or BAW TV and Industrial use. 7- non -skip ranges 
on all 4 functions. With Unl- Probe.e $21.95 kit. 
$41.15 wired. 

people, ages 8 to 89, have built EICO 
kits. If you love to create, EICO is 
for you. And if you want the best 
buys in ready -to -use factory- 
assembled equipment, again EICO 
is for you. Judge critically for 
yourself. Send for your free catalog. 
See EICO at your local dealer. 

CITZENS BAND/ HAM RADIO 

New Medal 771 Sentinel 23 CB Transceiver. 23- 
channel frequency synthesizer provides crystal. 
controlled transmit and receive on all 23 chan- 
nels. No additional crystals to buy ever! Features 
include dual conversion, illuminated S /RF meter, 
adjustable squelch and noise limiter, TVI filter, 
117VAC and 12VDC transistorized dual power 
supply. Also serves as 3.5 watt P.A. system. 
111015 wired. 

EICO 
KITS & WIRED 

STEREO /HI-FI 

MEW 
New Model 3115 All Solid -State Automatic FM 
MPX Stereo Tuner /Amplifier. "Very satisfactory 
product, very attractive pria " -Audio Magazine. 
No tubes, not even nuvistors. Delivers 112 watts 
INF total to 4 ohms, 75 watts to I ohms. Com- 
pletely pre wired and pre -aligned RF, IF and 
MPX circuitry, plus plug -in transistor sockets. 
5211.95 bit (optional walnut cabinet $14.15), 
$325.00 wired including rennet cableet. UL 
approved. 

Model 460 Widebard Direct-Coupled 5" Oscil- 
loscope. DC -4.Smc for color and BOW TV service 
and lab use. Push -pull DC vertical amp., bal. or 
unhat. input. Automatic sync limiter and amp. 
$11.15 kit, $121.50 wired. 

New Medal 712 Sentinel 12 Dual Conversion 5- 
watt CB Transceiver. Permits 12-channel crystal - 
controlled transmit and receive, plus 23-channel 
tunable receive. Incorporates adjustable squelch i noise limiter. A switches for 3.5 watt P.A. 
use, spotting, & Part 15 operation. Transistorized 
12VDC & 117VAC dual power supply. 510.10 
wired seq. 

Medal 324 RF Signal Generator. 150kc to 435mc 
range. For IF-IF alignment and signal tracing of 
TV, FM, AM, CB and mobile. Built -In and eat. 
modulation. $28.05 kit, $31.05 wired, 

l 

= ìp 4- r4 4 _ 

Model ST70 70 -Watt Integrated Stereo Amplifier. 
Best buy of highest ranked stereo amplifiers 
according to independent testing. $99.10 kit, 
145.95 wired. ST40 40 -Watt Integrated Stereo 

Amplifier, $71.13 kit, $121.15 wired. ST97 Match - 
`M MPX Stereo Tuner, 510.15 Mt; $131.15 

New Model 753 The one and only SSB;AM /CW 
Inland Transceiver Kit. "The best ham trans- 
ceiver buy for 1966" -Radio TV Experimenter 
Magazine. 200 watts PEP on 30. 40 and 20 
meters. Receiver offset tuning, built-In VOX. high 
level dynamic ALC. Unequaled performance, %a- 
ores and appearance. Sensationally priced at 
$171.10 kit, $210.15 wired. 
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FREE 1966 CATALOG 
EICO Electronic Instrument Co.. Irsc 11.3 
131 -01 39th Ave.. Flushing. N.V. 11352 

Send me FREE catalog describing the full EICO 
line of 200 best buys, and name of nearest 
dealer. I'm interested in 
Q test equipment ham radio 
0 stereo /hi -fí O Citizens Band radio 

Name 

Address 

City 

State Zip 
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ELECTRONICS ILLUSTRATED /MARCH 1966 

O 

By RUSS ALEXANDER IT occupies little more space than a telegraph key, 
W6IEL weighs less than the power transformer it does 
not have, yet is more powerful than any of the popular lunch -box rigs - 
that's our Mini -Mitter, a neat 281/2 -ounce package that can put a clean 
15 -watt (input power) signal on the 40 -meter band. 

Secret of the Mini -Mitter's small size, of course, is the missing power 
transformer. In its absence, power is provided by a solid -state voltage 
doubler. The two tubes aren't visible because they're mounted on the out- 
side of the back panel to keep everything cool. And because the two tubes 
have 50-V heaters they are connected in series with a power resistor across 
the line. This means no filament transformer, either. 

The first day we put the Mini -Mitter on the air in California we contacted 
not only the East Coast but UA/1ER in Russia as well (see log excerpt)! 

Unless CI¡I.f.iN indicated i colon'. a ry. oMifsiaN ß/ kg 
In, vut WOO ;. I C Mpif6. 

6. NIS. 
y 

6. OTNER INFORMATION 
ANO CHANGES 

a. ceueo slc R. 5. % 

March, 1966 

Fig. 1- Portion of the author's log shows a contact made 
with UA *ER in Russia with the Mini -Matter on 40 meters. In- 

put of 15 watts goes to show you that power isn't everything. 
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Fig. 2 -Rear (above) and front (right) panels. Standoff terminals (circle at extreme left) that hold RS are sol- 

Later we worked Japan, Alaska and many 
points in the U.S.A. 

When our main rig failed, Mini -Mitter 
kept up our MARS schedules and maintained 
other schedules up and down the Pacific 
Coast. Because of its vest -pocket size, Mini - 
Mitter has been carried along on several field 

Fig. 3 -Photo of com- 
pleted panels ready to 
be installed in cabinet. 
Only lead from Cll on 
right panel remains to 
be connected to 12 in 
upper corner of left 
panel Watch for loose 
strands on interconnect- 
ing wires at terminal 
strips. These strips are 
close to panel edges. 
Mount all of the com- 
ponents near panels. 

trips without difficulty. It and a Drake 2 -B 
receiver were powered by a 12 VDC -to -117 
VAC converter in the car. On several radio 
picnics we used all sorts of antennas hung 
from trees, kites and balloons. 

The Mini -Mitter circuit is pretty straight- 
forward but includes several unusual fea- 
tures. As we said, instead of the usual heavy 
power transformer, there is a solid -state volt- 
age doubler for the plate supply. A neon 
lamp is used as an RF- resonance indicator. 
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dared to C1O. Cll. Mount others with screws, seeing that screw heads on 1.4's don't touch plates of C10. Cll. 

The rapid response of the lamp to RF volt- 
age provides visual monitoring while you 
send and is of great help when tuning. 

The final has pi -net tuning and there's a 
switch to add or remove capacity for match- 
ing to different impedance antennas. The 
power supply delivers about 310 V when the 
key is down. All of this goes to putting out a 
mighty easy -to -copy signal. 

Mechanically, the Mini -Mitter has several 
features which simplify its construction. 

3 -7/8" 

NUT 

METAL WASHER 

FIBER WASHER 

PANEL 

FIBER SHOULDER 
WASHER 

Refer to the pictorial in Fig. 2. Note that the 
front and back panels are separate parts that 
are joined electrically by flexible leads. This 
makes it possible to mark and drill the panels 
and then mount and wire the components on 
a flat surface. Layout and handling are thus 
simplified. 

Construction 

The first step is to remove the front and 
back panels from the 3 x 4 x 5 -in. case. Holes 

JI MOUNTING DETAIL 

Fig. 4- Sketch at far 
left is of supporting 
plate (of 1 /16 -in. scrap 
aluminum) that should 
be used to support and 
electrically connect 
front and rear panels 
so transmitter can be 
operated out of cabinet. 
Plate is shown in use 
in Fig. 6. Sketch at 
left shows method of 
mounting key lack Jl. 
so it Is insulated elec. 
trically from cabinet. 

29 

www.americanradiohistory.com

www.americanradiohistory.com


Fig. S- Schematic of Mini -Matter. Since J1 is con- 
nected directly to one aide of line, it must be 
insulated from cabinet. Make sure the AC plug is 
wired so that one side of the key will not be hot. 

for mounting the components should be 
drilled next. As an aid to laying out the 
panels, rubber -cement brown wrapping paper 
on them. After marking and drilling is com- 
pleted the paper can be pulled off easily and 
the rubber cement can be rolled off. This 
technique prevents the panels from being 
scratched and permits laying out all holes 
with easy -to -see pencil markings. 

Next, install 6 -lug terminal strips (TS1, 
TS2) on the bottom of each panel. The lugs 
are the component and wiring terminations 
(shown as circles on the schematic) and are 
used to join circuits on front and back panels. 

The power- supply filter capacitors (C13 
and C14) are mounted by cementing their 
cardboard jackets directly to the front panel. 
Cambion (Cambridge Thermionic Corp.) 
standoff terminals rather than ordinary ter- 
minal strips are used to support several com- 
ponents. These lugs are excellent space savers 
for miniature equipment. One is shown in 
detail in the circle at the extreme left of the 

PARTS LIST 

Capacitors: ceramic disc unless otherwise 
indicated 

C1 -30 µµf, 1,000 V, C2 -220 µµf, 1,000 V 

C3, C6, C9, C15, C16 -.02 µf, 500 V 

C4, C5 -.001 µf, 500 V, C7, C8-.01 µf, 500 V 

C10, C11 -10 -365 µµf variable capacitor 
(J. W. Miller No. 2111. Newark Electronics 
40F190. $2.10 plus postage) 

C12 -390 paf, 1;000 -V 
C13-60 µf, 150 V electrolytic 
C14-60 µf, 350 V electrolytic 
J1 -Open- circuit phone jack 
J2 -Coax connector, SO -239 
L1-620 µhy RF choke (J. W. Miller No. 4650) 
L2 -.15 mh RF choke (J. W. Miller No. 4644) 
L3 -2.5 mh RF choke (J. W. Miller No. 6302) 
L4- Barker and Williamson Miniductor No. 

3007. 2 -in. long, % -in. dia., 16 turns per in. 
(Lafayette 40 R 1616 or equiv.) 

M1-0-100 ma DC milliammeter (Lafayette 
99 R 5055 or equiv.) 

NLI, NL2 -NE -2 neon lamp 
Resistors: 1/2 watt, 10% unless otherwise in- 

dicated 
R1- 47,000 ohms, R2 -8,200 ohms, 1 watt 
R3- 27,000 ohms, R4 -130 ohms, 5 watts 
R5 -6,200 ohms, 1 watt, R6, R7 -10 ohms, 1 

watt 
R8- 100,000 ohms, R9- 40,000 ohms, 10 

watts 
Si. S2- Miniature DPDT toggle switch 

(Lafayette 99 R 6162 or equiv.) 
SRI, SR2- Silicon rectifier, minimum ratings: 

750 ma., 600 PIV 
TS1, TS2 -6 -lug terminal strip 
V1 -50HC6 tube, V2- 50L6GT tube 
XTAL -40 -meter crystal and socket 
Misc. -Solder terminals (6 reqd. Cambion No. 

1947 -2. Newark Electronics 40F1842). 7- 
pin tube socket, octal tube socket, 3 x 4 
x 5 -in. utility box (LMB No. U -C 971, 
Newark Electronics 91F1025), 4 -lug terminal 
strip 
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Fig. 6 -Photo shows how mounting plate shown in 
Fig. 4 supports front and rear panels to permit 
transmitter to be operated out of the cabinet. 

Fig. 7 -Rear view of Mini -Mitter. If you feel un- 
easy about building the transmitter in such a small 
box the answer is obvious. Get a larger cabinet! 

pictorial in Fig. 2. Their locations are indi- 
cated by asterisks. 

Tank coil L4 -and bleeder resistor R9 are 
mounted on two terminals which are soldered 
to the frames of variable capacitors C10 and 
C11. Key jack J1 must be insulated elec- 
trically from the panel with fiber shoulder 
washers as shown in Fig. 4. To be sure the 
jack is insulated from the cabinet, check it 
with an ohmmeter. 

Since one side of the line is connected to 
the key (and J I) be sure you wire the power 
cord correctly or there will be a dangerous 
shock hazard. After the unit is wired, connect 
the front and back panels with the plate 
shown in Fig. 4. Turn on power and measure 
the voltage between jack J1 and either panel. 
If you measure line voltage, interchange the 
line cord's leads to lugs 4 and 5 on TS1. 

Both leads of neon lamp NL1 are soldered 
together and connected by a single wire to 
the ungrounded side of tuning capacitor C10 
at a standoff terminal. The bulb should pro- 
trude slightly through a 1/4 -in -dia. hole in 
the front panel. The lamp's internal elements 
are coupled capacitively to the panel and RF 
energy through this capacitance lights the 
lamp. 

After wiring both front and back panels 
connect the two with flexible insulated leads 
between the indicated lugs on TSI and TS2. 

March, 1966 

Tune Up 

The Mini -Mitter is now ready for testing 
with a 15 -watt, 117 -V lamp. After inserting 
the tubes, plug in a 40 -meter crystal and the 
key. Turn on your receiver and tune it to 
the crystal's frequency. Turn on the receiver's 
BFO. Turn on the Mini -Mitter's power and 
note if NL2 and the tubes light up. 

After a warmup of about one minute, press 
the key. If the Mini -Mitter is wired correctly 
you'll hear its signal on your receiver. Close 
SI and adjust CIO (tune) to obtain the 
brightest glow from NL1 and the lowest plate 
current, as indicated on M1. (From the full 
counterclockwise position, we used the first 
dip.) The 15 -watt lamp should glow, indi- 
cating RF output. 

To load the transmitter, gradually decrease 
the capacity of CI1 (open its plate), simul- 
taneously dipping plate current by adjusting 
C10. At maximum loading the meter should 
indicate about 80 ma and the neon and 15- 
watt lamps will glow brilliantly. 

The Mini -Mitter is now ready to go on the 
air. Connect it with RG59 /U coax to a dipole 
or vertical 40 -meter antenna and tune it again, 
using an SWR or field -strength meter, if 
available. Capacitor C12 may be cut in or 
out of the circuit, as needed, for different 
antennas. 4- 
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KIT 

. r 

ADECISION by Allied Radio's Knight - 
Kit division to put out a stereo tape deck 

in kit form means the market now is being 
shared by two companies and that, in any 
area of electronics, is the rare and absolute 
low number of competitors possible. More 
people are fighting over the first ticket to the 
moon. 

Tape decks and tape recorders never have 
been big sellers as kits. The reason probably 
has to do with the fact that performance de- 
pends so much on mechanical components - 
the tape transport-which can't be assembled 
easily by a hobbyist. It's an expensive, exact- 
ing job done best by a factory. Thus, manu- 
facturers have little room to maneuver be- 
tween offering the electronics of a machine 
in loose -leaf form or wired. And it used to 
be difficult to create a significant kit/ wired 
price differential. The Knight is a departure 
from this state of affairs. 

The machine, called the Superba KG -415, 
is a solid -state stereo deck with a pre- assem- 
bled transport supplied by Viking, a recog- 
nized quality name in the field. The builder's 
job mainly is one of putting together pream- 
plifiers for recording, playing back and mon- 
itoring and other circuitry for switching. 

When the job is complete the builder has 
a deck of unquestioned high quality with all 
the functions and conveniences of a profes- 
sional model. A comparable factory -wired 
deck would cost upwards of $400. 

The KG -415 has a basic price of $249.95. 
To that can be added $19.95 for a walnut 

Stereo 
Tape 
Deck 

Knight -Kit KG -415 

base ($29.95 for a portable carrying case), 
$10.85 each for a pair of matched dynamic 
microphones and as much as $8.10 for ex- 
press charges from Chicago (the $8.10 is for 
shipment to San Francisco). The total goes 
to roughly $300, representing a substantial 
savings over a comparably equipped assem- 
bled model. 

Clearly, for a person in the market for 
a quality tape deck -and who has had some 
little experience in kit -building -the KG -415 
makes good monetary sense. And that's some- 
thing that could not be said of most electronic 
kits -the money -saving possibilities usually 
are of minor importance. 

The KG -415 is a two -speed (33/4 and 71/2 

inches per second) deck with three heads that 
is suitable for stereo or mono recording and 
playing back (one head gives you the valua- 
ble ability to monitor the tape just after it has 
been recorded). 

Knight's offering comes off as a machine 
that once might have been called a tape re- 
corder. But tape terminology is getting sticky. 
A tape deck, such as this one, has no speak- 
ers. Its preamplifier outputs must be fed into 
an amplifier to drive one or more speakers. 
The mechanical part that transports the tape 
we once called a tape deck. Now it is the tape 
transport. A tape recorder, on the other hand, 
is anything with a built -in speaker. But we 
are going astray. 

Assembling the KG -415 is a relatively 
straightforward procedure with both easy 
and difficult spots. Most operating compo- 
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MAJORITY of KG-415 components are mounted on 
six printed-circuit modules similar to these two. 

nents are mounted on six printed- circuit 
modules (two record amplifiers, two play- 
back amps, a bias -erase module and a mon- 
itor amp), which are easy to assemble. Much 
of the underchassis work consists of inter- 
connecting leads and, though Knight has 
done an excellent job of figuring out routing 
and of locating cable clamps, wiring is intri- 
cate and much patience is required. It is for 
this reason that we say the prospective builder 
should have a kit or two under his belt before 
tackling the KG -415. Neophytes often lack 
the patience and willingness to follow instruc- 
tions exactly as required here. 

The instruction manual is well -done, being 
logical and easy to follow. Our builder had 
only one fuss: on page 6, step 13, two sheet- 

RIGHT -Chassis is wired and modules are in place 
at bottom of photo; reverse side of transport is 
above. Note flywheel at top. fan on the motor. 
Connecting cables come down at left and right. 

BELOW -View of underside of chassis indicates 
the complexity of the wiring. Our builder found the 
wiring tedious but instructions were excellent. 
Front -panel control knobs are at top of photo. 

111_11__ 
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metal screws are threaded into the chassis 
after mounting other hardware and it is diffi- 
cult to start them without a screw- holding 
screwdriver, which should be specified. He 
also ran short of 4 -40 x 1/2 -in. machine screws 
but his kit probably was atypical because 
such hardware is packaged by weight and 
most Knight kits include an excess. 

Our man got the KG -415 together in 30 
hours, 5 minutes. He is an average builder, 
having put together half a dozen kits, but he 
is slower and more methodical than average. 
Even so, he made an error in the underchassis 
part of the monitor circuit and this required 
considerable troubleshooting. Oscillation also 
developed at one point but this was cured 
easily by moving some of the underchassis 
leads. Knight's instruction to route all leads 
directly and keep them close to the chassis 
must be taken extremely seriously. Failure 
to keep them close or to route as instructed 
can produce a multitude of problems. 

After the machine was finished and inter- 
connected with the tape transport our builder 
tried to slip it into the walnut base -and 
failed miserably. The manual does not in- 
clude an in -it -goes instruction, none is pack- 
aged with the base and how the two go to- 
gether is not that obvious. In future produc- 
tion such instructions no doubt will be in- 
cluded somewhere. 

We were impressed by several features of 
[Continued on page 95] 
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LISTENER 
C. M. STANBURY Il 

II 

HIGH SEAS .. . 

Weaknesses in 
the country system 
of gauging DX prow- 
ess are advanced 
from time to time 
and we often have 
said the number of 
countries logged and 

verified was not necessarily the best measure 
of a DXer (e.g., THE LISTENER, July '65 
El). Currently, a small group of expert DXers 
is suggesting that cities logged and verified 
be used as another criterion, an idea obvious- 
ly not without merit. 

But the biggest weakness of the country 
system has yet to be mentioned. Two thirds 
of the earth's surface -the water -usually 
counts for nothing at all. (EI'S DX Club, 
however, does count International Waters as 
the equivalent of one country.) Considering 
the territory involved, this hardly seems fair, 
especially for utility DXers. 

Thing is, if stations on the high seas are 
to be divided up, exactly how do you go 
about it? Would the Caribbean be counted as 
separate from the Atlantic? Would the Gulf 
of Mexico be credited separately from the 
Caribbean? And, if so, where exactly would 
you draw dividing lines? 

Without going into these controversies, 
there would be six divisions no one could 
quarrel with -well, almost no one, anyway. 
These are the Atlantic, Pacific and Indian 
Oceans plus the Mediterranean, Black and 
Arctic Seas. Paradoxically, easiest way to log 
any of these isn't via stations aboard ships 
(with one possible exception). Aircraft pass- 
ing over these waters afford ample signal 
sources, assuming you are aware of the vari- 
ous AERO frequencies. (Our map shows 

Water accounts for the 
better part of the earth's 
surface, yet the entire 
area usually counts as one 
country -U that -for DX 
purposes. And though air- 
craft flying over oceans 
and seas provide a con- 
venient means of logging 
these areas on frequencies 
indicated, problem is how 
adequately and correctly 
to delineate such regions. 
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some of the better frequencies for the six 
divisions mentioned above.) 

If you find this new approach to DX gaug- 
ing worthwhile, let us know. And if enough 
interest is shown, we'll tackle those contro- 
versial areas like the Caribbean and perhaps 
change the Official Countries List for El's 
DX Club. 

SW Receiver. A new product recently put 
on the market by Hallicrafters seems aimed 
specifically at the DXer. Selling for around 
$60, the S -200 is the first U.S. -built receiver 
in recent years to cover only the short-wave 
broadcast bands -49, 31, 25 and 19 meters 
-plus the medium -wave BCB. Further (and 
this is the big thing), a separate 8 -in. scale 
is provided for each band. 

This is not to imply that the S -200 doesn't 
have disadvantages. In addition to virtually 
no utility coverage (there is a little at each 
band's edge), there is no RF amplification 
(so expect images) and only one IF stage. 
There also is no coverage of tropical bands 
and, of course, the country names appearing 
at various points on the dial can be put down 
as plain decoration. But the fact remains that 
there is nowhere else, for that price, that the 
beginner can get such fine tuning and cali- 
bration. 

Pink -Slip Caper. No one is much surprised 
that many SWLs are sadly lacking in general 
reporting know -how. But we recently ran 
across one DXer who sent out so- called pink 
slips to stations who did not answer his re- 
ports promptly, an approach we think unlike- 
ly to win stations or influence chief engineers. 
(By way of explanation, pink .slip is another 
name for an official FCC violation notice - 

[Continued on page 1031 

891315 KC 
ATLANTIC OCEAN and 
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PACIFIC and 
INDIAN OCEANS 
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Cast your ballot for a successful future! 

253 I.C. 

ACCOUNTING 
Accounting for Business 

Programmers 
Cost Accounting 
CPA Review 
Estate L Trust Accounting 
Executive Accounting 
Federal Tax 
General Accounting 
Industrial Accounting 
Legal Accounting 
Office Accounting 
Personal Income Tax a 

Social Security 
Practical Accounting 
Public Accounting 
Small Business Accounting 
Starting & Managing a 

Small Bookkeeping 
Service 

ARCHITECTURE 
AND BUILDING 
Architectural Drawing A 

Designing 
Architecture 
Building Contractor 
Building Estimator 
Building Inspector 
Building Maintenance 
Carpenter- Builder 
Carpentry & Millwork 
House Planning A Interior 

Design 
Mason 
Painting Contractor 
Reading Arch. Blueprints 
Review in Arch. Design A 

Practice 
Review of Mech. Systems 

in Buildings 

ART 
Amateur Artist 
Commercial Art 
Commercial Cartooning 
Illustrating 
Interior Decorating 
Oil Painting for Pleasure 
Show Card A Sign Prod. 
Show Card Writing 
Sign Painting L Designing 
Sketching A Painting 

AUTOMOTIVE 
Automatic Transmission 

Specialist 
Automobile Body Rebuilding 

& Refinishing 
Automobile Electrical Tech. 
Automobile Engine Tone-Up 
Automobile Technician 
Automotive Mechanic 

Diesel -Gas Motor Vehicle 
Engines 

BUSINESS 
Advertising 
Basic Inventory Control 
Business Administration 
Business Management t 

Marketing 
Business Management & 

Production 
COBOL Programming 
Condensed Business 

Practice 
Industrial Psychology 
Managing a Small Store 
Marketing 
Modern Executive 

Management 
Office Management 
Programming for Digital 

Computers 
Programming the IBM 1401 

Computer 
Purchasing Agent 
Retail Business 

Management 
Statistics and Finance 
Systems end Procedures 

Analysis 

CHEMICAL 
Analytical Chemistry 
Chemical Engineering 
Chemical Engineering Unit 

Operations 
Chemical Laboratory Tech. 
Chemical Process Control 

Technician 
Chemical Process Operator 
Elements of Nuclear Energy 
General Chemistry 
Instrumental Laboratory 

Analysis 
CIVIL 
ENGINEERING 
Civil Engineering 
Construction Engineering 
Highway Engineering 
Principles of Surveying 
Reading Highway Blueprints 
Reading Structural 

Blueprints 
Sanitary Engineering 
Sewage Plant Operator 
Structural Engineering 
Surveying and Mapping 
Water Works Operator 
DRAFTING 
Aircraft Drafting 
Architectural Drafting 
Electrical Drafting 

. COURSES 
I. C. S. is the oldest, largest cor- 
respondence school Over 200 
courses. Business, industrial, en- 
gineering, academic, high school. 
One for you. Direct, job -related. 
Bedrock facts and theory plus 

Electrical Engineering 
Drafting 

Electronic Drafting 
Introductory Mechanical 

Drafting 
Mechanical Drafting 
Pressure -Vessel and Tank 

Print Reading 
Sheet Metal Layout for 

Air Conditioning 
Structural Drafting 

ELECTRICAL 
Electric Motor Repairman 
Electrical Appliance 

Servicing 
Electrical Contractor 
Electrical Engineering 

(Power option or 
Electronic option) 

Electrical Engineering Tech. 
Electrical Instrument Tech. 
Industrial Electrical Tech. 
Industrial Telemetering 
Power Line Design and 

Construction 
Power Plant Operator 

(Hydro or Steam Option) 
Practical Electrician 
Practical Lineman 
Reading Electrical 

Blueprints 

ENGINEERING 
( Profesionl) 

Chemical Civil 
Electrical Mechanical 
Industrial Management for 

Engineers 

ENGLISH AND 
WRITING 
Better Business Writing 
Introductory Technical 

Writing 
Modern Letter Writing 
Practical English 
Short Story Writing 

HIGH SCHOOL 
High School Business 
High School College Prep. 

(Arts) 
High School College Prep. 

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

LANGUAGES 
(Edited by Berlitz) 
French 
German 

Italia. 
Spanish 
LEADERSHIP 
Basic Supervision 
Industrial Foremanship 
Industrial Supervision 
Personality Development 
Personnel -Labor Relations 
Supervision 
MATHEMATICS 
Advanced Mathematics 
Mathematics and Mechanics 

tor Engineering 
Mathematics and Physics 

for Engineering 
Mathematics S. Physics for 

Technicians 
Modern Elementary 

Statistics 
MECHANICAL 
Industrial Engineering 
Industrial Instrumentation 
Machine Design 
Mechanical Engineering 
Quality Control 
Safety Engineering Tech. 
Tool Design 
Value Analysis 
PETROLEUM 
Natural Gas Production A 

Transmission 
Oil Field Technology 
Petroleum Production 
Petroleum Production 

Engineering 
Petroleum Refinery Oper. 
Pipeline Engineering 

PLASTICS 
Monica Technician 
PLUMBING, 
HEATING AIR 
CONDITIONING 
Air Conditioning 
Air Conditioning Maint 
Domestic Heating with 

Oil a Gas 
Domestic Refrigeration 
Gas Fitting 
Heating 
Heating L Air Conditioning 

with Drawing 
Plumbing 
Plumbing A Heating 
Plumbing A Heating 

Contractor 
Plumbing L Heating 

Estimator 
Practical Plumbing 
Refrigeration 

practical application. Complete 
lesson and answer service. No 
skimping. Diploma to graduates. 

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

Refrigeration & Air 
Conditioning 

Steam Fitting 

PULP AND PAPER 
Paper Machine Operator 
Paper Making 
Pulp Making 
Pulp A Paper Engineering 
Pulp L Paper Making 
SALESMANSHIP 
Creative Salesmanship 
Real Estate Salesmanship 
Seim Management 
Salesmanship 
Salesmanship A Sales 

Management 

SECRETARIAL 
Clerk- Typist 
Commercial 
Legal Secretary 
Medical Secretary 
Pratessional Secretary 
Shorthand 
Stenographic 
Typewriting 

SHOP PRACTICE 
Drill Operator 
Foundry Practice 
Industrial MetallergY 
Lathe Operator 
Machine Shop Inspection 
Machine Shop Practice 
Machine Shop Practice L 

Toolmaking 
Metallurgical Engineering 

Technology 
Milling Machine Operator 
Patternmakìng 
Practical Millwrighting 
Reading Shop Prints 
Rigging 
Tool Engineering Techn gy 
Tool Grinder 
Toolmaking 
Turret Lathe Operator 
Welding Engineering Tech. 
Welding Processes 

STEAM AND 
DIESEL POWER 
Boiler Inspector 
Industrial Building 

Engineer 
Power Plant Engineering 
Stationary Diesel Engines 
Stationary Fireman 
Stationary Steam Eng. 

TEXTILES 
Carding 
Carding and Spinning 

Clip coupon -and take your first big step to real success! I.C.S., Scranton, Penna. 18515 

Cotton Manufacturing 
Dyeing a Finishing 
Loom Fixing 
Spinning 
Textile Designing 
Textile Technology 
Textile Mill Supervisor 
Warping and Waving 
Wool Manufacturing 

TRAFFIC 
Motor Traffic Management 
Railway Rate Clerk 
Traffic Management 

TV- RADIO- 
ELECTRONICS 
Communications Techñ rgy 
Electronic Fundamentals 
Electronic Fundamentals 

(Programed) 
Electronic Fundamentals 

with Elacr. Equip- Tr'n'g 
Electronic Instrummlation 

A Servo Fundamentals 
Electronic Principles for 

Automation 
Electronics and Applied 

Calculus 
Electronics Technician 
First Class Radiotelephone 

License 
Fundamentals of Electronic 

Computers 
General Electronics 
General Electronics with 

Electronic Equip. Trdg 
Hi -Fi Stereo and Sound 

Systems Servicing 
Industrial Electronics 
Industrial Etectrcnica 

Engineering 
Industrial Electronics 

Engineering Technician 
Practical Radio-TV toffee 
Practical Telephony 
Principles of Rado- 

Electroeic Telemetry 
Principles of Semiconduc- 

tor- Transistor Circuits 
Radio Servicing with Radio 

Equipment Training 
Radio A TV Servicing 
Radio A TV Servicing with 

Radio Equip Trn'g 
Second Class Radiotele- 

phone License 
Sound Systems Specialist 
Telephony, Electronics and 

Radio Communications 
TV Receiver Servicing 
TV Technician 

Accredited Member, 
National Home Study Council 

75th 
INTERNATIONAL CORRESPONDENCE SCHOOLS IC 

Y E r R 

Dept. 1424, Scranton, Penna. 18515 (In Hawaii: P.D. Box 411, Honolulu. I. Canada: I.C.S. Canadian. Ltd.) 
Without cost or obligation, rush me "HOW to SUCCEED," the opportunity booklet about the field I have indicated below, and a sample lesson. 

New I Special Package for Women! 
Name of the course in which roe are interested 
Mr. 
Miss Age Address 
Mrs. 
City Stay Zip Code Working Hours A.M. to P.M. 

Low rates to members of U. S. Armed Forces! 
Special training programs for industry 

Occupation Employed by 
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By Tim Cartwright 
dE GOOD READING 

ELECTRONIC COMPONENTS HOBBY 
MANUAL. Edited by R. G. Kempton. 

General Electric, Owensboro, Ky. 199 pages. 
$1.50 

General Electric usually is right on target 
when it aims a book of electronics projects 
at the hobbyist, and this one is no exception. 
Well thought -out and well presented (with 
lots of ultra -clear photos and diagrams) , this 
volume -a second edition -should be a 
pleasure for anyone to work from. 

SI RI 

IODK 

SI 
_ 22-I/2v 

Irl 
lev 

4 TO 8 1 
SPEAKER OR 
EARPHONES 

LIGHT 

PCI 
GE - 46 

R2 
SOOK 

SENSITIVITY 
ADJUST 

Taken from the Hobby Manual discussed above, 
this diagram shows a simple circuit for what GE 
calls a light- sensitive electronics watch dog, 

The projects range in meatiness from a 
simple warning chime intended to keep you 
from leaving your car with its headlights on 
to a dual -voltage power supply that can han- 
dle a typical 100 -watt ham transmitter. The 
theory in the book's opening section is pre- 
sented with just the right tone for a text aimed 
at hobbyists, and the entire presentation is 
in marked contrast to other, hastily- thrown- 
together hobby books. A very nice job, highly 
recommended. 

BASIC ELECTRONICS. Produced by 
RCA Institutes. Edited by Jack W. 

Friedman, Harry G. Rice and Gerald Mc- 
Ginty. Prentice -Hall, Englewood Cliffs, N.J. 
534 pages. $12.95 

A programmed text for self- instruction, 
this volume perhaps is the first on the subject 
of basic electronics. The idea, in case you 

haven't been exposed to it, is that you work 
your way through a series of simple state- 
ments (frames), usually supplying a missing 
part of each statement as you go along. The 
statements grow weightier in almost imper- 
ceptible steps, and you gradually are sup- 
posed to find that you painlessly have ab- 
sorbed an awful lot of information. 

Given a few reservations, the approach 
does work. To be sure, the order of the topics 
may seem a bit strange and frustrating to 
someone with but slight acquaintance with 
the subject, a curious mind may not be able 
to go in any but one direction at a given mo- 
ment and there is no real stimulation despite 
a cleverly programmed text. All in all, 
though, there's no doubt you can learn elec- 
tronics this way, with a minimum of fuss and 
feathers. And the cost is pretty low. 

HANDBOOK FOR ELECTRONIC EN- 
GINEERS AND TECHNICIANS. By 

Harry E. Thomas. Prentice -Hall, Englewood 
Cliffs, N.J. 427 pages. $15 

If the programmed text is very much a 
product of our era, so is this handbook. More 
than just a reference for engineers, it also 
should prove useful to purchasing agents, 
draftsmen and others on the fringe of today's 
technology, including anyone concerned with 
those endless mil spec products for the gov- 
ernment. 

The book opens with a description of elec- 
tronics construction and drafting techniques, 
then proceeds to a discussion of electronics 
math and a description of testing and meas- 
urement procedures for just about every 
piece of gear under the sun. 

INSIDE ELECTRONICS. By Monroe Up- 
ton. Signet Books, New York. 222 pages. 

$.60 
An inexpensive paperback version of the 

Monroe Upton book reviewed here some 
time ago, this remains as nicely done and 
readable an introduction to various elec- 
tronic subjects as you're likely to find any- 
where. --O- 
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Fu11'Bañd1 

VLF RCVR 
Explore radio's fascinating basement with our 3 -tube receiver! 

By CHARLES GREEN, W3IKH 

TELL someone you have a radio that tunes from 10 kc to 30 kc and he'll figure you 
spend your time listening to dog whistles and super -duper tweeters. 

But way down in this world called VLF (very-low frequency) there's some mighty 
interesting activity. Imagine hearing a U.S. Navy station transmitting messages to ships 
at sea and submerged submarines! In addition, you'll be able to pick up useful fre- 
quency- standard and time transmissions similar to those from WWV. 

Why such low frequencies for communications when the trend nowadays is toward 
higher and higher frequencies in the gigacycle region and beyond? Greater reliability 
for one thing. Transmissions down in radio's basement are affected little, if at all, 
by ionospheric disturbances. The other reason is that VLF is about the only way 
to communicate with submerged subs hundreds of miles from land. Matter of fact, 
VLF station NAA (17.8 kc) at Cutler, Me., puts out the world's most powerful 
signal -a 2- million waiter -that can be picked up by submerged subs almost anywhere 
in the world. 

You'll find the activity on the VLF band is of two types: frequency- standard and time 
signals and straight coded CW. The stability of VLF frequency- standard transmissions 
is much greater than those from WWV since the signals are not affected by ionospheric 
conditions and magnetic -storm blackouts. The CW often is marine communications, in 
the form of weather and time reports, and is excellent for code practice. 

The output power of most VLF stations is many times greater than that of higher -fre- 
quency stations. The power, frequency and type of transmissions of a few stations 
are listed in our table. But frequencies, power and operating hours change occasionally 
since experimentation is going on constantly. 
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Full-Band VLF RCVR 

Fig. 1- Underside of receiver. To lay out your chassis, take dimensions from diagram and multiply by 
1.7. For best performance duplicate layout as closely as possible. Chassis has been cut away under 
Cl in diagram to show how three sections of Cl are connected. C8's sections also are tied together. 
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PARTS LIST 

Capacitors: 600 V ceramic disc unless otherwise 
indicated 

CIA, B, C; CM, B, C-3 gang variable capacitor: 
12 -367 if per gang. (Allied 13 U 522) 

C2, C4 -1,000 µµf 
C3, C6, C19 -.01 µf 
C5, C15- -4 µf, 150 V electrolytic 
C7, C9, C11 -500 µµf 
C10, C13, C17, C20 -5,000 µµf 
C12A, B, C- 20/20/20 pf, 150 V electrolytic 
C14-5 pf, 6 V electrolytic 
C16 -2,000 µµf 
C18-10 pf, 25 V electrolytic 
F1 -1 A fuse and holder 
J1, J3 -Phono jack 
J2- Closed circuit phone jack 
LI, L2-65-300 mh tapped adjustable inductor 

(J. W. Miller No. 9018. Lafayette 34 R 8999) 
L3-10 by variable inductor (UTC No. HVC -9. 

Allied 62 G 123, $9.60 plus postage: not 
listed in catalog) 

Resistors: 1/2 watt, 10% unless otherwise indi- 
cated 

Rl, R4-1.2 megohms 
R2, R5 -4,700 ohms 
R3, R6, R10, R16- 180,000 ohms 
R7- 15,000 ohms 

R8- 200,000 ohm, linear taper potentiometer 
R9-2.2 megohms Rll- 30,000 ohm, linear taper potentiometer 
R12 -1,800 ohms, 2 watts 
R13- 47,000 ohms, 2 watts 
R14-1 megohm, linear taper potentiometer with 

SPST switch 
R15 -1,000 ohms 
R17 -1 megohm 
R18 -560 ohms, 1 watt 
S1 -SPST switch (on R14) 
SPKR -3-4 ohm, 3 -in. speaker 
SRI, SR2- Silicon rectifier: 500 ma, 400 PIV 

(Lafayette 19 R 4204 or equiv.) 
T1 -Power transformer, secondaries: 250 V c.t. 

@ 25 ma, 6.3 V @ 1 A (Allied 62 U 008 or equiv.) 
T2- Output transformer, primary impedance: 

10,000 ohms; secondary impedance: 4 ohms 
(Allied 61 U 448 or equiv.) 

V1 -12AT7 tube 
V2 -6U8A tube 
V3-6AK6 tube (Allied $1.40 plus postage) 
Misc. -2 x 7 x 11 -in. aluminum chassis (Premier 

ACH -405 or equiv.), 7- and 9 -pin tube sockets, 
terminal strips, No. 28 enameled wire, phone 
plugs, RG174 /U Coax. 

With this sensitive 3 -tube receiver you'll 
be able to tune in all this activity from 10 
to 30 kc. The circuit is a TRF /regen and has 
both a speaker and a jack for headphones. 

Construction 

Best way to build the receiver is as we 
did it-on a 7 x 11 x 2 -in. aluminum chassis, 
mounting the components where shown in 
the pictorial (Fig. 1) and top- chassis photo 
(Fig. 5). Since the operating frequency is so 
low the layout is not terribly critical. 

First, drill and punch the chassis. The easy 

Fig. 2- There's plenty of space so there should 
be no crowding. Keep long runs of wire at top and 
center close to chassis in the locations shown. 

way to mount variable capacitors Cl and 
C8 is to make a paper template of the under- 
sides. Then transfer the mounting -hole loca- 
tions to the chassis. Make sure that C8 is 
mounted right at the front of the chassis to 
permit the dial to operate properly. Mount 
the dial on the chassis with two brackets 
and extra -long mounting screws. 

To mount LI and L2, first put 44a -in. rub- 
ber grommets in the chassis. Next, remove 
the core and mounting clip from both coils 
and insert the forms in the grommets as far 
in as they will go. Then replace the cores 
and clips. Make sure that you locate L1's 
mounting hole so Cl doesn't touch the coil. 

When wiring the receiver make sure that 
leads from pin 6 on V2 to L3 and capacitors 
C2, C4, C7, C9, C13 and C17 are positioned' 
above surrounding wiring. Use rubber grom- 
mets when running wires through chassis 
holes to prevent fraying of insulation. 

Antenna Construction 

Cut four 22 -in. -long x 3/4 x 1 /4 -in. wood 
strips and mount them at the corners of a 
91/2 -in.- square piece of perforated Masonite 
as shown in Fig. 5. Wrap plastic electrical 
tape on the four screws mounted at the ends 
of each strip to prevent chafing of the wire. 

Wind 38 turns of No. 28 enameled wire 
[Article continued on next page, 

text continued on page 44.] 
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Fig. 4-Loop antenna. 
Three wooden strips are 
mounted firmly to Ma- 
sonite board. Fourth 
strip should have slots 
cut for mounting screws 
so strip can be adjusted 
to tighten loop. Wind 
38 turns of No. 28 en- 
ameled wire around 
screws at ends of wood 
strips and cover turns 
with plastic electrical 
tape. Then wind electro- 
static shield over loop. 
Be sure to space ends 
of shield as shown in 
upper left comer. De- 
tail diagram at lower 
right shows connections 
of loop and shield. Be 
sure to connect shield to 
ground lug on jack 13. 

APPROX. 34" 

SPACE ENDS OF ELECTROSTATIC 
SHIELD WIRES ABOUT 3" 

AND TAPE 

SLOTS TO. ADJUST 
ONE STRIP 

9 -1/2" SQUARE 
PERFORATED 
MASONITE 
BOARD 

0 

0°0 
o 

1a 

ANTENNA: 38 TURNS 
OF NO.28 ENAMELED 
WIRE COVERED 
WITH PLASTIC 
ELECTRICAL TAPE 

MOUNT STRIPS WITH 
MACHINE SCREWS, WASHERS 

AND NUTS 

6 -32 MACHINE SCREWS 
APPROX.1 /2" FROM END 

COVER WITH PLASTIC 
ELECTRICAL_TAPE 

bAPPROX 

USE SHIELDED WIRE 
PHONO PLUGS 

TO CONNECT LOOP 
ANTENNA TO 
RECEIVER 

ELECTROSTATIC 
SHIELD: WIND 1 
OF ANTENNA AND 
CONNECT TO 

HOOKUP WIRE 
AROUND BOTH SIDES o 

GNDJ END f I', +` , 

SOME VLF STATIONS 

Call Freq. 
(kc) 

Power 
(kw) 

Location Transmission 

FUB 17.0 Paris, France 

GBR 16.0 300 Rugby, England 

NAA 17.8 2,000 Cutler, Me. CW -Navy traffic 
NBA 18.0 36 Balboa, C.Z. Pulses each second. Every fifth 

pulse omitted. 
NPG /NLK 18.6 250 Jim Creek, Wash. CW -Navy traffic 
NPM 19.8 100 Lualualei, Hawaii CW -Navy traffic 
NSS 21.4 100 Annapolis, Md. CW -Navy traffic 
WWVL 20.0 I Ft. Collins, Colo. Frequency and time standards. 

Call sign given every 20 min. 
and on the hour. 
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Full-Band VLF RCVR 
around the screws and connect the ends to 
a two -lug terminal strip. Cover the loop care- 
fully with a single layer of plastic tape. To 
minimize noise pickup, an electrostatic shield 
made of ordinary hookup wire must be 
wound around the loop. Connect one end of 
each electrostatic shield wire to the ground 
side of 13 as shown in Fig.4 and wind thewire 
spirally with about 1 -in. spacing around the 
loop. Leave a 3 -in. space at the ends of each 
shield wire as shown. For best performance 
you can try different loop sizes. 

Calibration and Operation 

An audio signal generator with a range 
of 10 kc to 30 kc is a must to calibrate the 
receiver. If the generator goes only to, say, 
20 kc use the second harmonic of a lower 
frequency. 

Allow the receiver to warm up for a few 
minutes, then connect the output of the audio 
generator to ground and the high side of 
volume control R14. Set the generator to I 

kc and adjust the screw on L3 for peak 
volume. 

Connect the generator to 11 and set its 
output to I O kc. Set R14 to half rotation, 

adjust regen control R I l until the receiver 
starts oscillating, then turn RF gain control 
R8 counterclockwise to prevent overload. 

Close C8's plates and adjust L2's slug for 
zero beat. Use the audio generator to cali- 
brate the dial, being careful not to disturb 
the adjustment of L2. We calibrated our 
receiver at 1 -kc points to 20 kc and every 
2.5 kc to 30 kc. Use C 1 to peak the signal 
as required but be sure that you're not tuned 
to the wrong harmonic. 

After the dial is calibrated disconnect the 
signal generator and connect the loop an- 
tenna. When hanging up the loop keep it 
away from fluorescent lights and large metal 
objects. 

Couple the audio generator loosely to the 
receiver by connecting a length of hookup 
wire to the hot side of the generator's out- 
put cable and placing it near L I. Set the 
generator's output to 10 kc and tune the re- 
ceiver to about 11 kc for a beat note. Set 
C1 to full capacity (plates closed) and adjust 
L1's slug for maximum beat -note volume. 
Disconnect the signal generator and turn it 
off to eliminate any chance of the receiver's 
picking up its signal. 

Now tune the receiver for signals, keeping 
C 1 in approximately the same position as C8 
to minimize reception of station harmonics. 
Turn the loop around to find stations. 

44 

Fig. S -Top of receiver. 
Coil Ll is at extreme 
left and antenna tuning 
capacitor Cl is right 
next to lt. VI is be- 
hind Cl. Main tuning 
capacitor CB is located 
in center of chassis. 
L1 is located between 
Cl and CB. Variable in- 
ductor L3 is low gray 
object to the right of 
CB. Power transformer 
Ti, output transformer 
T2 and speaker are at 
right side of chassis. 
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Life at 40 
THE ART (some would have it a science) 

of sound reproduction has been per- 
fected so markedly in the last decade that it 
sometimes takes a keen ear to tell real from 
recorded. And so carefully designed are cur- 
rent stereo sets that few buffs would dare 
dream -let alone argue -that a 40- year -old 
component plays a leading role. But it's true. 

"A relic in my rig ?" you gasp. An antique? 
A fugitive from the age of crystal set and 
the wind -up phonograph? Right four times 
over. 

To be sure, most of the home -music ma- 
chine of the 1920s is dead as a pickled oyster. 
But one part in the modern audio scene is 
virtually identical to its 40- year -old ancestor. 
The basic noisemaker, the loudspeaker in 
your living room, has remained almost the 
same since the days of the Stutz Bearcat, the 
flapper and bathtub gin. 

"There have been no real changes in dec- 
ades," says Karl Kramer, manager of tech- 
nical services for the Jensen Manufacturing 
Co., "and there aren't any on the horizon." 

"New trends ?" asks Saul J. White, chief 
engineer of Rek-O -Kut's Audax Division. 
"They don't exist. The dynamic speaker 
hasn't had any serious competition for years 
and it will still be around for a long time to 
come." 

The 24 -carat wonder is not that it's been 
around for so long but that it works at all. 
Take a frame roughly the size and shape of 
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a hubcap, throw in a magnet, a few turns of 
fine copper wire and a pie -size slab of card- 
board. The resulting contraption is supposed 
to make noises like the Beatles or bongos, a 
string quartet or a hundred -man symphony. 
Funny thing -it does! 

This fantastic machine, the direct- radiat- 
ing dynamic loudspeaker, got its start back 
in the 1920s. Calvin Coolidge occupied the 
White House, prohibition was in full swing 
and the air was full of a strange new sound 
called radio. Most common sight of the times 
was an ardent kilocycle- chaser bent over his 
crystal set far into the night. But radio lis- 
teners soon tired of the heavy, uncomforta- 
ble headsets. And sometimes several people 
wanted to listen at once. Needed: a practical 
loudspeaker. 

A lot of people tried to build one. And 
many speaker makers of the time enjoyed a 
brief moment of fame. Radio magazines were 
full of glowing reports. 

"The design of this loudspeaker is such 
that the low notes of the 'cello, organ, piano, 
and the brass instruments of the lower regis- 
ter are faithfully reproduced," said one. 

The object of this praise was a weird de- 
vice that looked like a cross between a flying 
saucer and a reading lamp. The description 
just quoted appeared in Scientific American 
magazine for December 1924. 

And listen to this: "The performance of 
this new loudspeaker is remarkable for its 
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Life at 40 
A 

brilliancy and faithfulness over the whole 
range of musical notes." That, from the 
March 1928 Radio News magazine was writ - 
ten in praise of an odd contraption of linen 
cloth, square wooden frame and adjustable 
brass rods. It was designed to play music, 
though it well might have taken off in a high 
wind. 

Competition was intense among the many 
kinds of speakers on the 1920s market and 
there was no way of telling which might win 
out. Then almost without notice two en- 
gineers at the General Electric research lab- 
oratories in Schenectady began to take a 
hard look at what device best might make 
like violin, tenor, marimba band or foghorn. 

Chester W. Rice and Edward W. Kellogg 
built and tested nine basically different speak- 
er designs, from a curious gadget called the 
Frenophone to an even stranger one known 
as the gold -leaf thermo phone. Their conclu- 
sion, published in the Journal of the Ameri- 
can Institute of Electrical Engineers in Sep- 
tember 1925: the dynamic moving -coil 
speaker they had developed was the hands - 
down winner from every point of view - 
sound quality, efficiency. cost, ease of con- 

struction. Fully forty years later it still is. 
The Rice- Kellogg wonder -the dynamic 

or moving -coil speaker, the one still making 
the sounds in your stereo set today -works 
on a simple principle. A small coil of wire 
known as the voice coil is mounted in a mag- 
netic gap. (Most speakers now use permanent 
magnets, though electromagnets were com- 
monplace years ago.) 

When an electrical current flows through 
the voice coil it sets up a magnetic field which 
pushes against the magnetic field iii the gap. 
Shoot current through in one direction and 
the voice coil moves out. Reverse the cur- 
rent and the voice coil bounces in the other 
direction. Send an audio -frequency signal 
through the voice coil and its movements are 
proportional to the fluctuations of the cur- 
rent. Attach a diaphragm- usually a large 
paper cone -to the voice coil and the coil's 
vibrations will move large amounts of air 
and thus generate sound waves. 

Simple? Sure. But it's also unbelievable 
when you consider that it has withstood all 
competition for two generations. And there's 
been plenty. Take one competitor you no 
doubt are familiar with: the electrostatic 
speaker. 

This odd sound -maker, which caused a lot 
of excitement as recently as the 1950s, really 
is nothing but a big capacitor. Three (some- 

MOVING IRON 
SPEAKER 

HORN '/ d '//11/ 

j 
!_/ ' \ \ 

ii -ó _ 
I ó 

, ,_ \\ 
i 

ARMATURE 

MAGNET 

_ 

Moving -iron speaker formed 
basis for most early models. 
Built -in resonances, absence 
of bass and tendencies toward 
heavy distortion and colora- 
tion soon tolled the death 
knell for this primitive device. 

BALANCED 
ARMATURE 
SPEAKER 

PIVOT 

DYNAMIC 
SPEAKER 

Balanced armature speak- 
er proved significant im- 
provement over moving - 
iron type, though it. too. 
lacked true bass re- 
sponse. It vanished soon 
as moving-coil speakers 
reached the marketplace. 
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Dynamic or moving-coil 
speaker, developed by 
Messrs. Rice and Kellogg 
some 40 years ago, re- 
mains the champ in a high- 
ly competitive field. Origi- 
nal unit utilised 6 -in. cone 
with rubber surround but 
flexible surrounds later 
were dropped in order to 
facilitate mass production. 
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times two) large plates are mounted so one 
lb IIIVVaUIC, Ulc VUlcl 11SIU. JIG.' a valrllls 
voltage is placed across the plates, electro- 
static attraction and repulsion make the mov- 
able plate vibrate. 

The electrostatic looks great in theory. 
Rice and Kellogg thought so, too. It was one 
of the speakers they tried back in 1925. It 
couldn't, they found, compete with the dy- 
namic. Electrostatics since have come on the 
market from time to time and today excel- 
lent ones are available. Same old story, 
though. On the basis of performance, cost, 
ease of construction and efficiency, they can't 
beat the dynamic. 

Another promising competitor was devel- 
oped a few years ago by a Paris -born inventor 
named Siegfried Klein. Klein was trying to 
overcome one of the speaker designer's great- 
est problems: the inertia of a diaphragm. 
Theoretically, the perfect diaphragm would 
have no mass at all. Such an inertia -less de- 
vice could wiggle back and forth fast as elec- 
trical current could change. It would make a 
fine high- frequency reproducer. 

Klein, for all practical purposes, succeeded 
in building the mass -less diaphragm. in his 
speaker, called the Ionovac or lonophone, 
air itself is the diaphragm. The air in a pencil - 
size quartz tube is ionized by radio- frequency 
current. 

An audio signal, representing a modulator, 
makes the little lavender cloud of 'glowing air 
expand and contract. This jiggling gas cloud 
produces sound, just as does the vibrating 
diaphragm of a dynamic speaker. (As you 
might guess, Rice and Kellogg were there 
first with this one, too. A close relative of 
the Ionovac was one of the devices mentioned 
in their landmark paper back in 1925.) 

The Ionovac, despite its fine performance . 

never has made it big for two reasons. First, 
it's expensive -around $70. And, second, 
dynamic tweeters have improved so much 
in recent years that any differences in per 
formance are marginal. 

Another new design that so far has failed 
to run the dynamic much of anywhere is the 
French -built Orthophase speaker. A con- 
ductor that takes the place of the voice coil 
is glued in a zig -zag pattern on the back of 
a flat, grooved plastic panel. The movable 
panel is mounted so that the wires slither back 
and forth between rows of small fixed mag- 
nets. When current flows through the wires, 
the magnetic field it generates reacts with the 
fixed magnets and moves the plastic panel. 
Surprise: it's a variation of the old ribbon 
speaker mentioned -naturally - -by Rice and 
Kellogg. 

Speakers working on different principles 
continue to come along from time to time. 

¡ONOVAC SPEAKER 

Crystal speaker relies on 
piezoelectric properties of 
ceramic or quarts and basi- 
cally is a crystal micro- 
phone in reverse. Though a 
satisfactory high -frequency 
reproducer, the device has 
proven incapable of cover- 
ing the full audible range. 

Electrostatic speaker is 
modeled on the capacitor 
and has been produced in 
both single -side and push - 
pull versions. Old as the 
dynamic, it has proven an 
excellent performer. though 
the moving-coil remains 
king of the speaker world. 

CRYSTAL SPEAKER 
Ionovac or lonophone 
speaker employs no mov- 
ing parts and, therefore. 
has strong theoretical ap- d-r peal Like the crystal - speaker. it primarily is a 
high- frequency repro- 
ducer and has yet to un- 
seat the more versatile 
dynamic or moving coil. 

ELECTROSTATIC SPEAKER 
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A few months ago Motorola announced its 
new solid -state tweeter. Heart of this sound - 
maker is a thin, 2 -in. -long tube of lead 
zirconate and lead titanate which shortens 
and lenghtens slightly with a varying elec- 
trical signal. One end of the tube is anchored 
rigidly to the speaker frame and the other 
end attached to a small diaphragm. Feed a 
signal to the tube and the diaphragm vi- 
brates. In some ways, it's similar to the old 
crystal speaker that enjoyed a spurt of popu- 
larity early in the 1930s. 

The fact that no other type of speaker ever 
successfully has competed with the dynamic 
doesn't mean that the art of speaker building 
has stood still four decades. But advances 
have come largely in improvement and re- 
finements of the dynamic speaker. For 
though the dynamic has been a remarkably 
successful machine from its inception, it's 
been plagued with certain problems, too. 

One problem, for example, is what engi- 
neers call breakup. At relatively low fre- 
quencies the speaker cone moves in and out 
as a single unit -so- called piston action. As 
frequency rises, though, the outer edge can't 
keep up with the faster back -and -forth move- 
ment of the voice coil. It begins to vibrate 
crazily on its own and produces a rough, dis- 
torted sound. 

The thoroughness with 
which Messrs. like and 
Kellogg approached their 
task of developing a "loud 
speaker free from the most 
objectionable of the distor- 
fion which characterises 
loud speakers in general" 
is revealed in this old. un- 
»touched photo of their 
lab at General Electric. 
Their conclusion: that "it 
should be possible to make 
an ideal sound »producer" 
utilizing what Is known as 
the moving-coil principle. 

The way to minimize breakup, of course, 
is to make the cone stiffer so it will act as a 
true piston at all frequencies. But make it 
stiffer and it also tends to get heavier. Needed 
is a new speaker material -both stiffer and 
lighter. 

Some speaker designers now feel they final- 
ly have found the wonder stuff: plastic foam. 
Fine speakers have been built using thick but 
light foam cones. 

"Foam construction entirely eliminates 
breakup over the range in which it is used," 
says Peter Prichard of Audio Dynamics. 
"Either the cone moves properly or it doesn't 
move at all." 

Others take a more conservative view. 
"There are certain advantages in using foam 
for some applications," observes Larry Le- 
Kashman of Electro- Voice. "We use it in 
some of our speakers. But you can do the 
same thing in other ways." 

And some designers fail to see much ad- 
vantage in the new substance. Victor Bro- 
ciner of Scott argues: "It is possible to make 
very good speakers using some of the new 
materials. But I'm not convinced they're 
really any better than the old ones." 

Other space -age materials and techniques 
have come along, too. Magnets, for example, 
now are far stronger, more compact, longer 
lasting. Famed British speaker authority 
G.A. Briggs of Wharfedale pioneered the use 
of flexible material around the cone's outer 

[Continued on page 96] 
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BY ELBERT ROBBERSON, W2FRQ 

AFEW short years ago, International 
Morse smeared the spectrum from the 

bottom step clear up to the then -quiet kilo- 
cycles we now call VHF. Pros boasted ears 
so keen they could read anything sent, even 
when revved up to machine -age speeds near 
100 wpm. In between the tape transmitters, 
you still could hear real people sending - 
with artistry only humans can muster and 
techniques only a book could describe (the 
Lake Erie Swing and the QLF, two styles 
familiar to old -timers, perhaps merit men- 
tion) . 

Tune the spectrum now, though, and you'll 
be hard -pressed to find manual operators any- 
where but on commercial ship frequencies 
and the ham bands. The fluting of teletypes 
and buzzing of green hornets have taken over. 
Fact is, commercial brass- pounders look 
doomed. Wallpaper is about the only thing 
you can make of telegraph tickets. The brass - 
pounders truly are making their last stand. 

The Beginning. Marconi's first signal 
spanned the Atlantic in December of 1901. 
Only seven years and a few days later, on 
January 23, 1909, the White Star liner Re- 
public was rammed and sunk off Nantucket. 
Wireless operator Jack Binns summoned help 
by sending the first pre -SOS distress call (a 
CQD, presumably meaning CQ distress). Re- 
sult was that all but six passengers were 
saved. 

In 1911, radiotelegraph became compul- 
sory on U.S. ships. And a ship's radio -distress 
call again brought help for survivors in 1912, 
when the Titanic suffered a fatal gash from 
an iceberg. Jack Phillips, chief operator, lost 
his life in the disaster and joined the growing 
ranks of operator- heroes. 

On shore, companies formed and folded 
fast as wildcat oil drillers to capitalize on the 
miracle of being able to send messages across 
continents and oceans without wires. Until 
high- frequency communications were devel- 
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LAST STAND FOR 
BRASS POUNDERS 
oped, signals were pushed long distances by 
brute force. To generate the necessary power, 
great sparks buzzed, molten arcs sizzled and 
mechanical alternators revved up to as high 
as 20,000 rpm, their rotors yearning to fly 
apart with all the urge of 68,000 Gs. 

To make these rock -crushers work, an 
early operator had to be electrician, steeple 
jack, rigger, mechanic and oiler. To turn on 
some arc transmitters he also had to be some- 
thing of an acrobat. The arc was struck by 
pushing the carbon -holder in by hand until 
the carbon contacted the other electrode, 
starting current flow. When forward pressure 
was removed, the carbon drew back and an 
arc flamed between the electrodes. 

Trouble was, the arc chamber was filled 
with hydrocarbon gas (which helped the op- 
eration). If there also was the right amount 
of air in the chamber, the gas blew up and 
the carbon was fired back at the operator. 
Special starting strokes were developed to 
avoid broken wrists. 

Because receivers had little or no amplifi- 
cation, the operator was forced to develop 
sensitive hearing. According to the expres- 
sion, a man would crawl into the headphones 
in order to copy weak signals. He also had 
to be able to telegraph. Though some point - 
to -point circuits used machine transmission 
and reception, most signals were broken into 
the dots and dashes of International Morse 
Code, much of it banged out by hand. Key 
current was high, contacts had to be heavy 
and, unless you wanted to burn the contacts 

on your Bug (a key operated with a side -to- 
side movement), you used the old pump han- 
dle (an ordinary up- and -down key). 

Stations ordinarily were hundreds of miles 
apart and sending had to be slow. A distant 
spark signal, for example, sounded like a gnat 
sighing through a screen and the burbly sig- 
nal of a far -away arc transmitter might be 
weaker than the noise, the methodically 
tapped dihs and dahs audible only through 
holes in the static. So all -important was an 
individual's adeptness that every operator 
struggled to avoid ending up with the trade's 
own brand of punch -drunkenness -a tin ear 
and a glass arm. 

The Buildup. In the '20s and '30s vacuum 
tubes took over. Signals became sharper, re- 
ceivers more sensitive and selective and high 
frequencies bounced farther with less power 
than ever was possible with the old ground - 
slogging lows. It all added up to a boom in 
radiotelegraphy, scarcely threatened by the 
novelties of voice transmission and the rat- 
tling of a few robot operators. 

At high -speed point -to -point stations, tape 
keyers sent the messages. On the receiving 
end, inkers squiggled a line of dots and dashes 
on a tape that was read by the eye. If the 
tape fluffed in transmitting, the human op- 
erator tending the machines either could pull 
the tape back for a rerun or send the errone- 
ous part by hand. 

On circuits where conditions were poor, 
human operators using the old sending iron 
(a now -obsolete term for a key, perhaps akin 
to shooting iron for a gun) and the naked ear 
would handle traffic through fading, atmos- 
pheric noise and interference severe enough 
to have driven a machine out of its metallic 

Lord of the seagoing radio 
shack and sole contact 
with a ship's outside world. 
the radioman aboard a 
freighter or liner likely will 
continue to rely primarily 
on radiotelegraphy for 
many years to come. For. 
despite its demise else- 
where, code remains un- 
surpassed in reliability. the 
prime requisite for most 
shipboard communications. 

Firne Lin 
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mind. Shipboard operators handled few mes- 

sages- except on the largest liners, a couple 
a day was tops. At 21 cents or so a word, peo- 
ple thought twice before putting pencil to 
paper. Main function of the shipboard sparks 
was to insure safety. The military, naval and 
point -to-point circuits, however, handled 
messages by the stack. 

Every service had its distinct ways of han- 
dling traffic, as well as its own special pro- 
cedures and signs. Some circuits were fast, 
some were slow, some even sloppy. But the 
operators all pushed traffic fast as their re- 
flexes could function. 

On a hot circuit it wasn't uncommon to 
go on duty and be handed a stack of unsent 
messages that would take the entire watch to 
clear. While tapping it out on the key with 
your right hand, you'd be endorsing the mes- 
sage blank with your left - pencilling time, 
date, to whom the message was sent and your 
sine or initials. Then you'd peck out the data 
on the log sheet, wound around the platen 
of your mill (typewriter). 

When receiving, you'd roll a message blank 
into the mill, on top of the log, and endorse 
the blank. By this time, the sender was half- 
way through the address, so you had to catch 
up with him. You copied behind, or else 
turned in your green eyeshade. In your spare 
time you would log the messages handled. 

At one time, Navy operators were doing 
this by what was called F- or no-answer 
method. You just didn't miss anything be- 
cause you got no repeats. It was assumed that 
you copied everything slammed at you so you 
even didn't R upon receipt of messages. 

It was fairly common to copy press trans- 
missions on a mimeograph stencil. Once you 

Still popular In some ham circles and aboard 
ships. the familiar telegraph key has become 
all but a relic in the commercial radio world. 
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got the hang of it you could take care of over- 
strikes with the little glass stylus and correct- 
ing fluid, then catch up and go on with your 
copying. And when you got to be an operator, 
you could do this and smoke, drink coffee 
and read a book at the same time. 

Plenty of people could copy over 60 words 
per minute. Champion T. R. McElroy topped 
70. And for sending code that would squirt 
out like water from a hose, speed artists 
would talcum their fingers. 

The Decline. About the time that World 
War II was brewing, the telegraph key was 
starting to slip (though automation still was 
an unthought -of term ) . As radio -circuit re- 
liability improved and as more effective fre- 
quencies were utilized, extensive use of tele- 
type machines became practical. An operator 
who didn't need to know any more than 
where the keys were on a typewriter could 
punch out a message. A thousand or more 
miles away another machine would print it, 
at 60 words a minute. 

Further, instead of using a radio trans- 
mitter for just one message, its carrier could 
be modulated with several subfrequencies, 
each of which could be used for a teletype 
channel. Time -splitting techniques further al- 
lowed multiple- circuit use of a radio trans- 
mitter. The result sounded like a concerto for 
buzz saws. But no matter, thousands of 
words could be transmitted in the time it pre- 
viously had taken for hundreds. 

Whenever the traffic load warranted and 
sufficiently reliable radio contact could be 
maintained, machines began to gobble up 
the traffic. What the machines didn't handle, 
voice circuits did. Where conversational in- 
terchange was necessary, the radiotelephone 
gave practically the same quick convenience 
of wire circuits. With the development of sin- 
gle sideband, voices began to relay messages 
over distances that previously could be 
spanned only by dots and dashes. 

The Twilight. With improved radio cir- 
cuitry, reliability and automation, it would 
be easy to conclude that the world is about 
ready to put a spade in the face of the hon- 
orable but old- fashioned order of the com- 
mercial brass -pounder. Modern radio schools 
almost completely have dropped radiotelegra- 
phy courses. And FCC license examiners re- 
port that applicants for radiotelegraph li- 
censes virtually are non -existent. 

But though on the decline, manual radio - 
[Continued on page 101] 
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but the unison movement of arm and platter 
helped keep the stylus in the groove. 

Stromberg wasn't in audio long enough to 
do much with the PR -500 design. But Acous- 
tic Research later took the basic premise, 
added some important refinements (including 
a lightweight tone arm and a special belt - 
drive) and proceeded to show just how quiet 
a turntable could be. The AR design demon- 
strated how an integrated suspension of plat- 
ter and arm could diminish all sorts of prob- 
lems by eliminating mechanical and acoustic 
feedback through the turntable assembly. I 
won't forget easily the shock of substituting 
the then -$58, single -speed AR table (now $78 
and two -speed) for my $250 transcription 
combination and hearing how much clearer 
all my stereo discs sounded. 

Since the AR's arrival the integrated design 
has become the almost -universal approach. 
Others (beside the whole new breed of auto- 
matics) include the Empire 488, Rek -O -Kut 

[Continued on page 103] 

Dynarauge 200 by 3M (Scotch) and Formula 
15 Low Noise by Audio Devices (Audiotape) 
are two entries in the low -noise tape field. 
Ampex's 500 series (not pictured) is a third. 

TODAY 
By John Milder 

V Platters & promises 

viw Dig that Dynarange 

ONE of hi -fi's more interesting trends over 
the past three or four years largely is 

unsung. It's the drift away from the tran- 
scription turntable (to which you add the 
tone arm of your choice) and toward the in- 
tegrated turntable/ arm combination. The 
past three years, in fact, have seen not one 
new transcription table marketed in this 
country, though more than a dozen integrated 
units -automatic and single -play -have ap- 
peared. 

What happened? For one thing, manufac- 
turers of automatic turntables have managed 
to come up with tone arms comparable to 
transcription designs. The secret is a new 
breed of changer mechanisms that requires 
precious little push from a tone arm to trig- 
ger the changing cycle and that leaves the 
arm completely free of restriction during its 
normal travel across the record. And as things 
now stand, one would be hard -pressed to 
find a transcripti6n- arm (of the kind that 
we purists used to shell out $30 -$70 for in 
the late '50s and early '60s) of any better 
overall performance than those now found 
on automatics like the Dual 1009, Garrard 
Lab 80 and Miracord 40 (all of which fall 
in the $80 -$ 100 class -with cartridges often 
thrown in for a penny). 

It also pretty well has been demonstrated 
over these past few years that the integrated 
designs can offer better performance than 
the supposedly perfectionist combination of 
table and arm -of -your- choice. First real hint 
of this came with introduction of the Strom - 
berg- Carlson PR -500 turntable in '59. 

The PR -500 was the first to suspend tone 
arm and turntable platter on a single sub- 
assembly sprung from the motorboard. This 
isolated arm and platter from any vibration 
that might find its way from motor through 
baseplate. Additionally, it resulted in an arm 
and platter that responded in unison to out- 
side disturbances like kids racing across the 
living -room floor. You presumably would be 
aware that footsteps were shaking the player 
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SOMEONE SHOULD DEVELOP AN EASY WAY 

TO LEARN ELECTRONICS AT HOME 

RCA INSTITUTES DID! 

RCA introduces new CAREER PROGRAMS - beginning with the student -proved 
" AUTOTEXT" Programmed Instruction 
Method -the faster, easier way to learn. 
You start to learn the field of your choice 
immediately. No previous training or ex- 
perience needed. 

Pick the career of your choice -and RCA 
Institutes will do the rest! RCA's new, rev- 
olutionary "Career Programs" help you go 
directly to the career you want! You waste 
no time learning things you'll never use 
on your job! Each Career Program is de- 
signed to get you into the kind of job you 
want in the fastest, easiest possible way! 

SEPARATE COURSES 

In addition, in order to meet specific 
needs, RCA Institutes offers a wide variety 
of separate courses which may be taken 
independently of the above Career Pro- 
grams, on all subjects from Electronics 
Fundamentals to Computer Programming. 
Complete information about these courses 
will be sent with your other materials. 
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CHOOSE A CAREER PROGRAM NOW 
your first step to the job of your choice! 

Television Servicing 
Telecommunications 
FCC License Preparation 
Automation Electronics 
Automatic Controls 
Digital Techniques 
Industrial Electronics 
Nuclear Instrumentation 
Solid State Electronics 
Electronics Drafting 

RCA INSTITUTES BONUS EXTRAS 
Only RCA Institutes offers you a Liberal 
Tuition Plan, one of the most economical 
ways to learn. Plus, you get top quality 
equipment in all kits furnished to you with 
your courses -yours to keep and use on 
the job. And now, RCA's NEW PRO- 
GRAMMED ELECTRONIC BREADBOARD 
GIVES YOU LIMITLESS EXPERIMENTA- 
TION - scientific laboratory procedures 

right in your own home! You build a work- 
in signal generator, AM Receiver. Multi - 
meter, Oscilloscope, and other valuable 
equipment -ALL AS A PART OF YOUR 
COURSE! Get the facts today! 
Classroom Training Also Available. Day 
and Evening Classes are available to you 
in New York City at RCA Institutes Resi- 
dent School. You may be admitted with- 
out any previous technical training; prep 
courses are available if you haven't com- 
pleted high school. Coeducational classes 
start four times a year. 

SEND ATTACHED POSTCARD TODAY FOR 
COMPLETE INFORMATION. NO OBLIGA- 
TION. NO SALESMAN WILL CALL. FREE 
BOOK INCLUDED. CHECK HOME STUDY 
OR CLASSROOM TRAINING. 

RCA INSTITUTES, INC.,;'6 
A Service of the Radio Corporation of America 
350 West 4th St., New York City 10014 

The Most Trusted Name in Electronics 
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CB CORNER 
B Y LEN 
B UCKWALTER 
KBA4480 INSTANT ENFORCEMENT 

STORY goes that CBers have a flock of 
dodges for boosting operating range - 

from screaming into the mike (which doesn't 
work) to adding outboard amplifiers (good 
for a $500 fine). But the best range- busting 
technique in many a year is part of a tale 
told by Don Nelson of Sioux Falls, S.D. 

Seems the boys up Dakota way were run- 
ning a giant jamboree. As in most of these 
affairs, there was a CB- equipped control cen- 
ter to handle communications in the area 
on the big day. But what an antenna system 
they cooked up! Transporting component 
parts for the giant skyhook required a two - 
wheel trailer. 

Came the appointed hour and the trailer 
unloaded a cargo of long pipe sections. Up 
went the pipes until they topped out at about 
50 ft. above ground. The base was footed 
firmly in the trailer bed while a series of guy 
wires kept the slim assembly from toppling. 
Planted atop this plumber's dream was a 
Magnum base -station antenna that never had 
seen such days. Connected to a CB rig down 
at the car, it transmitted and received signals 
over a whopping 20 miles. 

Meanwhile, down at the jamboree, seeds 
of the hook's destruction were being sown. 
Who was star speaker of the day? None other 
than the local FCC field engineer. Spotting 
the cool collinear, he applied what might be 
called instant enforcement in the first case 
on record of excessive antenna height on a 

mobile rig. Take it down, he said, and down 
it came. The 20 -ft. rule seems to apply equal- 
ly to terrace, tent or Tin Lizzie. 

New Kaar Guarantee . . . The auto in- 
dustry backs it go -carts to the tune of 50,000 
miles and TV makers are toying with five - 
year warranties. Now it is CB's turn. Kaar 
Engineering, long -time CB maker, is market- 
ing two new transceivers bearing a full two - 
year guarantee (see our photo). That's an 800 
per cent improvement over the usual industry 
(EIA) 90 -day coverage. 

"What's the secret ?" we asked Frank 
Genochio of Kaar. Space age, he said, then 
ticked off components that sound like a bill 
of materials' for Early Bird. 

Behind the guarantee lies a canny bit of 
marketing strategy. Kaar believes its new rigs 
soon should outdistance the $99 talk- listen 
box that provides function but not neces- 
sarily long -term reliability. 

Big HELP? . . . Unofficially residing on 
Channel 9, the HELP program really is a 
sort of old- fashioned CB operation. Public - 
spirited citizens monitor the frequency for 
motorists in distress, then dispatch help via 
5 -watt transmitters. But if a petition now be- 
fore the FCC reaches fruition, 5 watts could 
become 30. That petition is the work of the 
Automobile Manufacturers Association, now 

[Continued on page 105] 

Pace-setter from Kaar Engineering is a two-year guar- 
antee covering workmanship and materials 
in its new rigs. Usual guarantee 
L only 90 days. 

7100 G./ 0 erasers 
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from EI's DX CLUB 

NE of the most interesting BCB DX 
catches of the year proved to be right 

h re in North America. It was HIFA, the 
ilitary junta station at San Isidro, Domini- 

c n Republic. HIFA opened up on 647 kc 
the rebellion began, then moved up to 652, 

w ere it stayed until silenced by the provi- 
si . nal government. How many were lucky 
e ough to nab this. one? 

To answer a question raised by Roger 
Han, WB6BOW, you may use GMT 

(1 reenwich Mean Time) in your EI DX Log 
if you wish. But if you do so, be sure to in- 
dicate that this is the case. 

Front, Fred L. Parsons (Ontario) comes 
d that R. Ghana now is beaming pro- 

grams to North America. Times are 2230- 
2330 ES'S, on 6110 kc and 1500 -1600 EST 
on 9760 _find 11800 kc. 

As most readers already are aware, Singa- 
pore has left the Malaysian Federation and 
once again counts as a separate country. 
Easiest spot to log R. Singapore is 11940 kc 
until 1130 EST sign -off. Incidentally, Perry 
Brainin (New York City) reports having 
logged R. Malaysia the hard way. He bagged 
two of their 49 -meter transmitters, 6105 and 
6: 75 kc, between 0600 and 0700 EST. 

Reception of R. Malawi on 3380 kc is re- 
ported by both Gerry Klinck (Buffalo) and 
William Sparks (California). Station's 2300 
EST sign -on is preceded by the sound of 
drum beats and a cock crowing. East Coast 
PXers really have to be sharp on this 
one, though, since fade -out hits soon after 
sign -on. 

The Burma Broadcasting Service has ven- 
tured into the upper SWBC bands and can 
be heard on approximately 9530 kc until 
0200 EST. 

BC's East Mediterranean relay, 

transmitting from strife -torn Cyprus, is re- 
ported on 7140 kc at 2300 EST. (Be careful 
not to mistake 7140 for BBC London on 
7150 kc.) Bob LaRose (Binghamton, N.Y.) 
also has logged this same Cyprus relay on 
15420 kc at 1300 EST. 

R. Tarawa (Gilbert & Ellice Islands) has 
moved down to 4912 kc, leaving 49 -meter 
QRM behind. Watch for this one around 
0200 EST or a little earlier. Chances for 
picking this one up on the East Coast should 
improve as spring approaches; station also 
may show up on 3218 kc. 

Dave Bennett (British Columbia) advises 
that the CBC's two regional SWBC relays 
have changed calls. The station at Vancouver, 
B.C., now is CKZU and the one at St. John's, 
Nfld., has become CKZN. Both operate on 
6160 kc. 

A new standard time and frequency sta- 
tion is being heard on 15000 kc late after- 
noons, identifying as RTA. That's a Soviet 
call, though no one seems to know much 
about the station. 

Larry Thompson (Cincinnati) recently 
came up with the Solomon Islands Broad- 
casting Service on 3995 kc at 0500 EST, clear 
indication that the East and West coasts 
have no monopoly on DX. Like R. Tarawa, 
this station should improve with spring's 
arrival (as will Down Under hams on 80 
meters). Should be interesting to see if ama- 
teurs can match these SWL feats on the 
lower bands. 

R. Nacional del Peru's 31 -meter outlet 
hab begun to drift up from 9562 kc. Station 
has been rockbound on that frequency for 
several years. 

Propagation: As days begin to lengthen 
and static levels in the northern hemisphere 

[Continued on page 101] 
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By JIM KYLE, K5JKX A DROP of milk strikes a surface. The eye and 
an ordinary strobe flash see nothing but a blur. 

But the 1/10,000-sec. flash of El's Super -Speed Strobe freezes the 
action and the milk drop turns into a crown shape in the magnificent 
photo shown at the bottom of the opposite page. A stream of water 
falling into a graduate becomes an arresting still -life in the upper photo. 

These spectacular photographs could have been taken with a com- 
mercial strobe -but only with one manufactured a dozen years ago, 
not with a modern model. Those early models, though fast, were bulky, 
had high operating voltages and cost plenty. 

As strobes developed over the years, size and cost decreased. But, 
unfortunately, a price was paid for this -flash speeds decreased. Today, 
ordinary strobes have speeds that range from about 1/1,000 sec. to 
1/2,500 sec. 

High -speed photography does not require the expensive bulky strobe 
equipment of yesteryear. The Super -Speed Strobe proves this. Its power 
pack is 4 x 5 x 6 in. and it is not much heavier than a dozen or so rolls 
of film. Best of all, its cost is low. Less than $50 should put it in 
your hands. 

The Circuit. Before we build it, let's take a quick look at the circuit 
in Figs. 6 and 7. The power supply is a conventional half -wave voltage 
doubler that furnishes 450 VDC to storage capacitor C2. To achieve 
the 1/10,000-sec. flash speed, C2 must be a computer -grade electro- 
lytic capacitor. The type specified in our Parts List is not expensive 
($1.12) and you must not substitute an ordinary electrolytic for it. 

The charge on C2 is applied to the flash -tube through a connecting 
cable that should not be longer than 10 ft. After power is turned on, 
capacitor C3 charges to 225 VDC through R1 and the primary of T2. 
When the shutter contacts close (SO l's or SO3's contacts are shorted). 

Fig. 1 -Strobe consists of 4 x S x 6 -in. power pack and 63/4-in.-dia. flash head. Flash 
head plugs in socket at top of power pack. Socket below is for sync cable to camera. 
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Fig. 3 --View of under 
side of chassis shows 
wiring to sockets aA3- 
switch on cabinet cover 
plate. Negative lug on 
C2 is connected to char. 
sis with a strap made 
of scrap aluminum. B 

fore closing cabin t 

check to make sure lu s 
on S1 and SOl do 't 
touch edge of chars 

SUPER SPEED STROBE 

Fig. 2 -View of chassis shows how transformer is 
mounted. Capacitor C2 is held in place with home - 
brew strap using screws which hold terminal strips. 
Leads to cover should be at least 6 -in. long. 
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C3 discharges through T2's primary, causing 
T2 to produce a 3 -kv pulse. This pulse is p- 
plied to the flashtube and fires it. 

Resistors R3 and R4 (Fig. 6) are a volta e 
divider for the neon ready -light (NL1). a- 
pacitor C4 causes NL1 to blink, indicati g 
the unit is ready to fire again. The lower C 's 
capacitance, the faster the blink rate. C 's 
recharge time and the time it takes NL1 to 
start blinking after a flash normally are n- 
der three seconds. 

Construction. Start off with the power s p- 
ply, which is built on a 2 x 41/2 x 31/2- n. 
aluminum chassis as shown in Figs. 2 a d 
3. Mount transformer T1 and connect is 
leads but do not cut or solder them. Ap ly 
117 V to T l's primary and measure voltage 
across the red secondary leads. Now inter- 
change the connections of the 6.3 -V (green) 
leads and measure the voltage again. If it's 
higher, solder the leads in place. If the volt- 
age is lower, reverse the connections of the 
green leads and solder them. Now solder T l's 
other leads. 

Next, install Cl, R1 and R2. When con- 
necting SR 1 and SR2, hold their leads with 
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Fig. 4 -Back of flash head. Reflector is supplied with holes predrilled for red, white and black leads from flasbtube and screws that hold terminal strip and 12. Detail sketch at left shows how a 1' /4 -in. screw is installed through the reflector to hold the terminal strip and the back cover. 

long -nose pliers to prevent heat damage. 
Mount SI, SO1 and SO2 on one of the box's 
cover plates and install a grommet for the 
line cord. Install the line cord then mount 
C2 (next to T1) on the top of the chassis (Fig. 
2) with a homemade clamp. Watch the po- 
larity when connecting C2. After wiring to 
S I, SO 1 and SO2, attach the chassis to the 
box's other cover plate. 

Fit the flashtube's glass lead stems through 
grommeted holes in the reflector then put two 
6 -32 x 1 -in. long machine screws through 
the pre -drilled holes (13/4 -in. centers) in the 
reflector. Run nuts on both screws then slip 
T2 on one of the 1 -in. screws. Put a ter- 
minal strip and nut on the other screw as 
shown in Fig. 4 and 5. (Use a fiber washer 
on both sides of T2 so you don't damage its 
windings.) 

When connecting the flashtube's leads to 
the terminal strip shown in Fig. 4, use care 
or you'll break its glass stems. Now install 
R3, R4, C3, C4 and NL1. 

Drill holes in the reflector's back cover 
for the cable and for SO3. Attach PLI to 
the cable making sure the 450 -V lead goes 

March, 1966 

Fig. 5 -Back of flash head. Threaded spacer on 
terminal -strip mounting screw is 5/s in. long. 
The threaded spacer that holds T2 is 1/4 in. long. 

to pin 1 and the 225 -V lead goes to pin 2. 
Put threaded spacers on the ends of the two 
I -in. screws and tighten them so that the 
rim of cover touches the back of the reflector. 
Attach the cover with 6 -32 x 3/4 -in. screws. 

Checkout. Plug in the line cord and turn 
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SI on. Ready -light (NL1) should begin to 
blink within 15 seconds. If it does not, con- 
nect a jumper across either SOI's or SO3's 
contacts and see if there's a flash. if there is, 
the trouble is in NLl's circuit and is not seri- 
ous. If you don't get a flash, turn everything 

off and check your wiring. Before you touch 
anything, discharge C2. If you touch it whe 
it's charged the shock could be fatal! 

Using The Strobe. Connect the sync jack, 
on your camera to the strobe at either SO I 

[Continued on page 95 

PARTS LIST 

B1, B2- 180/225 V battery (Eveready 492 or 
equiv.) Optional, see Fig. 8. 

C1-8 µf, 450 V electrolytic capacitor 
C2. C5--40 µf, 450 V computer grade electrolytic 

capacitor (Mallory, Lafayette 30 R 5738 or 
equiv.) 

C3 -.1 µf, 600 V tubular capacitor 
C4-.1 µf to 4 µf (metallized paper, not electro- 

lytic) 200 V capacitor. See text. 
C6-525 µf, 450 V energy -storage electrolytic 

capacitor. Sprague FF -1, Allied 15 Z 726, 
$13.50. Not listed in catalog. 

N1.1 -NE -2 neon lamp 
PLl- Double contact plug. Amphenol 80 -MC2M. 

Lafayette 32 R 1920 or equiv.) 
R1, R6-22 megohm, % watt, 10% resistor 
R2, R5-300 ohm, 10 -watt resistor 
R3 -1.5 megohm, 1/2 watt, 10% resistor 
R4-3.3 megohm, % watt, 10% resistor 
S1A, SIB, S1C-3 pole, DT slide switch 

(Lafayette 99 R 6166 or equiv.) 
S2-SPST switch 
S3A, S3B -DPDT switch 

SO1, S03, SO4- Chassis mount AC socket 
(Cinch -Jones 2R2 or equiv.) 

S02, S05- Double contact chassis connector. 
Amphenol 80 -PC2F. (Lafayette 32 R 1919 or 
equiv.) 

SRI, SR2- Silicon rectifier; 750 ma, 400,PW 
(Allied 39 U 669M or equiv.) r 

Tl -Power transformer; secondaries: 125,rØ 
15 ma, 6.3 V @ 0:6 A. (Allied 61 U 410 
equiv.) 

T2- Flashtube ignition transformer; p I l« 
180 V, secondary: 3-5 kv. Amglo ST45, Atlyd..: 
7 Z 914, $2.50 plus postage. Not listed' Or' 
catalog. 

FLASHTUBE -Amglo HD -1, Allied 9 Z 380, $9.50 
plus postage. Not listed in catalog. 

Misc.- Reflector: Amglo AR- 365 -D, Allied 6 P 637, 
$8.00 plus postage (not listed in catalog); 
flash head back cover: Amglo R -65C, Allied 
6 P 636, $6.75 plus postage (not listed in 
catalog); 4 x 5 x 6 -in. utility box (Bud AU -1029 
or equiv.); 2 x 41/2 x 3% (Bud CB -1625 or 
equiv.); terminal strips; wire. 

SUPER SPEED STROBE 

Fig. 6 -Flash head schematic. When shutter is tripped 
C3 discharges through T2's primary. T2 steps up pulse 
to 3 kv. causing flashtube to fire. S03 Is optional. 

SIA TI 

RED 

RED 

Fig. 8 -For portable operation build this 
power supply, which uses 225 -V batteries. 
However, keep in mind that batteries cost 
almost $8 each and their life will be short 

Fig. 7 -Power supply. For great- 
er light output but slower speed, 
add C6 and S2. For high -speed 
operation leave S2 open. Always 
turn power off before closing S2. 
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THE WHITE HOUSE over the years has laid claim to everything from 
JL bronco busters (Teddy R.) to waltz wheedlers (Harry T.) but never 

a dyed -in -the -wool DXer. It doesn't even today, of course, though LBJ 
does get into the DX act like no previous president. Reason, as most 
everyone knows, is that Lyndon B. Johnson owns a radio station -or at 
least Lady Bird does. And with a little effort, DXers in every part of North 
America should be able to log it. 

The station, KTBC at Austin, Texas, actually sports three outlets - 
AM, FM and TV. Of the three, KTBC -AM probably will be easiest to log. 
It operates 24 hours a day, seven days a week, on 590 kc. To be sure, 
there are other 24 -hour stations on this same channel, though most go 
off once a week for maintenance purposes. Thing to do is check early 
Monday (or possibly Sunday) mornings when such other stations fre- 
quently will leave the air for a time. Assuming they do, there's good 
chance of your picking up KTBC -AM without much trouble. 

Unfortunately, KTBC -TV operates on Channel 7 which rules out skip 
and limits DX reception to the trop mode -in other words, to a maximum 
of about 500 miles, depending on your equipment. If KTBC does appear 
on your TV set, you also should give a listen for their potent FM signal 
on 93.7 mc. This procedure will work in reverse as well, of course (though 
KTBC -FM occasionally will make it on skip when the TV channel dis- 
plays nothing but snow). 

Nicest thing about the KTBC stations is the fact that all are excellent 
verifiers. Correct reports are answered on an attractive letterhead that 
makes a fine addition to any QSL collection. Mailing address for 
all three stations simply is P.O. Box 1155, Austin, Tex. 

-Alex Bower + 

Located in the heart of downtown 
Austin, Tex., stations KTBC- AM /FM/ 
TV commonly are known as the John- 
son stations after the name of the 
family that owns them. The Presi- 
dent's family also holds interest 
in a number of other stations, in- 
cluding KLFY -TV in Lafayette, La. 

March, 1966 
Wide World 
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the Phonecom 
An intercom for only $5 a station? 

Right, and every unit is a master 

from which you can call all others. 

By LAWRENCE GLENN 

T 
IKE the chap who got a real bargain 

A when he bought a pair of $1,000 ele- 
phants for only $500, you'd be hard pressed 
to find a better buy than the no -guts tele- 
photies that are now available for around 
$8.50 a pair. Only problem is -like the gent 
with the elephants -what do you do with 
them after you get them home? 

Though they come with handset, cradle 
and wiring, the phones can do absolutely 
nothing as they are because they have no 
bell and no repeat coil, not to mention a 

few other deficiencies. But for $1 or so you 
can make these white elephants into useful 
telephone intercoms -complete with signals 
and multi -station convenience (phones are 
connected in parallel so additional units do 
not require rewiring the complete system). 

The Modification 

To convert the basic phone into something 
useful cut the red wire from the telephone's 
handset at the terminal strip in the base 
where it connects to the red output wire. 
(Virtually all phones in surplus have the 
same wiring and color -coding.) Then connect 
a normally -open push- button switch and a 

11 /z -V buzzer across the lugs to which the 
yellow and green leads connect as shown in 
the schematic at the right. 

SI is a miniature push- button switch 
mounted in the center of the dial -hole cover. 
Don't worry about drilling the case. There 
is a small knock -out plug in the center of 
the cover that exposes a pilot hole which 

you simply drill larger. If your phone doesn't 
have the pilot hole, center -punch the cover 
before drilling or you might crack it. 

The buzzer is the sound unit from a one - 
cell bicycle horn; it can be mounted any- 
where on the bottom plate. Both switch and 
buzzer are connected directly to the screw 
terminal strip on the phone base. Don't try 
to cut into the existing phone wires because 
they are a special cord -wound wire that won't 
take solder. 

The cradle switch shown in our schematic 
is part of the telephone. Do not remove it 

and don't disconnect the wiring to it since 
it is used to disconnect the power supply 
when the handset is on the hook. 

The power supply consists of a 6 -V bat- 
tery in series with the secondary (used as a 

choke) of a 6.3 -V filament transformer (T1). 
To avoid getting a shock from the kick -back 
voltage when the buzzer sounds, cut off the 
black primary leads at TI's case. Do not 

PHONE 

MIKE 

DRY GRN 

RED 

S1 
WHT e 

rEL 

CRADLE 
SW ITCH 

Basic telephone modified for intercom. In origi- 
nal unit you must remove red wire from lead con- 
necting phone and mike to the red output wire. 
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Power supply consists of 6 -V battery in series 
with filament transformer's secondary. Mount 
transformer as shown to change battery easily. 

eliminate T1 because the system's audio sig- 
nal is developed across it. If T1 is not used 
the battery's low internal impedance will 
short the signal. 

Hooking Them Up 

The modified phones are connected as 
shown below. Use a 3 -wire cable and con- 
nect the matching color -coded wires from 
one phone to the other. The power supply 
connects to the yellow and green wires; bat- 
tery polarity doesn't matter. Additional 
phones are connected to the system simply 
by hooking their output cables to the main 
cable or the nearest phone. Be sure to con- 
nect like colors. You can simply keep adding 
phones until the power supply no longer is 
able to deliver enough current to sound the 
buzzers. 

NO. 
PHONE 

BLK GRN 

TO 
ADDITIONAL 
PHONES 

External power supply consists of a battery in 
series with a choke (secondary of filament trans- 
former). Connect all telephones in parallel. 

March, 1966 

Best place to install the buzzer is inside the 
telephone on the base. Buzzer is sound unit 
that is removed from an inexpensive bicycle horn. 

Operation 

The buzzers and the speaking circuit are 
in parallel. Depressing the button on any 
phone will cause all buzzers to sound. Any- 
one can then join the conversation by pick- 
ing up the nearest handset. 

If you use more than two phones, a 
coded -ringing system can be used for signal- 
ing. That is, one ring means the call is for 
phone No. 1; two rings would mean phone 
No. 2, etc. 

B 1 is a heavy -duty battery such as an 
Eveready 5105. If you don't want to use this 
type, use four standard D cells wired in 
series. The batteries and the transformer can 
be located at any convenient out -of- the -way 
spot near the connecting cable. 

The important thing to remember is that 
the handset should not be lifted while you 
press the buzzer. If one of the phones is to 
be used in an area where there is a lot of 
noise (such as the basement workshop or 
garage) install a 6 -V pilot lamp in the phone 
to provide a visual signal. Merely connect 
the lamp in parallel with the buzzer. --- 

PARTS LIST 
B1-6 V battery (Eveready 510S or equiv.) Si- Miniature normally -open push -button 

switch 
T1-6.3 V filament transformer (Lafayette 

33 R 3702) 
Misc.- Telephones (Lafayette 44 R 6501), 

buzzer from bicycle horn. 
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You can earn more money 
if you have an FCC License 

FCG Fer TIR A 

FIRST CLASS 
(ti I RREIPIRIRPNORR 6RrtUIRMtN 

NUN BEB 
Pl -20-6490 

IS A LICENSED RADIO OPERATOR, AUTHORIZED. SUIIECT TO ANY SPECIAL ENDORS 

LICENSED RADIO STATIONS FOR WHICH THIS CLASS OF LICENSE IS VALID UN 

COMMUNICATIONS COMMISSION, ANY STATUTE OF THE UNITED STATES AN. N 

THIS LICENSE IS GRANTED UNDER THE AUTHORITY OF THE CON 
THEREOF AND OF ALL LEGISLATIVE ACTS, EXECUTIVE ORDERS 

RULES AND REGULATIONS OF THE FEDERAL CORNUNICA 

HEREOF AS THOUGH SPECIFICALLY SET OUT IN H 

NEITHER THIS UCENSE NOR THE RIG 

PLACE AND DATE 

DATI 

SES Of 
F THE FEDERAL 

A PARTY. 

NE TERMS AND CONDITIONS 
5 SIGNATORY, AND ALL ORDERS. 

RADIO OPERATORS, ARE MADE A PART 

R OTHERWISE TRANSFERRED TO ANY OTHER PERSON. 

SPECIAL EN 

AT THREE O'CLOCK A. M. EASTERN STANDARD TINE. 

DAR ENDORSEMENT - SEPTEMBER 11, 1963 - O ..NER YORK 

G ICER 

We phi pFF 

NOT VALID UNTIL SIGNED 

Ar 
fJieHAe7V 

Employers are paying good money for men 
holding FCC tickets. Read how to get yours: 
When you hold a Commercial License issued by the 
FCC (Federal Communications Commission) you 
have written proof that you know and understand 
basic electronic theory and fundamentals. It's worth 
plenty ... particularly to companies on the lookout 
for qualified electronics technicians. Here's how one 
of the country's leading office machine manufacturers 
rates men with FCC Licenses: 

"An FCC License is an asset to any man looking 
to enhance his career in the field of electronics. 
At our Company, a licensed man is well- rewarded 
because an FCC License attests to his knowledge 
of electronics theory ..." 

Thousands of employers will tell you the same thing. 
Licensed men get the good jobs. They make more 
money ... move ahead faster ... enjoy exciting, 

70 

challenging work. What's more, they're needed badly 
in every field of electronics. Industrial electronics. 
Radio -TV Broadcasting. Aerospace. Electronics Serv- 
icing ... including mobile and marine radio p /us CB. 

Yes ... your opportunities are unlimited once you're 
carrying that FCC Commercial Ticket. AND CLEVE- 
LAND INSTITUTE OF ELECTRONICS CAN GET 
ONE FOR YOU! On the facing page, read how four 
ambitious men just like you have cashed in on CIE's 
sure -fire FCC Licensing Program. Read about CIE's 
exclusive money -back offer. And then send in the 
postage paid reply card. CIE will quickly send you 
complete FREE information. You will soon be on 
your way to a Commercial FCC License and the 
many rewards that go with it! 
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These CIE men have good jobs 
(they have Commercial FCC Licenses) 

Matt Stuczynski, Senior Transmitter Operator, Radio Station 
WBOE. "I give Cleveland Institute credit for my First Class Com- 
mercial FCC License. Even though I had only 6 weeks of high 
school algebra, CIE's AUTO -PROGRAMMING teaching method 
makes electronics theory and fundamentals easy. After completing 
the CIE course, I took and passed the 1st Class Exam. I now have 
a good job in studio operation, transmitting, proof of performance, 
equipment servicing. Believe me, CIE lives up to its promises!" 

Ted Barger, Electronic Technician, Smith Electronics Co. "I've 
been interested in electronics ever since I started operating my own 
Ham rig (K8ANF). But now I've turned a hobby into a real inter- 
esting career. Cleveland Institute of Electronics prepared me for 
my Commercial FCC License exam ... and I passed it on the 
first try. I'm now designing, building and testing all kinds of elec- 
tronic equipment ... do a lot of traveling, too. It's a great job ... 
and thanks to CIE and my FCC License, I'm on my way up." 

Chuck Hawkins, Chief Radio Technician, Division 12, Ohio Dept. 
of Highways. "Cleveland Institute Training enabled me to pass 
both the 2nd and 1st Class License Exams on my first attempt .. 
even though I'd had no other electronics training. (Many of the 
others who took the exam with me were trying to pass for the 
eighth or ninth time!) I'm now in charge of Division Communica- 
tions and we service 119 mobile units and six base stations. It's 
an interesting, challenging and extremely rewarding job. And 
incidentally, I got it through CIE's Job Placement Service ... a 

free lifetime service for CIE graduates." 
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EE A CIE FCC License Course will quickly prepare 

[86 you for a Commercial FCC License. If you don't 
H pass the FCC exam ... on the first try ... after 
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H tuition. You get an FCC License ... or your 
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Glenn Horning, Local Equipment Supervisor, Western Reserve 
Telephone Company (subsidiary of Mid -Continent Telephone Com- 
pany). "There's no doubt about it. I owe my 2nd Class FCC License 
to Cleveland Institute. Their FCC License Program really teaches 
you theory and fundamentals and is particularly strong on tran- 
sistors, mobile radio, troubleshooting and math. Do I use this 
knowledge? You bet. We're installing more sophisticated electronic 
gear all the time and what I learned from CIE sure helps. Oar 
Company has 10 other men enrolled with CIE and take my word 
for it, it's going to help every one of them just like it helped me." 

Two out three men who took the 1st Class Commer- 
cial FCC License exam in 1964, failed. 
Nine out of ten CIE -TRAINED men who take this 
exam, pass... the very first try! 
And that's why CIE can back their courses with the 
warranty you see at the left. CIE -trained men know 
their stuff ... because CIE AUTO -PROGRAMMED 
Home Study works! 
Get started now. Send postage -paid reply card for 
free information about a plan that gets you an FCC 
License or costs you nothing! 

ï Cleveland Institute of Electronics 
1776 East 17th Street, Dept EI -62, Cleveland, Ohio 44114 
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PERPLEXER ... On 
a visit to Italy a 

friend of ours bought an 
unusual gold -plated mi- 
crophone with the hope 
it would make a good 
conversation piece (no 
pun intended) for his 
shack. But when he got 
it home and hooked it 
up, the transmitter re- 
fused to respond. After 
much head -scratching 

he finally made an interesting discovery. 
Having been sold in Milan, the mike nat- 

urally had Italian markings. Near the control 
switch were two small legends, NO and SI. 
Previously our boy had only glanced at them 

-and unconsciously read NO as ON. Then 
he remembered that SI in Italian means yes 
and NO means no and that SI, therefore, 
must indicate on and NO off. He flipped the 
switch and, of course, the rig came to life 
immediately. 

Doing It Right ... A ham who performs 
an important public service during an emer- 
gency usually is rewarded with a letter of 
appreciation from the mayor, governor or 
other official. But not so with Hector Seda, 
W2BFH, Brooklyn. 

In response to an appeal from a doctor/ 
ham in Maracaibo, Venezuela, W2BFH pur- 
chased some anti- rabies serum and arranged 
to have it flown down in a hurry. It arrived 
in time to save the life of a 9 -year -old boy 
who had been bitten by a rat. 

W2BFH's reward from the grateful fam- 
ily? An all- expense -paid trip to South Amer- 
ica for himself, his wife and his four chil- 
dren. 

Hector learned to pound brass in the Air 
Corps during World War II and got his ticket 
soon afterward. Needless to say, the ham 
fraternity is proud to count him as a member. 

Pin -Up, New Style ... For years we've 
wrestled with the problem of mounting QSL 
cards. Thumb tacks, staples, Scotch tape, 
rubber cement, library paste-each has 
ruined the walls of several shacks, though 
none seems ideal. What is? Answer may lie 
in the Plastic Pockets made by John B. 
Thomas, K4NMT, Box 198, Gallatin, Tenn. 
(see our photo). 

A single push -pin or thin brad is all that's 
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needed to hang a pocket of 20 individual but 
connected transparent sleeves, arranged in 
two vertical rows. Cards- can be inserted or 
removed in half a second. Better yet, they 
stay clean and you simply pin up additional 
pockets as the collection of QSLs grows. 
(You also can fold them up and take them to 
club meetings to show how much DX you've 
worked, all without damage to either pockets 
or cards.) Three of the pockets, enough for 
60 cards, cost a buck. 

It's Official ... As long expected, the FCC 
has stretched the distance minimum for the 
Conditional Class license from 75 to 175 
miles. Net effect is practically to eliminate 
the Conditional as a mail -order ticket since 
the Commission's examining points now 
cover all but the remotest corners of the 50 
states. Still eligible for all the Conditional 
offers, however, are physically disabled peo- 
ple and members of the armed forces. 

Novice Notice ... Most hams know that 
the Novice license is good for only one year 
and cannot be renewed. Thing is, many are 
not aware that it is unavailable to anyone 
who ever has held a ham ticket of any kind 
and let it expire. Obviously, any ham about 
to give a Novice test should be certain to 
question the applicant closely on this 
point. -I- 

QSLs are displayed neatly and conveniently in 
Plastic Pockets available from K4NMT. Each holds 
20 cards, can be supported by a single push -pin. 
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The 
Syncopated 
Metronome 

We've replaced that little old bearded music 

professor with a solid -state gray box that goes 

OOM- pah -pah OOM- pah -pah instead of tick tick tick! 
By MORRIS GROSSMAN 

FINGERS on the correct keys? What are 
the sharps or flats ?Am I holding my hands 

properly? What notes come next? When do 
I hit the pedal? Ready? Now start playing and 
watch the timing. With all these things on 
your mind in the early months of music les- 
sons you begin to feel you won't be past chop- 
sticks after a year of practice. 

There are no shortcuts to learning to play 
a musical instrument. It takes plenty of dis- 
ciplined practice. But one thing- timing- 
can be developed quickly with a metronome. 
However, the ordinary kind that just ticks 
isn't enough. Reason is, this kind merely helps 
build up speed and gives an evenness to your 
playing. 

In all music, a specific beat in a measure 
is accentuated. For example, when you think 
of or play a waltz, you usually count to your- 
self, ONE two three, ONE two three, and so 
on. Or, the rhythm could be ONE two three 
four, ONE two three four. In both examples 
you must add a little emphasis to that first 
beat -ONE. 

And this is what the Syncopated Metro- 
nome does. It relieves you of the chore of 
counting and accenting. Just set it for the 

speed you want (its range is about 10 to 300 
beats per minute), set its time control for the 
time of the music (2/4, 3/4, 4/4, 6/8, 9/8) 
and you're free to concentrate on other 
things. While you take care of the keys, 
sharps and fingering, the metronome sits 
there setting the pace -ONE two three, 
ONE two three, ONE two three. It can al- 
most play a tune itself. Fig. 2. shows the rela- 
tive amplitude of its output pulses or tick 
sounds. The vertical bars in color are addi- 
tional emphasis for 6/8 and 9/8 time. 

In fact, it could be used to help dance stu- 
dents keep time. The rhythmic beats and ac- 
cents also could be helpful in learning typing, 
doing exercises, lulling you to sleep, keeping 
you awake, providing inspiration for com- 
posing music and acting as an audible timer. 
Besides all that, it's a mighty interesting elec- 
tronics project for the experimenter. To the 
best of our knowledge there is no similar 
product on the market. All metronomes we 
have unearthed just go tick tick tick. So if 
you're fast with the tools you may be the 
second person in the world to own a Synco- 
pated Metronome (the author modestly 
claims to be owner No. 1) . 
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Metronome - BUSS 

Fig. 1 -Mount components on perforated board as 
shown above and run long leads to R3, R5, Spkr, 
510 and Si. Leads to R2, R9 go under board. Mount 
board in U- section of cabinet as shown below. 
Toggle switch, upper right of photo, turns unit on. 

Construction 
The complete unit fits neatly in a 41/4 x 

6 x 4 -in. meter case. The circuit is built on 
a 33/4 x 51/2-in. piece of perforated board. 
Most components are installed on the board 
and can be mounted either with flea clips or 
by bending their leads on the underside of 
the board. Interconnecting wires and parts' 
leads can then be soldered to each other. In 
most cases the component lead alone is suffi- 
cient to connect to its mating part. Very little 
extra hook -up wire is required. It is impor- 
tant that R3 have a reverse logarithmic taper, 
as specified in our Parts List, in order to 
spread out the markings on the speed dial. 

Electronics Illustrated 
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MEASURE 

f-- 

The power supply can be built on the side 
of the case as shown in Figs. 1 and 3. The 
opening in the case intended for a meter ac- 
commodates the speaker perfectly. Use a 

piece of copper screen to protect the speaker 
cone and use three solder lugs to hold it in 
place. We used a 100 -ohm speaker to elimi- 
nate an output transformer. 

Mount all controls and switches on the 
front of the cabinet and make sure the leads 
to them are long. Should repairs be necessary, 
this will allow the component board to be 
completely removed from the cabinet without 
the need to unsolder wires. 

Although the dress of the leads and com- 
ponent arrangement is not critical, the layout 
shown should be followed closely to avoid 
mechanical problems when the cabinet is 

finally assembled. 

Calibration 

The metronome can be calibrated by ear 
if you have a good sense of time; however, 
careful calibration of the speed, time and 
accentuate dials is desirable. The most im- 
portant ingredients required for calibration 
are a watch with a sweep- second hand and 

Fig. 2- Diagram shows number of beats in a meas- 
ure for several times. The accentuated beats are 
determined by setting of R5. Close switch Si and 
adjust R10 and you will get additional emphasis 
(pulses shown in color) for 6/8 and 9/8 time. 

2/4 TIME 

I MEA -- 

11 1 11 
3/4 TIME 

1 MEA - 

1 1 

4/4 TIME 

r. I MEASURE - 

Iiu i II III 
6/8 TIME 

- I MEASURE -- 

IMI ll II 
9/8 TIMIE 

Fig. 3 -Power supply is 
a simple affair that 
can be built on side of 
U- section of cabinet. 
Mount diodes and ca- 
pacitors on 6 -lug ter- 
minal strip and make 
sure ground lug is not 
used for a tie point. AC 
power switch S2 gets 
mounted in the main 
section of meter cabinet. 

77 

www.americanradiohistory.com

www.americanradiohistory.com


RI R3 R5 

R4 

01 

C2 

TIME 

+ 

C3 

ACCENTUATE 

R7 RIO 

82 C5 

Bt 

R8 R9 

C4 

Q4 

R11 I4, R13 R14 

C7 

Q5 

V v v llCi 

I 

Fig. 4-Schematic. Basic pulse, generated by Q1 and fed to out- 
put transistor Q6, is fed also via Q2 to emitter of Q3. When 
voltage builds up on C3 to level required for Q3 to fire (time 
delay Is established by 115) Q3 fires and sends a pulse to Q6 
to increase output volume. Transistor views (left) are of base. 01,03, 05 

O 

E OC 

02,04, 06 

T6 
RI2 

82 

81 

C8 

06 

SPKR 

+o 

20 -24V 

Metronome 
a lot of patience. 

Set the speed pointer anywhere, count the 
number of beats per minute and mark the 
dial accordingly. Repeat this for about a 
dozen places on the dial. Mark these points 
with a soft marker crayon. Then make the 
markings permanent with transfer -type num- 
bers and a dab of lacquer. 

The time dial (R5) is calibrated merely 
by listening for the emphasized beat. At some 
point near R5's most clockwise position, ev- 
ery other beat will be accentuated (2/4 
time). Turning R5 counterclockwise will pro- 
duce emphasis on every third, fourth, fifth, 
sixth, and so on, beats. The setting for each 
of the points is quite broad. The correct spot 
in each range is where the sound of the ac- 
centuated beat is loudest and cleanest. That 
is, the accentuated beat should not have a 

crackling sound. A convenient speed of, say, 
60 beats -per -minute should be used when 
calibrating R5's scale. 

The dial for accentuate control RIO is also 
calibrated by careful listening. This control 
and SI are used to provide a second subordi- 
nated accent on, say, the fourth beat of 6/8 
or 9/8 time, to visualize this, refer to the two 
bottom diagrams in Fig. 2. The settings here 
are somewhat more critical. 
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PARTS LIST 
Cl, C4, C8-.1 µf, 100 V tubular capacitor 
C2 -5 µf, 25 V electrolytic capacitor 
C3 -3 µf, 50 V electrolytic capacitor (Sprague 

TE -1302, Lafayette 34 R 8465, or equiv.) 
C5-.47 µf, 100 V tubular capacitor 
C6-1 µf, 25 V electrolytic capacitor (Sprague 

TE -1200, Lafayette 34 R 8506, or equiv.) 
C7 -20 pf, 10 V electrolytic capacitor 
C9, C10-25 µf, 15 V electrolytic capacitor 
C11 -100 pf, 25 V electrolytic capacitor 
Q1, Q3, Q5- 2N2160 unijunction transistor 

(GE) 
Q2, Q4, Q6 -2N404 transistor 
Resistors: 1/2 watt 10% unless otherwise 

indicated 
R1, R7, R13 -330 ohms 
R2- 22,000 ohms 
R3 -1 megohm, reverse log taper potenti- 

ometer (IRC /CTS type Q17 -137. Lafayette 
33 R 4354) 

R4- 33,000 ohms 
R5 -50 ohm, wirewound potentiometer (IRC 

WPK -50 or equiv.) 
R6, R11 -100 ohms 
R8-22 ohms 
R9 -4,700 ohms 
R10 -500 ohm, linear taper potentiometer 

with SPST switch 
R12 -1,000 ohms 
R14- 10,000 ohms 
Sl -SPST switch on RIO 
S2 -SPST toggle switch 
SPKR -100 ohm, 21 /2 -in. dia. speaker (Quam 

22A06Z100, Allied 59 U 425) 
SRI, SR2- Silicon rectifier; minimum ratings: 

100 ma, 50 PIV (RCA 1N3253 or equiv.) Tl- Filament transformer; secondary: 12.6 V 
@ 1.5 A (Allied 64 U 136 or equiv.) 

Misc. -41/4 x 6 x 4 -in. meter cabinet (Bud 
CMA -1930. Allied 87 Z 583, $2.40 plus 
postage. Not listed in catalog), perforated 
board, knobs, AC line cord. 
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SRI 

II7VAC 20 -24V 

6LN GRN 

Fig. 5-Power supply. The circuit Is a voltage doubler 
that supplies 20 -24 V from a 12.6 -V filament transformer. 

The exact settings for both the time and 
accentuate dials are somewhat dependent up- 
on the setting of the speed control and there- 
fore the calibration points are to be consid- 
ered more as broad guides. 

The final setting should always be deter- 
mined by listening. If R10 is not set properly, 
the second accentuate pulse may not coincide 
with the main accent pulse and the sound 
will be very rough. To correct this merely 
advance or retard R 10 somewhat to pull it 
into step. 

Resistors R2 and R9 affect the relative am- 
plitude of the accentuated and non- accen- 
tuated beats. By changing their values you 
can change the relative amplitudes of the 
beats. 

How it Works 

The metronome uses unijunction transis- 
tors to provide stable operation. Take a look 
at the schematic in Fig. 4. Unijunction tran- 
sistor Q1 is connected as a relaxation oscil- 
lator which provides the basic beats. The 
1- megohm potentiometer (R3) labeled speed 
provides a speed range of about 10 to 300 
beats -per- minute. 

UNIJUNCTION TRANSISTOR 
FIRING LEVEL 

1.---t MEASURE 

4/4 TIME 

Fig. 6-Q2's collector waveform. When 115 is set 
for 4/4 time. three pulses charge C3 almost to 
Q3's firing level Fourth pulse causes Q3 to 
fire and produce a pulse that also is fed to Q6. 
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When the voltage on a unijunction transis- 
tor's emitter rises to a particular percentage 
of the voltage difference between its bases, 
the transistor conducts, or fires. Until this 
happens, the impedance between the emitter 
and base 1 is high. 

When power is turned on, Q1 conducts, 
the impedance between the emitter and base 
1 drops to a low value and C2 charges rap- 
idly. As soon as C2 is fully charged, Q1 stops 
conducting and C2 discharges slowly through 
resistors R3, R4 and R5. When C2 discharges 
to the point where Q1's emitter voltage is 
again at the firing point, Q1 again fires and 
C2 recharges. This cycle repeats itself con- 
tinuously at a rate determined by the time 
constant of C2, and the series combination 
of R3, R4, and R5. 

R4 establishes the maximum speed and R1 
determines the lowest speed. Pulses, or 
spikes, of current, produced by the charging 
and discharging of C2, are fed via R2 and 
CI to output transistor Q6. They produce un- 
accented ticks. 

The Time Control. Pulses of current 
caused by the charging and discharging of 
C2 also are fed to time potentiometer R5. 
This control establishes which beat will be 
accentuated by varying the amount of voltage 
of a pulse that is fed to the base of Q2 and 
subsequently the emitter of Q3 -a staircase 
counter. 

In other words, R5 determines the amount 
of charge that will be built up on capacitor 
C3 for each pulse produced by Q 1. Depend- 
ing on the setting of R5, 2,3,4,5, or 6 pulses 
from Ql will be required to charge C3 to 
Q3's firing level. This is shown in Fig. 6. 
When the voltage on C3 exceeds the firing 
point of Q3, Q3 fires and its output pulse to- 
gether with the output of Q1 are fed to out - 

[Continued on page 98] 
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By DON CARTER 

ROM the first Sputnik to the current Gemini and Early Bird 
projects, the now -numerous man -orbited earth satellites have 

held the public spellbound, and' not without good reason. For as 

space exploit after space exploit becomes hard reality. even science- 
` fiction shockers pale by comparison. 

The space age truly has moved into high gear. Thing is. most any 
DXer can get in on the action first -hand. For unlike the average 
citizen, the DXer needn't content himself. with what at best are 
second -hand TV accounts. His space DX can be as go -go as a racing 
car. Reason is he can pick up those history- making signals direct 
... and on his own equipment. 

Significantly,: Early Bird and the Gemini flights represent the two 
basic types of space DX. Early Bird, the world's first commercial 
satellite, operates exclusively in the VHF region and requires special 
gear to log (its 136.44 -mc frequency just isn't tunable on communi- 
cations receivers). And while the Geminis also operate primarily on 
VI-F: they fortunately make use of a back -up short -wave system 
(due ,fig linerof -sight coThmunicátions gaps) which always will be 
tested during the course of any flight. And happily for the DXer, any 
of these tests can be logged by the SWL who chances to be tuned 
in on the channel (15016 kc) at the time. 

Prime requirements for success in any sort of space listening are a 

' stable, accurately calibrated receiver and patience. Taking that last 
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on -g0 
first, most space DX hunts involve knowing the frequen ;y in advance 
and simply sitting it out until something happens. Assuming your 
goal is to log one of the Gemini flights, your only out is to tune to 
15016 kc, settle tomfoitably in your chair and wait. Or, taking an- 
other example, most Russian SW space activity takes place within 
5 kc of 20000 kc (the actual band in this instance is 19990-20010 
kc ) . If you were looking for Soviet cosmonauts (the so- called 
Voskhod flights use standard SW frequencies more ex-ensively than 
their U.S. counterparts), you'd locate the 20000 -kc spot, tune eier 
so slightly below it and keep listening. It all sounds alarmingly simple 
so far, and it is. Fact is, it's so simple the DXer well may fall asleep! 
(How's your staying power ?) 

Locating the exact frequency on which to listen understandably 
requires extra -fine receiver calibration. You, of course. could tune 
for WWV's 20 -mc signal (15 me for Gemini) and exterpolate from 
there. But a far better bet is to add a crystal frequency marker - 
unless your receiver already is blessed with one of these helpful little 
gadgets. There are several outboard units on the ma-ket: the Bud 
FCC -90B, typical of the lot, runs about $20, has its own built -in 
power supply and, once connected to your receiver, provides a marker 
signal every 100 kc along the dial. 

Naturally, there is little you can do about stability: your receiver 
either has it or it doesn't.'B it regardless of what your set offers in 
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DX à go-ge 
this regard, it always should be well warmed 
up. If it still drifts even after adequate warm - 
up (say 30 minutes to an hour), you simply 
will have to tune back to the marker 
periodically. In this sense, the marker can be 
said to be partial compensation for a re- 
ceiver with a liking to creep, though there 
clearly can be no substitute for stability. 

So far we have mentioned only the 
Gemini and Voskhod flights. But there are 
numerous other satellites transmitting around 
20000 kc. The Russians lay claim to the bulk, 
though our Explorer 22 and Italy's San 
Marco also are to be found in this general 
area. Catch is, the presence of numerous 
space signals (some coming from secret, un- 
listed sources) make foolproof identification 
of a particular signal highly hazardous. 

However, a satellite usually will be heard 
on two or more consecutive orbits. Thus, if 
Explorer 22 is heard at 1800 after a pro- 
longed monitoring period, it again should be 
heard 105 minutes later, i.e., at 1945. Reason, 
of course, is that this particular satellite's 
orbit period is 105 minutes, as our chart re- 
veals. 

On the other hand, if that signal does not 
appear again until 2049, you could be 
reasonably certain it is not Explorer 22. In- 
stead, it presumably would be a Soviet 
vehicle, possibly Elektron 1, which at last 
report was transmitting on this same general 
frequency (20005 kc) and had an orbit period 
of 169 minutes. Or given a different time of 
reappearance, it might be the San Marco 
(orbit period: 94 minutes). 

Aid in identifying a specific Voskhod flight 
frequently can be gained from newspapers, 
TV or radio, since all publicize orbit periods. 
Needless to say, there's little point in attempt- 
ing to log a satellite without foreknowledge 
of its orbit period, since you otherwise would 
not know when to listen. 

Not to be overlooked is the fact that space 
reception even at 20 me sometimes can occur 
via skip. In other words, the signal first 
reaches the ground at some distant point, 
then is bounced to the ionosphere, goes 
around the earth's curvature and comes down 
to your receiver. Instances of skip at this 
frequency ordinarily are no more rare than 
on the 16- or 13 -meter SWBC bands. And 
when skip does occur, signals from the 

Early Bird, world's first commercial communica- 
tions satellite, plays prime role in interconti- 
nental TV. It transmits on a frequency of 136.44 me. 

satellites can show up in weird locations (as 
can signals from most any source). But de- 
spite this complication, the orbit period 
method of identification still is pretty good 
and certainly is as foolproof as any. 

Should reception from what is presumed 
to be a satellite last more than 14 minutes, 
chances are that the station concerned is a 
perfectly ordinary utility broadcaster- radio- 
teletype, telephone (wonder how many times 
these have been mistaken for a man in 
space ?) or what have you. 

Of course, all satellite signals (except that 
from the synchronous Early Bird) will show 
Doppler shift -frequencies will get higher as 
the vehicles are approaching, lower as they 
are moving away. Such frequency shifts 
normally can be detected through use of a 
BFO, though a receiver that drifts even 
slightly can fool you. 

When it comes to the VHF side of things, 
DXing the satellites becomes all the more 
exciting, though all the more difficult. One of 
the prime requirements for ordinary SW 
space DX is a stable receiver. But on VHF 
(where satellites are considerably more 
plentiful) the prime requirement is any re- 
ceiver at all! And since rigs tuning 136 to 
137 me (the major U.S. space band) are 
scarce, a converter ordinarily is called for. 
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As is the case with crystal frequency 
markers, there are several suitable converters 
on the market. One principal manufacturer 
is the Ameco Equipment Corp. of Mineola, 
N.Y., which produces a variety of units. Its 
model CN -144W Nuvistor converter, de- 
signed to cover the 2 -meter ham band, will 
be supplied for 136 -mc use if this is specified 
at time of ordering. (It also is necessary to 
state make and model number of your re- 
ceiver.) This unit, incidentally, sells for 
$49.95 wired, $34.95 in kit form. 

Still another unit is the AOR-C1 converter 
($47) by the International Crystal Manu- 
facturing Co. of Oklahoma City, Okla. 
Suitable for use with most any communica- 
tions receiver, it tunes a 200 -kc range and 
provides an output of 10700 kc. Needless to 
say, the better your basic receiver, the better 
your AOR-C1 will work. 

Reception and identification of VHF space 
vehicles differ little from the standard SW 
variety and the same rules pretty well apply. 
For the most part, there'll be no skip to 
complicate things. However, satellites again 
can be distinguished from other broadcasters 
by the intermittent nature of their transmis- 
sions- intermittent in the sense that they will 
be heard only during a portion of the orbit 
period. 

Of course, famed Early Bird differs from 
all other satellites in that it's stationary. 
You'll either hear it or you won't, depending 
on your location, receiver and antenna. How- 
ever, the ionosphere has been known to play 
the tantalizer even at these frequencies, so 
it's best not to give up at first or second try. 
Then, too, variations in fringe -area reception 
of this satellite might make an interesting 
tale in themselves. -S-- 

EI'S GUIDE TO OUTER SPACE 

( see 
' SATELLITE OR SERVICE ORBIT 

(min.) 
FRED. 
Imo) SATELLITE OR SERVICE ORBIT 

(min.) 
5.89A GEMINI recovery network 136.590 ALOUETTE 1 (U.S. & Britain) 106 _ 

15.061 GEMINI capsules and ground cony 
munications stations 

136.62 RELAY 1 185 

136.653 1963 -38C 107 
15.90A GEMINI capsules and ground corn- 

munications stations 
136.68 EXPLORER 20 104 

136.712 OGO 2 96.5 
16.015 Preu corps aboard GEMINI recovery 

skips working RCA NY (WER46) 
POLYOT 2 (U.S.S.R) 
Soviet manned space flights (voice 

and CW communications) 

92 

136.739 EXPLORER 22 11 

19.895 
136.767 GRAVITY GRADIANT 3 70 

19.997A 
137.801 SOLAR RADIATION 2 70 

136.803 EGRS I 101 

20.005 EXPLORER 22 105 
136.842 EGRS 3 70 

EXPLORER 11 136.857 EXPLORER 23 99 

ELEKTRON I 161 136.86 EXPLORER 25 116 

40.01 ELEKTRON 1 161 136.886 SOLAR RADIATION 1 104 

40.01 EXPLORER 27 10 
136.89 PEGASUS I 97 

EXPLORER 27 1 1 PEGASUS 2 97 

41.01 same as 40.01 136.919 TIROS 1 119 

90.023 COSMOS 44(U.S.S.R.) 11 136.922 TIROS 7 97 

90.225 ELEKTRON 2(U.S.S.R.) 1356 
136,924 TIROS 8 99 

(36.02 ECHO 2 109 
136.92 EARLY BIRD 

136.077 ALOUETTE I (U.S. & Canada) 106 
SYMCOM 2 1438 

136.1 EXPLORER 23 99 
SYMCOM 3 1436 

136.125 EXPLORER 28 151 145.85 OSCAR telemetry (amateur -radio 
satellites) 

136.14 RELAY 1 185 
145.95 OSCAR beacons 

136.147 EXPLORER 21 2097 145.9A OSCAR ham relay 
136.17 EXPLORER 22 105 

150 TRANSIT 4A 104 
ECHO 2 109 

1963 -498 107 
136.2 OGO 1 37 

119 
162 EXPLORER 22 105 

136.232 TIROS 9 ANNA 18 11 
136.233 TIROS B 99 EXPLORER 27 11 
136.234 TIROS 7 . 17 
136.212 EXPLORER 25 116 

324 ANNA 111 11 
136.326 EXPLORER 20 

EXPLORER 20 
1 04_ EXPLORER 27 11 

136.35 104 
EXPLORER 22 10$ 

136.406 ARIEL 1 (U.S. & Britain) 101 360.09 EXPLORER 22 105 

136.41 PEGASUS I 97 EXPLORER 27 11 
PEGASUS 2 97 41 TRANSIT 44. 104 

136.44 EARLY BIRD ` 1963 -498 11 
136.468 SYMCOM 2 1438 1964.26A 107 
136.47 SYMCOM 3 1436 400.25 OGO I 3837 
136.558 ARIEL 2 (U.S. I Britain) 101 400.85 OGO 1 3837 

NOTES: Frequencies followed by letter A are approxim ate. All satellites are U.S. unless otherwise specified. 
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BIRDLESS BIRD CAGEST -If our 
photo is any indication, Soviet scien- 
tists currently have a peculiar pre- 
occupation with what appear to be 
uninhabited bird cages. Fact is, this 
rare look at Ivan's secret antics be- 
hind the Iron Curtain actually discloses 
the ears of a Russian -style radio -tele- 
scope installation. Dotting the coun- 
tryside of the northeastern Ukraine, 
these antennas are the prized posses- 
sions of the radio -astronomy observa- 
tory at the Radio Physics Institute of 
Ukranian Sciences Academy of Chu - 
guev District, Kharkov Region, U.S.S.R. 
Hope is that these bird -cage -like struc- 
tures will gather some of the feeble 
signals that long have been winging 
their way across millions of light years 
of space from radiating stars and 
nebula. And though the Soviets have 
yet to reveal just how many celestial 
birdies they've ensnared, their weird 
antenna array well may provide an- 
swers to riddles which have puzzled 
man for centuries. 

Aft 

E I Pictures c op e 

LUNAR LANDING SIMULATOR - 
How do you pick a winner when there 
are a million horses in the running? An- 
swer is, you don't -unless you take a 

lesson from scientists and engineers at 
the Manned Spacecraft Center in 
Houston, Tex. Reason is the odds in a 

million -entry horse race are much the 
same as the ones the people down 
Houston way are whittling down. Their 
gigantic task is to reduce the number 
of sticky wickets a lunar space craft 
can get itself into at touchdown. Aided 
by a computer which approximates sur- 
face conditions on the moon, the men 
in our photo simulate lunar landings 
on a table top while observing and 
recording the behavior of a scale 
model of the lunar exploration mod- 
ule's landing gear. Effectively having 
run their horse race beforehand, 
scientists will rely on the data col- 
lected from these tests to indicate any 
necessary changes in the landing gear 
and help compile recommended pro- 
cedures for the lucky astronaut who 
pilots the module to the moon. 

84 Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


WEATHER WILLING -Since this is Christmas Eve, I should 
vote for snow tomorrow; but snow might spoil my hairdo so 
I'd better vote for a sunny day. What gives? Well, if the 
people at the Sheaffer Pen Plant, Ft. Madison, Iowa, have 
their way, willing the weather will be a cinch long about 
2065. Plan is to have people cast their ballots on weather - 
voting machines. Results would be sent to a central com- 
puter and then a weatherman, who would oblige the majority. 

March, 1966 

SUPER RAY -Though the need for 
color X rays long has existed, none 
yet has been developed. But a Jap- 
anese invention introduced at St. 
Eriks Hospital in Stockholm, Swe- 
den, will guide doctors to correct 
diagnoses by providing at least 
temporary solution to this elec- 
tronic impasse. Capable of being 
maneuvered into hard -to -reach 
locations, the puppet -like device 
has been found to be particularly 
useful in identifying causes of 
stomach ailments. Under the watch- 
ful eye of a doctor, the camera, 
less its hand -held controls, travels 
down the patient's throat at the 
tip of a long, flexible tube. When 
the tip of the tube approaches the 
vicinity of the stomach, X -ray equip- 
ment is called into play to pin- 
point the exact locations where 
pictures are to be taken. All the 
doctor then need do is shoot his 
color photograph. 
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EVEN if it's only a $10 VOM, nobody 
likes to see it burned out by a moment 

of carelessness. And if it's a $60 instrument 
you've deep -sixed, the grief and loss of green 
stuff are horrifyingly real. 

Sure, most of us at one time or another 
by incorrectly setting a switch or by putting 
a test lead in the wrong place have sent a 
meter movement to the big shop in the sky. 
It usually happens fast enough to prevent 
second chances. All it takes to burn -out proof 
most any meter is cigarette money and ten 
minutes work. 

The secret is two inexpensive silicon diodes 
connected back -to -front and paralleled across 
the meter terminals, as shown below. But you 
cannot protect a meter that has a series re- 
sistor built into it. The terminals must be con- 
nected directly to the meter coil. 

Silicon diodes require a nominal 0.7 V 
across them before they conduct. Most me- 

Install diodes (shown here outlined in white) 
directly across meter terminals in VTVM or VOM. 

Saver 

tern when deflected fully will have a voltage 
that is less than 0.7 V across their terminals. 
The diodes, therefore, will have no effect on 
the meter. But when the meter is overloaded 
severely the voltage across its terminals 
reaches the diode's breakover voltage, the 
diodes conduct and excess current is bypassed 
around the meter. 

SRI and SR2 can be any low -cost silicon 
diodes, such as Lafayette's 19 R 5001. They 
will protect virtually any 50 -µa to I -ma DC 
meter. With some meters the diodes may in- 
terfere with accuracy. To check whether they 
do, try them before they're installed perma- 
nently. Measure a voltage and note the 
quarter -, half -, three -quarter- and full -scale 
deflections. Connect the diodes temporarily 
across the meter terminals and repeat the pro- 
cedure. If the meter readings don't change, 
connect the diodes permanently in place. 

-Chet Stephen.% 

SRI 

S R2 
+ 

Diodes bypass current around meter when 
cull-scale deflection voltage Is exceeded. 
Two diodes prevent overload either way. 
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BEGINNER'S 

CORNER The Case of the \1 Y 

THERE are no moving parts, yet it 
switches. The knob you turn to make it 

dim lights as slow motors is twice its size. 
It is the silicon controlled rectifier (SCR) 

-the up- and -coming little giant in elec- 
tronics. The steady decline in its price is put- 
ting it into more and more light dimmers, bat- 
tery chargers, motor -speed controls and auto- 
mobile ignition systems -to mention just a 
few applications. 

The SCR resembles an ordinary solid -state 
diode rectifier since it passes current in one 
direction only. But there's an important dif- 
ference. You can regulate the amount of cur- 
rent the SCR will conduct by means of a third 
element, called a gate. 

Shown in Fig. 1, left, is the schematic sym- 
bol of an SCR. Its three elements are anode 
(positive terminal), cathode (negative ter- 
minal) and gate. If this were a conventional 
diode it would conduct current instantly when 
connected as shown because its anode is 
connected to the battery terminal and its 
cathode is connected to the - battery 
terminal. 

But since it's an SCR, it will not conduct 
until a voltage is applied to the gate, which 
is positive with respect to the cathode. When 
the voltage on the gate is zero or negative, 

Ü _ Gate 
the SCR's anode -to- cathode resistance is 
high. It's like an open switch. 

To get the SCR to conduct current all we 
have to do is adjust the potentiometer (R) 
so it puts a positive voltage on the gate. When 
you apply 2 V to the gate of the RCA 2N3228 
SCR its internal resistance drops and a heavy 
current flows from cathode and anode. The 
SCR now functions like an ordinary diode. 
That is, current is proportional to the DC 
voltage applied across anode and cathode. 

Now turn R to bring the gate voltage back 
to zero. Lo and behold, the SCR continues 
to conduct current! In other words, once cur- 
rent starts to flow the gate cannot stop it 
even though it started it. To get the SCR back 
to its non -conducting, or off, state the voltage 
must be removed from the anode. But be- 
fore we go on, let's take a look at how the 
SCR is constructed to see how it works. 

Figure 1, right, shows the four layers of 
semi- conductor material found in an SCR. 
These sections (right), however, can be 
looked at as PNP and NPN transistors which 
have been joined together. The equivalent 
of the SCR, a 2- transistor regenerative cir- 
cuit, is shown in Fig. 2. The gate, then, actu- 
ally is the base of the lower transistor. 

[Continued on page 92] 

ANODE 

P 

64TE 
P 

N 

CATHODE 

Fig. 1- Schematic symbol of SCR, left. Diagram at right shows SCR is four -layer device that can 
be thought of as combination of PNP and NPN transistors. When the gate is positive with respect 
to cathode, current flows through bottom PN junction. This starts anode -to- cathode current flow. 
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ALLIED RADIO 
100 N WESTERN AVE CHICAGO, ILE. 60680 HA 1 6800 1Area Code 3121 

Sati,Taehon Guaranteed or Your Money Back 

508 VALUE -PACKED PAGES 
including exclusive products and 
special values available only 

from/I LL/ED 

send today for your 

Allí/En 
1966 CATALOG 

world's largest selection 

SAVE MOST ON: 

Stereo Hi -Fi 
Tape Recording 

CB 2 -Way Radio 

FM AM & AM Radios 

Short Wave Radios 

Portable TV Phonographs 

Amateur Gear 

Intercoms & P.A. 

Automotive Electronics 
Test Instruments 

TV Tubes & Antennas 

Power Tools, Hardware 

Parts, Tubes, Transistors 

MORE OF THE BEST IN ELECTRONICS FOR EVERYONE 

EASY TERMS 
Use the convenient 
Allied Credit Fund Plan 
-over 24 months to pay 

satisfaction 
guaranteed or 

The World's Largest Electronic Supply House your money back 
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sPecia SPeCial. in your FREE 1966 ALLIED CATALOG 

see what's new in the wonderful world of knight-kits® 

KG -895 Superba Series 
120 -Watt Solid -State 
Stereo Amplifier Kit. $149.95 

(less case) 

ft-I1-a 
_A Nib Ng . 

KG -964 Superba 
Series 64 -Watt Solid - 
State FM -AM Stereo 

Receiver Kit. 
$189.95 

(less case) 

KG -635 5 -Inch DC 
to 5.2 Mc Wide - 

band Oscilloscope 
Kit. $99.95 

KG -371 SolidState 
Auto DC Power 
Timing Light Kit. 
$19.95 

C -540 Low -Cost 
5 -Watt Citizens 
Band Transceiver 
Kit. $49.95 

KG-375 Solid -State 
Universal Auto Ana- ' 
lyzer Kit. $49.95 

KG -221 FM Moni- 
tor Receiver Kit 
(police, fire, ma- rine. weather 
bands. etc.) $39.95 

KG -201 Solid -State 
Motor -Speed /Light 
Control Kit. $9.95 

Knight -Kit GUARANTEE: Buy any Knight -Kit. 
Build it. Operate it. You must be satisfied or we 
refund your money. 

FREE 
Send today for your 
508 -page Allied 1966 
value -packed catalog 

ELECTRONICS 
PO UVIRYOII 1966 

Safari -I Deluxe 
23- Channel Citizens 

Band Transceiver Kit. $129.95 

KG415 Superba 
Series Professional 
Solid -State Stereo Tape Deck Kit. 
$249.95 

(less case) 

THERE IS A knight -kit FOR EVERY NEEDI 
easiest to build -enjoy big savings 

Stereo Hi -Fi CB 2 -Way Radio Short -Wave 
Hobby Kits Test Equipment Automotive 
Intercom Amateur Gear 

ALLIED RADIO L 
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send for your 508 -page 1.966 Allied Catalog 

ALLIED RADIO, Dept. 4 -C 
100 N. Western Ave., Chicago, Ill. 60680 

Send FREE 1966 Allied Catalog 

Flee! 
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The Case of the 1 BL _ Gate 

We are going to show positive- and nega- 

tive -going pulses on the elements of the tran- 

sistors to make it a little easier to visualize 

what's happening. In a real circuit pulses, 

generally, do not exist as we show them. 
A positive pulse applied to the gate in- 

creases current through the bottom transistor 
(NPN) . At the collector the pulse is negative- 

going. The pulse goes to the base of the up- 

per transistor (PNP) and causes it to con- 

duct. The pulse is inverted again and is posi- 

tive -going at the collector. However, the top 

transistor is connected to the lower one in a 

way that provides positive feedback. The re- 

sult of this is that the original input signal is 

amplified and returned to the base of the 

lower transistor in greater amplitude. It's 
like positive feed -back. Current flow in- 

creases rapidly in both transistors and con- 

tinues after the original input signal to the 

gate is removed. The only way to stop the 

current flow is to remove or lower the anode- 
to- cathode voltage. We'll get to this later. 

The schematic of a lamp dimmer and mo- 

tor speed control is shown in Fig. 6. Incom- 

ing AC is applied to the SCR anode and, 

through the load, to the cathode. AC is also 

impressed across a voltage divider consisting 
of RI and potentiometer R2. This divider 

provides the gate -triggering voltage. The pur- 
pose of SRI is to rectify AC since the gate 

operates only on a positive DC voltage. 

At the instant power is applied, we'll as- 

sume the sine wave applied to the anode of 

the SCR starts to go positive (See Fig. 3) . 

When the arm of R2 is at, say, the top of 

the control, the gate voltage reaches 2 V very 

quickly. Hence the SCR conducts early in the 

cycle and power is delivered during most of 

the positive half of the AC cycle. 
But lower R2's wiper arm and the applied 

AC will have to rise to a higher value before 

2N3228 SPECIFICATIONS 

Characteristic Symbol Rating 

Gate- trigger voltage VGT 2 V 

DC gate -trigger current IGT 15 ma 

Average forward current 
(rms value) 

IFRMS 5 A 

Peak reverse voltage 
(repetitive) 

VkM 200 V 

92 
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ANODE 

CATE 

N 

CATHODE 

Fig. 2- Positive voltage on gate is amplified and 
fed from top transistor to lower transistor's base. 
This keeps the SCR on after the input is removed. 

the gate voltage reaches 2 V. This means the 
SCR will be turned on later in the positive 
half of the cycle. The result is less power 
through the load. 

Operating the -SCR on AC enables the gate 
to regain control. Here's how. On the second 
half of the AC cycle the anode is negative 
and as in any diode, current cannot flow. 

There is neither a positive voltage on the 
anode nor the gate. The SCR is reset and 
awaits just the next positive half cycle. 

The circuit just provides half -wave control 
since the SCR controls only the positive por- 
tion of the AC cycle. A lamp connected to 
the SCR can be adjusted from off to bright- 
ness of only about 30 to 40 per cent. More 
complex SCR circuits, which use additional 
diode rectifiers, are used for full -wave and 
consequently full range, control. The circuit 
shown can also be used to control a soldering 
iron to reduce heat when working on delicate 
printed circuits. 

Do not use this circuit on transformer- 

EARLY LATE 
PONER TO LOAD 

i 
SITE DETERMINES 

%% 

WHEN SCR F /RED N., , 
_ ANO THUS CONTROLS `- _ 

PORT /01/ OF AC CYCLE TO LOAD 

Fig. 3 -If R2 in Fig. 6 is set near R1, gate volt- 

age reaches 2 V at beginning of positive half 
of cycle, causing most of power to go to load. 
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Fig. 4- Construction of 
light dimmer /motor 
speed control in U -sec- 
lion of 3 x 4 x 5-in. Mini - 
box is straightforward. 
SCR is mounted on ver- 
tical aluminum plate 
which serves as the 
heat sink. Be certain 
the SCR is insulated 
from the heat sink with 
hardware supplied with 
it. Because the SCR's 
case has line voltage 
on it, it should be kept 
inside the cabinet to 
prevent shock hazard. s 

amiftwatousemmolk CATHODE 

rr- n 
SCR 

Fig. 5 -SCR must be mounted on piece of alumi- 
num to dissipate heat. Use mica and plastic 
washers supplied to insulate case from plate. 

PARTS LIST 

R1 -2,200 ohm, 2 watt resistor 
R2 -1,000 ohm, wirewound potentiometer 
R3 -1,000 ohm, 1/2 watt resistor 
Si -SPST toggle switch (5 A minimum rating) 
SCR -2N3228 silicon controlled- rectifier (RCA) SRI- Silicon rectifier; minimum ratings: 400 

PIV, 200 ma 
SO1- Chassis mount AC socket 
Misc. -3 x 4 x 5 -in. Minibox, knob, terminal strip, AC line cord. 

March, 1966 

Fig. 6- Schematic of light dimmer /motor speed 
control. Diode SRI is necessary in the circuit 
to rectify AC so only DC will be fed to the gate. 

operated devices such as a soldering gun or 
fluorescent lamp. Incandescant lamps or AC/ 
DC motors may be controlled if their current 
does not exceed 5 A. 

As in any semiconductor device, there are 
maximum ratings which should not be ex- 
ceeded. Important characteristics of the 
2N3228 are shown in the chart. The forward 
current (IFRMS) determines the amount of 
power that can be safely handled by the SCR. 
Since it is 5 A, the 2N3228 can be used with 
resistive loads to almost 600 watts (at 117 
V.) -H. B. Morris --e- 
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BY Inreirlir24-' Ad' 
ti 

"Here's a push -to -talk designed with the ladies 
in mind. The button needs a 20 -pound pressure 

to keep it open." 

"I'm having quite a time with the FCC. They 
can't figure out what to call me: mobile, base 

or base /mobile." 

94 

"I finally found out why my mobile can 
work only 65 yards. It's a 12 -volt set 

working off a 6 -volt battery." 

00. 
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Stereo Tape Deck 

Continued from page 33 

the Viking transport. It has two motors - 
one for capstan drive and another for fast - 
forward and rewind. There are no pressure 
pads on the heads themselves -which means 
less head wear and longer head life -and in 
their place is a single pad at the left of the 
erase head. This, in conjunction with the 
capstan and pinch roller, maintains tape ten- 
sion across the heads. In the rewind and fast - 
forward modes, lifters raise the tape from the 
head surfaces. This, too, increases head life. 

Concentric knobs control operations. The 
inner knob has three positions. At the posi- 
tion marked cue off the reels are disengaged 
from the drive mechanism, yet the tape is 
held tightly against the heads. This permits 
the reels to be turned slowly by hand to posi- 
tion the tape for editing. 

The middle position of the knob is neu- 
tral, or off. The right position is for both 
play and record. But a safety interlock makes 
it necessary to push in a button at the same 
time the knob is turned to the right in order 
to record. The outer knob has three positions 
-for off, rewind, and fast- forward. 

As for the KG -415's electronics, there are 
playback, mike and line level controls. (The 
line level control is for high -level input 
sources, such as an FM tuner or equalized 
phono.) 

The KG-415 has a professional feature 
that lets you A -B the input and recorded sig- 
nals. To balance the recorded signal level and 
the input signal level for headphone monitor- 
ing, there are source -level and playback -level 
controls. The former varies the level of the 
input signal and the latter controls the re- 
corded signal level from the playback head. 

In addition, there is a 33/4 -71 ips equali- 
zation switch and provision for sound -on- 
sound and echo effects. A master selector 
switch sets the operating mode of the ampli- 
fiers. That is, you set it to record or play 
stereo or to record or play mono on the left 
or right tracks. And, of course, there's a digi- 
tal counter and automatic shut -off. 

Our KG-415 met or exceeded all Knight's 
specs. At 71/2 ips the left -channel play re- 
sponse was 3db down at 40 cps and flat within 

ldb from 70 cps to 15 kc. The right -chan- 
nel play response was 3db down at 55 cps 
and flat within -±- 1 db from 80 cps to 15 kc. 

March, 1966 

As for the record /play response (which is 
measured by recording a signal and evaluat- 
ing the output from the monitor head and 
monitor amplifier), frequency response was 
3db down at 45 cps and flat within ± 2db 
to 18 kc. At 33/4 ips we found the response 
was the same as that claimed by Knight 
-flat within ± 2db from 50 cps to 15 kc. 

Harmonic distortion (record /play mode) 
was 11/2 per cent and crosstalk (play mode) 
was 52db down. The signal -to -noise ratio (in 
record /play mode, erasing a 100 per cent 
modulated track at 1 kc) was 48db for the 
left channel and 47db for the right chan- 
nel -both only a shade under the 50db fig- 
ure claimed by Knight. (Ours may have been 
a more severe . test.) Flutter was inaudible. 

The record bias must be set for the particu- 
lar tape you are going to use. The setting is 
critical and affects both high- frequency re- 
sponse and distortion. Switch to another type 
of tape and the bias must be reset. Adjust- 
ment of both the record bias and erase cur- 
rents is facilitated by a built -in 1 -kc oscillator 
and step -by -step instructions. - 

Super -Speed Strobe 

Continued from page 66 

or SO3. Operation is the same as that of any 
other strobe but exposures are different. In 
order to achieve such high speed we've sacri- 
ficed light output. As a result, the power rat- 
ing of the strobe is 5 watt -seconds. 

The extremely fast flash affects film differ- 
ently than does the longer flash of conven- 
tional strobes or flashbulbs. This means nega- 
tives will have less contrast. Thus, film should 
be developed from one and a half to two 
times the normal time for comparable con- 
trast. 

The photographs on the first page of this 
article were taken with a Rolleiflex and Tri -X 
pan film, using an ASA guide number of 20. 
The shot of the graduate was made with a 
piece of white translucent screen 6 in. behind 
the graduate. The strobe light was placed one 
foot behind the screen and the camera was 
12 in. in front of the graduate. 

The shot of the drop of milk was taken 
with the camera and light side by side 12 -in. 
away. In both cases, the diaphragm was set 
at f.22. The film was developed in Micro - 
dol-X for about 22 minutes. 
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Assemble the finest instrument your money can buy 

NEW ALL -TRANSISTOR F,JI'/'wf1e ® 

ELECTRONIC 
ORGAN 
New Recital Model 

compares musically 

to instruments 

costing 4 times 

the price! meets AGO 

spec ilications 

PIPE ORGAN VOICING - 
separate, distinct -32 in 
Recital Model. LIBRARY OF 

STOPSTM Kit feature adds 
extra plug -in voices 

ALL TRANSISTOR Models 
give instant response, 
easier assembly, full 5 year 
guarantee 

PIPE ORGAN TONE -all four REVERBATAPE$ Unit - adds 

families of pipe tone in all "auditorium" depth and 
models power 

plus FULL THEATRE AND CHURCH VOICING, PERCUSSION, 

many other quality features! 

How is it possible to acquire the skill needed to 
build a splendid organ - without any previous 
knowledge of electronics or music? 

While the complete organ is a complex instrument, 
Schober Organ kits are specially designed for do -it- 
yourselfers. Printed circuitry eliminates a lot of the 
work and makes errors almost impossible. Many 
parts come preassembled. You simply follow de- 
tailed illustrated instructions for easy assembly, then 
place in assembled and pre -finished cabinet. 
You save costly factory assembly, retail store mark- 
up -put every penny into fine musical parts. You 
enjoy the finest instrument your money can buy. 

Schober Organ kits cost as little as $550 in kit form, 
and you may spread this cost by ordering in sections. 

THE erdideit Arm CORPORATION 

NEW YORK, N. Y. 10023 
SEND FOR FREE CATALOG WITH FREE -SAMPLER'. RECORD 

1- 43 West 
The Schober Organ Corp., Dept. E I e 

Please send me 

New 

hout cost or obligation FREE 
SCHOBER ORGAN Booklet describing models. FREE 
7 -inch "sampler" record included. 
Enclosed find $2 for high -quality LP 10" SCHOBER 
RECORD DEMONSTRATING all three models with dif- 
ferent music ($2 refunded with purchase of first kit). 

NAME 

ADDRESS 

CITY STATE ZIP NO 

L J 
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Life Goes On and On at 40 

Continued from page 48 

edge as well as the lighter, all -aluminum voice 
coil. Elsewhere, more sophisticated and ac- 
curate ways of controlling tolerances during 
manufacture have been devised, also contrib- 
uting to better speakers. 

The most dramatic change, however, has 
come not in the speaker itself, but in the box 
that holds it. 

"Not long ago," says Scott's Brociner, 
"really enormous complicated and expensive 
horn speakers were considered necessary for 
reproduction down to 40 cycles. Today we 
can do better in a 2 -cubic -foot cabinet." 

One of the pioneers in cutting speakers 
down to size is Edgar Villchur of Acoustic 
Research. In 1955 Villchur introduced his 
now- famous line of AR speakers, in the proc- 
ess launching a controversy still not resolved. 

High -quality, low- frequency speakers be- 
fore the AR were of two types: the horn, a 
monstrous device of high efficiency dating 
back to the early days of the dynamic speak- 
er, and the so- called infinite baffle assembly, 
another sound -maker enclosed in a huge box. 

Both the horn and the infinite baffle use 
speakers in which the cone is supported by 
a springy mounting around its edge. When a 
signal pushes the cone away from the center, 
the springy suspension brings it back. Vill- 
chur designed a speaker that instead had a 
suspension so flabby it hardly could move the 
cone at all. Then he mounted the speaker 
in a small, airtight box. The springiness of 
the air trapped in the box was used to return 
the speaker to center. 

This so- called air -spring or acoustic -sus- 
pension speaker not only could be housed in 

a small box, it wouldn't work unless it was. 
You won't be surprised to learn that even 
the acoustic -suspension idea wasn't new. For 
though Villchur was the first to build a com- 
mercial model, the concept was explained in 

a book by RCA's famous audio pioneer, 
Harry F. Olson, in the 1930s. 

Villchur, of course, made sacrifices to get 
big performance from a little box. The price 
was efficiency. An acoustic- suspension sys- 
tem might take 20 watts to crank out the 
amount of sound that a high -efficiency horn 
would produce with a watt or two. And this 
brings up a crucial point: the real break- 
through in speaker design in recent years 

[Continued on page 98] 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


Some plain talk from Kodak about tape: 

The meat of the matter... 
and some boxing news 
Undistorted output from a tape 
-as from any other link in the 
chain of audio components -is at 
the very heart of high fidelity en- 
joyment. Distortion (or the lack 
of it) is simple enough to evalu- 
ate in theory. You start out with 
something measurable, and you 
reproduce it. Everything added 
(or subtracted or modified) by 
the reproduction, that can be 
measured or heard, is distortion. 
Since most kinds of distortion 
increase as you push any com- 
ponent of your system closer to 
its maximum power capability, 
you have to label your distortion 
value to tell whether you did this 
while coasting or at a hard pant. 

Cry "uncle" 

To make the distortions contrib- 
uted by the tape itself big enough 
to measure and control, we simply 
drive the tape until it hollers 
"uncle" and use that power ref- 
erence as our benchmark. Here's 
the procedure. Record a 400 - 
cycle signal (37.5 -mil wavelength 
at 15 ips) and increase its level 
until in a playback, which is it- 
self pristine, you can measure 

enough 1200 -cycle signal (third 
harmonic) to represent 2% of 
the 400 -cycle signal level. This 
spells "uncle !" We use 400 cycles 
for convenience, but insist upon 
a reasonably long wavelength be- 
cause we want to affect the entire 
oxide depth. 

The more output level we can 
get (holding the reproduce gain 
constant, of course) before reach- 
ing "uncle," the higher the un- 
distorted output potential of the 
tape. Simple, what? 

"Wadayamean - undistorted 
output at two percent ?" 

That's what makes a Miss Amer- 
ica Contest. Two percent third 
harmonic is a reference point 
that we like to contemplate for a 
picture of oxide performance. 
Since distortion changes the orig- 
inal sound, it becomes a matter 
of acumen and definition how 
little a change is recognizable. If 
you're listening, two percent is a 
compromise between a trained 
and an untrained ear. If you're 
measuring, it comes at a con- 
venient point on the meter. 

Because undistorted output 

The great unveiling- Kodak's new library box with removable sleeve! 

EASTMAN KODAK COMPANY, Rochester, N. Y. 

helps to define the upper limit 
realism of the recording, the 
higher the undistorted output, 
the easier it is to reproduce the 
massed timpani and the solo tri- 
angle each at its own concert hall 
level. And this is just another 
area where Kodak tapes excel... 
our general -purpose /low -print 
tape (Type 31A) gives you up 
to 3 decibels more crisp, clean 
output range than conventional 
tapes. 

2% third harmonic distortion repre- 
sents the practical limit to linear 
recording. 

Kodak tapes -in the five- and 
seven -inch sizes -now look as 
good as they sound. We've put 
the package identification on a 
removable sleeve and designed a 
tape library box with a smart new 
look. This new box features dur- 
able one -piece construction, full 
index space, plus detailed tape 
use instructions on the inside. 
Kodak Sound Recording Tapes 
are available at most electronic, 
camera, and department stores. 

New 24 -page, comprehensive 
"Plain Talk" booklet covers all 
the important aspects of tape per- 
formance, and is free on request. 
Write: Department 8, Eastman 
Kodak Company, Rochester, 
N. Y. 14650. 
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AS BRITISH AS 
BIG BEN 

BALFOUR . 
/,,// ,,// 

automatic /manual turntable systems 
Only the British could create Big Ben, a marvel 
of lasting precision. And only Balfour can give 
you such fine hi -fi quality at low cost! 

Featuring Built -in Stylus Brush 
Automatic Tone Arm Lock 
Low Wow and Flutter 

Priced at $37.50 & 47.50 See your dealer. 

RFS INDUSTRIES, INC. 
102 Harbor Road, Port Washington, N.Y. 11050 

WANT A JOB? PART TIME - 
FULL TIME? 

No Boss! No Experience! 

No Capital! Your Own Hours! 

WHAT A JOB 
And yet selling subscriptions to ELECTRONICS 
ILLUSTRATED and other leading publications 
is just like being in business for yourself. 
But no business requires less capital, stock 
and space. The time you devote and the money 
you make is up to you. You need no experience 
to earn steady profits and you keep a cash 
commission on every sale. You operate in your 
own community by phone or personal calls. You 

will be authorized to sell new and renewal 
subscriptions along with special offers made 
by the publishers. You'll be amazed at the 
number of people wanting to take advantage of 

the convenience, service and savings you can 
offer them. 

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

Write to: Sebscription Dept. DE 

ELECTRONICS ILLUSTRATED 

Fawcett Bldg., Greenwich, Cone. 06830 
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didn't come in speakers at all. It came in am- 
plifiers. 

Years ago, amplifier power was limited 
sharply. Engineers, consequently, had to 
wring as much sound as they could from 
available audio power. Since horn speakers 
were the most efficient they were used almost 
universally. 

High -power amplifiers now are common- 
place and speaker designers can waste as 
much power as they like. This makes other 
important advances possible. Engineers, for 
example, can design extra -long voice coils 
that stick out of the magnetic gap on either 
end. No matter how far the cone moves, the 
gap still is full of voice coil. This technique 
wastes power but it also helps produce linear 
cone movement and a sweet sound. 

And so the fight for fidelity reels onward. 
Though no one has altered the basic design 
of the dynamic loudspeaker in two genera- 
tions, it remains undisputed champion. And 
as audio experts continue to refine and im- 
prove its performance, this fantastic sound - 
making machine, this fugitive from the 
1920s, likely will stay on top for the forsee- 
able future - 

The Syncopated Metronome 

Continued from page 79 

put transistor Q6. The combination of these 
two pulses provides emphasis upon every sec- 
ond, third, fourth, etc. pulse as shown in 

Fig. 2. 

The Accentuate Control. To achieve 
compound times such as 6/ 8 and 9/ 8, extra 
emphasis is added to every sixth or ninth 
pulse, respectively. This is accomplished by 

closing SI which adds the output of Q5 to 
the output of QI and Q3. Q5, like Q3, is also 
a staircase counter, and pulses are accumu- 
lated on C6 in the same fashion as they were 
on C3. Control R10, labeled accentuate, is 

adjusted to provide compound accentuation 
upon every sixth or ninth, etc. output pulse 
generated by Q 1. Fig. 2 shows the relative 
pulse amplitudes for 6/8 and 9/ 8 time. An 
enterprising musician can achieve many other 
combinations of emphasis than those shown, 
for new and off -beat music. Good playing! 

- 
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LAFAYETTE SOLID -STATE 5 -WATT C.B. TRANSCEIVER 

Model HB -500 Small, Quiet, Powerful ... only 3" High 

10950 
Mechanical Filter for Razor Sharp Selectivity 
12 Crystal Transmit and Receive Positions 
23 Channel Tunable Receiver with Spotting Switch 

Multi -Stage Automatic Noise Limiting Circuit 
With Channel 12 Transmit and Receive Crystals, Push -to -Talk Dynamic 
Mike, Crystal for Dual Conversion, Mobile Mounting Bracket. 

THE WIDELY ACCLAIMED LAFAYETTE TAPE 

950 
RECORDER Model RK -131A 

Takes Full 7" Reel of Tape 2 
Speeds-334 and 71h ips Elec- 
tronic Track Selector Switch Fea- 
tures 4 -Track Monaural Record/ Play- 

back Adaptable to 4 -Track Stereo Playback 
With Lightweight Carrying Case, Dynamic Mike, 

Shielded Patch Cords, 7" Take -up Reel. 

99 -3046L 

LAFAYETTE 12- TRANSISTOR C.B. 
WALKIE -TALKIE Model HE -100A 
with Noise Squelch ANL 

3995 
2-for-78.88 

Separate Microphone and 
Speaker for Better Modula- 
tion, Increased Range 12 
Transistors, 1 Diode and 1 
Thermistor Superhet Circuit 
is Crystal Controlled on Trans- 
mit and Receive Variable 

Squelch Reduces Background Noise Op- 
tional Plug -in 117V AC Power Pack Easy 
to Use and Lightweight With Leather 
Case, Earphone, Telescoping Antenna, Bat- 
teries, Crystals for Channel 10. 

LAFAYETTE 70 -WATT COMPLETE AM -FM STEREO 

11950 RECEIVER Model LR -800 
Just Add Speakers and Enjoy FM, FM Stereo 
and High -Quality AM Reception FM "Stereo 
Search" Circuit Nuvistor "Front End" Pow- 

erful 70 -Watt Amplifier plus Complete Preamp plus AM Tuner 
plus FM Tuner plus FM Stereo Tuner on One Chassis. 

/iiiiT7/ 11,C, ̀ \: H/ii/ 

..,..... 
f 

99- 1511WX 

FREE! 
LAFAYETTE Radio ELECTRONICS 

1966 Catalog 660 

Now BETTER THAN EVER 512 
"World's Hi -Fi & Electronics Center" Pages 

March, 1966 

LAFAYETTE Radio ELECTRONICS 
Dept.EIC- 6,P.O. Box 10 
Syosset, L.I., N.Y. 1 1791 

Send me the Free 1966 Catalog 

Name 

Address 

City 

State 

1 

1 

1 

1 

1 

J 
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PRECISION 

ALL -PURPOSE SIGNAL TRACER 

For fast servicing of AM, FM, TV, 
Audio and Electronic Equipment . , . 

Checks all stages from antenna to speaker or picture 
tube. Tests microphones, appliances, pickups, trans- 
formers, speakers, resistors, condensers, etc. Quickly 
locates intermittents, open circuits, hum, noise, 
distorted stages. Both visual and aural tracing with 
super- sensitive indicator eye and built -in 5" 
speaker. 3 stage preamplifier circuit plus overall 
feedback. Wide band response, additional voltage 
gain of 400 for scope or VTVM. 110 -120 volts AC 
at 60 cycles. Wt. 9V2 lbs. 
Model 202. Signal Tracer with AF Probe 59.95 
Model B Probe. RF Demodulator Amplifier Probe with 
amplifier- detector tube for high gain and frequency 
responses to 300 MC 7.50 

See your distributor or write Dept. H -3 

PRECISION ELECTRONICS, INC. 
9101 King Street, Franklin Park, Illinois 

Ceramic Coil Forms 
In Stock /In Depth 

Ceramic coil forms in .205 ", .260 ", .375" 
and .500" diameters are now stocked in 

depth for applications in frequency ranges 
between 50 kc and 300 mc. Bushing 
mounted forms with fiberglass collars for 
high "Q" /low loss applications are available 
in 2- terminal and 4- terminal configurations. 

Write for 20 -page Coil Form catalog. 

J.W. MILLER CO. 
5917 So. Main St. Los Angeles, Calif. 90003 

NOW GET FACTORY PRICES IN QUANTITIES 

TO 750 FROM YOUR LOCAL DISTRIBUTOR 

lUQ 

STATEMENT OF OWNERSHIP, MANAGEMENT 
AND CIRCULATION 

(Act of October 23, 1962; Section 4369, Title 39, 
United States Code) 

I. Date of Filing: October 1, 1965. 
2. Title of Publication; ELECTRONICS ILLUSTRATED. 
3. Frequency of Issue: ID- Monthly. 
4. Location of Known Office of Publication: Fawcett Place, 

Greenwich, Connecticut 06830. 
5. Location of the Headquarters or General Business Offices 

of the Publishers: Greenwich, Connecticut 06830. 
6. Names and Addresses of Publisher. Editor, and Managing 

Editor: Publisher, Fawcett Publications, Inc.. Greenwich, Conn.; 
Editor, Robert G. Beason, Oradell, pr. J.; Managing Editor, 
Robert D. Freed, Woodside, N. Y. 

7. Owner: Fawcett Publications, Inc., Greenwich, Coon.; W. 
H. Fawcett, Jr., Norwalk, Conn.; Marion Bagg, Kansas City, 
Mo. ; Roger Fawcett, New York, N. Y.; V. D. Fawcett, Green- 
wich, Conn.; M. B. Fawcett, Norwalk, Conn.; Gordon W. Fawcett, 
Greenwich, Conn.; Gloria Leary, Santa Monica, Cal.; V. F. 
Kerr, Bakersfield. Cal.; Allan Adams & Jack Adams- Trustees, 
Greenwich, Conn.; John R. Fawcett, Wilton, Conn.; Thomas K. 
Fawcett, New York, N. Y.; Roscoe Kent Fawcett, Reno, Nevada; 
M. F. Fawcett, Greenwich. Conn.; H. A. Fawcett, New York, 
N. Y. 

8. Known Bondholders, Mortgagees, and Other Security Holders 
Owning or Holding 1 Percent or More of Total Amount of Bonds, 
Mortgages or Other Securities: None. 

9. Paragraphs 7 and 8 include, in cases where the stockholder 
or security holder appears upon the books of the company as 
trustee or In any other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting, also the state- 
ments In the two paragraphs show the afflant's full knowledge 
and belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon the 
hooks of the company as trustees, hold stock and securities in 
a capacity other than that of a bona fide owner. Names and 
addresses of individuals who are stockholders of a corporation 
which itself is a stockholder or holder of bonds, mortgages or 
other securities of the publishing corporation have been included 
in paragraphs 7 and 8 when the interests of such individuals are 
equivalent to 1 percent or more of the total amount of the 
stock or securities of the publishing corporation. 

10. This item must be completed for all publications except 
those which do not carry advertising other than the publisher's 
own and which are named in Sections 132.231, 132.232, and 
132.233, Postal Manual (Sections 4355a, 4355b, and 4356 of 
Title 39, United States Code). 

Average No. Copies Each Issue During Preceding 12 Months: 
A. Total No. copies printed (net press run), 373,830. B. Paid 
circulation: 1. Sales through dealers and carriers, street vendors 
and counter sales, 128,479; 2. Mail subscriptions, 167,635. C. 
Total paid circulation, 296.114. D. Free distribution (including 
samples) by mail, carrier or other means, 2.244. E. Total dis- 
tribution (sum of C and D), 298.358. F. Office use, left -over. 
unaccounted, spoiled after printing, 75,472. G. Total (sum of 
E and F--should equal net Drees run shown in A), 373,830. 

Single Isaue Nearest to Filing Date: A. Total No. copies 
printed (net press run). 378.009. B. Paid circulation: 1. Sales 
through dealers and carriers, street vendors and counter sales. 
126.500; 2. Mail subscriptions, 178,140. C. Total paid circulation. 
304,640. D. Free distribution (including samples) by mail, carrier 
or other means. 2,145. E. Total distribution (sum of C and D), 
306,785. F. Office use, left -over, unaccounted, spoiled after print- 
ing, 71,224. G, Total (sum of E and F- should equal net press 
run shown in A), 378,009. 

I certify that the statements made by me above are correct. 
and complete. 

(signed) GORDON W. FAWCETT 

U.S. SAVINGS BONDS 

-,filEEP 
FREEDOM 

IN YouR eene 
BUY AN EXTRA BOND NOW! 
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Last Stand For Brass Pounders 

Continued from page 51 

telegraphy isn't dead yet. There are places 
where the best radiocommunication facili- 
ties available end up sounding like chowpy 
chowpy, chow -chowpy chow on the air. Ma- 
chines clearly can't suffice under such cir- 
cumstances. It takes warm -blooded people to 
pound out those chowpies, others to copy 
them. 

For the foreseeable future, ships of all na- 
tions will communicate with each other and 
with shore by code. Reason is that ship radio 
installations by their nature basically are for 
safety and reliability. There still is no simple 
system that beats radiotelegraphy in this field. 
In the worst calamities, men have been able 
to lash together some means of getting out 
dots and dashes-even to the extreme of 
touching hand -held wires together. 

Besides ships and government service, 
there are berths for licensed radiotelegra- 
phers in communications stations, transmit- 
ter- tending and mobile and marine installa- 
tion and service work. The need for brass 
pounders may recede but never quite disap- 
pear. Even so, we currently are witnessing 
the twilight of their era -the brass pounders' 
last stand. -0- 

Notes From El's DX Club 

Continued from page 61 

increase there will be a drop in the number 
of broadcast -band DX openings observed 
during the winter months. And though trans- 
atlantic medium -wave DX still will be pos- 
sible, there will be fewer openings, par- 
ticularly in April. 

April also will witness a seasonal increase 
in short -skip propagation and this will re- 
sult in more DX openings in the TV and 
FM bands than at any time since last summer. 

Reception in the SWBC bands generally 
will be fair to good, except during periods of 
disturbed ionospheric conditions, which are 
at a maximum during the spring and fall 
months. 

Best daytime reception will be on the 15 -, 
17 -, and 21 -mc bands. At night, reception 
from Europe and Africa will be best on the 
6 -, 7 -, and 9 -mc bands, while Latin Ameri- 
can stations will be heard on 11 and 15 
mc. -0- 
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Now you can solder 
tuners, planes, 
pre -amps and trains 
with the finesse 
of a production - 
line pro 

%J N 
MARKSMAN 

PENCIL 
Soldering Iron 

Featherweight precision tool has stainless steel long -reach 
barrel with replaceable tip. Handle remains cool. Tip snot 
runs up to 750 °F. Complete with cord. Model SP -23. Z iw 

Also available in kit with two extra soldering tips, handy $4.44 
soldering aid and supply of solder. Model SP -23K. w' 

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

TAPE THIS AD TO THE BACK OF YOUR TV SET 

ALL TV-RADIO 
RECEIVING TUBES 

ALL BRAND NEW! IF 

All at a . flat 
discount price 

of only $1. 

ea. 

Stock up now on Top -Quality, Made in U.S.A. 
tubes from one of America's leading mail -order 
sources. 

Choose from over 800 types of receiving tubes, 
including the new Nuvistor and Compactrons and 
tubes for color sets. 

All tubes sold on a written 24 -month Warranty; 
all orders shipped 1st Class same day received! 
'Just send $1 for each tube (regardless of Mfrs. 
Suggested List Price) plus 25c postage and 
handling for your entire order. Why pay more? 
Write Dept. EI -236, 

UNIVERSAL TUBE CO. 
Ozone Park, N. Y. 11417 
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THIS IS A MAGNIFICENTLY -DETAILED 124th SCALE MODEL 

1896 ENGLISH LIVE-STEAM TRACTOR 
COMPLETE TO BRASS BOILER, STEEL FIRE BOX, 

COPPER STEAM PIPES 

This is the workhorse companion to the traction engine. 
In construction and operation it is the same. The polished 
rollers and rear wheels are aluminum pressure diecast- 
ings. Axle caps are spring steel. It also develops 1/15 hp 
at 3010 rpms. and will also operate other stationary 
models. It is the forerunner of the present day diesel 
rollers, and is a real beauty. Made in England, 535. 

Raises steam in 3 minutes, travels 
1/3 mile in a 10- minute run, can be used 

to operate other stationary models 

The 
English traditionally make fine models. This one, beautiful 

in gleaming brass and copper, has flywheel and other parts 
in green and red enamel. Everything works as original did in 

1896. Brass steam whistle blows, cylinders and pistons are 
brass, steam pipes are copper, and fire box, scuttle, burner box, 
front forks, axles and shafts are of steel. You still see the old 
ones in the English countryside winching timber. hauling hay, 
and in stationary operations such as driving saws, threshing 
machines and the like. They were so versatile that specially 
adapted, they were even used as plowing engines in pairs, one 
either side of the field, winching the plow to and fro between 
them; in shipyards, they were fitted with cranes and were in fact 
the earliest type of mobile crane. It was a brute, and this is 

some toy! It develops a strong 1/15 hp at 3000 rpm, will haul 
a good size log, can be used to operate other stationary models. 
1 ft. long. Uses alcohol. $35 and worth it! 

r MAIL THIS MONEY -BACK GUARANTEE COUPON TODAY! 

HAMILTON HOUSE, Dept. 381 3 Cos Cob, Conn. 06801 NAME 

Enclosed check or m.o. for $ 

_English Live -Steam Tractor @ $35 

_Companion English Live -Steam Roller @ $35 

Both for special price of $65 

ADDRESS 

CITY STATE ZIP 
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The Listener 

Continued from page 34 

which, as a matter of fact, aren't pink at all 
but white. 

Under normal circumstances, one always 
should wait three months before sending a 
follow -up inquiry regarding a verification 
request. After all, large stations have tre- 
mendous volumes of mail to contend with; 
smaller stations often are short on personnel. 
Further, if your QSL is sent via surface mail, 
this, too, takes additional time. 

Even after a three -month interval, it's ad- 
visable to ask yourself whether you really 
included enough program data to prove re- 
ception, though the question actually never 
should require asking. If the answer is yes 
and you can't draw up a second report based 
on fresh, up -to -date reception, only then 
should you send an intelligently planned fol- 
low -up. $- 

Hi -Fi Today 

Continued from page 52 

R34, Stanton 800B, Thorens TD -150 and 
Weathers Townsend. Average price tag for 
the new generation of turntables is roughly 
$80, or about half what a top -flight transcrip- 
tion combination would have cost you in 
1960. 

If turntables are quieter than ever these 
days, so are tapes. Fact is, Ampex, Audio 
Devices and 3M recently have marketed new 
low -noise series of raw tapes; Ampex's is 
called the 500 Series, Audiotape's is dubbed 
Formula 15, while 3M labels theirs Dyna- 
range and settles for 200 as a series number. 
According to 3M, the drop in background 
noise on their tape is such that you can re- 
cord at 33/4 ips with the kind of fidelity once 
obtainable only at 71/2 ips. 

Audiotape says the intent is to provide 
a high signal -to -noise ratio under all record- 
ing conditions. As for Ampex, the claim of 
drastically lower noise seems well confirmed 
by the Ampex -processed prerecorded tapes 
I've heard over the past few months. Back- 
ground noise on the best of the new com- 
mercial releases has dropped to the point 
where you can play them at threshold -of -pain 
volume with hardly a hint of tape hiss. -- 

March. 1966 

color coded 

nuidrivers 
now in new, hanfly Kits 
FOR BENCH, WALL OR TOOL BOX 

Sturdy, new pebble -grain plastic cases provide handy 
means for keeping nutdrivers in good order on the 
workbench or in tool box for service calls. Lids snap 
shut, lock tight to protect tools. No. 77 case has hole 
in lid lock for wall hanging ... molded compartments 
keep tools from tumbling out. 

No. 77 
SOLID SHAFT 
NUTDRIVER KIT 

'7 
Hex Openings: 

A 3(, "32" %' 

No. HS6.18 
HOLLOW SHAFT 
NUTDRIVER KIT 
10 Hex Openings: 
1L 
/16 , "52 , V4 , %2", X6", 
%2", B ", 
TA". !f6" 

PROFESSIONAL QUALITY 
Precision fit, case -hardened sockets; polished and 
plated steel shafts; shockproof, breakproof, color 
coded plastic (UL) handles. 

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

Send Catalog 162 with information on 77 and HS6.18 sets. 
name 

address 

city 

L 
state & zone 

J 
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Your advertisement can reach this mail- buying audience for only 54 per word . payable in advance 
(Check or M.O. please) . minimum 10 words. Closing dates are the 20th of 4th preceding month 
i.e. copy for the July issue must be in our office by March 20th. Mail to ELECTRONICS 
ILLUSTRATED, 67 West 44th St., New York 36. N. Y. 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 I abbreviations as 35MM. 8x10, D C., A.C. In/ SAVE MONEY ORDER BY MAIL 

e FOR SALE 

JEEPS FROM $53.90 . Trucks from 
$78.40 . Boats, Typewriters, Air- 

planes, Electronic Equipment, 100,000 

Bargains "as is" Direct From Govern- 
ment in Your Area. Complete Sales Di- 
rectory and Surplus Catalog $1.00 (De- 
ductible First $10.00 Order). Surplus 
Service, Box 820 -T, Holland, Michigan. 

JAPAN & HONG Kong Electronics Di- 
rectory. Products, components, sup- 

plies. 50 firms -just $1.00. Ippeno Kaisha 
Ltd., Box 6266, Spokane, Washington 
99207. 

GOVERNMENT SURPLUS. How and 
Where to Buy in Your Area. Send $1.00. 

E.I. Surplus Information, Headquarters 
Bldg., Washington 6, D. C. 

CONVERT ANY television to sensitive, 
big- screen oscilloscope. Only minor 

changes required. No electronic experi- 
ence necessary. Illustrated plans, $2.00 
Relco -A19, Box 10563, Houston 18, Texas. 

GOVERNMENT SURPLUS Jeeps from - 
$52.50, Voltmeters from -$1.05, Trans- 

mitters from -$6.18, Oscilloscopes, 
Walkie- Talkies, Multimeters. Typical "As 
Is" Bid Bargains From Uncle Sam. Tre- 
mendous Variety. Exciting Free List. 
Write: Enterprises, Box 402 -P4, Jamaica, 
New York 11430. 

INVESTIGATORS, FREE Brochure, latest 
subminiature electronic surveillance 

equipment. Ace Electronics, 11500 -X NW 
7th Ave., Miami, Florida. 33168. 

NEW SUPERSENSITIVE transistor locators 
detect buried gold, silver, coins. Kits, 

assembled models. $19.95 up. Free cata- 
log. Relco -A19, Box 10563, Houston 18, 

Texas. 

PRINTED ENVELOPES, gummed labels, 
business cards. Free samples. G. 

Skollingsberg, 2737 Lake Street, Salt Lake 
City, Utah 84106 

REMOTE CONTROL Device Small hand 
held ultrasonic transmitter controls 

lamps, TV, anything electrical, Full plans 
and parts information, $2.00. Electronic 
Specialists, Box 9339, Rochester, New 
York 14604 

MAGNETS, ALNICO, Ceramic, Flexible, 
Assemblies. What you need, we have. 

Maryland Magnet, 5412F Gist, Baltimore, 
Maryland 21215. 

BUSINESS OPPORTUNITIES 

GET INTO Custom Upholstery. Turn Old 
Furniture into big $$$ spare time. Re- 

upholster chairs, divans like new. Make 
custom slip covers, drapes. No experi- 
ence required. We supply everything. 
Write for Big Free Illustrated Book on 
Easy Home Instruction and how we start 
you in big $5$ home business. Modern 
Upholstery Institute, Box 899 -SA, Orange, 
Calif. 

BIG MONEY. Learn Electric Appliance 
Repairing at home in your spare time. 

How automatic washer- dryers, refrigera- 
tors, and all kinds of appliances work, 
how to find what's wrong, using the 
Christy Electronic Trouble Tracer, how to 
fix them. We show you how to get busi 
ness, what to charge, how to buy parts 
wholesale. Make $6 -7 per hour by operat 
ing your own fix -it shop in your kitchen 
or basement. No previous experience or 
training required. Enroll now -pay later 
from earnings. Send for Free Book. 
Christy Trades School, 3214 W. Lawrence 
Ave., Dept. A -1613, Chicago 60625. 

INVESTIGATE ACCIDENTS. Earn $750 to 
$1,100 monthly. Men urgently needed. 

Car furnished. Expenses paid. No selling. 
No college education necessary. Pick 
own job location. Investigate full time 
Or earn $8.44 hour spare time. Write 
for Free Literature. No obligation. Uni- 
versal, CEE -3, 6801 Hillcrest, Dallas, 
Texas 75205. 

FREE REPORT, "Businesses You Can 
Launch At Home." Immediate earn- 

ings! Wyman Enterprises, B -35, Congers, 
N. Y. 10920. 

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. 

EMPLOYMENT OPPORTUNITIES 

PRINTING - ADVERTISING SALESMEN. 
Excellent moneymaking sideline selling 

Decalcomania Name Plates. Advertising 
Specialties. Sign letters, Automobile ini- 
tials. Free Samples. "Ralco " -El, Box L, 
Boston 19, Mass. 

EDUCATION & INSTRUCTION 

ELECTRONICS CAREER -F.C.C. License 
Training. Correspondence, or resident 

classes. Free details. Write: Dept. 8, 

Grantham Schools, 1505 N. Western, Hol- 
lywood, Calif. 90027. 

LEARN TECHNICAL Writing at home. 
Free Brochure. California Educational 

Enterprises, (D -I), P.O. Drawer XX, Palm 
Springs, Calif. 92263. 

IBM 1401 PROGRAMMING Can be 
learned by Home Study. For informa- 

tion write SAS, P.O. Box 437, New York 
10009 

BUILD IT -DO IT YOURSELF 

AUTOMATIC WASHER Repair Manuals 
for: Frigidaire, General Electric, Ham- 

ilton, Hotpoint, Kelvinator, Kenmore, 
Norge, RCA Whirlpool, Speed Queen, 
Maytag, Westinghouse $2.50 ea. ppd. 
Major Appliance, 13106 Caine Ave. 
(Dept. J), Cleveland 5, Ohio. 
MELODY ORGAN, easy to build. Dem- 

onstration Record, $1.00. Construction 
Manual $3.00. Free folder. Solotron Com- 
pany, 29641 Gilchrist, Farmington, Mich. 

IT'S SUPERCALIFRAGILISTICEXPIALI - 

DOCIOUS. Free information about Kit - 
of- the -Month Club, Catalog of Etched 
Circuit Boards, Radio Books, exclusive 
items. Leader Enterprises, Box 44718KQ, 
Los Angeles, 90044. 

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. 

RADIO 6 TV 

BEFORE YOU Buy Receiving Tubes, Tran- 
sistors, Diodes, Electronic Components 

á Accessories . send for your Giant 
Free Zalytron Current Catalog, featuring 
Standard Brand Tubes: RCA, GE, etc. - 
all Brand New Premium Quality Individ- 
ually Boxed, One Year Guarantee -all at 
Biggest Discounts in America! We serve 
professional servicemen, hobbyists, exper- 
imenters, engineers, technicians. Why Pay 
More? Zalytron Tube Corp., 469 -L Jericho 
Turnpike, Mineola, N. Y. 

DIAGRAMS -SENT Airmail- Television 
$3.00. Radio 1919 -1965 $2.00. Give 

model. Diagrams, Box 55E1, Williams- 
port, Pa. 17704. 

FREE! GIANT bargain catalog on tran- 
sistors, diodes, rectifiers, SCR's, zeners, 

parts. Poly Paks, P. O. Box 942E1, Lynn - 
field, Mass. 

15 DISTANCE ONE -TUBE plans -25e. 
"One Tube Handbook" -505. Includes 

Transistor experiments, catalog. Labora- 
tories, 993 -K, Redwood City, Calif. 94064. 

FREE CATALOG. Electronic parts, tubes. 
Wholesale. Thousands of items. Un- 

beatable prices. Arcturus Electronics EL, 
502 -22 St., Union City, N. J. 07087 

McGEE RADIO Company. Big 1966 Cata- 
log Sent Free. America's Best Values, 

Hifi- Amplifiers- Speakers - Electronic 
Parts. Send Name, Address And Zip Code 
Number To McGee Radio Company, 1901 

McGee Street, Dept. EI, Kansas City, 
Missouri 64108 

TV TUNERS rebuilt and aligned per manu- 
facturers specification. Only $9.50. Any 

make UHF or VHF. We ship COD. Ninety 
day written guarantee. Ship complete 
with tubes or write for free mailing kit 
and dealer brochure. JW Electronics, 
Box 51K, Bloomington, Indiana. 
FREE ELECTRONICS Catalog. Tremen- 

dous bargains. Electrolabs, Department 
C- 572AE, Hewlett, New York 11557. 

RADIO & T.V. Tubes -33e. Free List. 
Cornell, 4213 -15 University, San Diego, 

Calif. 92105. 
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 MISCELLANEOUS 

WINEMAKERS -MAKE Strongest Brews 
Yourself! Booklet of Formulas, $2.00. 

(Supplies, Hydrometers, Equipment 
Headquarters.) Research Enterprises, 
29 -B5 Samoset Road, Woburn, Mass. 
HYPNOTIZE SECRETLY, cleverly, one 

glance ... or money -back. $2. Elton's, 
Box 18223 -E2 Indianapolis, Indiana, 46218. 

HARD -TO -FIND Tools for electronics, in- 
strument makers, clocks. Catalog I0f'. 

Brookstones, Worthington, Massachusetts 
01098. 
GADGETEERS -GET your name on our 

mailing list for free catalog and 
monthly flyers. Earl's Supply Co., P.O. 
Box 265, Lawndale, Calif. 90260. 

TREASURE, GOLD, Silver, Relics. New 
1966 detectors now available. Free in- 

formation. Rayscope, Dept. 3 -L, Box 715, 
North Hollywood, California. 

WINEMAKING," "BEER, Ale." Strong- 
est methods. Illustrated. $2.20. Eaton, 

Box 543 -L, Hopland, California. 

MUSIC 

ACCORDIONS, GUITARS, Band Instru- 
ments! Save to 50 %. Terms. Trades. 

Free trial. Free catalog. Mention instru- 
ment. Music Mart, 5535 -(EL) Belmont, 
Chicago 60641. 

INVENTIONS & INVENTORS 

INVENTORS! WE will develop, sell your 
idea or invention, patented or unpat- 

ented. Our national manufacturer -clients 
are urgently seeking new items for high- 
est outright cash sale or royalties. Finan- 
cial assistance available. 10 years proven 
performance. For Free information write 
Dept. 59, Wall Street Invention 
Brokerage, 79 Wall Street, New York 5, 
N. Y. 

INVENTORS! HIGHEST cash sale or roy- 
alties for your inventions. Patented - 

Unpatented. Urgent demand from our 
client manufacturers. Financial Assistance 
available. Write Dept. 45, U n i t e d 
Invention Brokerage, 78 Wall Street, New 
York 5, N. Y. 

ROCKETS 

ROCKETS: IDEAL for miniature transmit- 
ter tests. New illustrated catalog 25e. 

Single and multistage kits, cones, en- 
gines, launchers, trackers, technical in- 
formation, etc. Fast service. Estes 
Industries, Penrose 13, Colorado. 

PERSONAL 

KNOW YOUR I.Q. Free Sample. Test 
Center, Box 139E, Fresh Meadows, New 

York, 11365. 

CB Corner 

Continued from page 56 

plumping for 30 -watt transmitters and the 
setting aside of two frequencies- 27.235 and 
27.245 me -for HELP traffic. 

At least one CB manufacturer already 
has announced a rig to meet the proposed 
power rating. The company is Squires - 
Sanders; the rig is Thor Eleven. Actually, the 
transceiver now can be used in the business 
band which overlaps the standard 27 -mc 

channels. But it also indicates the company's 
confidence that HELP will loom large in 
highway communications. 

Aside from crystal control on business - 
band frequencies, the receiver is tunable 
through the conventional Citizens Band. Its 
transmitter also can be equipped with crys- 
tals for the two proposed HELP frequencies. 

If predictions are correct, prime users of 
this high -power equipment would be the na- 
tion's garages. The rig would provide them 
with a strong -30 watt -voice for communi- 
cating with the motoring CB public. 

EMERGENCY 
COMMUNICATIONS 

ALL SOLID STATE CB' 

The DIRECTOR The ESCORT` 
23 Channel CB 11 Channel CB 

$299.90 $239.90 

WITH PEARCE -SIMPSON'S 

SENTRY 
6 Channel Transistorized CB Two -Way Radio 
Ultra- compact and featuring an all transistor 
power supply and receiver, the Sentry is ideal / 
for mobile operation. It takes no more / 
current to operate than a dashboard / / clock and transmits a powerful signal / 
even when car battery is so low / 
it will not turn over the engine. / t j 

The Sentry, designed for the Highway `' 
Emergency Locating Plan (H.E.L.P.) / 

Pearce- Simpson, Inc. puts the stranded ands of in /or 
Box nex, 

touch with thousands of / Biscayne Annex, 
H.E.L.P. monitors / Miami, Florida 33152 

along the / Please send full information 
nation's / and model specifications. 

highways / Name 

Address 

City State .. 
EI-355 
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American Basic Science Club's Master Lab. .. a 

HOME SCIENCE LAB AND COURSE 
You Get ALL the Following Equipment in 9 Monthly Kits 

TRIGAL LAB 
All the equionent for hour ledrkal experiments with 
WMeretene bldg. (meo Me). Mepe.i..r and 

De- meer.Xee. SMrinecwPle, P..,, N....,. 
Continuity Tester, ENI(Me, V.b...ic. 
5.len.d C.% Tener, $In n ..gnelk 
Relay, IMP I.ne, G.v.,....ler, 
Induct%. Cola, ReNwn, CMm,coh o,d 
Eled,ode. ser Plating old El.neysi.. 
FOR urn e. ,Mpdawn leelane. 
Nero ...r pro.. rewired torrent. 

ADIO LAB AND COURSE 
MIWTWAVE AND BROADCAST RAINOS. 3 rvb. regenerative 
'ravit. Uses 115V AC Mun or... Complete with Made. 
CASSON MNROPIIOte and z.uage AUDIO AMPLInf 
ILANO TRANSMET far code or voice. 

RIPPLE TANK WAVE GUNATOR with variable 
frequency. Prod., waves, nodal I.,..tc. 
Invaluable in understanding wove theory. 

SIGNAL TRACER, SOLDERING ZION ends 
CONTINUITY TESTER. Voluab troubla 

T,.a,, Mooting Doh. Use .wiined In ec.anpoyiro 
Ilbeet. manual -Slmpbhed Radlo.TV Servicing 

Keel CONI P1*01 F OSCMEATOI wit manuel rr 
' -S.pe te e N. license." All you need te pee. 
M FCC Ibn lkense Fenn. 

An citing Ipm.by.doirg cour. and lob Vey 

9.t mere ton 25 dollars... of elecrroù pone 
by GS RCA. MALLORY, STACSIPOII, TRIM, CINCH. 
CENTRAEAI. and other reliable manufacture, 

(Available as e Separate Unit for $17.80 Postpaid) 

DC POWER SUPPLY 
Change. liege. 110-120V AC Ie McN.ed wows 
re.N.N ter emenk P..k.S. N ft.m erft. 
Consists el Pwiir T.mtes..er, Veto... T.1. R.I. 10 /ROMEO Cep.a., Non CRAMA. ..d 
PM.M%rr Venele 1 5d.t. DOOI Cotre for 0 a 
/SV. A sole I.bred Penes Supply Mt Nommait 
Me need of expensive mush -volt hennin. 

(Available as a Separate Una for $5.95 Postpaid) 

PHOTOMICROGRAPHY LAB 
ProlntionType" Canera ,,lait and Winn 
of subiMS mounted on microscope slid.. Felons. 

up to 100 times. Tek. the pbee of microscope. 
combo and pinter. No or. equipment needed. 
Indo.e, Gevel.pl9 Treys, CMrel.re, Pope., 
Mkn.sepe SRN. end Sete VON Dees standard 
tins of ,pub, roll film 

(Available as o Separate Unit for $7.95 Pokfpaid) 

Mae 
iSLID E PROJECTOR / 

on. for .tondootd 35MM slide , and the other. 
with gown. magnfiwtio. for microscope 
did.. Corn. Nth leg won GE Prefect. 
Leap. lape TNn Ceode.Nne Lessee for extra 
bright/1m., sturdy Steel If. . with ion 
chimney and buffle for .e operation. 

(Available osa Separate Unit for $6.95 Pokepoid) 

LIGHT TRANSMITTER- RECEIVER 
ERANSMIT corvitts of a L9At Sono, e Me/e TINT 

5.ee0., Dl.pIMap. and on 00000l Note. 
System. The tea1VBR is e Tw -St.p. .i- 

polled aP, 
electronic Cell Chah cooks 
an pcc ÿed light berm 
and tit. anginal 
Gated wan ro rape 
Gated in the heodphoM. Teske.. WMee... 

(Available as a Separate Unit for $14.95 Postpaid) 

(Available as a Separate Unit for 58.95 Postpaid) 

STROBE LIGHT 
Neon Le. Mat flash. of i0e.e16 you can sy,obtel cc 

with the speed of rerorip or vibrating Mamas in order 
to "hone' their motion to permit dose study and 
checking Itearend. and RPM. Fetes an timed 
by a high speed OeeMleter. Operates on the Mas 
lob DC Poo.. Supply ( When bmght as o opera 
vest ,, o 90 V San. Mat is included In unit 

(Available as a Seporote Unit for $7.95 Postpaid) 

PHOTOELECTRIC RELAY 
Cry.' Pl,..r.11, Eleetr.nk Anpna ., Relay, hog. C..4eni 
Lens In Cabinet Mews. Features 0010.01( o.e,.oil" or holding 

circuit ho eO.t,. Hu Sensitivity [Dn.,. g. 
in Outlet for controlled circuit. the for 
ebmw. 10.010n, Mc. Operates on 115V 
AC. loss. volt M awn NONE 
...ed.seMe. 

(Available as a Separate Unit for $8.95 Postpaid) 

ANALOG COMPUTER 
aeare.it Computer ..elnNln, N.IY., seise.tn pew... 
mesh., l.g.rlt .s. Set up the problem on do .soles el two 

line.+ petenriem.ers and find the answer er by I,stni lo, 
the null point the Thad o ponntmwor. Mon 
mom., .ie.lo.d, and monk.) thon sim,lo, 
rompoters Dot 
Easy to assemble 

ICS 
11, Has 

mice 

(Available as a Separate Unit fa $4.95 Postpaid) 

Exciting 
AND D 

for the 
OPTdy 

light. 
LAB 

incbdn. fix P.N. Less, Mea, P.D.. Moen. 
01HrnMen On1kee, Mirre., T.kMSpine T.bLt 
L.n MeeM. Tae NN4 , N lred... 
All to pone and in to build e Microscope 
Comoro Obcu o, Conoco lucido, Posatt.wp 
Photo.. old may alloy 000031 devices wer. ammo 

(Available as e Sparate Unit for $6.95 Postpaid) 

PHOTOGRAPHY LAB 
A PRECISION 3SMM INLANDER . hwimntol type 
NM win condensing lens. and 3" FIl prol.don 
lens. Produces quality .olorgen.nn up 
Coact Print Fan tote. negatives up E'A "M Ye ". 
1 Platek Dem.. Trays, Neon 5ePo111S, t., 
Tloorom.N.., Not Ciy.. D.okping Chee.LoS., 
P.M. ..d Ed.,M Poe.. end Darkroom Herd. 
M.k. Make goohry enlorgemenn feu M. Mote 
U,10 fe. only 2e. 

ATOMIC ENERGY LAB 
ATOMIC CLOUD GRAMME WITH PRONCIOR ILLUMINATOR. Se. 
the roam ,,oils of aloha and hem particles. and of cosmic ioys 

SPINTIMaSCOM. Shows exploding atoms. 
a1C1EOSCoR -meal heus.d with leek 
end Magn4FTiag ykwer. Measures back. 
ground catholic. and tests ample .o.t 
SAM RADIOACTIVE MATERIALS. Alpha Source 
in handy robot.. and 0,onium Ore. 

Fan Iminuo.oe end eq%nrens *Pm A OrW M law..Hne Mu of nues... ploys.. 

(Available as e Separate Unit for $6.95 Postpaid) 

SPECTROSCOPE 
Awlyr spec. el 9%.ín1 gore. 5ee and 
identity the hounholer L'in. A qualify 
instrument t.000ng o ee fe-nM bulb- . ce w pewed.l undenN.E .t... 
for e bight .pones. Equipment includes 
AkáN De.... and o 2 W.0 Neese Nee. 
L1. P. b..leal... aeon II'-. w .se. 

(Available as a Separate Unit for $5.95 Poslpoid) 

ULTRAVIOLET LAMP V IOn won n.. teps W LAMP. Navvy metal tabipe,. 
6 Foot Cold. Eatery Switch. Prod.. docelirg color 
effects wirb invisible block light. Nos Pont uen 
in Me lieds of Manrabgy, Cime Detection and 
Science. Awns.. inclure Nubile Mk, Noses 
Powder, nwe..M C gyern. 

IAvoduble as a Separate Unit for $6.95 Postpaid) 

SURVEYOR'S TRANSIT 
A predl el TnMI. dE .rib Image ee..pe lek 
110010 Neil Rene. tes .writs rems.. Ndwa. 
end heipla.. 0.0,1., tootling for both horizontal and 
sedkoi scales. lev.lip Mead with Thumb Screw 
Adman.... and SpOor level. Chomps under heed 
hold wooden legs of Tripod. Alps not included I 

l0erals.. sere. eMa..wy wn.yirg, ren11 -XMM. 

(Available as a Separate Unit for $5.95 Postpaid) 

TELESCOPE AND MOUN 
200 e.e01 image. Entends to 30" length. Fiee 
ground and polished Len... Landen Ey.Pk.e. 
Nerdy IoMe.IS Mee. mob. t eo.y to for 
low the movement of heavenly bodies. Mount 
hos finings for wooden legs Mot complete / 
the tripod ¡legs not irwludedl. 

(Available as e Separate Unit for $4.95 Postpaid) 

WEATHER STATION 
A SMOTE READING AUSMOMST AM WIND - 
VANE. .. n..M., Noon Silla. on indoor indicator 

bero sm. .law wind .pand direction Operates 
lees Mon 1 cent pet nnalb, Safely Pew. C.d 

mob. all conneonens safe. ISO ft. of tend -In Wire 
Nus -Ala Tai E.nrkr with 4 ft. indicate, cor 
wren. Noe Psych... MP.. relative humidity. 
bSn G.ns. measures rainfall to I /100 inch. ALSO 
Cloud Chart. Weather Mop and Fore.ashn9 Manual 
-a comps.e e.r -up for amateur ,petec,Iegy. 

(Available as o Separate Unit for $7.95 Postpaid) 

9 KIT MASTER LAB Includes ALL the Equipment for ALL the Above...only$3755 
SEND $2430 WITH PAY $395PLUS POSTAGE FOR EACH OF THE 9 KITS... ONE -A -MONTH 
ONLY COUPON ONLY CANCEL ANY TIME YOU WISH -MONEY BACK IF NOT DELIGHTED 

MULTI -USE DESIGN -A MASTER LAB FEATURE 
All the above equipment, as separate units, adds up to $14000 
How can the 9 kit Master Lob have it all for only $3755 
Multi -uss, design is the answer. For example: The Slide Projector quickly old easily 
converts into the Photo -Enlarger, Spectroscope, Cloud Chamber Illuminator. Similady, 
the Transit Head doubles as a Telescope Mount. Such multi- purpose design makes 
possible on oil- science lab of an unheard -of low price. Multi -purpose design is used 
only wire it is advantageous, and not for such applications as the permonently- 
mountea weather Instruments, where it would not be practical. 

KIT -A -MONTH - OR ALL AT ONCE SEPARATE UNITS ALL GOOD BUYS 
Get Muster Lab on either plan (see COU- You can order any of the individual units 
pon). You may start with the Kit -o -Month and be sure that it is o quality item and 
plan, ors) at any time get the balance of the best value in its field. The Master Lab, 

the 9 kit series in one shipment by sending however, is the "buy of buys" and every 
$3.95 fa, each of the unshipped kits. science -minded person should try It. 

NO EXPERIENCE NECESSARY - ITS EASY! ITS FUN! 
You will enjoy the easy -to -use equipment and the exciting learn -by -doing course. The 
9 instruction manuals and the 6 auxiliory text books ore expertly written and clearly 
illustrated. Over 490 pages.Over 280 illustrations. A real science course for a solid 
science background. 

ACCLAIMED BY EDUCATORS 
Everyone interested in science should hove 
your enjoyable kits. You are doing a won- 
derful ¡ob. 

Allen T. Ayers, Physics Dept. 
Jamestown High School, Jamestown, N. Y. 

106 

FREE with first kit/ 
MYSTERY 

SMOCA' SOX 
Yours to keep even 
if r to e kit 

for full frefund 

KITA -MONTH THE EASY WAY TO A WONDERFUL LAB 

# YOU take only as many kits as you wish- no obligation 
* You may return any kit and receive full refund. 

These "No Risk" assurances because we know 
you'll be amazed and delighted. The first kit will 

convince you that you want the Master Lab. 

Send $2 today - get your first kit on its way/ 

l' -rs on 10 Day . . oval- Your Salis action or Your Money . . 

Start sending me the MASTER LAB in 9 monthly kits. 
I enclose $2.00 and will pay $3.95 plus COD postage on 
receipt of each kit. I may cancel unshipped kits at any time. 

Send me complete MASTER LAB (all 9 kits) in one shipment 
I enclose $37.55 Full Payment, Postoge Paid. 

Send ins only the Unit. 
I enclose $ -, Full Payment, Postage Paid. 

Name 

Address 

City d State 

AMERICAN BASIC SCIENCE CLUB, INC. 
501 East Crockett Si San Antonio Titras 78204 

Electronics Illustrated 

i 
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FREE 
1966 HEATHKITCATALOG 
World's Largest Selection 

Of"Do-lt-Yourself"Electronic Kits 
NEW Low Price On Heathkit 
21" Color TV Only $375 
Plus New 25" Rectangular - 
Tube Color TV Kit ... $469.95 

NEW All- Transistor 30 -watt 
FM /FM Stereo Receiver. 

Only $99.95 

NEW SSB 80 -10 Meter Ama- 
teur Transceiver...Only $360 

NEW 10 -Band Transistor 
Shortwave Portable. 

Only $159.95 

NEW Crystal- Controlled 23- 
Channel, 5 -Watt, All- Transistor 
CB Transceiver...Only $89.95 

* Complete Selection of Portable and Table Model 
AM, FM and Shortwave Radios. 

* Home & Hobby Items ... Intercoms, Garage Door 
Opener, Automotive Kits, Tools. 

* Famous Heathkit /Thomas Transistor Electronic 
Organs. 

* Heathkit Stereo /Hi -Fi Components ...Tuners, 
Amplifiers, Speakers, Turntables, Cartridges, 
Furniture. 

* Citizen's Band Radio ... Transceivers, Walkie- 
Talkies, Accessories. 

* Heath Educational Kits For Home Or Classroom 
Study. 

* World's Largest Selection Of Amateur Radio Gear. 

* Lab & Test Instruments For Home Workshop, 
Industrial & Educational Use. 

Why Millions Choose Heathkit®Electronics 
* Biggest Selection ...Over 250 Kits 
* Do -It- Yourself Plus Factory -To -You 

Savings ...Up To 50% 
* Easiest To Build ... Famous Heath 

Step -By -Step Instructions & Large 
Diagrams Assure Your Success 

* No Money Down On Up To $300 
* Free Technical Consultation On Selection 

& Assembly 
* Highest Quality Parts... For Long, 

Dependable Performance 

nommommommommumml 

Send For FREE 
Catalog Today! 

HEATHKIT 
1966 

39 -3 0111:=MM 

Please Send My FREE 1966 Heathkit Catalog. 

Name 

Address 

City State Zip 
CL-230 
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With This 
FREE 
1966 

H EATH KIT° 
Catalog. 

Over 250 
Horne & Hobby 

Kits You 
Can Build! 

HEATH COMPANY 
BENTON HARBOR, 

MICHIGAN 49023 

PLACE 

5c 

STAMP 

HERE 

MAIL TODAY 
For Your FREE 

Copy! 
108 pages ... many in full 
color . . . contain illustra- 
tions, descriptions, specifi- 
cations and prices of over 
250 easy -to -build kits. Illus- 
trates actual assembly man- 
ual pages so you can see how 
fast and easy they are to 
build. Save up to 50 %. Use 
this card to get your FREE 
copy, or write Heath Com- 
pany, Benton Harbor, Michi- 
gan 49023. 
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