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Complete specs, performance figures, 
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-ri Training Kits 
tra Charge 

-s practical -based on 
.)ING methods. Be- 
ated lessons designed 
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:e -you get special 
give actual practice, 
he things you study. 
o keep without extra 
Ile, you get all parts, 
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today. 

START AND A BRIGHT FUTURE 

NICS Radio Television 
PARE TIME 

Fast Growing Field of Electronics s 
Needs More Trained Technicians 
New developments are creating more and 

-more job opportunities for men with Elec- 
. tronics training, and these are better than av- 
erage jobs. Take NRI training at home in 
your spare time. Hold your present job while 

.training. Prepare now for a brighter future. 
Added Income in Spare Time Starting Soon 

=Soon after enrolling we show you how to 
earn extra money in spare time, repairing 

-sets. Many use this extra money to pay for 
their NRI course, or buy things they nor- 
mally couldn't afford. Some have found 

-better paying jobs within a year. Others 
have started their own businesses. 

Train With the Leader - Get Started Fast 
_NRI is the oldest and largest school of its 
kind. For 45 years, NRI has featured the 
best training for beginners -for men with- 
out previous experience. Mail postage -free 
card for 64 -page Catalog. Read success 
stories. See equipment you get. Find out 

about 60 -day trial enrollment offer. 
Convenient monthly terms. ACT NOW. 

HOLDEST S LAICISE _ HOME STUDY IAD'O.TV SCHOOL 

ationai Radio Institute 
WASHINGTON 16, D.C. ISTAILISMID 5914 

NRI Graduates help build, install, operate and servic 
electronic equipment for the "Space Age" we live in- 
equipment used in offices, factories, the military. Other 
are inspectors, laboratory technicians, etc., or work wit'. 
the Government and Armed Forces. 

From Radio -TV Servicing and Broadcasting to missiles 
NRI graduates share in the gigantic Electronics industry 
Interesting jobs await you in studios, on ships and planes 
in your own Radio -TV business. Mail coupon today. 

NRI PREPARES YOU FOR JOBS LIKE THES, 
Electronic Technician Service Technician Assistant Enginee 
Cameraman Civil Service Specialist Computer Technicíam 
Computer Programmer Designer Field Technician Field Mainte 
nance Man Plant Parta Inspector Instrument Technician Laborator, 
Technician Radio Operator Transmitter Engineer Airlines Tecbncciat 



NOW - MAKE PEOPLE LISTEN THE MOMENT YOU START TO TALK! 

Take This Remarkable 
"Pocket" Course in 

Persuasive Speaking 
for only 2.COe to help costage 

and handling 
ver po 

AS YOUR INTRODUCTION TO THE NELSON DOUBLEDAY 
MONTHLY PROGRAM FOR DEVELOPING YOUR PERSONAL ASSETS 

ability to speak well is one of the most valu- 
able skills you can own. This compact self- trainer 

course can make you a more confident, more ef- 
fective speaker within the next 30 days! 

In a unique new 64 -page book, Dr. David Guy 
Powers gives you a magical formula for expressing 
your ideas clearly and _convincingly -for standing 
up and speaking outin any group without hesita- 
tion or embarrassment -for using the gift of speech 
to get more out of life in every way. With this 
booklet comes one of the most remarkable self - 
instruction devices of recent years: a set of pocket - 
size "learn by doing" cards that build speech mas- 
tery right into your daily life. You actually get the 
"feel" of being a poised and persuasive speaker in 
the first ten minutes of use. 

Whether you need to speak to one person or a 
hundred, in private interviews, business confer- 
ences, club or civic meetings, the speaking ability 
you acquire through this course will make every 
speaking opportunity a stepping -stone to success 
and popularity. And it is yours for only 10 cents, 
as a'demonstration of an extraordinary new devel- 
opment program for men who want to get ahead 
faster. This plan is remarkable for its low cost, re- 
markable for its rapid results. 

4+1 

Learn how to get 
your ideas across 
In any business 
meeting 

Learn how to sell 
yourself, your 
service, your 
product 

Speak out 
confidently 

before club 
and civic 

groups 
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The Nelson Doubleday 
aRE is the most practical, far II reaching plan ever devised 

to help men increase their 
earning power and enjoy the 
good things of life. This 
brand -new Program shows you 
how to develop the personal 
skills and techniques that 
pave the way to advancement 
in any field. 

Your introductory "Pocket" 
Course in Persuasive Speaking 
for 10Q is a sample of the prac- 
tical self -improvement pack- 
age you receive each month. 
Each "pocket" course - pre- 
pared by business and psycho- 
logical experts - is a short cut 
to mastery of an essential 
"success" subject in the Pro- 
gram. There Is nothing like it 
for completeness, authority, 
practical usefulness. 
What Are These Success Skills? 

Look at some of the highest paid 
men in business. They have 
developed the basic abilities that 
always pay off ... the ability to 
handle people . to speak and 
write effectively ... to create 
ideas and "sell" them to others 

to organize their time effici- 
ently and achieve more. They have 
learned to understand business 
procedures... how to keep well 
informed ... to win important new 
friends wherever they go. And 
they are just naturally sought 
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PERSONAL SUCCESS 
after whenever a responsible job 
is to be done. 

Now, for the first time, the Per- 
sonal Success Program offers you a 
tested, rapid, fascinating plan for 
making these "success" skills your 
own -using only a few minutes a 
day. The cost is amazingly low! 

Unique "Live" Practice and 
Application Material 

The Program covers every subject 
of value to the man who, regard- 
less of his present position or 
training, wants to get ahead 
faster. Each subject is brought to 
you in a monthly package con- 
sisting of self -instruction booklet, 
and "real life" application ma- 
terial that brings results you can 
see from day to day. These unique 
cards -a new dimension in self - 
teaching -will not be found even 
in courses costing hundreds of 
dollars! 
Mail Coupon with only 10 Cents 

Accept this unusual "sample" of- 
fer. There is no obligation. If 
delighted with your first self - 
training course and wish to con- 
tinue, you . will receive a new 
package each month, for which 
you will pay, not the many dol- 
lars that most courses on these 
subjects would cost, but only E1, 
plus small shipping cost No min- 
imum purchase requirement; stop 
whenever you like. No salesman 
will call. Personal Success Pro- 
gram, Garden City, N. Y. 

PROGRAM 
SEND ONLY 10c TODAY 

STOP WHEN YOU LIKE 

Nelson Doubleday Personal Success Program 

Dept. I -ET -X, Garden City, New York 

I enclose 10 cents to help cover shipping chargea. 
Send me at once my introductory package con- 
taining I) handbook "How to Say a Few Words 
Effectively" 2) Practice and Application Cards, 
plus Pocket Card Holder 3) desk -top File Case. 

After trying these materials, I will write within 
ten days if I do not wish to continue with the 
Personal Success Program. If I do continue, you 
will send me a new "Success Course" every month 
and bill me only fl each plus a few cents ship- 
ping. I may cancel my membership any time I 
wish simply by writing to you. 

PRINT 
NAME 

ADDRESS 

CITY & 
ZONE 

STATE 29 -PS -30 
Same offer in Canada: Personal Success Program, 105 Bond 
Street, Toronto 2. Offer good in U.S.A. and Canada only. 

EXTRA! Self -Scoring APTITUDE TEST Included 
As part of your introductory package, you re- 
ceive a complete 32 -page self -evaluator that sci- 
entifically reveals to you your present aptitudes, 
vocational interests, "hidden potential." 
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JOIN THE MEN LIKE YOURSELF WHO ARE NOW ABLE TO SAY - 

"Imagine Me Making $3 to $5 

an Hour in My Spare Time... 
Fixing Electric Appliances!" 

Do you realise that FOUR HUNDRED MILLION appliances are 
in use right now in American homes - and that these are in- 
creasing by the millions every year? No wonder that men 
who know how to service them properly are making $3 to 
$5 an hour - in spare time or full time! FREE BOOK tells how 
you can quickly and easily get into this profitable field. 

STOP AND THINK for minute 
about your present job and fu- 

ture. Are you making enough 
money? Are you happy in your 
work? Can you bank on a steady 
income - in good times or bad? 

Now you can have the answer to 
these money and job worries, once 
and for all. Get in "on the ground 
floor" of a booming industry - 
servicing electrical appliances. The 
coming of the auto created a multi- 
million dollar service industry, the 
auto repair business. Now it's hap- 
pening in the electrical appliance 
field. But with this important dif- 
ference: anybody with a few simple 
tools can get started in it! 

Wby the Boom in Appliances 
Means Money in Your Pocket 
In addition to the 400 MILLION 

appliances already in use, this year 
alone will see sales of 76 million 
new appliances! For example, 
4,750,000 coffee makers, 2,000,000 
room air conditioners, 1,425,000 
clothes dryers. A nice income 
awaits the man who can service 

such appliances. That man can be 
you! Even if you don't know a volt 
from an ampere now, you can soon 
be making $3 to $5 an hour in your 
spare time. 

The NRI training in Servicing 
Electrical Appliances tells you 
everything you need to know, right 
from the basic fundamentals about 
electricity. And your training will 
cost less than 200 a day. 

Your Skill Always in Demand 
-"Set Up Shop" Anywhere 

People need their appliances 
fixed in good times or bad. Once 
word gets around that you are 
trained to service them properly, 
you'll have plenty of work. 

You need only the few basic tools 
that you may already have - and 
an Appliance Tester which we pro- 
vide at no extra charge. You can 
work in a corner of your basement 
or garage. If you like, you can open 
up your own shop. And you can 
save money by fixing your own ap- 
pliances. Mail coupon for Free Book 
telling how you can "cash in" on the 
big opportunities open. 

FREE BOOK and SAMPLE LESSON 
Our 24 -page Free Book tells about America's 
"Electrical Appliance Boom" - how we train 
you to "cash in" on it. Free Sample Lesson 
shows how simple our instruction is - how it 
can quickly prepare you for a profitable fu- 
ture. Mail coupon to: National Radio Insti- 
tute, Dept. KM1, Washington 9, D.C. (No 
obligation -and no salesman will call on you.) 
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EARN WHILE YOU LEARN with this 

APPLIANCE TESTER 

POW's AT NO EXTRA CHARGE 

Your NRI Course cornea complete with all the parts 
to assemble a sturdy, portable Appliance Tester that 
helps you earn while you learn. Easy -to- follow 
manual tells how to assemble and use the Tester 
right away. Locate faulty cords, short circuits, poor 
connections, etc. in a jiffy; find defects in house 
wiring; measure electricity used by appliance; many 
other uses. 

With this Tester you nave time and make money by 
doing jobs quicker, making sure appliances operate 
correctly after repairs, 

NATIONAL RADIO nOTITUTE 
Dwgrt. EMI, WashIsatsa 9, D,C. 

Tell me how I can "cash in" on the 'Electrical Appli- 
ance Boom." Send me your Illustrated PREE BOOB that 
outlines the whole NRI Course, tells what opportunities 
are open to me. answer. my questions. describes success 
of other students, and much more. Also send me the PRIM 
SAMPLE LESSON, no I can see how clear and easy you, 
Instructions are. I am particularly interested In: 

Span Tian Earnings Basin*. a My Own Batter Sob 

I understand there Is no obligation on my part: and 
no salesman will call on me. 

Name 
(PLEASE PRINT PLAINLY) 

Address 

Coy Zone.... State 
Accredited Msmber Notional Noms Study Council 

1 

3 



FEEDBACK 

Wate to: Letters Editor, Electronics Illustrated, Caner 

New Look 

That New Look in your September 
issue really is something new. I like 
it. The contents is not bad, either. 
What are you trying to do, have some- 
thing for everybody interested in elec- 
tronics? 

William Matthews 
Tulsa, Okla._ 

Yes. And thanks for writing, Bill. 

Small Point 

I'm getting sick of all those minia- 
turization pictures. Every day you 
see a picture of a transistor dropped 
through a soda straw, a capacitor sit- 
ting on a gnat's wing or a resistor get- 
ting lost under its designer's hangnail. 
My company is doing a promotion on 
its transistor, 2N1/2, that should end all 
the nonsense. Our lead picture shows 
an ant using the 2N1/2 as a parasol, ex- 
cept the thing is so small that he's get- 
ting a sunburn. 

Sid Prescott 
Houston, Tex. 

Young Fan 

I am 12 and I read your magazine 
every month. I think you have better 
projects than anybody else in your field. 
I built your metal detector (April '61 
EI) and it works fine. 

Marc Finkelstein 
Bronx, N. Y. 

Congratulations, Marc! 

from our reader 

s 67 West 44th St., New York 36, N. Y. 

Swap Shop 

It bugs me that other people are look- 
ing for old radio parts when that is what 
I have and wish I had modern equip- 
ment. I obtained a whole flock of old 
tubes (CX -310, SX- 200 -A, 27, 24, etc.) 
from a dealer's attic, and also got some 
pieces of equipment from his shelf. He 
went out of business in 1929. Anyone 
want to swap new for old? 

Martin Wendell 
Burr Oak, Mich. 

Do any of El's readers want antique 
tubes? Write directly to Mr. Wendell 
at the address above. 

DC Power Supply 

D1 

TO AC 
SUPPLY 

In your January 1961 issue you re- 
ported on the Olson T -281 variable AC 
500 -watt power supply. 

In the article you stated that by add- 
ing a rectifier and filter network you 
could convert the T -281 to a DC power 
supply up to 175 volts. 

Can you give me the circuit, plus a list 
of the parts needed? 

Walter F. Lynch 
Syracuse, N. Y. 

Glad to, Walt. Take a look at the 
schematic above. Here is the parts list: 
Dl is a 130 v., 750 ma silicon rectifier; 
CH1 is a choke of 1 to 10 henries, 200 ma 
or higher; Cl and C2 are 20 to 40 mf, 
250 v. electrolytic capacitors. The rec- 
tifier is plugged into either of the unit's 
two AC outlets. As mentioned in our 
report, the Olson unit has an AC output 
adjustable to 140 v. at 500 w. DC output 
can be run up to about 175 v. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 

L 

BOX 06057J, SCRANTON 15, PENNA. In Hawaii reply P.O. Box 418, Honolulu 

Without cost or obligation, send me "HOW to SUCCEED," the opportunity booklet about the field I have indicated below, and a sample lesson. 

Name of the course In which you are interested 

Your Name Age Home Address 

City Zone State 

Occupation Canadian residents send coupon to I.C.S. Canadian, Ltd., Montreal, Canada 

(Special low monthly rate to members of U. S. Armed Forces) 

Working Hours A M to P M 

Cast your ballot for a successful future! 

J 

249 I.C.S. COURSES 
-r 

»rb.," ak, 
ACCOUNTING 
Accounting 
Auditing 
Cost Accounting 
General Accounting 
Junior Accounting 
Practical Accounting 
Public Accounting 

(SING 
Advertising 
Magazine & Newspaper 

Advertising 

ARCHITECTURE 
AND BUILDING 
CONSTRUCTION 
Architectural Drawing & 

Designing 
Architectural Interiors 
Architecture 
Building Contractor 
Building Contractor with 

Drawing 
Building Estimator 
Building Maintenance 
Carpenter -Builder 
Carpentry & Millwork 
House Planning 
Lumber Dealer 
Mason 
Painting Contractor 
Reading Arch. Blueprints 
Reading Struct. Blueprints 

ART 

Advertising Layout & 
Illustration 

Amateur Artist 
Commercial Art 
Commercial Cartooning 
Fashion Illustrating 
Figure Drawing & Painting 
Magazine Illustrating 
Show Card & Sign Prod't'n 
Show Card Writing 
Sign Painting & Designing 
Sketching & Painting 

AUTOMOTIVE 
Auto Engine Tune -up 
Automobile 
Automobile Body Rebuilding 

and Refinishing 
Automobile Electrical 

Technician 
Automobile Technician 
Diesel Engines 

J.C. S. is the oldest and largest cor- 
respondence school. 249 courses. 
Business, industrial, engineering, 
academic, high school. One for 
you. Direct, job -related. Bedrock 
facts and theory plus practical 

Diesel -Gas Motor Vehicle 
Engines 

Gas Engines 
Internal Combustion Engines 

AVIATION 

Aero- Engineering Technology 
Aircraft S Engine Mechanic 
Aircraft Mechanic 
Aviation Engine Mechanic 

BUSINESS 
Business Administration 
Business Correspondence 
Business Law 
Business Management 
Business Management & 

Marketing 
Business Management & 

Production 
Business Psychology 
Canadian Business 

Management 
Clerk -Typist 
Commercial 
Condensed Business Practice 
Federal Tax Course 
Managing a Small Business 
Marketing 
Office Administrative 

Engineering 
Office Management 
Professional Secretary 
Programming for Digital 

Computers 
Purchasing Agent 
Retail Business Management 
Shorthand 
Stenographic 
Typewriting 

CHEMICAL 
Analytical Chemistry 
Chemical Engineering 
Chemical Engineering Unit 

Operation 
Chemical Laboratory 

Technician 
Elements of Nuclear Energy 
General Chemistry 
Industrial Analytical 

Chemistry 
Industrial Chemistry 
Professional Engineer- 

Chemical 

PULP AND PAPER 
Pap Making 
Pulp 

er 
& Paper Engineering 

Pulp & Paper Making 
Pulp Making 

CIVIL ENGINEERING 
Bridge & Building Foreman 
Civil Engineering 
Construction Engineering 
Highway Engineering 
Mine Surveying & Mapping 
Principles of Mapping 
Principles of Surveying 
Professional Engineer -Civil 
Railroad Engineering 
Radmaster 
Sanitary Engineering 
Section Foreman 
Sewage Plant Operator 
Structural Engineering 
Surveying and Mapping 
Water Works Operator 

DRAFTING 
Aircraft Drafting 
Architectural Drafting 
Drafting & Machine Design 
Electrical Drafting 
Electrical Engineer Drafting 
Electronic Drafting 
Industrial Piping Drafting 
Junior Mechanical Drafting 
Mechanical Drafting 
Sheet Metal Drafting 
Structural Drafting 

ELECTRICAL 
Elec. Appliance Servicing 
Electrical Contractor 
Electrical Eng'r'g (Power 

Plant option -Electronic 
option) 

Electrical Engineering Tech. 
Electrical Instrument Tech. 
Electric Motor Repairman 
Illumination Engrg Tech. 
Industrial Electrical Techn. 
Power -House Engineering 
Power Line Design and 

Construction 
Practical Electrician 
Practical Lineman 
Professional Engineer- 

Electrical 
Reading Electrical Blueprints 

HIGH SCHOOL 
Good English 
High School Business 
High School College Pap 

(Arts) 

application. Complete lesson and 
answer service. No skimping. Di- 
ploma to graduates. 

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

High School College Prep 
(Engineering & Science) 

High School General 
High School Mathematics 
High School Secretarial 
Modern Letter Writing 
Short Story Writing 

LEADERSHIP 
Industrial Foremanship 
Industrial Supervision 
Personnel -Labor Relations 
Supervision 

MATHEMATICS 
Mathematics and Mechanics 

for Engineers 
Mathematics and Physics 

for Engineers 
Mathematics and Physics 

for Technicians 

MECHANICAL 
Industrial Engineering 
Industrial Instrumentation 
Junior Mechanical 

Engineering 
Mechanical Engineering 
Professional Engineer- 

Mechanical 
Quality Control 
Introductory Technical 

Writing 

PETROLEUM 
Natural Can Production & 

Transmission 
Oil Field Technology 
Petroleum Production 
Petroleum Prod't'n Eng'r'g 
Petroleum Refinery Operator 
Petroleum Refining 
Petroleum Technology 

PLASTICS 
Plastics Technician 

PLUMBING, HEATING, 
AIR CONDITIONING 
Air Conditioning 
Air Conditioning with Draw'g 
Air Conditioning 

Maintenance 
Domestic Heating with 

Oil & Gas 
Domestic Refrigeration 
Heating 
Heating & Air Conditioning 

with Drawing 

Heating, Drawing & Estimat'g 
Plumbing 
Plumbing. Drawing & 

Estimating 
Plumbing & Heating[ 
Plumbing & Steamñfting 
Practical Plumbing 
Refrigeration 
Refrigeration & Air 

Conditioning 
Steamfitting 

RAILROAD 

Air Brake Equipment 
Car Inspector & Air Brake 
Diesel Electrician 
Diesel Engineer & Fireman 
Diesel Locomotive 
Diesel Machinist 
Railroad Administration 
Railroad Car Repairer 

SALESMANSHIP 
Creative Salesmanship 
Real Estate Salesmanship 
Retail Merchandising 
Retail Selling 
Sales Management 
Salesmanship 
Salesmanship & Sales 

Management 

SHOP PRACTICE 

Soilermakrng 
Electric Welding 
Foundry Practice 
Gas and Electric Welding 
Gas Welding 
Heat Treatment of Metals 
Industrial Metallurgy 
Machine Shop Inspection 
Machine Shop Practice 
Machine Shop Practice & 

Toolmaking 
Metallurgical Engineering 

Technology 
Physical Quality Control 

of Metals 
Practical Millwrighting 
Reading Shop Blueprints 
Resistance Welding 

Technology 
Rigging 
Safety Engiri fig Technology 
Sheet Metal Worker 
Tool Design 
Tool Engineering Technology 

For Real Job Security -Get an I. C. S. Diploma! I. C. S., Scranton 15, Penna. 

Toolmaking 
Welding Engineering 

Technology 

STEAM AHD DIESEL 
POWER 
Combustion Engineering 
Power Plant Engineering 
Stationery Building Engrg 
Stationary Diesel Eng'eg 
Stationary Diesel -Electric 

Engineering 
Stationary Fireman 
Stationary Steam Eng'r'g 
Steam Engine Operation 

TEXTILES 
Carding and Spinning 
Carding 
Cotton Manufacturing 
Cotton Warping & Waving 
Dyeing & Finishing 
Hosiery and Circular Knitting 
Loom Fixing 
Spinning 
Synthetic Fabric 

Manufacturing 
Synthetic Throwing, Warping 

& Weaving 
Textile Designing 
Textile Engineerng 
Textile Mill Supervisor 
Woolen Manufacturing 
Worsted Manufacturing 

TRAFFIC 

Motor Traffic Management 
Railroad Rate Clark 
Traffic Management 

TV-RADIO-ELECTRONICS 
Conti Electronics Technician 
Industrial Electronics 
Practical Radio-TV Eng'r'g 
Radio Operating 
Radio Servicing 
Radio Servicing with 

Practical Training 
Radio & TV Servicing 
Radio & TV Servicing 

with Practical Training 
Servicing Electi'n'g Devices 
Servicing Sound Equï p't 
Practical Telephony 
Telephony and Radio 

Communications 
TV Receiver Servicing 
TV Technician 

Accredited Member, 

National Home Study Council 
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...electronics in the news 
Heliograph, Modern Ver- 
sion ... Yet another system 
of jam -proof light -beam com- 
munication for outer space is 
being developed in the lab- 
oratories of the American 
Optical Co., Southbridge, 
Mass. The unique feature in 
this system is that it is sun - 
powered. Its heart is a ruby 
laser (a term derived from 
Light Amplification by Stim- 
ulated Emission of Radia- 
tion) , which is to be located 
at the focal point of a large 
solar collecting mirror. This 
system is somewhat like a 

searchlight in reverse. The immense energy focused on the ruby rod causes it to 
emit a thin beam of light which can be modulated for communication. Both satel- 
lites and moving space vehicles may make use of the system, which is to have a 
range in the millions of miles. 

-o- 
Baby Talk ... Electronics has extended itself further into the field of obstetrics. A 
team of doctors at Marion County General Hospital and Indiana University Med- 
ical Center has perfected a device that picks up the heartbeat of an unborn baby 
several hours before delivery and instantly reveals any fetal distress that may 
occur. Electrodes are attached to the patient's body as well as to the fetus. The 
signals are monitored visually on an oscilloscope and audibly through an amplifier. 
A tiny radar -like blip keeps popping up on the screen, while a meter indicates the 
heartbeat rate. But it doesn't tell whether it's a boy or girl. 

-o-- 
Moonshine ... Sunlight is strong enough 
to actuate even the crudest of photocells, 
whereas moonlight is too weak to make 
any impression on the most sensitive. In 
an effort to make use of the moon's re- 
flection, the Thomas J. Watson Research 
Center of IBM has developed a new cell 
sensitive enough to respond appreciably 
to moonlight, yet rugged enough to 
withstand direct sun rays. This new 
Moonlight Photodetector is an unusual 
combination of a silicon semi -conductor 
in a liquid electrolyte of sulphuric acid. 
The process is being developed pri- 
marily for the optical sensing systems 
of satellites, enabling scientists on the 
ground to keep better track of space 
flights anywhere in the solar system. 

[Continued on page 10] 
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Now! Work Over 
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PARTS AT NOME! 

to help You learn 

ELECTRONIC 
RADIO-TELEVISION-RADAR 

NOW ... at home in your spare time you can get the very kind of 
training and subsequent Employment Service you need to get darted 
toward real earnings in one of today's brightest opportunity fields - 
TELEVISION- RADIO -ELECTRONICS. Now that Electronics is entering so 
many new fields, here is a chance of a lifetime to prepare to cash in 
on its remarkable growth. 
DeVry Tech's amazingly practical home method enables you to set up 
your own HOME LABORATORY. You spend minimum time to get maxi- 
mum knowledge from over 300 practical projects, using the same type 
of basic equipment used in our modern Chicago and Toronto Train- 
ing Centers I 

DeVry Tech Provides EVERYTHING YOU NEED .. . 

-to help you master TV- ELECTRONICS. In addition to the home labora- 
tory and easy-to-read lemons, you even use HOME MOVIES -an ex- 
clusive DeVry Tech series. You watch hidden actions ... see electrons 
on the march. Movies help you to learn faster ... easier ... better. 

NEW! 

ALL NEW! 
Shown above is the valuable new 
combination oscilloscope and volt- 
meter which DeVry Tech men build 
during their training. 

EARN WHILE YOU LEARN 

DeVry Tech's practical training helps yen toward 
spare time income servicing Radio and Television 
sets. 

LABORATORY TRAINING 

Full time day and evening 
training programs in our 
modern Chicago and Toronto 
Laboratories are also avail- 
able. MAIL COUPON TODAY 
for facts. 

EFFECTIVE 
EMPLOYMENT SERVICE 

Get the same Employment Service 
that has helped se many DeVry Tech 
graduates get started in this fast - 
growing field. 

"Cate of North America's Foremost Electronics Training Centers" 
4 
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Build and keep this BIG 
DeVry Engineered TV set - 
easily converted to U.H.F. 
'DeVry offers another home 

training, but without 
the TV set.) 

CHECN 
These Exciting 

daß 
Opportunities: 

Elec 

SPACE TRAVEL 

TV -Radio Broadcast Technician 
Color TV Specialist 

Radar Operator Airline Radio Man 
Missile Electronic Technician 

Laboratory Technician 
Computer Specialist 

Your Own Sales & Service Shop 

... PLUS MANY OTHERS 

MAIL COUPON TODAY! 
D.VRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III., Dept. EI -11 -R 

Please give me your FREE booklet, "Electronics in Space Travel," 
and tell me how I may prepare to enter one or more branches of Elec- 

tronics. 

DeVRYTECHNICAL 
INSTITUTE 

CHICAGO 41, ILLINOIS 

November, 1961 

Nome 

Street 

PLEASE PRINT 

Apt. 

City Zone State 

Canadian residents address: DeVry Tech of Canada, ltd. 
970 Lawrence Avenue Wen, Toronto, Ontario 
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A. A. Ghirardl 
Electronic' best- 
known instructor 

These 2 great Ghirardi books bring you 

COMPLETE TRAINING 
FOR MODERN RADIO -TV SERVICING! 

Let these two famous Ghirardi training books teach you to handle all 
types of AM, FM and TV service jobs by approved professional methods! 
Almost 1500 pages and over 800 clear pictures and diagrams explain 
EVERY troubleshooting and repair operation as clearly as A.B.C. No 
needless mathematics. No involved theory. You get practical training of 
the type that teaches you to do the best work in the shortest time. Sold 
separately -or you save $2.00 by buying both books. Use coupon or 
order from Dept. PR -111, Holt, Rinehart & Winston, Inc., Technical 
Div., 383 Madison Ave., New York 17, N. Y. 

RADIO & TV CIRCUITRY 
AND OPERATION 

Complete training in modern circuits 
and how to service them 

You can repair ANY radio, television or other 
electronic equipment lots easier, faster and better 
when you really understand circuits and know just 
how and why each one works. That's exactly the kind 
of training you get in Ghirardi's 669 -page Radio 
& TV CIRCUITRY AND OPERATION handbook! 
Gives a complete understanding of modern circuits. 
Shows what troubles to look for, and how to elimi- 
nate useless testing in servicing them. Throughout, 
it brings you the above- average training that takes 
the guesswork out of troubleshooting and fits you 
for the best paid service Jobs. 917 illustrations. 
Price $9.00 but see money -saving offer! (708214) 

Olrele No. I In steepen to order 

RADIO & TV TROUBLE- 
SHOOTING AND REPAIR 

Complete training in modern service methods 

Ghirardi's Radio & TV TROUBLESHOOTING 
AND REPAIR is a complete 822 -page guide to 
professional service methods. For beginners, this 
giant hook with its 417 clear illustrations is an 
easily understood course in locating troubles fast 
and fixing them right. For experienced men, it is 
ideal for developing better methods and finding fast 
answers to puzzling problems. Covers troubleshoot- 
ing by all methods including both "static" and 
"dynamic" signal tracing types. Step -by -step charts 
demonstrate exactly how to proceed. A big tele- 
vision section is a down -to -earth guide to all phases 
of TV troubleshooting and service. Price $10.00. See 
money- saving offer! (708578) 

Circle No. 2 in coupon to order 

Save $Z°° 
Get both of these 
famous Ghirardi 
books at a saving 
of $2.00 under the 
regular price. Check 
MONEY -SAVING 
OFFER in coupon) 

REPAIR ANY ELECTRICAL APPLIANCE! 
Save on repair bills) Earn in your Spare Time! 

This 370 -page, profusely illustrated ELECTRICAL 
APPLIANCE REPAIR MANUAL helps you service 
practically any electrical appliance in common use - 
even if you've never fixed an appliance before. Basic 
principles are first explained -then the book gives you 
specific how -to -fix -it instructions for both standard and 
automatic washers, Boners, toasters, ranges, cleaners, 
mixers, razors, clocks, motors, and many more. 

Circle No. 3 in coupon to order. 

Handy troubleshooting charts quickly help you locate 
what is wrong. Easy instructions guide you in making 
repairs, adjustments and parts replacements. Tells how 

to make your own low -cost test tools. Describes wiring 
problems. Includes appliance refinishing methods. 
Throughout, it gives you the practical "know how" to 
fix your own appliances -or to build a profitable full or 
part time repair business. Price $8.25. (708172) 

REPAIR ANY ELECTRIC MOTOR! 
... handle any job from minor repairs to complete rewinding 

It pays to train for something different! ELECTRIC and related how- to -do -it diagrams side by side so that 
MOTOR REPAIR is a complete guide that helps you you learn fast. easily and right. Every job is explained 
cash in on this vast, rapidly growing field. Shows how so clearly you can hardly fail to understand it. Over 

to handle all repair jobs (including complete rewinding) 100,000 copies in use in motor repair shops, schools 

on practically ANY AC or DC motor or generator in and for home study. 560 pages. Over 900 how- to -do -it 
common use. Special duo -spiral binding brings text pictures. Price only $9.25 for the complete training. 

To order, circle No. 4 in coupon (708735) 
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SHORT CUTS TO TV REPAIRS! 
Eliminate Useless Testing -Fix TV Receivers Twice as Fast! 

Just turn the dials of these handy, pocket -size 
Ghirardi & Middleton PIX -O -FIX TV Trouble 
Finder Guides. When the trouble symptoms shown 
in the FIX -O -FIX window match those of the 
screen image on the television set you're repairing 

. presto! you've got your else. 
PIX -O -FIX shows the causes of the trouble, 

To order. eirtle 

indicates the receiver section where It has prob- 
ably happened, then gives repair instructions. 
PIX -O -FIX No. 1 identities 24 common troubles 
and gives 192 causes and 253 remedies for them. 
No. 2 covers 29 more advanced troubles. Together, 
they are an easy guide to quick "picture analysis" 
servicing of any TV set . . AND THE PRICE 
IS ONLY $3.00 for both. (708412) 

No. S In coupon 
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instrument of all 
making connections to adjusting circuit components 
and setting the oscilloscope controls. And you learn to 
analyze patterns fast and RIGHT! 

Includes latest data on quantitative measurements 
(the ellckest method of diagnosing many color TV 
troubles and aligning sets properly); using 'scopes in 
industrial electronics, teaching . . even in atomic 
energy work, Over 400 helpful pictures include dozens 
of pattern photos. Price $8.00. (708818) 

Circle No. 9 in coupon to order 

TRY ANY BOOK 10 DAYS FREE! 

RADIO EVER MADE! 
TRAIN AT HOME FOR TV-RADIO-ELECTRONICS... at rock-bottom cost! sumoyi 

Get your basic training from these easily understood, low cost books! 
BASIC ELECTRONICS - This 
new 389 -page guide takes up 
where Basic Electricity leaves 
off. Shows how electrical prin- 
ciples are applied in Electronics 
and gives you a sound grasp of 
electronic theory, methods, cir- 
cuits and equipment. Over 375 
illustrations explain details 
clearly. The ideal basic train- 
ing for any kind of work in TV. 
radio, communications, hi -0, 
industrial electronics and re- 
lated fields! Price $6.25 sepa- 
rately. Specify No. 8 in coupon. 

OFFER IN COUPON! (708974) 

Here is complete basic elec- 
trical- electronic training spe- 
cifically written for beginners 
-priced at a fraction of what 
you might expect. 785 pages 
and almost 700 pictures, dia- 
grame and charts in these two 
big books bring you top notch 
training written so you can 
understand it. In every re- 
spect, the material in these 
books compares more than fa- 
vorably with "courses" cost- 
ing many times as much! 

SAVE $1.501 SEE 

BASIC ELECTRICITY - Funda- 
mental electrical principles are the 
basis of ALL Electronics -and this 
396 -page manual gives you a com- 
plete working knowledge of them! 
Covers everything from electromag- 
netism to phone principles, circuits, 
wiring, illumination, reactance, im- 
pedance, power factor, instruments, 
controls. measurements, all types of 
components and equipment, etc. In- 
cludes set -up diagrams, practical 
examples and problem solutions. 
Price $6.25 separately. (708859) 

Specify No. 7 In coupon. 
BASIC TRAINING MONEY- SAVING 

DON'T THROW OLD RADIOS AWAY! 
Here's the data you need to fix them in a jiffyl (708297) 

Just look up that troublesome old radio you want to fix. 4,800 specific models of old house, auto radios and record 
Four times out of five, this giant, 3'4- pound, 744 -page changers made between 1925 and 1942 . Airline, Apex, 
Ohlrardi RADIO TROUBLESHOOTER'S HANDBOOK Arvin, Atwater Kent, Belmont, Bosch, Brunswick. Cia- 
tells what is causing the trouble . . . shows how to fix it. don, Crosley, Emerson, Fada, G -E, Kolster, Majestic, 
Cuts service time in half. Eliminates useless testing. Even Motorola, Philco, Pilot, RCA, Bilvertone, Sparton, Strom - 
beginners can easily fix old sets which might otherwise berg and dozens more. Has hundreds of pages of old tube 
be thrown away for lack of service information. and component data, service short cuts, etc. Price $10.00. 

Gives trouble symptoms and their remedies for over Circle No. 6 in coupon to order 

New! Easy! HANDBOOK OF TV TROUBLES 
LOOK, LISTEN -then follow this simplified .TV repair guide! 

This remarkable new 302 -page Handbook helps you track TROUBLES shows you exactly how to make adjustments 
down practically any TV trouble from the symptoms it 
produces in the set itself! Just turn to the Index. Look up 
the trouble symptoms of the set you want to fix -screen 
intermittently dark: "blooming "; abnormal contrast in 
spots: "snow "; poor detail: sync troubles; sound troubles -or any of the mousy others. Then HANDBOOK OF TV 

(708453) 

or parts replacements. Outlines time- saving short cut -. 
Explains puzzling details. Eliminates guesswork and use- 
less testing. More than 150 television trouble test pattern, 
wave form and circuit illustrations explain test results, 
details and procedures so clearly you can hardly fail to 
understand. Price $7.50. Circle No. 10 in coupon to order 

GET MORE WORK OUT OF YOUR OSCILLOSCOPE! 
Learn all about the handiest service 

Here, in a big, revised 2nd edition, is THE book 
that really shows you tow to get more work out of 
your oscilloscope. 

Clearly AS A -B -C MODERN OSCILLOSCOPES 
AND THEIR USES gets right down to "brass tacks" 
in telling you exactly when, where and how. You 
learn to locate either AM or FM radio or television 
troubles in a jiffy. Even tough realignment jobs ore 
made easy. Every detail is clearly explained -from 

CUT RADIO -TV TEST 
(708933) TIME IN HALF! 

In servicing, building or ex- 
perimenting with any kind of 
television, radio, hi-fl or other 
electronics equipment, IT'S 
WHAT YOU KNOW ABOUT 
USING INSTRUMENTS 
THAT COUNTS! This 316 - 
page BASIC ELECTRONIC 
TEST PROCEDURES manual 
helps you make tests and meas- 
urements and locate TV. AM 
and FM troubles fast and ac- 
curately. Tells what instru- 
ments to use and exactly how; 
how to substitute one for an- 

Here's the other; how to avoid buying 
Instrument unnecessary types; and bow to 
training develop time -saving test meth- 

you need! ods. 190 pictures and dozens of 
troubleshooting charts make 

things doubly clear. Covers Current Checks; 
measurements of Power, Capacitance, Inductance, 
Resistance, AF, RF. Phase. Distortion & Modula- 
tion; checking Sensitivity, RF Gain, Fidelity, AVC 
Voltage, Operating Voltages, etc. and includes handy 
TV Visual Alignment Techniques. Price $8.00. 

Circle No. 11 in coupon to order 
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Dept. PR -111, Technical Division 
HOLT. RINEHART and WINSTON. Inc., 
383 Madison Ave., New York 17, N.Y. 
Send books indicated for 10 -day FREE EXAMINATION. (Circle the numbers 
of the books you want.) In 10 days, I will remit price indicated plus postage 
or return books postpaid and owe nothing. (SAVE! Send cash with order and we 
pay postage. Some 10-day return privilege with money promptly refunded.) 

Check here for SERVICE CIRCLE NUMBERS OF 
TRAINING COMBINATION 
OFFER b 

THE BOOKS YOU WANT 
on Rooks Nos. 1 and 2. Send both big TO ORDER! 

books at only $17 for the two plus postage. 
Regular price $19 -you save $2.001 1 
Li TRAINING 

here for BASIC 
TRAINING COMBINATI 
OFFER (709196) 

ON rJ 
. on Books Nos. 7 and 8. Send both books Q 

at only $11 for the two plus postage. Regular .7 
price 812.50 -you save $1.50! 

623900 

OUTSIDE U.S.A. 
Add 50e to price of 
each book. Cash with 
order 

return 
Same I0- 

day turn privilege 
with money refunded. City, Zone, State 

(Above offers expire July 1S, 1002) 

Name 

2 3 4 
6 7 8 I 

10 11 

Address 

L 
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... News 
Drag Race ... The dish antennas that 
are used for radar, satellite spotting and 
point- to-point communications are 
highly vulnerable to winds, due to their 

large size and mountaintop locations. 
Sylvania has challenged nature's forces 
with a rigid new lightweight foam ma- 
terial that reduces the problem of wind 
drag as much as two-thirds. The weight 
of a conventional metallic reflector of 60 
feet diameter is at least 15 tons, but the 
Sylvania material brings the antenna's 
weight down to only three tons. 

The 12 legs at the base of the dish 
structure are long hydraulic cylinders 
grouped into four tripods. Coordinated 
changes in the length of the legs, con- 
trolled by a servo-mechanism, cause the 
antenna to move through any desired 
search or track pattern. 

-o--- 
Sound Goes to Work ... Ultra Sonic 
Seal, a method of bonding plastic films 
and synthetic fabrics has been developed 
by Kleer -Vu Industries, Inc., New York 
City. The sealer head (see photo) , 

driven by a powerful RF generator, 
vibrates at the rate of about 20,000 times 
a second, making contact with the sur- 
faces being joined. The vibration gene- 
rates just enough molecular heat to 

ICRO 
ELECTRON TUBE 

FABULOUS LOW PRICES! 
LARGE, SELECT STOCKS! 

DEPENDABLE, FAST SERVICE! 

Each and 
very 

tube 
N °sled in o 

for mottle/ 
We guarantee 

FREE and life test. 
our own l +boralery purchased 

horn o 
which fails to f function 

year of 
efficiently tube on any defective 

operating 
conditions. P, 

refunds under the advertised y defc cube 
merchandise. °°1p re /vnds are made electrical!). s are not mere ssarit clearly Perfect factory Y new, b 

s o marked. Y seconds 
or used tubes ,.abc, 

006 
SY3eT 
5740 
547 
$45 
4404 
SAC? 
5474 
5405 
5007 
SAN40T 
SANS 
SANS 
SALT 
SAL? 
SAM. 
SANS 
540! 5405 
5*0707 

All TUBES SENT POSTAGE PAID 
Please send 23i handling for orders cede. $5 Send 
deposit on COD orders Send aopro 3mnte postage on 

Caned., and lo.e.gn orders 

ICRO 

724 
12A5 
l2Aps 
I2A75 
12A77 
12AU5 
!TAUT 
12AV5 
120V7 
12Ax1e? 
124x7 
12827 
1204 
12ea5 
12BA) 
128E5 
129F5 

5CM7 12005 A Sa 7I15 12077 
]CFS 5275 Ks 7A7 12077 
3C35 Sx/5 tja 7 12C00 
3114 °IIUICT D[5 704 12!! 
304 SAUwT 5 78s ¡277 354 lIIW I 755 1205 SAUa :ú;A 5AYS97 °M5 788 12S07 fAVS 5J1 

7C4 I2Se7 SAWS W0 43 
12617 50x 7C! p¡ :::5" T SUiq " 

7C5 12sN7 
54W1 

41145 
5K70i 7C7 12l/17OT 

SONT 5x5 7x5 12S07 
a/5 5K! 5I7 7x7 ]2V507 

42 
30/44 

43 
45 
SORS 
SONS 
SOC! 

S OL6CT 
SS 
$7 
3. 

676 ! 5x7 771 12W507 714 
áu40 nos 7Fä 52x4 7a 
0U4 

ter! 5517 7MT 
1443 77 

{VSnaT Sore .Sw7 7Qi 1105/1207 7a 
Oefe ssc7 

774 
ií07 

5e 
WRITE DE /1/524 

TUBES 6 SPECIAL PURPOSE 
TU :!! L157 OF 

ELECTRON TUBE CO. Dept. EI.11, P. 0. Box 55 Park Sta.. Paterson 3, N. J. 
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... News 

make a firm bond without burning the 
material. 

-o- 
Thermoelectricity ... has been put to 
practical commercial use by Westing- 
house in a new water cooler. Completely 
silent, with no moving parts, it works on 
a century -old principle that electricity 

passing through the junction of certain 
dissimilar metals causes the tempera- 
ture either to rise or fall, depending on 
the direction of flow (see THERMO- 
ELECTRICITY, September '59 EI) . -- 

November, 1961 

RADIO SHACK'S 1962 CATALOG 

NATIONWIDE STANDARD OF EXCELLENCE 
in Electronics, Music and Communications 

RADIO Shack Corporation of Boston, Massachusetts, took 
its name long ago from the term used for the communi- 

cations center of a ship. The "radio shack" aboard ship is the 
vessel's only contact with the outside world -it is the focal 
point of all news -it is the very center of safety control. Con- 
sequently, its equipment is the best and most reliable, its 
personnel highly trained and skilled in radio, electronic and 
communication techniques. 

Radio Shack Corporation is located in the city called the 
educational, cultural and scientific "hub" of America. Over 
the years we have become the communications, music and 
electronic center for that rapidly expanding group of people - 
amateurs, professionals or just plain fans -who enjoy the 
fascination of things electronic. 
LAST year, Radio Shack filled over 1,000,000 orders from 

more than half a million people to become America's fastest 
growing electronics company. This year we have published 
the best and most complete catalog in our 38 -year history. 
And we want to send you a FREE personal copy. Read about 
this catalog below and then mail the handy coupon on this 
page. 

RADIO SHACK'S BIGGEST, NEWEST 

Electronic Catalog FREE 
336 pages -Over 100,000 items 

P. this new book you'll find the widest line of electronic 
parts and equipment in the world -Stereo, Hi -Fi, Ham 

Radio, Test Equipment, Pre -Recorded Tapes, Tape Recorders, 
Records, Component Parts and Accessories ... plus 30 pages 
of New Kits! Every item is easy to own with new No Money 
Down credit terms. Every item is guaranteed to satisfy or 
your money back. 

When you send for this catalog, you also get a Free sub. 
scription to all other Radio Shack books for one full year. So 
mail the coupon now. You'll get your first free catalog in a 
few days. 

I. 

MAIL THIS COUPON TODAY 

RADIO SHACK Corp. Dept. 611.8B 
730 Commonwealth Ave., Boston 17, Massachusetts 

Please send me Radio Shack's new 1962 Electronics 
Catalog and every new issue for the next 12 months - 
all FREE and POSTPAID. 

Name 

Address 

City & Zone State 
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Broaaaiaes 
Pamphlets, booklets, flyers, \ 

if application notes and bulletins 
available free or at low cost. 

A booklet describing TVI Causes, 
Effects and Solutions may be obtained 
via a request on company letterhead 
from Television Interference Aids, 1110 
Lake Blvd., Annandale, Va. Send a 
9x12 -inch stamped, self -addressed en- 
velope. 

Crystals and other precision -made 
equipment and their accessories are 
listed in International Crystal's free 
1961 catalog. Technical information, 
typical circuits and illustrations are in- 
cluded. 18 N. Lee, Oklahoma City, Okla. 

A catalog describing 25 electronic 
courses given by International Corre- 

spondence Schools is available from 
ICS, Scranton 15, Pa. Hi -fi, computers, 
and communications are among the 
fields covered. 

A Case History in Progress is the 
title of a Sylvania booklet discussing 
their new epitaxial germanium and sili- 
con mesa transistors and epitaxial sili- 
con mesa diodes. Free from Sylvania 
Electric Products, Inc., 1100 Main St., 
Buffalo 9, N. Y. 

Stancor's new replacement trans- 
former catalog lists electrical and physi- 
cal specifications for 870 units. Catalog 
S -106 is available free from any Stancor 
distributor or by writing to Stancor, 
3501 Addison St., Chicago 18, Ill. 

Frequency and time standard sys- 
tems are described in Hewlett -Pack- 
ard's Application Note 52. Available 
free from H -P, 1501 Page Mill Rd., Palo 
Alto, Calif. 

The 1961 Master Index to all Su- 
preme Publications' service manuals 
may be obtained for 25¢. The master 
index covers Radio Volumes 1 -21 and 
TV manuals 5 -18. Supreme Publica- 
tions, 1760 Balsam Rd., Highland Park, 
111. 4- 

TV -RADIO Servicemen or Beginners... 

Send for o- s-(4, 
7- Volume Job -Training Set 

on 7 -Day FREE TRIAL! 
Answers ALL Servicing Problems QUICKLY... 
Makes You Worth More On The Job! 
l'ut money- making, time -saving TV- RADIO -ELECTRONICS know -how at your 
fingertips -examine Coyne's all -new 7- Volume TV- RADIO -ELECTRONICS 
Reference Set for 7 days at our elipensel Shows you the way to easier TV -Radio 
repair -time saving, practical working knowledge that helps you get the BIG 
money! How to install, service and align ALL radio and TV sets, even color -TV, 
UHF, FM and transistorized equipment. New photo -instruction shows you what 
makes equipment "tick." No complicated math or theory -just practical facts 
you can put to use immediately right in the shop, or for ready reference at home. 
Over 3000 pages; 1200 diagrams; 10.000 facts! 
SEND NO MONEY! Just mail coupon for 7- Volume TV -Radio Set on 7 -Day 
FREE TRIAL! We'll include the FREE BOOK below. If you keep the set, 
pay only 03 in 7 days and $3 per month until $27.25 plus postage is paid. Cash 
price only $24.95. Or return set at our expense in 7 days and owe nothing. 
Either way, the FREE BOOK is yours to keep. Offer limited, so act NOW! 

Like Having An Electronics Expert Right At Your Side! 

"LEARNED MORE FROM THEN 
THAN FROM 5 YEARS WORK!" 
"Learned more from your first two 
volumes than from 5 year, work." 
-Guy Bliss, New York 
"Swell set for either the service. 
man or the beginner. Every senice 
bench should have one." -Mersin /] Masbruch. Iowa. 

6,1-e 

FREE DIAGRAM BOOK! 
We'll *end you this bis book. "ISO Redio-Tele- 
kion Picture Pattern, end Diagrams Explained" 

ABSOLUTELY FREE just for examiniat Coyoé e 
7- Volume Shop Library on 7 -Day FREE TRIAL! 
Shows how to eut eervieins time by readies pie - Iure- patters. pin schematic diagrams or many 
7'V e d r dio s,. Yom, FREE whether yoo 
keen the 7- Volume Set or not! Mail coupon 
TO DAY, 

VOL. 1- EVERYTHING ON TV- 
04010 PRINCIPLES! 300 pages 
of practical explanations: hun- 
dreds of illustrations. 
VOL. 2- EVERYTHING ON TV- 
RADIO -FM RECEIVERS; 403 
pages; fully illustrated. 
VOL. 3- EVERYTHING ON TV. 
RADIO CIRCUITS! 336 pages; 
hundreds of illustrations, circuit 
diagrams. 
VOL. 4--EVERYTHING ON SERV- 
ICING INSTRUMENTS! How they 
work, how to ute them. 368 
pages; illustrated. 

VOL. 5--EVERYTHING ON TV 

TROUBLESHOOTING! Cows all 
Mims of sets. 437 pager, illus- 
trations, diagrams. 

VOL. 6-TV CYCLOPEDIA! Quick 
and concise answers to TV prob- 
lems in elphahetucai order. in- 
cluding UHF, Color TV and 
Transistors; 868 pain. 
VOL. 7- TRANSISTOR CIRCUIT 
HANDBOOK! Practical Reference 
covering Transistor AppfIsetlons; 
over 200 Circuit Diagrams; 
410 pages. 

BOOKS HAVE BRIGHT. VINYL CLOTH WASHABLE COVERS 

FREE BOOK -FREE TRIAL COUPON! 

J 
Educational Book Publishing Division e ELECTRICAL SCHOOL -- I 

1455 W. Congress Parkway Dept. 61 Kr. Chicago 7, flfirwis j 

Educational Rook Publishing Division 
COYNE ELECTRICAL SCHOOL 
1433 W. Congres. Parkway. Dept. 1111 -El, Chicago 7, I11. 

Yes! Send me COYNE'S 7- Volume Applied Practical 
TV- RADIO -ELECTRONICS Set for 7 -Days FREE TRIAI. per offer. Include "Patterns & Diagrams" book FREE! 

Name Age 
Addreae 

City zone.... State 
Check here If you went Set sent C.O.D. Coyne paya postage on C.O.D. and cash orders. 7 -Day Money -Rack Guarantee, 

Electronics Illustrated 



BECOME A RADIO TECHNICIAN For Only $26.95 

BUILD 20 RADIO 
CIRCUITS AT HOME 
OR YOUR MONEY BACK! 

Progressive Radio "Edu -Kit" 't> 

Now Includes * 12 RECEIVERS * 3 TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

SCHOOL INQUIRIES INVITED 

PRACTICAL only 
HOME 
RADIO ` $2695 
COURSE 

r 
Unconditional Money -Back Guarantee 
It is understood ana agreed that should 

the Progressive Radio "Edu -Kit" be returned 
to Progressive "Edo- Kits" Inc. for any reason 1 
whatever, the purchase price will be refunded e 
in Lull, without quibble or question, and 
without delay. I 

The high recognition which Progressive e 
"Edu -Kits" Inc. has ned through its many 
years of service to the public is due to its 1 
unconditional insistence upon the mainte- 1 
st 

uctional e standengineering, r 
a0ö / highest 

ence 1 

As uses 
lt. 

do 
a l 

ot have a singled satis- 1 
fed customer throughout the si entire world. I 

J- 1 

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 
ock- bottom price. Our Kit is designed to train Radio A Electronics Technicians, making 

use of the most modern methods of home training You will learn radio theorÿi construe- 
ion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 

You will learn how to build radios, using regular schematics; how to wire-and solder 
professional 

a es 
to service 

sti 
will work with the standard type of 

punched metal chassis as well as the latedevelopment of Printed Circuit chassis. 
You will learn the basic principles of radio. You will construct, study and work with 

RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble -shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres- 
sive Dynamic Radio & Electronics T , Square Wave Generator and the accompanying 
instructional material. 

You will receive training for the Novice, Technician nd General Classes of F.C.C. Radio 
Amateur Licenses. You will build 20 Receiver, Transmitter, Square Wave Generator, Code 
Oscillator, Signal Tracer and Signal Injector rcuits, 

a 
d learn how to operate them. You 

receive an excellent background for television, Hi -Fi and Electronics. 
Absolutely no previous knowledge of radio or science is required. The "Edu -Kit" is the 

product of many years f teaching and engineering experience. The "Edu -Kit" will pro- 
vide you with a basic education i Electronics and Radio, worth many times the complete 
price of 26.95. The Si. pal Tracer alone is worth more than the .rice of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio or science. Whether you are inter- 
ested in Radio IL 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, o that 
you cannot make a mistake. The Edu -Kit" 
allows 

n 
you to teach yourself at your own 

rate. No instructor is sary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the world, 

and i sally accepted as the standard in the field of electronics training. The "Edu - 
Kit" 

universally 
modern educational principle of "Learn by Doing." Therefore you construct, 

learn schematics, study theory, practice trouble- shooting -all n closely integrated pro- 
gram designed to provide an easily-learned, thorough and interesting background in radio. 

You begin by examining the various radio parts of the "Edu- Kit." You then learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
net you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and 

tl 
trouble-shooting. 

Thee 
you build a more advanced radio, learn m advanced theory 

and Ìf constructin 
Gradually, 

advanceds 
progressive n 

radio 
and 

circuits, 
a own rate, you will 

hni constructing or tanner, to its, no 
own 

ra work like 
Professional Radio Technician. 

Included in the ''Ed -Kit" course are twenty Receiver, Transmitter, Code Oscillator, 
Signal Tracer, Square Wave Generator and Signal Injector circuits. These not unprofes- 
sional "breadboard" experiments, but genuine radio circuits, constructed by 

are 
means of pro- 

fessional wiring and soldering on 
e 

metal chassis, plus the method of radio construction 
known as "Printed Circuitry." These circuits operate on your regular AC or DC house current. 

THE "EDU -KIT" IS COMPLETE 
Tou will receive e all parts and instructions necessary to build 20 different radio and elec- 

tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari- 
able, electrolytic, mica, and paper dielectric condensers, resistors, tie strips, coils, 
hardware, tubing, punched 

ceramic 
metal chassis, Instruction Manuals, hook -up 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 useful set of tools, a 
professional electric soldering iron, and self-powered 

receive 
Radio and Electronics 

Tester. The "Edu -Kit" also includes Code Instructions and the a Progressive Code Oscillator, 
n addition to F.C.C. -te Questions and Answers for Radio Amateur License training. You 
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres- 
sive e Sigg al cInjector, High Fidelity Guide and Quia Book. Tou receive Membership 

s 

Radio -TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. 
You receive all parts, tools, instructions, etc. Everything is yours to keep. 

Rag. U. S. 
Pat. OP 

TRAINING ELECTRONICS 
TECHNICIANS SINCE 1946 

FREE EXTRAS 
SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 

PLIERS -CUTTERS 
ALIGNMENT TOOL 
WRENCH SET 
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 FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

I SERVICING LESSONS 
You will learn trouble -shooting and 

servicing a eprogressive 
paaire 

o ve 
the sets that 

m . 

you c n,troct. repairs 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 i Electronics Tester. While you 
are learning in this practical way, you 
will be able to do many a repair job for 
your friends and neigh bors, d charge 

n 
fee which will far ceed the price of 
the "Edu- Kit." Our Consultation Service 
will help you with any technical problems 
you may have. 

J. Stataitis, of 25 Poplar Pl., Water- 
bury, Conn., writes: 'il have repaired 

I sets for my friends, ana made 
nef The "Edu -Kit" paid for itself. I 

was ready to spend $240 for a Course, 
but I found your ad and sent for your 
Kit." 

FROM OUR MAIL BAG 
Ben Valerio, P. O. Box 21, Magna, 

Utah: "The Edu -Kits are wonderful. Here 
I a ending you the questions and also 
therm 

e 
s for them. I have been in 

Radio 
answers 

the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. 1 e 
joYed very m 1 w rked with the 
different krts; ithe 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. Shull, 1514 Monroe Ave. 
Huntington, W. Va.; "Thought I woesd 
drop you a few lines to say that I re- 
ceived my Edu-K ìt, and w sally amazed 
that such a berg be had at such 
a low price. I have 

can 
started re- 

pairing 
were 

and phonographs. My 
see me 

get into the swing 
really 

of i o quickly. The 
o Troubleshooting Tester that comes with 

the Kit is really swell, and finds the 
trouble, if there is any to be found." 

PRINTED CIRCUITRY 
At no increase in price, the "Edu -Kit" now 

includes Printed Circuitry. You build a Printed 
Circuit Signal Injector, a unique servicing instru- 
ment that can detect many Radio and TV trou- 
bles. o 

tru 
This is 

now 
of radio 

construction 
radio i and TV sets. 

in com- 
mercial 

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

Printed Circuitry is the basis of modern Auto- 
mation Electronics. A knowledge of this subject 
is a ssity today for anyone interested in 

Electronics. 

November, 1961 

ORDER DIRECT FROM AD- RECEIVE FREE BONUS 
RESISTOR AND CONDENSER KITS WORTH $7 

F' Send "Edu -Kit" postpaid. I enclose full payment of $26.95. l Send "Edu -Kit" C.O.D I will pay $26.95 plus postage. [] Rush me FREE descriptive literature concerning "Edu -Kit." 
Name 

Address 

PROGRESSIVE "EDU- KITS" INC. 
1186 Broadway, Dept. 539AE, Hewlett, N. Y. 
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JUST S" 
HIGH 

First Miniaturized 
TWO -WAY 
RADIO! 
$29.95 

each postpaid with 
batteries. Two for $59.90 

SPACEPHONE -FITS IN 
SHIRT POCKET! Two - 
way walkie- talkie send- 

. ing and receiving set in 
the smallest case at the 
lowest price! Absolutely 
self -contained micro - 

phone-1 o u d- speaker, 
9 -volt transistor radio 
battery, transistorized 
transmitting and re- 
ceiving sets with the 

latest miniaturized printed 
circuitry. U. S. designed 
and made. Volume con- 
trol and tuning. Range 
1,'2 mile up. 
Citizen's band -NO LI- 
CENSE, 140 EXAMINA- 
TION-NO AGE LIMIT. 
For hunting, boating, fish- 
ing, hiking, all sporting 

uses, farms and ranches. Will 
operate between vehicles. 

Electrosolids Corp. products are 
now in use on such projects as the Explorer VI 
Satellite. Spacephone replaces and does the same 
job as equipment costing from $114 to $300 per pair. 
TO ORDER: Enclose check, cash or M. O. for post- 
paid shipment. $5 deposit per unit for C.O.D. 10 -day 
unconditional money -back guar. Dealers, inquire. 
Calif. res add 4% state tax. Electrosolids Corp., 
1374.5 Saticoy Street, Panorama City 37, Calif. 

studying antenna system in Tri- State 's electronics lab 

engineering degree 
in only 27 months 
College graduates enjoy higher income ... sure advancement. 
Become a graduate Electronics Engineer. Employers like 
Tri -State graduates . regularly interview seniors here. 
Qualify faster at Tri- State. Start any quarter. BACHELOR 
OF SCIENCE DEGREE IN 27 MONTHS in Electrical 
(Electronics or Power major), Mechanical, Aeronautical, 
Chemical, Civil Engineering. IN 36 MONTHS a B.S. in 
Business Administration (General Business, Accounting, 
Motor Transport Management majors). For earnest, capable, 
mature students. Enrollment limited. Small classes. Campus. 
Modernized buildings. Well- equipped labs. New dorms. 
Founded 1884. Modest costs. Enter Jan., Mar., June, Sept. 

Write I. A. McCarthy Admissions, for Catalog 
and "Your Career in Engineering and Commerce" 
Rook. 

14 

TRI -STATE COLLEGE 
48111 College Avenue Angola, Indiana 

E].eCtroniC 
Marketplace 

LOVE THAT IRON ... Vertical vents 
in the nylon handle of the new Sidco 
soldering tool keep it cool even when 
used continuously. The photo is one of 

Sidco's ad illustrations, and the model 
now is known as Hot Lips McGinty in 
our bailiwick. Sidco, Box 192, Venice, 
Calif. 

-o- 
Coaxial Stereo Earphones ... are the 
ultimate for hi -fi buffs who like listening 
alone. In these Superex Model STM 
phones, each earpiece contains a sepa- 
rate woofer and tweeter which the 
manufacturer claims has a frequency re- 
sponse of 20 to 20,000 cps. An adjustable 
crossover network, in a separate unit, 
permits the user to regulate the sound 
in each phone. The phones are relatively 
light and have foam cushions that, in 
addition to providing comfort, shut out 
external noise. The price from Su- 

Electronics Illustrated 



RADIO -TV and 
ELECTRONICS TRAINING 

,., AT A PRICE 
YOU CAN AFFORD! 

Receiver Kit included 

Yes, this great course costs far less than any training of its kind 
given by other major schools! Radio -Television Training School 
will train you for a good job in Television or Industrial Elec- 

tronics - AT HOME IN YOUR SPARE TIME. 

Think of it-a complete training program including over 
120 lessons, Fourteen Big Radio -Television Kits, Complete 

Color -TV Instruction Unlimited Consultation Service 
ALL at a really big saving to you. How can we do 

this? Write to us today . . . and find out! 

And what's more - you can (if you wish) 

OPEN YOUR OWN RTS- APPROVED AND 
FINANCED RADIO -TV SERVICE SHOP 

We Want Many More Shops This Year 
This 39 year old training organization - 
called RTS. that's Radio -Telvision 
Training School - wants to establish e 
string of Radio -TV Repair Shops in 
principal cities throughout the U. S. 

So far, a great many such shops are 
NOW IN BUSINESS AND PROSPER- 
ING. We are helping and training 
ambitious men to become future 

owners and operators cf these 
shops in all areas. 

FOR UNSKILLED 
INEXPERIENCED MEN ONLY - 

WE TRAIN YOU OUR WAYI 

COMPLETE 

COLOR TV 
APMt1YFD 
S]ty1sF 

511411' 

Get your free book on the 

FAMOUS RTS BUSINESS PLAN 
find out how you can open 

A REPAIR SHOP OF YOUR OWN 

We supply and finance your equipment 

When you are ready and qualified to operate 
one of our RTS -Approved TV Repair Shops 
WE WILL SUPPLY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
supplies. In other words we will stake you 

AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 
1. An electric ign for 

the shop front. 
2. Complete laboratory 

of test equipment. 
3. Letterheads, calling 

cards, repair tickets, 
Lc. 

4. Basic inventory of 
tubes, parts, 
supplies. 

S. Complete advertising 
and promotional 
material. 

6. Plans for shop 
arrangement. 

7. Instructions on how 
to go into burinons. 

8. Continuous consul- 
tation and help. 

9. The right to N 
RTS Seal 

aof nd d the 
RTS Credo. 

10. The right to use 
the Famous 
Trade Mark. 

INSTRUCTION 
INCLUDED 

you build these 
and other units 

We must Insist that the men 
we sign up be trained in 
Radio -TV Repair, Merchan- 
dising and Sales by our 
training methods- because 
WE KNOW the require- 
mnts of the industry. 
Therefore, we will TRAIN 
YOU . . . we will show 
you how to earn EXTRA 
CASH, during the first 
month or two of your 
training period. YOU 
KEEP YOUR PRESENT 
JOB. TRAINING TAKES 
PLACE IN YOUR OWN 
HOME, IN YOUR 
SPARE TIME! 

*tubes 
excluded 

RADIO- TELEVISION 
TRAINING SCHOOL 
EIS EAST ROSECRANS AVENUE 

LOS ANGELES 59, CALIFORNIA 

Est. 1924 

SC"' 

RTS' Membership in The 
Association of Home Study 
Schools is your assurance of 
Reliability, Integrity, and 
Quality of Training. 

SAMPLE 
LESSON 

November, 1961 

ti 

CUT OUT AND MAIL - 70D4P/ 
RADIO- TELEVISION TRAINING SCHOOL 
III EAST ROSECRANS AVE Dept. 
LOS ANGELES 59, CALIFORNIA 
SEND ME FREE - all of these big opportunity books - 

aood Jobs in TV- Electronics.' "A Repair Shop of Your Own" 
and "Sample Lesson." I am interested in: 

Radio -Television D Industrial Electronics 
(Automation) 

Name 

Address 

City Ar State 
301 

Age 

Moil This Coupon Now -No Salesman Will Call 

15 



Now It's Easy and Fun to 

BUILDYOUR OWN 
SUN POWERED RADIO 

with Satellite -Type Solar Cells 

24 Page handbook 

gives you 

detailed 

instructions, 

schematic 

diagrams, 

where to -get -parts 

information. 

Use solar cells that convert sunlight into electricity to power your own 

radios, transistorized receivers, Citizens Band 27 me transmitter...sun 
powered audio and tunnel diode oscillators, sun relays ...clear descriptive 
text gives you step-by -step directions and explanations for each project. Get 

these interesting projects in the all new IR "EXPERIMENTER'S HANDBOOK." 

Mail 25# along with coupon to 

i -u- - INTERNATIONAL RECTIFIER CORP. 
10.. 222 KANSAS STREET. EL SEGUNDO, CALIFORNIA 

Name 

Address 

City_ 

-Age 

Zone _ _ _ _State 

QUICKLY CUT HOLES 
in metal, plastics, 

hard rubber... 

01 II 
ROUND SQUARE KEY 

GREENLEE CHASSIS PUNCHES 

Make smooth, accurate openings in 1?2 

minutes or less ... for sockets, plugs, 

controls, meters, panel lights, etc. 

Easy to use ... simply turn., 

with wrench. Many sizes 

and models. Write for literatur gRIZI/liff 

GREENLEE TOOL CO. 1915 Columbia Ave., Rockford. Illinois 

16 

Marketplace 

perex Electronics Corp., 4 Radford Pl., 
Yonkers, N. Y., is $29.95. 

-0-- 
Compact Radio for Compact Cars ... is 
Lafayette's newest addition to their auto 
radio line. This little (7 x 21/2 x 43/4 
inches) 8- transistor unit has automatic 
gain control, 3 IF and 1 RF stage and 

comes complete with a built -in 4 -inch 
speaker, noise suppressor capacitor and 
distributor suppressor. For 12 -volt op- 
eration only. Radio is priced at $39.95 
from Lafayette. 

Electronics Illustrated 



Through 
HOME STUDY 
Grantham training is the easy way to learn more 

quickly -to prepare more thoroughly -for F.C. C. 
examinations. And your first class license is the quick, 
easy way to prove to your employer that you are worth 
more money. 

This correspondence course is directed toward two 
major objectives -(1) to teach you a great deal about 
electronics, and (2) to prepare you to pass all of the 
F. C. C. examinations required for a first class commer- 
cial operator's license. We teach you step by step and 
have you practice with FCC -type tests which you send 
to the school for grading and comment. You prepare for 
your F. C. C. examinations under the watchful direction 
of an instructor who is especially qualified in this field. 

ELECTRONICS.. . 

In 

RESIDENT CLASSES 
Grantham resident schools are located in four 

major cities- Hollywood, Seattle, Kansas City, 
and Washington, D. C. Regularly scheduled classes 
in F. C. C. license preparation are offered at all 
locations. New day classes begin every three 
months, and new evening classes begin four times 
a year. The day classes meet 5 days a week and 
prepare you for a first class F. C. C. license in 
12 weeks. The evening classes meet 3 nights a week 
and prepare you for a first class license in 20 
weeks. For more information about the Grantham 
resident schools, indicate in the coupon the city 
of your choice and then mail the coupon to the 
School's home office in Hollywood, Calif. Free 
details will be mailed to you promptly. 

Get your First Class Commercial 

GET your first class commercial 

F. C. C. LICENSE 
To get ahead in electronics -first, you need the proper train- 

ing; then, you need "proof" of your knowledge. Your first class 
commercial F. C. C. license is a "diploma" in communications 
electronics, awarded by the U.S. Government when you pass 
certain examinations. This diploma is recognized by employers. 
Grantham School of Electronics specializes in preparing you 
to earn this diploma. 

Grantham training is offered in resident classes or by cor- 
respondence. Our free booklet gives complete details. If you 
are interested in preparing for your F. C.C. license, mail the 
coupon below to the School's home office at 1505 N. Western 
Ave., Hollywood 27, California -the address given in the coupon 
-and our free booklet will be mailed to you promptly. No 
charge -no obligation. 

F. C. C. License by training at 

GRANTHAM SCHOOL OF ELECTRONICS 
HOLLYWOOD SEATTLE KANSAS CITY 

This booklet 
FREE! 

WASHINGTON 

for FREE Booklet CLIP COUPON and mail 
in envelope or paste on postal card. 

This free booklet 
gives details of 
our training 
and explains 
what an F.C.C. 
license can do for 
your future. 
Send for your 
copy teday. 

November, 1961 

for 
FREE 
Booklet 
CLIP 

COUPON 

and mail In 
envelope or 
paste on 
postal 
card. 

1 

To: GRANTHAM SCHOOL OF ELECTRONICS I 
1505 N. Western Ave., Hollywood 27, Calif. 

Please send me your free booklet telling how I can get 
my commercial F. C. C. ticense quickly. I understand there 
is no obligation and no salesman will call. 

Name Age 

Address 

City State 

I am interested in: Home Study, Kansas City classes, la -S 

Hollywood classes, Seattle classes, Washington classes I 
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Marketplace 
Beam Antenna Rotor ... Streamlined, 
weatherproof and rugged, the "Ham -M" 
Rotor is designed specifically to support 
the large, multi -element beams favored 
by amateurs. It features a positive 
electro- mechanical brake that locks the 
antenna against whipping by the wind 
and a remote -control unit calibrated in 
increments of 5° for accurate positioning 
of the antenna. Full information avail- 
able from Cornell -Dubilier, 50 Paris St., 
Newark, N. J. $119.50. 

-0- 
For Hams and SWLers ... Collins has 
introduced their 51S -1 general coverage 
high -frequency receiver. An "all -wave 
brother" to the 75S -1 (which tunes only 
ham bands) , this unit covers everything 
from 2 to 30 megacycles. The circuit is 
triple conversion from 2 through 7 mc 
and double conversion from 7 through 
30 mc. The combination of crystal -con- 
trolled high- frequency oscillators and 

permeability -tuned low- frequency cir- 
cuits makes for a stable receiver. Com- 
plete specs available from Collins Radio 
Co., Cedar Rapids, Iowa. 

-o- 
Hi-Fi Hearing Aid ... Dime -sized and 
completely self -contained, the Otarion 
Normalizer contains a subminiature 
acoustic chamber to give the user more 
normal sound than is furnished by most 
aids. The effect of the tiny acoustic laby- 
rinth is to improve the clarity of low 
tones and speech patterns. The device 
fits flush in the ear and weighs only a 
fraction of an ounce. It has enough am- 

MAKE YOUR INTEREST IN ELECTRONICS PAY Off 
Get The HIGH PAY - PRESTIGE Field of 

°` ° TECHNICAL WRITING 
HERE'S WHAT YOU GET .. 

50 Meaty Lessons 
Over 110 pages of Electronics 
Covers ALL Military Specifications 
Real. practical writing projects 
Full consultation privileges 
Many manuals, charts and diagrams 
Low tuition terms 
Employment Assistance 
State Approved Diploma 
Close personal supervision 
AND MUCH, MUCH MORE 

TRAINING 

ELECTRONICS WRITERS NEEDED NOW -ATWS will train you at 
home at low cost for a profitable career in TECHNICAL WRITING. Thou- 
sands needed in all areas. Get in on the ground floor of this fascinating 
new field. ATWS offers training specifically designed for the needs of 
industry. Course includes everything you need to become a top -notch 
Tech Writer. 
YOU ARE JUST A STEP AWAY FROM TOP PAY -Yes, with your 
present interest in Electronics, you're Just a step from the BIG MONEY. 
Technical Writing is one of the highest paying fields NOT requiring college 
training. It's tailor -made for YOU -but you must ACT NOW. 
THIS COUPON CAN BE YOUR PASSPORT TO SUCCESS 
Fill In your name and address and rush coupon for full Information. We will prove 

to you that we can train you without interfering with your present Income or job. 

AMBITIOUS. 

CAREER BOOK AND SAMPLE LESSON 

American Technical Writing Schools, Inc. Dept. EI -111 

5504 Hollywood Blvd., Hollywood 28, Calif. 

Please RUSH full particulars. 

MEN FOR INDUSTRY 
Nam i' Age 

American Technical Writing Schools, Inc. 
5504 Hollywood Blvd. 

Hollywood 28. Calif. 

Street 

7..n. c... 

NO SALESMAN WILL CALL ON YOU 
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An FCC License 

How To 
Getan 

Or Your Money Back! 
Completion of the Master Course (both Sections) will prepare 
you for a First Class Commercial Radio Telephone License 
with a Radar Endorsement. Should you fail to pass the FCC 

examination for this license after successfully completing the 
Master Course, you will receive a full refund of all tuition 
payments. This guarantee is valid for the entire period of 
your enrollment agreement. 

Successful 
Electronics 

Training 

find out how .. . 
1. 

2. 

You can get job security. Specialized education is the 
road to higher salary and important jobs in the growing 
field of electronics. 
You can solve the problems that stump other technicians. 
Problems in electronics are becoming more complex. 
Your ability to solve problems will help you get ahead 
in your field. 

3. You can handle new electronic devices. Every day, ad- 
vances are being made in electronics. Only through edu- 
cation can you find out how to keep up with these 
developments and how to use the new devices. 

Get This Handy Pocket 
Electronics Data Guide Folder 

FREE 
Puts all the commonly used conversion 
factors, formulas, tables and color 
codes at your fingertips. Yours ab- 
solutely free if you mail the coupon 
today. No further obligation! 

Accredited by the National Home Study Council 

Cleveland Institute of Electronics 
1776 E. 17th Street Desk EI-36 Cleveland 14, Ohio 

November, 1961 

Get All 3 Booklets 

Free... 
a successful plan tar .. 

Electronics Training 

Sorry -Not For Beginners 
Please inquire only if you really want to get ahead and to add to 
what you have already learned in school, in the service, or on 
the job. Some previous schooling or experience in electronics, 
electricity, or related fields is necessary for success in Cleveland 
Institute programs. 

Cleveland Institute of Electronics 
1776 E. 17th Street, Desk El -36, Cleveland 14, Ohio 

Please send me Free Career Information Material 
prepared to help me get ahead in Electronics. I have 
had training or experience in Electronics as indi- 
cated below. 

Military 
Radio -TV Servicing 
Manufacturing 
Amateur Radio 

Broadcasting 
Home Experimenting 
Telephone Company 
Other 

In what kind of work In what branch of 
are you now engaged? Electronics are you 

interested? 

Name Age 

Address 

City Zone State 
EI -36 

a 
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Eff(1RflhI(5 
Train in the 

new shop -labs of (11 

the world famous MIM ® + 

COYNE 
ELECTRICAL SCHOOL 
on a quarter of a million dollars worth 
of equipment or learn at home in your 
spare time with Coyné s modern tele- 
vision training. 

Use this coupon to get our FREE BOOK 

"GUIDE TO CAREERS" 
COYNE ELECTRICAL SCHOOL training training 

1501 W. Congress Pkwy. at Coyne at home 
Dept. of Electronics 11 -W. Chicago 7, III. 

NAME 

ADDRESS 

CITY STATE 
Unlike mod o1Mr schools, wo do not otnploy salesm 

L 

New Electronic Audio Device 
Trains Your Memory For 

Immediate Recall 
While you sleep! 

NEW YORK, N.Y. -If you have trouble remem- 
bering names, dates, facts, languages, here's 
wonderful news: There's no need to suffer with 
a poor memory any longer ... for now you can 
memorize detailed data, master another lan- 
guage, recall speech material, statistics, math 
tables, learn bridge rules, music, poetry, or prose. 
You can actually train your memory- automati- 
cally - while asleep! 

Here's how: The patented new 
Dormiphone Memory Trainer, 
using a dramatic new record- 
ing principle, electronically in- 
creases memory retention as it 
speeds the learning process. 
This amazing teaching tool is 
used by educators, psycholo- 

gists, people of all ages and professions. Yet it's 
so simple, even a child can work its clock -con- 
trolled electronic tape system. 
While a poor memory may handicap even the 
most brilliant individual, a good memory opens 
doors to greater success, added confidence and 
enjoyment. And now, with the Dormiphone, you 
can learn not to forget anything you want to 
remember. 
Start right now: Don't forget to send for scien- 
tific evidence of the Dormiphone's effectiveness. 
Write for FREE literature TODAY or call for 
FREE demonstration. There's no obligation. 
Modernophone, Inc., 367 -111 Radio City, New 
York 20, N. Y. Circle 7 -0830. 
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Marketplace 
plification to correct a hearing loss up 
to about 50 db. Otarion Listener Corp., 
Box 711, Ossining, N. Y. 

--o- 
More Music Power ... Fisher has an- 
nounced a new integrated amplifier 
rated to deliver 110 watts (music 
power) . The Model X -1000 employs two 
pairs of matched EL34's and offers the 

following . features: earphone connec- 
tions to permit personal listening, rear - 
panel input for remote control, 18 
inputs, low and high filters to eliminate 
turntable rumble and surface hiss, three 
DC power supplies, etc. Complete specs 
for the $329.50 unit may be obtained 
from Fisher, 21- 2144th Dr., Long Island 
City 1, N. Y. 

-0-- 
Shrinkable Tubing . . . Sure to find 
many uses in electronic gear of all kinds 
is the new Alpha Shrinkable Tubing. 
The product is manufactured in diame- 
ters up to one inch. It slips easily over 
wires, terminals, small parts, etc. and 
when heat of approximately 135° C is 
applied it shrinks to a predetermined di- 
ameter to form a tight bond. Longitudi- 
nal shrinkage, however, is less than 
10%. Alpha Wire Corp., 200 Varick St., 
New York 14, N. Y. 

111111111111 
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Now... assemble the finest: 
A Professional Quality 

CUSTOMIZED 

TV KIT 
ON EASY 

"PAY AS YOU WIRE" TERMS* 

'- Designed for the perfectionist 
seeking maximum performance. 

.-f^ Easy to assemble; no technical 
knowledge required. 

An ideal "Learning" Kit with 
a complete Course of Study 
is available. 

Professional Quality Features 
The Transvision "Professional" Model 
TV Kit (or Assembled Chassis) is 
designed to satisfy those video -and- 
audiophiles who seek the best possible 
performance of which the art is capable. 
Nevertheless, the kit builder can assem- 
ble this chassis for less than the cost of 
an ordinary receiver. 

Note these unique features: 

Hi -Fi Audio (with 2 EL -84 output 
tubes, oversize audio output trans- 
former, Woofer -Tweeter Speaker Sys- 
tem with heavy magnets and cross- 
over; Extended Range Tone Control). 
Ultra- linear sweep circuits; D.C. res- 
toration; Standard Coil Guided Grid 
Turret Tuner with provisions for 
UHF and special low noise tubes; 4 
megacycle picture bandwidth; 10 mi- 
crovolt sensitivity. 
Heavy -duty power supply (power 
transformer, two low voltage rectifier 
tubes - no silicon rectifiers). 

The TRANSVISION 
"Professional" 

* Only $15 for the Starting Package! 

ALSO AVAILABLE AS AN 

ASSEMBLED CHASSIS 
for custom installations 

Heavy -duty ruggedized construction, 
no printed circuits; built to give trou- 
ble -free performance for many years. 
Includes newest reflection -free 23" 
tube with bonded face, or the 24" or 
27" CRT. 
Selected because of superior perfor- 
mance for use in Educational TV by 
over 3000 schools and colleges and 
U.S. Armed Services. 

9ateisedted iec elect/arscd ? 

Learn the basic principles of 
electronics from the Complete 
Course of Study which is 

available with the Kit. 

As a preliminary, order the Assembly Instructions 

for only $2.00; to be refunded if you purchase kit. 

TRANSVISION NEW ROCHELLE, N.Y. 

Pioneers in Television Kits NEw Rochelle 6 -6000 

START NOW - MAIL 
TRANSVISION, New Rochelle, N. Y. 

THIS COUPON- 
Dept. P D 

Send Free 8 -page Catalog Enclosed is $2. for Assembly Instructions so that I might 

see how easy it is to assemble the Transvision Kit. I understand that this will be refunded if I purchase a kit. 

Enclosed is $15 for the Starting Package. I understand that I can buy packages one at a time 

as I wire. (Models range from $119 to $199.) 

Name Address 

City Zone State 

November, 1961 21 
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2 New easy -to -build 
KITS from H. H. Scott 
Here are kite that make you a professional! Kits you can 
build that look and perform like factory units. 

Kit-Pak box opens to work -table All wires pre-cut, 
pm -stripped All mechanical parts pre -riveted to chassis 

Parts mounted on special Part-Charts in order you use 
them, simplifies and speeds assembly Beautiful gold -finish 
panel harmonize. with H. H. Scott wired components. 

LT -111 FM TUNER KIT 
Professional H. H. Scott Wide-Band timer with 
pre- aligned, on- mainfad silver -plated front 
end. Uses Er -A -Une alignment system ... no 
special tools .. entire alignment takes 15 mimeos. 

MSS* 
LK -72 72 WATT STEREO 
AMPLIFIER KIT 
Plenty of cower for any speaker systems. Tabu- 
lees H. H. Scott features never before available 
M a kit: Separate bass and treble controls, ants 
channel control, tape recorder monitor, many 
more. 

$10.,S 

H. H. SCOTT 
H. H. SCOTT Inc. 111 Powdermill Rd., Maynard, Mass. Dept. 130 -11 

Send me details on your new kits and stseomaster components for 1961. 

Name 

Address 

City State 

*Slightly higher west of Rockies. Accessory case extra. 
Export: Talmo Intsnalmnal Corp.. 36 W. 40th St., N.Y.C. 

KUHN 
MOBILE 
FIXED 

CONVERTERS 

POLICE 
FIRE 
COMMERCIAL 
CITIZEN'S 

BAND 

. "LEADERS IN SPECIALIZED 
RECEIVING EQUIPMENT" 

345A 
Complete 

$29.95 

1011 

A new high gain 
Crystal Controlled 
Converter. Excel- 
lent sensitivity 

. Rugged coo. 
struction ... Easy 
to install. De- 
signed for stan- 
dard transistor 
car radios. Re- 
quires no high 
voltage supply 
2 -54 MC 150- 
162 MC. 

KUHN CONVERTERS . . . the most advanced line 
.. . designed for optimum performance. 

348A 344A 
Complete Complete 

$34.95 $23.95 

Transistorized. di- 
rectly tunable Converter. 
Powered with self -contained 
mercury cell. Excellent sensi- 
tivity and stability. Designed 
for car, home or portable re 

ìvers. Two types available: 
Aircraft VHF 115 -130 MC or 
150 -162 MC. 

A new low cost 
Crystal Controlled Converter 
designed for use ith standard 

car r tadios. Operates 
directly from 12V DC. Rugged 
construction. Good sensitivity. 
Range 2 -54 MC. 

ORDER TODAY or 

SEND FOR FREE 

CAT&LOG ... con- 
taining complete 
information on a 

full line of: 
CONVERTERS AND 
RECEIVERS FOR 

EVERY APPLICATION 

315A Complete $13.95 
A low coat Tunable Con- 
verter for any 10 MC 
area of: 28 -54 MC, Air. 
craft VHF, or 150 -160 
MC. Easily installed. For 
use with home or auto 
sets. 
318A Directly Tunable 
Converter. Available in 
four ranges: 28 -30 MC, 
30 -50 MC. 115 -130 MC, 
or 158 -160 MC. Com- 
plete $19.95 

4rr; i'l aaaaa. 
w ÑIÑ _.. OC 

20 GLENWOOD 
CINCINNATI 17, 

OHIO 
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Marketplace 
CB Handi- Talkie(s) ... Raytheon has 
brought out a Citizens Band handi- 
talkie called the Ray -Ette. It comes in 
two models, the 11- transistor Super and 
six- transistor Regal, selling for $99.95 
and $79.95, respectively. The Super has 
a superhet circuit and the Regal a super - 
regen circuit. 

The Ray -Ette is a nice little handful 
at 15 ounces and dimensions of 5T/4x23/4x 

1 i 6 inches. It has a plastic case and a 
46 -inch telescopic antenna. Input to the 
final stage is 50 mw and Raytheon 
claims ranges of five miles on water, 
two miles on land and "several blocks" 
in congested cities. The Ray -Ette oper- 
ates on a rechargeable dry cell and the 
charger comes with the handi -talkie. 

Raytheon Co., 411 Providence Turn- 
pike, Westwood, Mass. 

-o- 
Smallest Video Tape Recorder . . . is 
completely transistorized, weighs about 
450 pounds and can be readily trans- 
ported. This console, introduced by the 
Sony Corp., Tokyo, is designed to oper- 
ate with the Sony transistorized camera. 
It will have broad applications in the 
fields of commercial communication, in- 
dustry, education, medicine and sports. 
For example, a hospital can tape an 
operation for future study, or transmit it 
over closed -circuit TV for viewing any- 
where in the building. - 

Electronics Illustrated 



direct road to earning 

a successful living in 

electronics -here it is! 

RIDER'S 

BASIC 
RADIO 

by M. Tepper 

6- Volume 'pictured -text' course makes it easy 

A BACKGROUND IN RADIO COMMUNICATIONS 
IS A SPRINGBOARD INTO MANY VITAL 

AREAS OF ELECTRONICS 
Radio communications and the areas that com- 
prise this subject -AC and DC electricity, vacuum 
tubes, receivers, transistors, and transmitters -is 
the foundation for many important branches of 
electronics -FM . and AM radio, citizens band, 
amateur radio. mobile and marine communica- 
tions, telemetry, radar, television, instrumentation, 
microwave. facsimile, ultrasonics, telephony, re- 
mote control, paging, etc. To know the funda- 
mentals Of radio communications is to be prepared 
for all of these important fields, and BASIC 
RADIO presents these fundamentals more clearly, 
more accurately than any text, or any group of 
texts ever published. 

SPECIAL ILLUSTRATIONS MAKE SUBJECT 
EASILY UNDERSTANDABLE 

Not only is the content of the course complete, 
but it is presented in such a manner that anyone 
regardless of previous education can grasp it 
quickly and know the subject thoroughly. The 
reason -carefully selected language, specially pre- 
pared illustrations - specially thought out pres- 
entation. These illustrations are not the typical 
ones found in most books on radio. They are 
specially conceived and selected for their ability 
to convey an idea, make complex thoughts simple 
to understand. You can't miss! There is at least 
one illustration to every page, one to support 
every idea -more than 650 illustrations in all in 
this six -volume course. 

COVERS EVERYTHING YOU'LL NEED TO KNOW ABOUT 
RADIO COMMUNICATIONS TO GET AHEAD 

IN ELECTRONICS 
This 6- volume pictured -text course covers the 
fundamentals and circuitry of radio communica- 
tions. While it stresses fundamentals, it does not 
neglect the practical -it puts these fundamental 
principles to work. You will be able to read 
schematics -recognize circuits used in radio equip- 
ment. You will understand electricity and magne- 
tism. Following the study of electricity, magnetism, 
circuit components, vacuum tubes, power supplies. 
oscillators and amplifiers -the various circuits 
are put to work in simple and elaborate radio 
receivers -AM and FM, auto and communications 
receivers including citizens band, mobile communi- 
cation equipment, etc. 

for you to master radio communications 

You are made thoroughly familiar with semi- 
conductors and transistors their applications; 
what they are -how they work and how they are 
used in radio. Transistor circuits and receivers 
with parts values are shown. 
The last volume provides a thorough coverage of 
transmitters, antennas and transmission lines 
You'll understand modulation and transmitter type 
oscillators, microphones, coupling methods and 
power supplies and transmitter schematics. 
Volume I, DC electricity: Volume II, AC electric- 
ity; Volume III, vacuum tubes and vacuum tube 
circuitry; Volume IV, radio and communication 
receivers; Volume V, semiconductors, transistors 
and transistor receivers; Volume VI, transmitters, 
transmission lines and antennas. 

A LOW COST ELECTRONIC EDUCATION 
6- VOLUME COURSE ONLY $13.85 

This 6- volume course opens the wonderful world 
of electronics to you. The complete course costs 
only $13.85 (soft covers). Or, you can select any 
volume covering the area of radio communications 
in which you wish to increase your knowledge. 
Buy this course today at parts distributors, book- 
stores or order direct using convenient coupon: 
FREE: Write for free brochure showing samples 
of pages demonstrating how special illustrations 
speed your learning. 

10 -DAY MONEY -BACK GUARANTEE 
JOHN F. RIDER, PUBLISHER INC. 
116 W. 14th St., New York 11, New York 

I want to save $1.35 on cost of individual volumes. 
Enclosed is $ Please send: 

...Set of Complete 6 -rol. course in soft 
covers, $13.85. 

Set of Complete 6 -vol. course in single 
cloth binding, $14.85. 
Send me individual volumes: 
....Vol. 1, $2.70.... Vol. II. $2.70.... Vol. III. 
$2.70.... Vol. IV, $2.50.. -.Vol. V, $1.90....Vo1, 
VI. 82.70. 

FREE CATALOG FREE BROCHURE 
We guarantee satisfaction or return to us within 
10 days for full refund. 
NAME 

ADDRESS 

CITY ZONE....STATE 

.t11 
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Alit/ED 
444 -PAGE ELECTRONICS CATALOG 

Including the 

corn 1902 plti kIt knl..-oe 
"1;:!iao 

WORLD'S BIGGEST MOST COMPLETE 

be'62 
EVERYTHING IN 

ELECTRONICS 

including exclusive 

products & special 

values available 

only from 

ALLIED 

Send 
for it 
today! 

SAVE 

MOST 
ON EVERYTHING IN ELECTRONICS 

New Stereo Hi -Fi Systems -Everything in Hi -Fi Components 
New Multiplex Stereo FM All- Transistor Stereo Hi -Fi 

Money- Saving Build -Your -Own KNIGHT-KITS'' for Every Need 
Best Buys in Tape Recorders, Tape, and Supplies 
Citizens Band 2 -Way Radios Short -Wave Receivers 
Amateur Receivers, Transmitters, and Station Gear 
Latest Public Address Systems, Paging and Intercom Equipment 
TV Tubes, Antennas, Accessories Batteries, Wire and Cable 
Test and Laboratory Instruments Tools, Hardware 
Huge Listings of Parts, Tubes, Transistors, Technical Books 

NEW Multiplex 
Stereo FM 

All -Transistor 
Stereo Hi -Fi 

exclusive money- saving KNIGHT' products 
SAVE MOST on famous KNIGHT Stereo Hi -Fi - comparable 
to the best in quality, styling and performance, yet priced far 
lower. Select super -value KNIGHT components or complete 
systems (including latest Multiplex Stereo and All -Transistor 
hi -fi) and save most. KNIGHT products are acclaimed by all 
those who recognize integrity in design and manufacture and 
who appreciate value. 

NO MONEY DOWN 
on Allied's new Credit Fund Plan 
Now - easiest terms ever -see our 1962 Catalog 
for the simple details. 

SEND FOR 444 -PAGE CATALOG TODAY! 

Satisfaction Guaranteed or Your Money Back ALLIED 
24 Electronics Illustrated 
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- In your 1962 

ALLIED 
CATALOG 

includes complete catalog featuring over 70 exciting 

knight-kits ® © A PRODUCT OF ALLIED RADIO 

ktwandsvemp/y ge , 
available only from /1 LL /ED 

ALL -TRANSISTOR 
2 -Band AM- Shortwave 
DX -er Radio Kit $19.95 

TRANSISTORIZED 
Electronic Tachometer 
Kit $24.95 

Amazing 100 -In -1 Electronic 
Science Lab Kit $29.95 

- .o.l:äi 
MULTIPLEX 
Adapter Kit for 
Stereo FM re- 
ception.. $19.95 

.. ........ :..- .. 

All -In -One FM -AM Tuner -Amplifier Kit 
with built -in MULTIPLEX Stereo FM... 

ALL- TRANSISTOR Wireless 
Intercom System Kit $45.00 

building a Knight -Kit is the 
most satisfying do- it- yourself 

experience in the world! 
5 Bio REASONS WHY: 
Convenience Designed -makes you a kit- building expert - 
even the very first time ! 

Wonderful to Build- you'll marvel at the sheer ease of 
assembly with the exclusive "show -how" manual guiding you 
like a good instructor. 
You Own the Best -you'll enjoy with pride a true custom -built 
product, professional in its engineering, styling and performance. 
You Save So Much -because you buy direct from Allied at 
our money- saving volume prices -and because you do the easy 
assembly yourself. 
Easiest to Buy -NO MONEY DOWN on Allied's new Credit 
Fund Plan- easiest terms ever! 

MONEY BACK GUARANTEE: Buy any 
Knight -KIL Build Ill Use Idi You must be 
satisfied or you get your money back 

see more than 60 other KNIGHT -KITS! 

HI -FI KITS 
FM 6 FM -AM Tuners 
70 -W Amplifier 
40-W Amplifier 
32 -W Amplifier 
20-W Amplifier 
Stereo Preamp 
Record -Playback Preamp 

HOBBYIST KITS 
"Span Master" Receiver 
"Space Spanner" Radio 
Transistor Radios 
2 -Way Intercoms 
Electronic Lab Kits 

plus many others 

INSTRUMENT KITS 
Lab AC VTVM 
VOM's 
5' Scopes 
Tube Testers 
Signal Tracer 
Audio Generator 
Sweep Generators, etc. 

Deluxe Stereo FM -AM Tuner 
Kit with built -in MULTIPLEX 
Stereo FM $99.95 

ALL- TRANSISTOR 
40 -Watt Stereo Ampli- 
fier Kit, less case $79.95 

ALLIED 
ELECTRONICS 

for everyone 

ALLIaO _riA010 

AMATEUR KITS 
R -100 Amateur Receiver 
R -55 SW Receiver 
Self- Powered VFO 
Grid Dip Oscillator 
100 kc Crystal Calibrator 
Code Practice Oscillator 

World's Largest RADIO: Electronic 

November, 1961 

Sappy House 

Send 
for it 
today! 

1 

Phone and CW 60 -Watt 
Ham Transmitter Kit.$49.95 

KNIGHT -KITS 
also available 

in Canada 

Mutual Conductance 
Tube Tester Kit. $99.50 

World's Largest Stocks Lowest Money -Saving Prices 
Fastest Shipment Expert Help EasiestPay Terms 
Satisfaction Guaranteed or Your Money Back 

send for the world's biggest 
electronics catalog! 

ALLIED RADIO, Dept. i$4-Li 
100 N. Western Ave., Chicago 80, III. 

Send FREE 1962 ALLIED 444 -page Catalog 

Name 

Address 

City Zone -State 



BEST BUYS IN STEREO AND MONO HI -FI 

New 
Transis- 
torized 
Stereo/ 
Mono 
4 -Track 
Tape Ö 
Deck 

. 
%A-Alt! 

RP100 ' 
Semikit (electronics in kit 
form) $299.95 Wired $399.95 

'28W Integrated 
Stereo Amplifier 11181 
Kit $69.95 Wired $109.95 

Stereo 
Power 
Amplifiers 

100W HF89: 
70W HF87: 
28W 1.1186: 

Kit 
$99.50 
$74.95 
$43.95 

Wired 
$139.50 
$114.95 
$ 74.95 

New FM -AM Stereo Tuner ST96 
Kit $89.95 Wired $129.95 
Incl. FET 

FM Tuner HFT90 
Kit $39.95 Wired $65.95 
Incl. FIT Metal Cover $3.95 

AM Tuner H1194 Incl. FIT 
Kit $39.95 Wired $65.95 

Stereo / Mono Changer / Player 
1007 with stereo cartridge 
and dual sapphire styli $49.75 

New 70 -Watt Integrated 
Stereo Amplifier ST70 
Kit $94.95 Wired $149 95 

New 40 -Watt Integrated 
Stereo Amplifier ST40 
Kit $79.95 Wired $129.95 

Stereo Preamplifier 1-1185 
Kit $39.95 Wired $64.95 

Bookshelf Speaker System 
HFS1 Kit $39.95 Wired $47.95 

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS 

Citizens Band Transceivers 
from 
Kit 
$59.95 
Wired 
$89.95 

New 60W CW Transmitter =723 
Kit $49.95 Wired $79.95 

Transistor Portable Radio RA6 
Kit $29.95 Wired $49.95 
Incl. FET 

BEST BUYS IN TEST EQUIPMENT 

EXCELLENCE 

IN 

CREATIVE 

ELECTRONICS 
Over 2 MILLION 
EICO instruments in 
use throughout the 
world. Compare. take 
them home - right 
"off the shelf" - 
from 1500 
neighborhood 
dealers, most of 
whom offer 

New Metered 
Variable AC 
Auto-Transformer 
Bench Supplies 
Model 1073 
(3 amps) 
Kit $35.95 Wired $47.95 
Model 1078 (71/2 amps) 
Kit $42.95 Wired $54.95 

Tube 
Tester 
=625 
Kit $34.95 Wired $49.95 

6- & 12V 
Battery 
Eliminator 
& Charger 
=1050 
Kit $29.95 
Wired $38.95 
Extra -filtered for 
transistor equipt. =1060 
Kit $38.95 Wired $47.95 

Peak -To -Peak 
VTVM =232 
& Uni -Probe® 
Pat. = 2,790,051 
Kit $29.95 
Wired $49.95 

VTVM =221 
Kit $25.95 Wired $39.95 

RF Signal - °A 
Generator A- - 

=324 fc 
Kit $26.95 '- y 
Wired $39.95 $ , N fi 

NEW AC 
Volt -Watt 
Meter 4t260 
Kit $49.95 
Wired $79.95 

Listen to the FICO Hour, WABC -FM, N. Y. 95.5 

28 

MC, Mon. -Fri., 

DC -5 MC 
5" Scope =460 
Kit $79.95 
Wired $129.50 

5" Push -Pull Scope =425 
Kit $44.95 Wired $79.95 

1000 
Ohms/ 
Volt 
V -O -M =536 
Kit $12.90 
Wired $16.90 

EICO, 3300 N. Blvd., L.I.C. 1, N Y.EI -11 

° describing over 

+' Seed free Catalog free Stereo 

80 top quality Products, for 

Hi -Fi Guide, free Short Course tot 
Novice License, name of 

36 -Pas 1 

I EICO dealer. Send new which 

I GUIDEBOOK 
TO HI -FI for 

GUIDEBOOK 
25¢ or postage 

i Name 
Multi- 1® 
Signal f "' I Address 
Tracer Zone. State 

' Add 5°/ in the West 

Wired $28.95 , 
7:15 -8 P.M. C: 1961 by EICO, 3300 N. Blvd., F . I. C. 1, N. Y. 
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El's SPECIAL REPORT ON 

Here are the results of a monumental project in which 

El constructed and tested all major FM tuner kits. 

Most comprehensive report of its type ever made! 

FM Tuners . . . theory & practice 

Contributing Editor John Milder discusses FM broadcasting and 
the general design of FM tuners. Then he points out technical 
and physical design factors you should consider in the selec- 
tion of an FM tuner for your system. 

Technical Specifications 

Performance figures on all kits, allowing you to make easy 
comparisons of price vs. quality. Our specification chart is 
your best guide when shopping for a tuner kit. 

How El's Tests Were Made 34 

A detailed analysis of the construction procedures followed 
by our builders and the program of rigid tests carried out 
over a period of several months in our laboratory-plus a 

listing of the professional equipment used. 

Reports on Individual Kits 

Discussions of the circuitry and special qualities of each 
FM tuner kit, along with comments by the kit -builders and some 
tips based on our expert kit analyses. The latter will have 
great value to the novice kit buyer. 

Tech Editor's Test Bench 43 

Notes and comments on the reports and their significance by 
Technicai Editor Larry Klein. 
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THEORY & PRACTICE 
A discussion of FM broadcasting and tuner design, 

plus some technical factors a buyer must consider. 

By John Milder 

BY NOW, even the newest audiophile 
recognizes FM as the medium for 

high- fidelity broadcasting. The ampli- 
tude- limiting circuits built into FM sets 
effectively clip AM noise riding in with 
the FM signal. As for wide -range fre- 
quency response, the uncrowded FM 
band allows a station plenty of elbow 
room to transmit the full range of 
audio frequencies without disturbing its 
neighbors on the dial. 

FM's only disadvantage for the aver- 
age audiophile is its fairly short trans- 
mission range. This means that only a 
short distance away from the transmit- 
ter we get into the fringe area: hence, 

"A short distance away we get into the fringe." 

an FM receiver must be sensitive 
enough to pick up and use signals of 
only a few microvolts strength. And now 
that stereo via FM multiplex is coming 
over the airwaves, even greater de- 
mands are placed on FM receiver sensi- 
tivity. Let's look at some of the ground 
rules for good performance from any 
FM tuner -kit or factory -wired. 

FM tuners are necessarily complex, 
consisting of several sections. The first, 
usually called the front -end, selects 
and amplifies the desired station's fre- 
quency. In addition to latching onto the 

30 

signal, it's important that the front -end 
produce as little noise as possible, since 
noise will be amplified right along with 
the signal. Any tube circuit introduces 
some noise, so manufacturers try for a 
maximum signal -to -noise ratio by tech- 
niques such as the plating of the front - 
end with silver or gold to increase con- 
ductivity, special grounded -grid or cas - 
code circuits and low -noise tubes. 

Before the strengthened signal leaves 
the tuner's front -end, a mixer /oscillator 
circuit (as in the standard AM super - 
het) converts it to an intermediate fre- 
quency (IF) . The IF section's job is to 
get the signal (within the IF band- 
width) as strong as possible before it 
reaches the tuner's limiter and detector 
stages. 

The last IF tubes frequently double 
as limiters- depending upon the 
strength of the signal reaching them. 
The limiter's function is to strip off the 
AM noise. To a great extent, the 
limiter's ultimate effectiveness depends 
on the signal -to -noise ratio obtained 
in earlier stages. Only the right corn- 

"The limiter's function is to -strip off AM noise." 
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bination of front -end and limiter per- 
formance can provide the velvety 
background that FM is capable of. 

Finally, the detector (ratio or dis- 
criminator) stage -which nobody has 
yet dubbed the "rear- end " -separates 
the audio content of the signal from the 
RF carrier. The big trend in this area is 
toward wider detector bandwidth. The 
wide -band detector generally has an 
easier time avoiding distortion when a 
broadcast station overmodulates its sig- 
nal. In addition, a wide -band detector 
stage can ignore any slight tendency of a 
front -end to drift off station -thus elimi- 
nating the need for AFC. 

Before we go on to look at the stand- 
ards for good tuner performance, we 
should point out that the problem of 
drift-once the bugaboo of FM -has 
been pretty well licked. If a narrow- 
band detector is used in a tuner, there's 
usually an Automatic Frequency Con- 
trol (AFC) circuit which locks in a sta- 
tion. Some manufacturers even throw in 
an AFC circuit in a wide -band tuner 
which theoretically doesn't need it. 
There have been arguments pro and 
con AFC, since some of the circuits tend 
to cause distortion and a loss of bass 
response. In any case, if AFC is used in 
a tuner, make sure that it can be tem- 
porarily "defeated" during tuning to 
prevent it from blocking out the weaker 
of two close signals. 

A tuner's primary job obviously is to 
make the most of whatever FM signal is 
available. Therefore, the first yardstick 
for most audiophiles is a tuner's sensi- 
tivity rating. Specifications for a tuner's 
sensitivity are expressed in the signal 
strength (in microvolts) needed for a 
given amount (db) of quieting action 
(X microvolts for Y db of quieting) . 

"30 db of quieting is specified as the standard. " 
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Until recently, there was no general 
agreement on techniques for rating 
sensitivity. But the Institute of High Fi- 
delity Manufacturers now specifies 30 
db of quieting as the standard and EI's 
ratings in this survey have been meas- 
ured by this standard. 

A tuner also must measure up in the 
virtues demanded of other hi -fi compo- 
nents. Wide -range audio frequency re- 
sponse is a must, as are low distortion 
(both harmonic and intermodulation) 

and a high signal- to-noise level. You'll 
find these figures on EI's spec chart. In 
addition, there are less obvious factors 
such as physical size, output, etc., which 
may be important in your setup. 

Capture ratio becomes important if 
you live in an area that is about halfway 
between two FM transmitters that op- 
erate on-or near -the same frequency. 
If a tuner has a hard time deciding be- 
tween the two stations in such a situa- 
tion, you'll come up with nothing more 
than hash when you try to tune either 
one. Specifications for capture ratio tell 
you how much stronger one of the two 
signals must be in order for the tuner to 
latch onto it and ignore the second sig- 

"Capture ratio ... tuner decides between stations.'" 

nal. The ratio is stated in db, and the 
lower the figure the better. 

None of the units tested in this survey 
drifted enough (when correctly tuned 
to a station and limiting) to make the 
results worth noting. In all tested units 
the drift problem seems to be a thing of 
the past. And frequency response in 
every case was at least 20 to 20,000 cps, 
+2 db. 

Among other general features worth 
noting, our chart indicates visual tuning 
aids (if any) , the noise level and pres- 
ence of an [Continued on page 32] 
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TECHNICAL SPECIFICATIONS 

Radio Shack 
Realistic HK -200 

Sensitivity Distortion 

Capture 
Ratio 

Signal -to- 
Noise Ratio Wiring 

pt. to pt. 

Space for 
Mpir. 
Adapt. Fuse Home 

nod® 

No 
4.5 pv. 

Instrument 
Aligned _ 

4 pv. 

Har- 
- ,: o 

0.78% 

I.M; 

1.6% 7.8 db 56 db No No 

Arkay FM -7 No 
-® 5 pv. 1.15% 1.85% 7.5 db 42 db pt. to pt. No No 

EICO HFT -90K No 
5 pv. 3.25 pv. 1.1% 2.4% 6.25 db 48 db pt. to pt. No No 

Heathkit FM -4 No 

--g 7.5 O. 0.6% 1.35% 9 db 45 db pt. to pt. No Yes 

Lafayette 
KT -650 

Yes 
8 pv. 5.4 O. 0.15% 0.9% 7.5 db 59 db printed No Yes 

PACO ST -35 -PA Yes 
4.5 pv. 4.25 pv. 0.35% 0.3% 8.5 db 48 db printed Yes No 

Grommes 
101 GTK 

Yes 
6 pv. 4.25 pv. 1.35% 3.6% 7 db 53 db pt. to pt. Yes Yes 

Allied Radio 
Knight -Kit 83YX732 

Yes 
2.9 pv. 

® 
2.45 pv. 

® 
0.35% 

® 
0.29% 6 db 59.5 db printed Yes Yes 

Dynatuner FM -1 Yes 
4.75 pv. 3.25 pro. 0.25% 0.24% 5.2 db 50 db printed Yes Yes 

H. H. Scott 
LT -I0 

Yes 
1.88 pv. 1.75 pv. 0.57% 0.91% 5.8 db 54 db pt. to pt. Yes Yes 

Harman- Kardon 
Citation III 

Yes 
3 pa. 1.95 pro. 0.1% 0.4% 5.4 db 64 db pt. to pt., 

term. board 
Yes Yes 

FOOTNOTES ® Yes- aligned accu ding to manufacturer's instructions. No-no home alignment instructions. 
® 0.15% subtracted rom readings to compensate for residual distortion in test equipment. 

® Pre -wired, pre -aligned RF, IF and detector stages; only power supply and switch require wit' 

_____________________________________ 
© Price includes cabinet unless otherwise noted. 

output level control and where mounted. 
"Compatibility" is a term frequently 

thrown around without much regard for 
its exact meaning. Were all tuners we 
tested compatible with any hi -fi setup? 
We can give a qualified yes. The two 
points of qualification are the high -fre- 
quency loss problem discussed in the 
Tech Editor's Test Bench and the pos- 
sible inadequate audio output voltage of 
some tuners in some setups. 
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The audio output figures listed in the 
table were obtained by feeding in 1,000 
microvolts of signal modulated 100 %. 
Here again, EI's figures may not match 
the manufacturers'. Although the vari- 
ous techniques provide differing results, 
EI's table provides accurate compari- 
sons among the tuners. 

If you have an older amplifier with 
low gain at the tuner input jack you may 
run into trouble when hooking in one 
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FROM EI's TEST LABORATORY 

Visual 
Tuning 

Indicator 

Output 
Level 

Control' 
Outpu -- 

Circ 

Direct Yes® Switched 
(front panel) 

- 1.5 v. 

-Size 

4%' high 
95/6" wide 
6%' deep 

None 

Eye Tribe 
(EM 84) 

None 

Rear 

$29.95 
$34.88 wired 

Modified 
Cathode 
Follower® 

Yes Fixed 0.84 v. 
3 v.® 

45a high 
12%' wide 
754' deep 

$39.95 
$4.95 metal case 

Eye Tube 
(DM 70) Front 

Cathode 
Follower Yes No 1.4 v. 

354' high 
12" wide 
8%" deep 

$39.95 
$65.95 wired 

$ 3.95 metal case 

$12.50 wood case 

None Front 
Cathode 
Follower Yes 

Switched 
(front panel) 
Internal Adjustment 

1.25 v. 
43k' high 

13%" wide 
554" deep 

$39.95 
$62.95 wired 

Eye Tube 
(EM 84) Front 

Feedback 
Triode No Variable 

(front panel) 
1.95v. 

5" high 
14' wide 
11' deep 

$54.50 
$79.95 wired 

Eye Tube 
(EM 84) Rear 

Cathode 
Follower Yes® Switched 

(front panel) 
2.1 v. 

5%' high 
15%' wide 
11%.- deep 

$59.95 
$69.95 semi -kit 
$89.95 wired 

Eye Tube 
(EM 81) None Direct Yes 

Variable 
(front panel) 

2.45 v. 41" high 
14" wide 
9" deep 

$66 (East) 
$69.30 (West) 
$79.95 wired 

($89.95 with case) 

Eye Tube 
(EM 84) Rear 

Cathode 
Follower No 

Switched 
(front panel) 
Adjustable 
(rear panel) 

6 v. 5 %" high 
1554" wide 
1655' deep 

$67.50 

Eye Tube 
(EM 84) Front 

Feedback 
Triode No No 1.9 v. 

4' high 
13' wide 
75" deep 

$79.50 
$119.95 wired 

Signal Strength Meter Rear Feedback 
Triode 

Yes No 1.35 v. 454" high 
15" wide 
1054" deep 

$ 89.50 
$129.50 wired 
$ 12.95 metal case 

$ 24.95 wood case 

Signal Strength Meter 
and 

Center Channel Meter 
Front Feedback 

pair 
Yes (plus 
pre -wired 
IF strip) 

Switched 
(front panel) 
Adjustable 
(rear panel) 

1.95 v. 6" high 
1434" wide 
13" deep 

$149.95 
$229.95 wired 
$ 29.95 wood case 

lJ funec Worked before instrument alignment but sensitivity was too poor to permit a voile IFlhln rear. 

® Choice of high or low impedances gives corresponding voltage readings. 
Q Pre -wired front -end is supplied only with partially assembled ST- 35-PA. 
® Measurements made with DSR circuit switched in. 

L. 

of the two or three tuners on the table 
with the lowest audio output levels. 
This is particularly true if you are 
driving a low- efficiency, acoustic -sus- 
pension speaker. Note that the gain at 
the tuner input jack of the amplifier 
bears no relation to the power output 
capabilities of the amplifier. To be spe- 
cific, even a 50 -watt amplifier driving a 
low -efficiency speaker, when used with 
a low- output tuner, may not provide 
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all the hum -free volume you would 
like -or need. 

Multiplex jacks are present on all the 
tuners. However, all the facts are not 
yet in on requirements for reception of 
stereo. All manufacturers in EI's report 
say their tuner kits are adaptable to 
multiplex, but there is no guarantee that 
they will produce anything to fill the 
"multiplex adaptor" spaces some have 
marked out on their chassis --- 
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ABOUT six months ago, Electronics Illustrated, foreseeing 
the approaching approval of an FM multiplex system 

by the FCC, embarked on a testing project which we mod- 
estly describe as monumental. It was our aim to construct 
and test every FM tuner kit available. 

Our testing program was planned as follows: 
Each tuner would be constructed according to the manu- 

facturer's manual by a person of limited or average kit ex- 
perience. He would make notes on difficulties experienced, 
ambiguities in the instructions, etc. 

The sets were then turned over to the Audio Workshop 
where they were checked for proper wiring. Any errors 
made in construction were rectified and the construction 
manual checked to determine whether the instructions or 
the builder was to blame. Bad connections were resoldered 
(this was the major cause of non -operation) and the tuners 
were then left to heat up. 

We were interested not only in how well the tuners per- 
formed under optimum alignment conditions but -more im- 
portantly-in how well they would function straight off the 
constructor's work bench (assuming they were built cor- 
rectly) . The manufacturer's non- instrument alignment in- 
structions (if any) were followed. (Recently, techniques 
have been worked out for alignment of FM tuners without 
the usually required RF or sweep signal generator and 
VTVM. The tuner's built -in tuning eye or meter usually 
serves as the alignment indicator.) 

After the manufacturer's non -instrument alignment, per- 
formance measurements were attempted on each tuner. We 
say attempted, because among the tuners not providing a 
non -instrument alignment procedure there were several not 
sufficiently sensitive without instrument alignment for In- 
stitute of High Fidelity Manufacturers' figures to be ob- 
tained. The sensitivity of each tuner after home alignment 
or no alignment is listed in the chart (pages 32 and 33) . 

The next step was an instrument alignment of each tuner 
using some of the finest professional equipment available. 
After alignment, the entire series of measurements was 
made again and the final results are noted on the chart. 

It should be emphasized that our figures are not absolutes. 
As we state elsewhere, the tuner you build may be some- 
what better -or worse -than the unit we constructed and 
tested. However, be assured that every effort was made to be 
certain that EI's test units were representative of the aver- 
age production. 

Electronics Illustrated 



Harry Kolbe working 
on a tuner in the spe- 
cially constructed 
shielded cage required 
by the test procedures. 

WHO'S WHO: The bulk of the work represented by this report on FM tuner kits 
was carried out by EI's three Contributing Editors on Audio: Harry Kolbe, David 
Muirhead and John Milder. Kolbe and Muirhead are proprietors of the Audio 
Workshop at 732 Broadway in Manhattan's Greenwich Village. It is a test and de- 
velopment laboratory which EI employs regularly for construction and evalua- 
tion work. Milder is a well -known writer on audio and other technical subjects. 

LABORATORY TESTS MADE BY EI 

USABLE SENSITIVITY was measured for all tuners by the IHFM procedure to make possible direct compari- 
son of all kits. Separate measurements were made after home alignment and after instrument alignment to 
indicate whether the inexperienced builder could hope for good performance without special alignment. 

FREQUENCY RESPONSE was measured by IHFM standards with full allowance for the high- frequency de- 
emphasis built into all tuners. 

HARMONIC DISTORTION was measured by 1HFM standards. 

INTERMODULATION DISTORTION was measured by Society of Motion Picture and Television Engineers 
(SMPTE) standards. 

SIGNAL -TO -NOISE -RATIO (internal hum and noise) was measured by IHFM standards. 

CAPTURE RATIO was measured by IHFM standards. 

OUTPUT LEVEL was measured at 1,000 microvolts input (100% modulation). 

INSTRUMENTS used for alignment and measurements included: 
Hewlett -Packard: Model 400C AC VTVM; Model 400D /db AC VTVM; 

Model 41M DC VTVM; Model 200CD Audio Oscillator 
Measurements Corp.: Model 210A Standard FM Signal Generator; 

Model 80 Standard Signal Generator 
Barker & Williamson: Model 400 Harmonic Distortion Analyzer 
Heathkit: Model OP -I Professional Oscilloscope; Model AA -I Audio Analyzer (IM Distortion) 
EICO: Model 368 TV -FM Sweep Generator 
Knight -Kit: AC VTVM 

El's Editors consider the IHFM standards the best now available. As presented in our chart, they allow a 

reader to make direct and valid comparisons between competitive units -which the varying tes+ methods 
used by manufacturers do not allow. If you're interested in having a copy of the IHFM's booklet outlining 
FM test procedures, write to The Institute of High Fidelity Manufacturers, Inc., 516 Fifth Avenue, New 
York 36, New York. Ask for publication IHFM -T -100, the cost is $1. 
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INDIVIDUAL KITS 
reports on 

The RADIO SHACK REALISTIC HK- 
200 is not only the least expensive, but 
unquestionably the easiest kit in this sur- 
vey to build. It comes with everything 
mounted, aligned and pre -wired except the 
power supply, output and switching. 

The front -end uses a 6BS8 as a cascade 
RF amplifier and a 6AB4 for mixing; a 
12AT7 serves as oscillator and AFC tube. 
Two 6AU6's are used as IF amplifiers and 
a third serves as a limiter. The discrimi- 
nator is a 6AL5 tube. 

The Realistic instructions are as com- 
prehensive as they need to be. The few 
construction steps are clear and accurate. 
It takes about an hour to make the few 

electrical and mechanical connections re- 
quired. No alignment is needed when 
you've finished building the Realistic -it 
simply plugs in and plays. 

Sensitivity for a unit in this price range 
is excellent and distortion quite low -un- 
der the right conditions. Neither figure 
could be significantly improved by instru- 
ment alignment. 

When we first checked out the Realistic 
we obtained a disappointing harmonic dis- 
tortion level of almost 4 %. In addition, the 
frequency response test showed about a 
3 db rise at 20 kc. Our test lab tried vari- 
ous remedies, and then it turned out that 
Radio Shack relies upon the capacity of the 
tuner's output cable (which we did not 
use in our tests) to supply a certain per- 
centage of the required high- frequency 
de- emphasis. When the tuner was retested 
with its own output cable, the kc rise dis- 
appeared and the distortion figures dropped 
to those quoted in the chart. There may 
seem to be little connection between an 
output cable and HD. However, remember 
that the high- frequency boost resulting 
from the too -short cable also boosted the 
harmonics. 

Summing up, the Realistic certainly gives 
you a lot of tuner for a little money. 

The ARKAY FM -7's keynote is sim- 
plicity, and its design has few frills. The 
pre -wired front -end is followed by two 
6AU6 tubes serving as straight IF ampli- 
fiers. A third 6AU6 sees double -duty as 
an IF amplifier and a single -stage limiter. 
A wideband ratio detector is used, followed 
by an audio stage that can be used either 
as a cathode follower or (for higher gain) 
a triode amplifier. 

Packaging and instructions for the FM -7 
are fair. The chief fault of its instruction 
book is that it is not specific enough. The 
novice kit- builder wants to know the size 
of every nut and lock- washer called for. 
And, since each numbered construction 
item often includes four or five steps, it 
would help to make their order clearer. 

Some mechanical connections, such as 
the mounting of the tuning shaft and the 
stringing of dial cord, may be difficult for 
the novice, and some soldering points are 
hard to get at. 
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The front -end is prealigned, but IF and 
detector alignment measures are left to 
the builder, and instruments must be used. 
Without instrument alignment, reception is 
only fair. The FM -7's AFC circuit can't 
be defeated during tuning, which may 
make for a strong station's overriding a 
nearby weaker one. 

The FM -7's performance is adequate if 
you're not in an FM fringe area. 
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The EICO HFT -90's combination of high 
performance and simplicity has proved its 
appeal to kit builders well enough to re- 
main virtually unchanged since its intro- 
duction. The sealed, pre -wired front -end 
(one of the first on the market) uses an 
ECC 85 grounded -grid RF amplifier and a 
reflex converter. The tuner has three 
stages (using 6AU6's) of IF amplification. 
The last of these also acts as the limiter. A 
6AL5 ratio detector feeds the 6C4 cathode - 
follower output. 

One of the first tuner kits to employ a 
wide -band ratio -detector, the ITT -90 
(despite the absence of AFC) shows no 
evidence of drift. 

The HET-90 instruction book is specific 
and easy to follow. Like most other EICO 

kits, it uses conventional point -to -point 
wiring, with recommended lead lengths. 

Actual construction goes pretty rapidly. 
The chassis layout is occasionally a little 
cramping, but there are none of those frus- 
trating instances when the builder wishes 
he had an extra pair of hands. 

The EICO's IF and RF transformers are 
prealigned at the factory, and you can ex- 
pect the tuner to play as soon as it is 
plugged in- without the need of either 
home or professional alignment. But for 
extreme fringe areas, instrument align- 
ment will pay important dividends in sen- 
sitivity. 

A novel and effective "exclamation 
point" tuning eye also serves as the dial 
pointer. 

The EICO's audio output is fairly low. 
This means only that the EICO may not 
adequately drive a low -gain amplifier con- 
nected to a low- efficiency speaker. With 
virtually any modern amplifier, the 
HFT -90's output level is more than ade- 
quate, even with inefficient speakers. To 
maintain the EICO's good signal -to -noise 
ratio, the tuner should be operated with its 
front panel volume control on full at all 
times. Volume level adjustment should be 
made at the amplifier. 

The HEATHKIT FM -4 puts a premium 
on simplicity and value. The new pre - 
wired and pre - aligned front -end of the 
FM -4 uses a 6GY8 triple- triode as an RF 
amplifier, oscillator /mixer and AFC tube. 
The two IF amplification stages use 6AU6's, 
and the limiter stage is also a 6AU6. One 
section of a 6BN8 serves as a ratio detector, 
and the other as a cathode follower output. 

The FM -4 is well packaged and, as ex- 
pected from Heath, the instruction book 
is thorough and well illustrated. A novice 
should be able to assemble the kit with 
ease. While the veteran kit- builder doesn't 
'need to be told to "make sure that a large 
blob of solder does not form here," this is 
exactly what the newcomer has to know. 

There are no really tough construction 
problems with the FM -4, but the small 
tuner chassis does require an occasional 
bit of kit- building agility. For the most 
part, though, construction goes easily and 
without a hitch. As usual, Heath provides 
some extra hardware to replace the parts 
most likely to be lost, and a nice little nut - 
driver to help out in tight spots. 

The Heathkit plays from the moment of 
plug -in and the pre - aligned front -end 
helps keep distortion low. Obviously, in- 
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strument alignment pays dividends in sen- 
sitivity. Heath logically suggests that the 
novice either ignore alignment or turn it 
over to a qualified serviceman. Detailed 
instrument procedures are given. 

While the FM -4 is certainly not a super- 
sensitive unit, it's hard to criticize the kind 
of value it provides for the economy- 
minded builder- especially the newcomer. 
Its front -panel volume control allows it to 
be hooked up directly to a power amplifier. 
The desired AFC level can be set internally 
and then switched on and off at the tuner's 
front panel. Styling is intended to match 
the older line of Heath units. Heath in- 
forms us that the FM -4 will shortly be re- 
styled on the outside, but no circuit 
changes are contemplated. 
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The LAFAYETTE KT -650 is a simple 
and well -designed kit which uses printed 
circuit boards and prealigned IF trans- 
formers and coils to aid construction. It is 
designed for good rather than exceptional 
sensitivity, and actually checks out better 
than the manufacturer's conservative 
sensitivity rating indicates. 

The front -end uses a 6AQ8 dual triode 
which doubles as an RF amplifier and 
mixer. A 6BK7B serves as an oscillator and 
AFC tube. There are two 6BA6 IF stages 
and there are two stages of limiting, using 
7543's. A 6AL5 is used in the discriminator 
stage and a 6AV6, with heavy feed -back 
around it, acts as a "plate follower" output 
stage. 

Lafayette's packaging is good and its 
instruction book thorough, with numerous 
pictorials. Parts are supplied in small en- 
velopes with the numbers stamped clearly. 

Actual construction is fairly simple, 
thanks to the well -planned printed circuit 
boards. Mechanical connections are rela- 
tively easy, and there is no need for the 
brute force approach at any time. The 
chassis is uncramped, and everything is 
accessible to the builder without acro- 
batics. 

Although the front -end of the KT -650 

is not prewired, Lafayette compensates 
with good instructions for alignment with- 
out instruments. The kit's tuning eye is 
used for this purpose, along with the ear 
of the builder. Results are good enough to 
overcome the lack of a preassembly. 

As mentioned earlier, the KT -650 is 
rated conservatively in respect to sensi- 
tivity and actual tests revealed a microvolt 
more sensitivity than specified. Audio 
quality is excellent, with both harmonic 
and intermodulation distortion below 1 %. 
The signal -to -noise ratio also ranked 
among the best. A front -panel level con- 
trol permits the KT -650 to be used with- 
out a preamp, and audio output is fully 
adequate for this purpose. 

The PACO ST -35 kit is unusual in that 
it's available in two forms. As the ST -35, 
it's a conventional kit with printed circuit 
boards. As the ST -35PA, the boards are 
prewired. We tested the PACO ST -35PA 
kit. In both models all RF and IF coils are 
prealigned. 

Up front, a 6AQ8 serves as a grounded - 
grid amplifier and mixer. A 6BK7 is used 
as an oscillator and AFC tube. The first 
two IF stages, using 6BA6's, provide 
straight IF amplification. The last two, 
using 6AU6's, double as limiters. The dis- 
criminator section uses a 6AL5, and a 
12AÚ7 serves as audio amplifier and 
cathode follower output stage. 

The packaging of the PACO is good and 
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the construction book is excellent. 
Although we received our unit with the 

RF and IF circuits prewired, the non- 
wired version is not likely to be trouble- 
some. The PACO exhibited no really 
knotty construction problems. There are 
but few cramped connections, and the 
chassis is roomy and easy to work on. 

PACO's alignment instructions, using 
only the tuner's tuning eye, are quite good 
and less than a microvolt sensitivity could 
be gained with instrument alignment. The 
harmonic distortion, however, was im- 
proved somewhat by the use of instru- 
ments. It was brought down from 1.6 to 
0.35 %. The ST -35's sensitivity should 
prove adequate for everything short of the 
most extreme fringe area. The audio qual- 
ity is good, and the on-off AFC push -but- 
ton on the tuner's front panel is convenient 
and does not degrade performance in any 
way. 

Available too late for inclusion in this 
report, PACO has announced a new, less 
expensive ($42.95) tuner kit, the ST -25, 
which has a sealed, prealigned front end. 
One version (ST- 26- $54.95) includes a 
small audio amplifier to allow direct con- 
nection to a loudspeaker. 
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The GBOMMES 101GTH has no fancy 
trimmings but it's well designed and a good 
performer. In the pre- aligned front -end, a 
6AQ8 serves as an RF amplifier and con- 
verter. Two 6AU6 IF stages follow and two 
more 6AU6's are used in the two limiting 
stages. Two 1N541 diodes serve as the dis- 
criminator and feed directly to the output 
jack. There is no separate stage of audio 
amplification. AFC is provided by a "vari- 
cap" diode and its level may be set by a 
front panel control. 

Packaging and instructions for the 
Grommes are fair. The instruction book is 
not quite specific enough for the novice 
kit- builder, and there should either be 
more pictorials or the present ones should 
be clearer. (One pictorial, for the front - 
end, did not correspond with the front -end 
in the kit itself.) 

Although the tuner is well laid out and 
its chassis is uncrowded, there were some 
problems in construction. The mechanical 
assembly of the tuner required ingenuity 
and effort (from an experienced kit - 
builder). The tuner mounting bracket had 
to be bent and shims inserted between it 
and the chassis. The tuning shaft itself re- 
quired some grease to turn smoothly. The 
chassis had to be drilled to accommodate 

a trimmer capacitor. These problems sound 
more troublesome than they actually were, 
but it's nonetheless to be hoped that 
Grommes will remedy them. As it stands, 
the kit is not for beginners. 

For non - instrument alignment of the 
Grommes you observe the tuning eye and 
listen for maximum interstation white 
noise through an amplifier and speaker. 

Overall performance of the Grommes is 
good. Sensitivity is adequate for all but the 
toughest of fringe areas. The audio quality 
and audio output are adequate (2.4 volts) 
despite the lack of audio amplification 
stages. Note that this tuner lacks an isola- 
tion stage after the detector, and a long 
output cable should be avoided. 

The KNIGHT -KIT 83 YX 732 is straight- 
forward in design, with the exception of 
one important feature: there's a special 
circuit labeled DSR (dynamic sideband 
regulation) which, when switched in, feeds 
back part of the discriminator's audio out- 
put to the tuner's front -end. Knight says 
the DSR cuts distortion due to over - 
modulation by the FM broadcast stations. 
We suggest it be left switched on at all 
times because it also substantially im- 
proves the sensitivity and distortion rating 
of the tuner. Both IM and harmonic dis- 
tortion checked below 0.5 %. 

The Knight employs two stages of RF 
amplification using both halves of a 6AQ8. 
Another 6AQ8 serves as an oscillator 
mixer. Two 6CB6's serve as IF amplifiers, 
two 6AU6's as limiters and a 6AL5 is the 
discriminator. 
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The kit is well -packaged and the con- 
struction book is clear and easily followed. 
Both the front -end and IF stages use 
printed circuit boards, and there are few 
difficult solder connections. 

Mechanical assembly, such as stringing 
the dial cord and mounting the tuning shaft 
is slightly time -consuming but not difficult. 

Thanks to prealigned IF and RF trans- 
formers, the Knight performs very well 
with alignment by the builder. Only for 
extreme fringe -area reception is instru- 
ment alignment at all necessary. 

Space is provided on the kit's extra - 
large chassis for later addition of an AM 
and/or a multiplex sub -section. All that 
is required for this purpose are the appro- 
priate boards and a new panel (available 
from Knight). There's no need to change 
any of the circuits already built when 
adding either AM or multiplex. The unit 
illustrated here, by the way, incorporates 
an AM section and the new front panel. 

As mentioned at the beginning of this 
report, Knight's novel DSR circuit is effec- 
tive, and we think that it should be left 
switched on. In fact, we can't imagine any 
circumstance in which the user would want 
to deprive himself of the really exceptional 
gain in performance that DSR provides. 
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The DYNATUNER FM -1 is the latest 
available of the tuners covered by our re- 
port. Third from the top in expense, it 
need take second place to none in terms of 
operating qualities. 

The FM -1's instruction manual states 
that it is designed for good (but not top) 
sensitivity and extremely high audio 
quality with low distortion. And there's 
no doubt that the FM -1 fulfills its stated 
purpose. For example, our tests showed 
an I.M. distortion figure of less than a 
quarter of 1 per cent. 

Behind the cathode -coupled front -end, 
(a dual -triode 6ÁQ8 /ECC85), a triode/ 
pentode 6AT8A serves as the oscillator/ 
mixer. Four IF stages follow: the first 
two using 6BA6's; the second 6AU6's. 
Each IF stage also functions as a limiter 
when the signal reaches a high enough 
level. And there's sufficient gain in the 
receiver for the last limiter to be effective 
on input noise. The FM -1 also uses a 
balanced -bridge discriminator with a 
wide -band transformer and two matched 
semiconductor diodes. A 12AX7 serves as 
an isolating cathode follower (one triode) 
after the detector and the other triode as 
a "plate follower" audio output. 

Packaging and instructions for the unit 
are good. And construction is remarkably 
simple- considering the high level of per- 
formance achieved. Printed circuit boards 
are used for the RF and IF stages. There 
are a few tight spots for the builder, but 
most connections are easy and uncramped. 
Unlike the other Dynakits, the components 
are not pre -mounted by Dynaco and there 
are some ambiguously numbered holes on 
the board. It's a good idea to double -check 
the component mounting for correctness 
before soldering. The circuit boards are 
sturdy, but some care is in order to develop 
the right soldering technique. Mechanical 
assembly is easy and fast. 

All of the IF transformers, the discrimi- 
nator transformer, and the slug -tuned 
coils on the RF board are pre -aligned close 
to optimum. But, like the other top -rated 

40 

kits, final alignment is to be done by the 
user at home and without test equipment. 
Dynaco supplies full instructions for align- 
ment procedure, which is accomplished by 
using the tuner's eye and your ear. Al- 
though the procedure takes time, it is well 
worth it. Note it involves working on a live 
chassis and in some steps quite close to 
the high- voltage B -plus. Reasonable care 
should be exercised to avoid shock. 

The results of the recommended home 
alignment steps are close to what can be 
obtained with instruments -close enough 
to make instrument alignment unneces- 
sary. (Our lab obtained only a microvolt 
and a half more sensitivity and 0.3% less 
distortion with instruments.) 

Our only reservation about the FM -1 
concerns its high operating temperature. 
This is a "hot" tuner in more than one 
sense. While its heat generation probably 
won't do any harm to the components in- 
side, adequate ventilation is a must for this 
unit. Since it's small, the Dynatuner tempts 
the user to slip it into a convenient cubby- 
hole in a bookshelf or elsewhere. Don't do 
it- failure to give it adequate breathing 
room may shorten the life of components. 

Although the Dynatuner's sensitivity is 
good, its audio quality is unquestionably 
its real calling card. According to the 
manufacturer, the balanced- bridge dis- 
criminator, the low phase shift IF stages, 
and the cathode follower between the 
discriminator and de- emphasis network 
are the keys to the FM -1 tuner's re- 
markably low distortion figures. Whatever 
the reason, the unit's lack of harmonic and 
I.M. distortion is audible and impressive. 

Dynaco will shortly have available a 
multiplex adaptor and a 10 -watt amplifier. 
Both will sell for under $35 and either will 
fit in the space on the tuner chassis. 

Underchassis view shows mounting of the two 
printed circuit boards. The component parts are 
soldered in place before the boards are installed. 
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The H. IL SCOTT LT -10 is a remarkable 
combination of simplicity and excellent 
performance. Although it's the most sensi- 
tive tuner (by 0.2 microvolts) tested and 
rates among the top three in audio quality, 
it uses only five tubes (plus rectifier) and 
two diodes. And it's simple enough for the 
novice to tackle with no qualms. 

Like most of the kits in this report, the 
Scott comes with a pre -wired, pre -aligned 
front -end. It is unique, however, in that its 
front -end is silver -plated for high conduc- 
tivity. A 6BS8 is a cascode front -end and 
a 6U8 is a mixer -oscillator. Two 6AU6's 
provide the tuner's two stages of IF ampli- 
fication, and a single 6U8 serves both as a 
last IF limiter and audio output stage. The 
wide -band detector circuit uses diodes. 

Scott's packaging and instructions for 
the LT -10 are outstanding. All parts are 
mounted and identified in order on sepa- 
rate cards for each construction stage. All 
insulated lead wires are pre -cut to size 
and pictorials are big, color -coded, and 
easy to read. The novice can feel right at 
home here. 

Construction is extremely simple. The 
kit is broken down into 12 assembly groups 
of a few steps each, and a separate diagram 
is provided for each stage. Except for the 
cases where connections are made from the 
pre-wired front -end, each stage has its 
corresponding card of parts. The chassis 
is extremely roomy and all connections 
-electrical and mechanical -are easily 
made. The soldering of the two heat- sensi- 
tive diodes is the only critical job. 

All sockets, terminal strips, etc., are pre- 
riveted onto the chassis. This is both a 
time -saving and trouble- avoiding step. It's 
little appreciated how much difficulty can 
arise in high- frequency RF circuits from 
poor grounding. Scott's attitude is obvi- 
ously that if they go through the trouble 
and expense to copper bond the chassis to 
insure good conductivity, they don't want 
poor grounding on the part of the kit - 
builder to lose the advantages realized. 

The home alignment specified by Scott 

for the LT -10 is simple but effective. The 
tuning meter and, oddly enough, the pilot 
lamp, are the only visual aids needed to 
complete alignment, and the entire pro- 
cedure takes a little over half an hour. 
Instrument alignment produced only a 
marginal gain in sensitivity, but did help 
cut down distortion slightly. Although a 
trifle low, the LT -10's output is adequate 
for any Scott or other modern amplifier. 

It's hard to account specifically for the 
exceptional performance of such a basically 
simple circuit as the LT -10's, but excep- 
tional it is. Scott has long been a proponent 
of wide -band design, particularly in the 
detector stage, and the bandwidth of the 
ratio detector in the LT -10 is actually 2 
megacycles. Scott's combination of a silver - 
plated front -end and a chassis with copper 
bonded to aluminum also undoubtedly 
plays an important role in the LT -10's 
sensitivity -which checked out better than 
Scott's published figures. The tuner's 
sensitivity with both home and instrument 
alignment was the highest, by a slight mar- 
gin, of any tuner tested. The achievement 
of 1.88 microvolts sensitivity by a. home 
alignment procedure without instruments 
is an exceptional feat and a fine tribute to 
Scott's engineering. 

The LT -110 kit, identical to the above, 
but including a built -in multiplex adaptor 
will be available shortly. 

The novel packaging of the Scott kit enables the 
builder to construct the tuner in its shipping box. 
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The HARMAN -KARDON Citation III 
tuner, like the Citation preamps and am- 
plifiers, is aimed at the well- heeled and 
demanding audiophile. It is the most ex- 
pensive and most ambitious of the units 
tested for this report, and its overall per- 
formance is unquestionably outstanding. 

The Citation's front -end uses a 6CW4 
Nuvistor for the first stage. A grounded - 
grid RF amplifier /mixer (ECC85) and an 
ECF80 triode- pentode, serving both as os- 
cillator and first IF amplifier, are located 
on the Citation's pre -wired IF strip. The 
second and third IF amplifiers are 6AU6's 
and two stages of limiting are supplied by 
6BN6 gated -beam limiters. The discrimi- 
nator employs a pair of semiconductor 
diodes, and its output is isolated from the 
de- emphasis network by a cathode follower 
(one triode of a 12AX7). The audio output 
uses both sections of another 12AX7 in a 
"feedback couple" configuration. 

Packaging and instructions for the Cita- 
tion HI are up to the standards expected 
from earlier Citations. They are both ex- 
cellent-as they must be to tackle a unit of 
this caliber. All components are grouped 
separately and in order of their use on spe- 
cial mounting cards. Excellent pictorials 
for each construction stage and close -ups 
of important steps are included. 

As for construction, the Citation attempts 
to make it foolproof in every practical way. 
In addition to the pre -wiring of the Nu- 
vistor RF stage, the Citation III kit also 
includes a pre-wired and sealed RF /mix- 
er-osc./IF assembly (see photo). And, 
as with the other Citation units, a terminal 
board is used (in the cathode -follower and 
audio sections) for accessibility and uni- 
formity. 

Except for a tight corner or two, there 
is plenty of working space in the chassis 
and no special demands are made on the 
constructor for agility in either the me- 
chanical or electrical connections. Despite 
the pre - assemblies, the complexity of the 
Citation III insures that you are going to 
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spend almost 20 hours putting the kit to- 
gether. Take the kit in slow and easy 
stages -you'll avoid errors that way. 

Harman - Kardon claims an audio fre- 
quency response three octaves above and 
below the audible range. Regardless of 
whether this kind of response is necessary, 
there's no denying the fact that the tuner's 
overall audio quality justifies the pains 
taken by its designers. 

The Citation III incorporates a number 
of special control facilities not duplicated 
by any of the other kits covered in our re- 
port. In addition to the volume and tuning 
controls, the tuner's front panel sports an 
interchannel muting switch (and rear 
panel control to set the level of muting), 
an AFC on -off switch and a local - distant 
sensitivity switch to prevent front -end 
overload on strong stations. Two tuning 
meters are incorporated; one indicates the 
strength of the incoming signal, the other 
indicates channel center for precise tuning. 

Home alignment of the Citation III is 
achieved with the aid of its two front -panel 
tuning meters. It is exceptionally effective 
and, as can be seen from our chart, little 
can be gained by instrument alignment. 
The tuner is as sensitive as any available 
and it is interesting to note that some of our 
tests produced slightly better results than 
Harman - Kardon's already superb specifi- 
cations. Not that the improvement of 1 db 
in the signal -to -noise ratio or the 0.05 mi- 
crovolt higher sensitivity has any real sig- 
nificance in terms of the performance of 
the tuner. But what our tests do demon- 
strate is that anyone constructing the H -K 
tuner kit need have no fear that his unit 
won't be the equal of a factory -assembled 
tuner. 

The Citation III ran first or an extremely 
close second in every one of our tests. Its 
many refinements -both in circuitry and 
control functions- justify its premium 
price. 

H -R's prealigned and sealed RF, osc., and IF strip. 
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1D ESIDES the specific performance 
it figures presented in our report, EI's 
experiences with the 11 tuner kits led 
us to some interesting generalizations. 

For example, our tests showed that in 
general, the way to judge a tuner is not 
to count tubes but to look at the per- 
formance specs. 

The audio output circuits show an 
interesting variety. There are three 
general types: the cathode followers, 
the "anode followers" and the outputs 
fed directly from the detector stage (see 
schematics below) . 

The cathode follower, most familiar 
to the hi -fi fraternity, provides good iso- 
lation between detector and output jack 
but has a gain of less than 1 and may be 
noisy. 

The anode follower and "feedback 
pair" employs heavy feedback around 
one or a pair of triodes to achieve a gain 
of more than 1 and low distortion. 

The third output method, direct 
coupling from the detector, is the least 
desirable. True, it does save the manu- 
facturer a tube, but at the risk of high- 
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frequency loss and distortion (through 
loading of the detector) . 

There's a limit to the length of 
shielded cable that can be used with di- 
rect coupling without chopping off the 
top end of the audio signal. You can get 
away with cable lengths of three or four 
feet without running into trouble. If you 
need greater distance between tuner 
and preamp, you had best choose a tuner 
with a cathode or anode follower. If the 
manufacturer has a recommended cable 
length or provides a cable -use it. The 
design of the output stage may require 
the capacity of the cable to achieve 
proper de- emphasis of the signal. 

Professional alignment of the tuners 
provided some surprising data. On some 
kits sensitivity improved, on others dis- 
tortion dropped. And with a few, the 
gains on any factor were minimal. 

This means that it is possible (when 
the tuner has a wide -band detector, pre - 
aligned sub -assemblies and a well 
thought out home -alignment proce- 
dure) to achieve close -to-professional 
alignment without a shop full of test 
equipment. Note that every tuner did 
benefit to some degree from professional 
alignment. Whether the improvement 
is worthwhile or even audible depends 
on the individual tuner. 

A few tuner kits now on the market 
[Continued on page 102] 
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CIRCUITS FOR 

ADAPTORS 
Two basic multiplex adaptor Circuits have ap- 

peared. Here's how they operate. 

By Harry Kolbe 

C INCE the Federal Communication Commission gave its ap- 
proval to the Zenith -General Electric system of stereo multi- 

plex FM, several circuits have been developed for adaptors which 
when connected to your present FM tuner makes possible stereo 
reception. Two basic circuits were designed by GE and Zenith 
at the beginning, and now there are adaptations of both, plus 
some new ideas. 

The basic concept of stereo FM was taken up in the September 
'61 EI so we shall confine ourselves here pretty much to a tech- 
nical discussion of circuitry. Suffice it to say that to receive 
stereo FM you must have either a multiplex stereo tuner or a 
standard tuner with a multiplex adaptor (both amount to the 
same thing) to separate the composite signal into its right and 
left components. (Multiplex is a method of transmitting two or 
more channels of information on the same carrier.) 

Matrixing and Time Division 
The receiving process for stereo FM, can be best understood by 

looking first at the transmission end. One type of stereo transmis- 
sion originates in a matrixing system. There is a main channel 
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Fig. 2- General Electric 
stereo FM adaptor circuit. 
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signal which is the sum of the left plus 
the right (L+R) channels and also a 
subchannel or difference (between the 
left and the right channels -that is) sig- 
nal (L -R) . The difference signal am- 
plitude modulates a 38 -kc subcarrier. 
Sidebands appear as a result of the 
modulation -and then the carrier is 
suppressed. 

In a second type of transmission, the 
time division system, the subcarrier 
modulating signal (L -R) is produced 
by a switching technique which samples 
first the whole L signal and then the 
whole R signal at the rate of 38,000 times 
a second (38 kc) . 

Signal Components 
Both systems include a 19 -kc pilot 

signal, whose uses we will discuss later, 
and also may include a 67 -kc SCA (Sub- 
sidiary Communication Authorizations) 
signal (background music for stores, 
restaurants, etc.) . 

Although the operation of an FM 
tuner is the same whether the incoming 
signal is multiplexed or not, the signal 
available at the tuner's multiplex jack 
is quite different. It contains these com- 
ponents (see Fig. 1) : 

1. The main channel or sum (L+R) 
signal, which occurs between 50 cps and 
15 kc. 

2. The stereo subchannel or difference 
(L -R) suppressed carrier sidebands, 
which occurs between 23 and 53 kc. 

19RC 
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CARRIER 
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CHANNEL 
MONO 
(L +R) 

STEREO SUPPRESSED 
SUR- CARRIER 

IL -RI 

CTR FRED I 
SCA 

SUR -CARRIER 

ISRC 23KC SBKC 53KC ?SIIC 

Fig. 1- Components of stereo multiplex signal. 

3. A 19 -kc pilot signal. 
4. An SCA subcarrier, which occurs 

between 67 and 75 kc (optional) . 

The L+R signal (No. 1) , de- empha- 
sized and amplified, appears at the out- 
put jack of a normal tuner as a mono 
signal. The other components, attenu- 
ated by the de- emphasis network, are 
not audible. To recover the L -R (sec- 
ond channel) modulation you need a 
multiplex adaptor. As we said, several 
circuits to do this job have been devel- 
oped but we will confine our discussion 
to the GE and Zenith designs. 

General Electric Circuit 
Let's look first at the GE circuit, 

which is a matrix type (see Fig. 2) . The 
composite stereo-mono signal appearing 
at the output of the FM detector is fed 
via the tuner's multiplex output jack to 
the stereo adaptor. You will remember 
that this signal contains the components 
listed above. 

The first stage (V1) of the adaptor 
amplifies the signal and provides isola- 
tion between tuner and adaptor. Vl's 
output is fed [Continued on page 104] 
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ELFITIIONIC BRAIlI 
Have a question on electronics? Send it to Electronic Brain, 
Electronics Illustrated 67 West 44th St., New York 36, N. Y. 
Enclose a stamped, self -addressed envelope for prompt reply. 

Resistance Welding 
What is a "resistance welder" and 

how does it operate? 
Richard Klenner 
Dubuque, Iowa 

Resistance welding is the process of 
joining two pieces of metal together by 
passing a heavy current through them 
so that intense heat is generated at the 
spot where the desired joint is to be 
formed. A small portion of each piece 
melts and the molten portions flow to- 
gether. When the current is turned off, 
the metal cools and solidifies and a per- 
manent bond or weld is formed. 

All resistance welding systems con- 
sist of three general components: a 
power source, a system of electrodes for 
applying power to the pieces being 
welded, and a control system for timing 
the application of power. The design of 
these components depends on the mate- 
rials and the type of weld. 

There are three general types of re- 
sistance welders. Spot welding, as its 
name implies, is a method of joining 
two metals by concentrating welding 
current on a relatively small area, 
using small electrodes. Seam welding 
(shown) involves the use of current 
carrying wheels that replace the small 
spot -welder electrodes. The third type 
is the projection method in which high 
pressures as well as high electrically - 
generated temperatures are used. 

Iron Heating Time 
I have two 30 -watt soldering irons, 

one is a standard 117 -volt AC job and 
the other operates on 12 volts DC. 
Shouldn't the 12 -volt iron heat faster 
since it draws more current and has a 
lower resistance? 

Maurice Gilbert 
Montreal, Canada 

Since both irons are rated at 30 watts, 
one will heat as fast as the other pro- 
vided that the mass of the metal tip and 
the conductivity rates are the same. 

As long as the product of the voltage 
and current is the same, the time re- 
quired to produce a certain amount of 
heat is the same. 

The design of the iron determines the 
heating rate. A 30 -watt iron with a mas- 
sive tip will require more time than a 
30 -watt iron with a very light tip to 
reach the same temperature. If con- 
ductivity is good, the heating element 
can transfer heat to the tip quickly. 

Resistor Substitution 
If a project parts list calls for a 

10,000 -ohm, 1/2 watt, 10% resistor, can I 
substitute a. 1 watt, 5% resistor if I have 
one available? 

Raymond Burke 
Jackson, New Jersey 

For all cases of resistor substitution, 
follow these rules: (1) Resistance 
value: Always use the resistance value 
specified; don't substitute larger or 
smaller values. (2) If you have avail- 
able space on your chassis, you can al- 
ways use a larger power rating than 
called for in the diagram. Never use a 
resistor with a lower rating. (3) You 
may always substitute a resistor of 
closer tolerance (such as 5 %) for one 
of wider tolerance (20 %) , although this 
is rather uneconomical. Neer substi- 
tute a wider tolerance, however. -- 
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ANTED ... Although a great va- 
riety of Citizens Band equipment 

can be found on the market, we CBers 
often have a need for some particular 
apparatus or design that simply cannot 
be purchased. 

Take the owner of a brand -new mo- 
bile rig. He has a lot to b e proud of .. . 

shiny whip at the rear of his car and 
an impressive transceiver under his 
dash to draw the admiration of friends 
and neighbors. But after so long, the rig 
becomes important for what it does 
rather than for its appearance. At this 
point, the underdash mounting begins 
to irritate. 

The favored mounting point is in the 
center of the dash, which is fine when 
you have just a driver and one passen- 
ger. But when you pack in three people 
the guy in the center just may complain 
while his legs get barked and his knee- 
caps start forced migrations. 

There's another reason to question 
that center -dash location when the 
driver has to stretch to reach the trans- 
mit- receive switch and other controls. 
It makes for dangerous driving. 

Some manufacturers have taken a 
step in the right direction with a push - 
to-talk microphone button and related 
circuitry. But we'd like to see them go 
one step further by removing the trans- 
ceiver from the passenger compartment 
entirely (see sketch at bottom) . 

WHIP 

TRANSCEIVER 

C 

3 

HANDSET WITH 
PUSH- TO-TALK 

CB CORNER 
Citizens Band News and Comments 

by Len Buckwalter,1W5733 

Take a look at a police radio installa- 
tion and you'll find a mike or handset 
and tiny control box within easy reach 
of the driver. The transceiver is stowed 
in the trunk. This makes sense and 
leaves the under -dash free for (in pri- 
vate cars) an increasing number of 
other accessories. 

The technical considerations for re- 
moting a CB transceiver are not com- 
plicated. We could put the important 
controls (on -off, squelch, channel selec- 
tor, volume) in a small box mounted on 
or close to the steering wheel column. A 
cradle would hold the handset (or mike 
if you want to use the loudspeaker) . 

We'd mount the transceiver in the for- 
ward section of the trunk, close to the 
whip antenna. This would reduce noise 
pickup from the ignition system. 

-0-- 
Pro Features ... Don't misunderstand 

me. Over the past three years we've 
seen some marvelous advances -im- 
proved receivers, multichannel per- 
formance, etc. -that have lifted the 
transceiver out of the wireless mike 
class and almost put it into the same 
league with commercial communica- 
tions gear. My point is: why stop at 
almost? As CB becomes increasingly 
important to the general public, the 
need for professional features emerges. 

[Continued on page 112] 
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Win 100 in El's ELECTRICITY Contest! 
RAVE YOU entered EI's Electricity 
Contest? If not, sit down today and 
write us your answer to the question, 
"What is electricity ?" If you have en- 
tered, try again! It's fun, it's easy .. . 

and the best answers win their authors 
$100. One winning answer is published 
in each issue. 

Remember, you can use any source 
material desired, but your answer must 
be in your own words. Just follow the 
rules at right. 

Entries for cash prize No. 4 must be 
received by November 1, 1961. 

Below is our latest winning entry. 
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Rules: Entries will be judged on aptness of 
thought, clarity of expression and originality. 
Entries must be typewritten and double- spaced 
and may be no longer than two pages of 81/2 x 
11 -inch paper. Ideally, a definition should be 
short. Print your name and address on your 
envelope and the first page of your answer. 
One entry per envelope. El's Editors are the 
judges. Entries will not be acknowledged or 
returned. 

Prizes: $100 will be paid the writer of the 
best definition. One winning definition will be 
published in each issue of El. In case of ties, 
duplicate prizes will be awarded. Other entries 
of merit also may be published and will be 
paid for at the rate of $10 each. 

Mail entries to: EI Electricity Con- 
test, 67 W. 44th St., New York 36, N. Y. 

WHAT IS ELECTRICITY? 

"The nature of electricity is determined by the 
particles of the atom which carry a negative charge 
and are called electrons. These electrons orbit about 
a positive nucleus, composed mainly of protons 
(positive particles), in shells or energy levels. Each 
energy level can hold only a certain number of elec- 
trons. In the atoms of electrical conductors the outer- 
most electrons, being farthest from the nucleus, 
jump easily from atom to atom. During their inter - 
atom trips they are called free electrons, and they 
move in a haphazard manner. When we make them 
move in an orderly manner we have a flow of electric 
current. To do so, we establish an excess of electrons 
at one end of a conductor and a deficiency of elec- 
trons at the other. The electron- deficient atoms at 
the positive end attract some of the free electrons in 
the conductor. Electrons flow in turn from the store 
of excess electrons at the negative end to replace 
those attracted by the electron- deficient atoms. This 
series of actions is due to the fact that an atom in its 
normal state is electrically neutral and it attempts 
to maintain this condition." 

Dale P. Kingsbury 
Mabel, Minn. 



for on- the -nose RF accuracy 

A Dual- Frequency 
Crystal Calibrator 
By Herb Friedman, W2ZLF 

TO MANY, a crystal calibrator is just a means of complying 
with one of the FCC requirements. But for others, amateurs, 

experimenters and SWLs, the crystal calibrator is an important 
tool; useful for calibrating home brew receivers and converters, 
zeroing bandspread dials on communication receivers and insur- 
ing accuracy of test equipment. For the usual cost of a factory - 
wired single- frequency calibrator (about $15) , you can build a 
calibrator having both a 100 kc and 1 me output. Each output is 
independent and can be individually calibrated against WWV. 
The 1 me output is of particular advantage on the very high fre- 
quencies since there is much commercial and home brew equip- 
ment for 6 meters (and some for 10 meters) using superregen 
receivers. The 1 me markers will clearly indicate the band edges. 

Construction 
The major components are mounted on a piece of perforated 

board as shown in the pictorial. The crystal socket is mounted 
with a 4 -40 screw using a 1/4" spacer or stack of 
washers between the socket and the perforated 
board. 

Frequency correction capacitors Cl 
and C2, must be mounted rigidly; 
don't depend on wire alone to hold 
them to the board. Screws are passed 



through their solder tabs and the 
board and connection is made to the 
supporting tab by a solder lug or by 
wrapping wire around the mounting 
screw. Use a heat sink such as an alli- 
gator clip on the lead when soldering 
the transistors. Note that transistor Q2 
(2N274) has four leads; the center 
shield lead is unused and should be cut 
short. 

After the board wiring is completed, 
mount switches SW1 and SW2 and an- 
tenna jack Jl on the cabinet. Two %" 
holes should be drilled to permit adjust- 
ment access to Cl and C2. 

An L- bracket at each end of the board 
is sufficient for mounting. Take care that 
the adjustment screws of Cl and C2 do 
not touch the cabinet and that there is 
room for the battery. The antenna is 
made from an 8 " -10" length of stiff wire. 

Adjustment 
Before applying power, adjust coils 

Ll and L2, aligning the bottom of the 
slugs with the lower coil winding. Re- 
move the crystals from their sockets 
and connect up a 10 ma meter in series 
with the battery. Turn on the unit and 
if the calibrator is wired correctly the 
meter will show only a slight indication 

(about 150 microamperes) . Install the 
100 kc crystal and set SW2 to the 100 
kc position; the meter will read about 
3.5 ma. Adjust Ll for maximum cur- 
rent flow. The tuning is very broad and 
if after four turns there is no change in 
current, leave the slug where it is. 

Next, plug in the 1 me crystal and 
set SW2 to the 1 me position. Repeat the 
above, adjusting L2 for maximum cur- 
rent. Disconnect the meter and the cali- 
brator is ready for use. 

For precision use, the two outputs can 
be tuned against WWV. Tune in WWV 
at a frequency which provides a me- 
dium signa], level. Turn on the calibra- 
tor set to 100 kc and let it warm up for 
about a minute. Couple the calibrator's 
signal into the receiver either by radia- 
tion or by direct connection. A distinct 
beat -note will be heard in the receiver. 
Using an insulated alignment tool, ad- 
just Cl so the beat -note changes to a 
low growl and disappears. This is the 
correct setting for Cl. Repeat the same 
procedure for the 1 me crystal, adjusting 
with C2. 

Checking Mobile Equipment 
A mobile receiver or converter can 

easily be [Continued on page 101] 

Separate crystals and calibration capacitors are used for each of the two fundamental frequencies. 

RI 
150K 

100KC 

m 

IMC 

mi 

CI 

280MMF 

C2tr, 

280MMF 

UJI 

C7 
100MMF 

IE 

R2 
56052 

C 0 

9V 
BI 

L3 
2 5M 

R4 
5600 

SW I 
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SWI 

GROUNDED 
TO BRACKET 

RED DOT-. 

PARTS LIST 

Resistors; 'h watt, 10% 
RI- 150,000 ohms 
R2,R4-560 ohms 
R3- 22,000 ohms 

Capacitors 
CI,C2- 25-2e0 mmf, trimmer capacitor 
C3,C7 -100 mmf ceramic disc 
C4-300 mmf mica 
C5,C6 -200 mmf ceramic disc or mica 
C8,C9,CI0 -.01 mf ceramic disc 
SI -SPST slide switch 
S2 -DPDT slide switch 
LI -2 -18 millihenry slug tuned coil (Miller 6314) 
L2-54 -245 microhenrK slug tuned coil (Miller 6196) 
L3-RF choke, 2.5 millihenry 

1 -2N408 transistor 
2 -2N274 transistor 

I -9 V battery (largest that will fit cabinet) 
JI- banana jack 
Misc -1 perforated board (Lafayette Radio MS -305); 

I cabinet 6 "x5"x4 "; I banana plug to fit JI; 2 
packages flea clips (Lafayette Radio MS -263); 
2 crystals (xtal) 100 kc, I me plus sockets (Use 
Texas Crystal units as other types may not work 
properly.) 
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Most parts are mounted on perforated board which 
is installed in cabinet using small brackets. 



a 
high 
school 
student's 
Radio 
Telescope 
Celestial radio signals record 

themselves on a simple system 

that uses standard receivers. 

By H. Mark Wahl 

ARADIO telescope is essentially a 
receiver. It detects and records the 

emissions of objects whose atoms give 
off energy in the radio band of the elec- 
tromagnetic spectrum. 

The heart of a simple radio telescope 
I built as a high school student in 
Cheyenne, Wyo., is a standard FM re- 
ceiver converted to AM (celestial static 
is AM) by eliminating its limiter and 
discriminator sections. Next, a tuned 
RF amplifier was placed ahead of it for 
higher sensitivity and gain. Then I con- 
nected a communications receiver to the 
IF output of the FM radio and tuned it 
to the FM set's intermediate frequency 
(10.7 mc) . The SW set thus provided de- 

tection and audio output to two re- 
corders. 

The first recorder employs a pivoted 
wooden arm which holds a pen against 
moving graph paper (see diagram) and 
at its other end is attached to a speaker 
voice coil. The coil moves in accordance 
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RALF WAVE FOLDED DOLES ` 
WITH CORNER REFLE 

FOR 100 F OR IOS MC 

ANY CONVENIENT 
NURSER OF WHOLE 

WAVE LENSTHS 

WOPOINT 

1 WAVELENSTHO 
3 METERS 

(1111 INCHES) 
AT 100 MC. 

EXTRA HALF WAVE 
OF FEEDER 

SWITCHED IN HERE 
(SEE TEXT( 

RECEIVER 
SYSTEM 

Dipoles are whole wavelengths apart. The extra 
feeder length is switched in and out on one side. 

Feeder switching above cuts main lobe in and out 
to make signal stand out from background noise. 

with the receiver output and these 
movements are recorded as a line on the 
graph paper. 

The second recorder uses a meter 
movement with a broom straw tipped 
with a brush hair installed in place of a 
pointer. The brush hair moves back and 
forth on a piece of smoked celluloid 
wrapped around a clock- rotated drum, 
leaving an accurate trace. 

All my receiving apparatus was 
mounted in a school locker (shown on 
opposite page) . The door of the locker 
became the back of the cabinet. From 
the bottom, the equipment shown is the 
power supply, communications receiver, 
FM set, interferometer equipment (see 
below) and RF amplifier. 

The antenna is all- important in this 
system, of course. I used two 108 -mc 
folded - dipole antennas with corner re- 
flectors, spaced about 100 feet apart for 
what is known as an interferometer ef- 
fect. With this arrangement, the an- 
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Stick holding a pen and attached to voice coil 
records celestial noise on moving graph paper. 

PIVOT 

SHUSH 
HAIR 

COFFEE 
CAN 

TOP VIEW 

SMOKED 
CELLULOID 

GROOM 
STRAW 

METER 

TO OUTPUT 
OF TELESCOPE 

Broom straw controlled by meter movement writes 
a 12 -hour celestial-noise record on celluloid. 

.....<_._ 

termas can be made rapidly to receive 
and then not receive the radio source 
when a half- wavelength of extra feeder 
line is switched in and out of the lead -in 
of one dipole. 

This is the way it works: the two di- 
poles are placed parallel and horizontal 
any convenient number of whole wave- 
lengths apart to put their energy outputs 
in phase at the receiver. The feedlines 
must be of the same length. 

With the two dipoles in phase, their 
pickup pattern has a strong lobe straight 
up. When an extra half -wavelength of 
feedline is switched into either feeder, 
the dipoles are thrown out of phase and 
the straight -up lobe simply disappears, 
leaving only the surrounding back- 
ground noise. When this background 
noise level is subtracted by the receiver 
from the straight -up lobe, what you 
have left is a clear signal from a sky 
source. The system is relatively simple, 
but it works! - - 
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T 
H 
E 

LISTENER 
Notes for the short -wave listener and DXer 

THE LIARS ... Regular short-wave 
broadcasts began in the 1930's but 

short-wave listening did not come of age 
as a hobby until the Fifties. Prior to this 
most writings on the subject consisted of 
a sales talk that can be summed up in 
one line, "listen to short wave and know 
the world." Just like that. 

A lot of people who, one would sup- 
pose, wanted to know the world fell for 
the line. Not a few soon discovered that 
successful listening involves more than 
just owning a set, so they simply quit. 
Those who became serious listeners - 
who were interested in more than QSL 
cards and understood something of the 
potentials of short wave -exerted little 
influence on the field, unfortunately. 
Not many people in North America have 
ever viewed short -wave broadcasts as 
a medium for the exchange of ideas, of 
international understanding, of educa- 
tion and all the other worthy goals. Con- 
sequently, relatively few (when you 
consider total population) ever have 
bothered to listen. 

As a matter of fact, when you ex- 
amine the short-wave picture in detail, 
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By C. M. Stanbury II 

you find few broadcasters anywhere 
who have even tried for those high goals 
we mentioned. Such stations as Radio 
Moscow and, two decades ago, Hitler's 
radio outlets, have shown how far away 
from the truth you, can get. 

A good many SW services are judged 
merely by their QSL service, with qual- 
ity and quantity of information being 
viewed as secondary considerations. 
And some who do seek information in 
SW broadcasts tend to swallow it whole, 
even when it's from Moscow or Peiping. 

However, most of us are getting craft- 
ier about interpreting what we hear or 
don't hear on the air. We know few 
things are quite as they seem, or are 
described, and that rare is the station 
that sticks strictly to the truth, East or 
West. Had Raphael Trujillo's assassina- 
tion occurred ten years ago it is doubt- 
ful that many listeners who tuned in 
Radio Caribe (see QSL card at bottom) 
on the afternoon of last May 31 would 
have made much of the fact that noth- 
ing but music and commercials were 
being transmitted and all news pro- 
grams had been [Continued on page 99] 



T HE INTELLIGENT MAN'S GUIDE l TO SCIENCE. Two Volumes: The 
Physical Sciences and The Biological 
Sciences. By Isaac Asimov. Basic Books, 
New York. App. 850 pages each. $15 a 
set 

Here are two valuable volumes for 
anyone interested in the world and the 
universe around him. Isaac Asimov, an 
excellent, fluent writer with several fine 
science books to his credit, has now 
made it possible for anyone with the 
necessary curiosity to learn easily and 
enjoyably most of the facts now known 
about man and his universe. Separating 
the physical and biological sciences into 
two volumes, he spreads out a vast 
panoply of knowledge for easy inspec- 
tion. The illustration below, from the 
book, shows the smashing of a silver 
atom by a cosmic ray. The lines are 

tracks left 
fragments. 

Despite the ambitiousness of Mr. Asi- 
mov's project, there is nothing that 
should be forbidding to the average in- 
telligent reader. The writing itself is 
crystal -clear and the contents are beau- 

by the resulting 95 nuclear 
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tifully organized for the reader with no 
vast scientific background. 

Mr. Asimov begins at the beginning - 
with the molecule and the atom. And in 
both volumes he builds his subjects so 
well that they seem to fall effortlessly 
into place in your mind, as if they had 
sneaked in when you weren't looking. 
What does he cover? Everything from 
nuclear physics to psychoanalysis; 
everything from the birth of the solar 
system to the future of man and his 
earth in it. If you're interested in filling 
in the gaps in your knowledge of sci- 
ence, forget the encyclopedia and con- 
centrate on these two volumes. They are 
far and away the best books of their 
kind, and they are unlikely to be chal- 
lenged for a long time to come. 

BASICS OF ANALOG COM- 
PUTERS. By Thomas D. Truitt and 

A. E. Rogers. John F. Rider, New York. 
400 pages. $12.50 

For those who feel that computers are 
trying to be too human these days, ana- 
log computers are more fascinating than 
their digital relatives. The analog com- 
puter does more than count, it learns by 
example and parallel, and can make un- 
canny predictions based on what it 
knows. The authors of this book know 
their subject well and present it clearly. 
And the book itself is as packed with 
facts as any computer. But the illustra- 
tions are another matter. There are just 
too many of them at times. They get in 
the way. There is plenty of useful, im- 
portant information here, but a picture 
is not always worth a thousand words. 

A 
BC'S OF RADAR. By Alan An- 

Brews. Howard W. Sams & The 
Bobbs- Merrill Co., New York & Indi- 
anapolis. 112 pages. $1.95 

Now that radar has gone civilian in so 
[Continued on page 103] 
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Hig, 
KL7DKU 

a Kodiak 

W2ZXM 

San Francisco 
.'WASHINGTON 

El's Contributing Editor on Amateur Radio goes 
on a memorable flight into the blue with KODWC. 
By Robert Hertzberg, W2DJJ 

THE altimeter in the cockpit of the 
C -97 Stratotanker read 15,000 feet 

as the giant plane droned eastward over 
Pennsylvania. Back in the passenger 
compartment, an Air Force officer wear- 
ing the three stars of a lieutenant gen- 
eral sat at a small console containing a 
single sideband transceiver. He ad- 
justed the equipment for the 15 -meter 
ham band, pressed the button on a hand 
microphone and spoke into it. 

"CQ 15, CQ 15. this is K Zero DWC 
mobile, K Zero DWC mobile." 

The transmission lasted hardly five 
seconds. As he released the button a 

babel of voices boomed out of the 
speaker. 

"One at a time, boys," said the officer. 
"Kurt, did I detect your fine Irish accent 
in there ?" 

"Hello, Butch, glad to hear you on 
again," came the reply, with a marked 
Swedish inflection. "Yes, this is 
W2ZXM maritime mobile. Heard you 
were sick, Butch. How are you feeling ?" 

"Okay now, Kurt. Where are you ?" 
"We're in the Pacific about 600 miles 

northwest of San Francisco." 
The sea -going W2ZXM was Capt. 

Henrik Carlsen, skipper of a freighter 
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Pr) 

re 

DL4NC 
Germany 

Gen. Griswold, the high -flying ham, operates his 
transceiver on C-97 on Omaha -Washington hop. 

named Flying Enterprise II. A few years 
ago he achieved fame when he stayed 
on his sinking Flying Enterprise I until 
the last moment. 

Other strong signals rattled the 
speaker. 

"K Zero DWC mobile, this is DL4NC. 
Butch, I thought you'd like to know that 
you're coming in fine in Germany." 

As the general scribbled call letters in 
his log, two other stations popped in. 

"K Zero DWC, this is KZ5AA. 
There's nothing wrong with your signals 
in the Canal Zone, either." 

"Hey, Butch, add me to the list. This 
is KL7DKU, Kodiak, Alaska." 

And so it went. The officer sat there 
in his airplane three miles in the sky and 
talked to friends all around the world. 

This high -flying ham, universally 
known as Butch to fellow amateurs, is 
Lt. Gen. Francis H. Griswold, 57 -year- 
old Vice -Commander in Chief of the 
Strategic Air Command. I was inter- 
viewing him one day recently at SAC 
headquarters at Offutt Air Force Base, 
near Omaha, when he was summoned to 
a conference with the Chief of Staff in 
Washington. Since I was there on a two- 
fold mission -to discuss his ham radio 
activities, as well as SAC's communi- 
cation facilities -he offered me an air- 
borne demonstration of his equipment. 
My official travel authorization was not 
long in coming, needless to say. 

The fun started hours before take -off 
when Butch took me to the hangar to 
show me through the C -97 he would use. 
The C -97 is a transport version of the 
KC -97 flying tanker. (A typical tanker 
version of the plane is shown in our lead 
illustration.) Gen. Griswold's plane is 
much like a lot of other C -97's, except 
he has installed a compact ham station, 
which operates independently of the 
Air Force communications equipment 
used by the flight crew. 

The day was bitterly cold, so the doors 
of the hangar were shut tight. Butch 
flipped on the transceiver just to see if 
it was hooked up and we nearly flipped 
ourselves when W2KR roared in with, 
"Butch, is that you ?" 

He'd made a Nebraska -to -New York 
contact from inside a shielded building, 
and with just an unmodulated signal. 
As I already knew, and was soon to 
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Coveted four -color QSL card from "Butch" shows plane flying over mountains 
and inside shot on back. The author received this card after 1958 contact. 

have proved to me again, Butch is a 
popular guy on the amateur bands. 
Dozens of hams seemingly lie in wait 
for him and when they hear any signal 
near his known haunts they automati- 
cally assume (or hope) it's KCDWC. 

The four quick contacts on 15 meters 
which I described earlier (and are in- 
dicated on our map at the head of this 
article) were the most spectacular com- 
munications on our flight, but activity 
on 20 meters was more continuous. 
From take -off at 10:24 until landing 
four hours later, with a short break 
for a sandwich lunch, we took turns 

HODWC works a station from shack on the ground 
at Offutt AFB, Neb. He uses Collins equipment. 

working the scores of hams who were 
anxious to obtain KODWC's prized 
four -color QSL card. 

We talked to locals in Nebraska, 
Iowa, Illinois, Indiana, Ohio and Penn- 
sylvania as the plane passed almost 
over their antennas, and to others in 
California, New York, Canada, Florida, 
Alabama and Massachusetts. Via phone 
patches by cooperating ground sta- 
tions, Butch spoke to a friend in Cedar 
Rapids, Iowa, and to his daughter in 
Washington. Through W 2 K R, who 
seems to be on the air all the time, I got 

[Continued on page 100] 

Ws Bob Hertzberg (lower right) takes a turn 
at the mike while on flight with Gen. Griswold. 
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MAKE. MORE : 

MONEY. 
ILECTRONICS COMPLETE...LOWER COST... 

WITH NATIONA NATIONAL SCHOOLS SHOP-METHOD TELEVISION- RADIO 
BETTER...MORE 

HOME TRAINING! 
BETTER...Training that is proved and tested 

in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 

MORE COMPLETE...You learn ALL PHASES of 
Tel evisionRadio- Electronics. 

LOWER COST,..Other schools make several courses 
out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less training than 
-you get in our course at ONE 
LOW TUITION! 

TOP PAY... UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 

You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay -in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 

NATIONAL SCHOOLS SHOP- METHOD 
HOME TRAINING, with newly added 
lessons and equipment, trains you in 
your spare time at home, for these un- 
limited opportunities, including many 
technical jobs leading to supervisory 
positions. 

YOU LEARN BY BUILDING EQUIPMENT 
WITH KITS AND PARTS WE SEND YOU. 
Your National Schools course includes 
thorough Practical training -YOU LEARN 
BY DOING! We send you complete stand- 
ard equipment of professional quality for 
buildirg various experimental and test 
units. You advance step by step, perform 
more than 100 experiments, and 
you build a complete TV set 
from the ground up that is yours 
to keepI A big, new TV picture' 
tube is included at no extra. 
charge_ 

EARN AS YOU LEARN. We'll' 
show you how. Many students' 
pay fcr their course -and more, 
while studying. 

GET THE BENEFIT OF OUR 1 

OVER 50 YEARS EXPERIENCE 

APPROVED FOR 
GI TRAINING 

ACCREDITED 
MEMBER 

NATIONAL 1k! SCHOOLS 
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Write to Dept. R4Y -101 

4000 So. Figueroa Street 

Los Angeles 37, California 
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Yes, I want to make more money in Electronics. 
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OP'T BE HÄLFUTRAINEC 
Be a MASTER TECHNICIAN in 

ELFÉTRONICSÌT V-RADIO 
Only N.T.S. offers you ALL 8 PHASES in 

ONE MASTER COURSE 

SUCCESS IS THEIRS; IT CAN BE YOURS TOO! 
When I en- 
rolled with 
N.T.S. last 
November, I 

was trained as 
a Seismograph 

Observer. I was promoted 
to that job on May 1st of 
this year. With your school 
and my practical work in 
the field, my superiors re- 
cognized that I was capable 
of handling the job of Seis- 
mograph Recording. My su- 
periors highly praise your 
school. The day I enrolled 
started me off to success. 

Edgar Wesatzke 

04- 1 

Thanks to 
N.T.S. I have 
a business of 

my own right 
in my home. I 

- am still in the 
Air Force but I have paid 
for all my equipment with 
money earned servicing TV 
sets. Yes, N.T.S. gave me my 
start in television. 

Louis A. Tabat 

4 

As field direc- 
tor of Berean 
Mission Inc., I 

have complete 
charge of our 
radio work. 
With the expert advice and 
training I am receiving from 
you I can do my own repairs 
on our recorders and P.A. 
systems, besides keeping our 
radios going. My training 
from N.T.S. helps keep us on 
the air. I feel privileged to 
be a member of such a fine 
institution. 

Rev. Enoch P. Sanford 

I have a TV- 
Radio shop in 
Yorkville, Illi- 
nois, about 4 

miles from my 
home, and it 
has been going real good. 
I started part -time but .1 got 
so much work that I am 
doing it full -time. Thanks to 
Notional Technical Schools. 

Alvin Spero 

ALL 8 PHASES IN ONE MASTER COURSE PHASE I 
TELEVISION 
INCLUDING COLOR Tv 90% of homes have at least one set. Color Tv is becoming more popular daily. TV Station grow in number, need 

s 
technicians. Maintenance and repair offer 
big opportunities. 

PHASE 5 
FCC LICENSE 
PREPARATION 
FCC License holders 
have a wide range of 
top lobs open to them. FCC License now a 

Communication most 
obs 

PHASE 6 
RADAR AND PHASE 2 MICROWAVES 

RADIO --AM; FM These are the Radios in homes, cars, communications systems schools, all need expert of the future, already upkeep- Stations expand v in tracking and as FM becomes popular. cont ontactin 
Now transistors boom 

g satellites. 
entire field. PHA 7 

AUTOMATION 
L COMPUTERS 
Automation and 
Computer electronics 
are the new tools of industry and commerce. Skilled Technicians 
in these fields are in great demand at top pay. 

PHASE 8 
BROADCASTING 

& COMMUNICATIONS 
In the entertainment 
industry, or in commerce, communications 

and broadcasting have great importance. Installation and maintenance of equipment requires 
trained technician 
know -how. 

PHASE 3 
ELECTRONICS 
Computers. Data - Processing machines, Electronic Controls, 
Guided Missile Systems are new fields where Electronics play a vital role. 

PHASE 4 
SOUND SYSTEMS 
New Popularity of Hi -F¡- 
industrials sound systems business intercoms ms make this a highly 

specialized and important field. """'AIV" 
BUSINESS REPLY MAIL 
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RESIDENT TRAINING 
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Phasing 

Stereo Headphones 
JUDGING by the number of hi -fi ear- 

phones appearing on the market, pri- 
vate listening to stereo must be gaining 
in popularity. Here's a quick and simple 
way to test these phones for optimum 
phase relationship. 

Turn up the volume just enough so 
you can hear the mu- 
sic clearly with the 
phones about 12" 
away from your ears. 
Hold the phones as 
shown above and in 
Position A with 
about 21/2" or 3" be- 
tween the phones. 
Now, while main- 
taining about the 
same spacing be- 
tween the phones, 
reposition the ear- 
pieces as shown in B. 
If the volume in- 
creases at B and 
fades at A, then the 
phones are out -of- 

phase. The out -of -phase phones fade at 
A because the sound waves cancel. 
When both phones are in- phase, there 
will be little or no change in volume. 

If the headphones are out -of- phase, 
reverse the connections to one of the 
earpieces. -1 

POSITION A 
(HEAD -ON) 

POSITION B 
(BY -PASS) 
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-Art Trau$er 
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REPAIR THAT 

By David Herman 

Unsolder the defective car- 
tridge. Be sure to indicate 
which is ground lead wire. 

SINCE a substantial part of a microphone's cost is in the case 
itself, you can save considerable money by rebuilding mikes 

whose cartridge is defective instead of re- buying the entire unit. 
The inexpensive ($6.47) and rugged Shure R5 controlled 

magnetic cartridge is particularly suited for replacement service 
as it has a thick rubber rim which can be trimmed to fit a variety 
of microphone cases. Practically immune to heat and humidity, 
the R5 has a smooth frequency response, suitable both for re- 
cording and public address use. And by removing the cartridge's 
plastic damping cover you can cut its bass response to produce 
a communications microphone with a sharp, crisp quality. The 
R5 has a minimum mounting diameter of 17 /s" so make sure 
(before purchase) that it will fit the mike case. 

The Shure R5 is stocked by most large parts suppliers or it can 
be ordered through your local Shure microphone dealer. -e_ 
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Part of rubber rim is trimmed away with sharp Position cartridge in case and glue shock mounts in 

knife. Make certain RS has snug fit in case. place. New shocks may be made of excess rubber. 

Solder both leads to new 
cartridge making sure that 
ground lead is connected to 
correct lug. Although car- 
tridge is not heat -sensitive, 
it's best to use long -nose 
pliers to carry off the heat. 
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Southern California 
could be a true land 

of opportunity for you. 

By James Joseph 

IF YOU work in electronics or are 
considering employment in the field, 

you've probably wondered about the op- 
portunities waiting for you in one of the 
country's great military -civilian elec- 
tronic complexes -such as Southern 
California. 

We've all read about the wonderful 
things that can happen if you throw 
away your muffler, stock up on sun -tan 
lotion and head for the "land of elec- 
tronic opportunity." Southern Califor- 
nia boasts more than 500 electronic 
plants employing 130,000 technicians, 
engineers and high -level thinkers. Each 
year the electronic companies do about 
a billion and a half dollars worth of busi- 
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ness, some 15% of the nation's electronic 
total. 

But should you go west? 
EI has conducted a survey in depth in 

the Southern California electronics in- 
dustry -from Santa Barbara to the 
Mexican border -and we've arrived at 
some important facts for anyone who 
considers following the trail of the cov- 
ered wagon. Items: 

Electronics is the brightest spot in 
the darkening Southern California em- 
ployment picture. 

Military electronics is growing at 
a rapid rate in Southern California. 

Service shops and manufacturers 
of consumer products are feeling the 
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pinch of too much competition. 
Although the Department of Labor 

has classed much of Southern California 
a labor surplus area (more than 6% un- 
employment) , electronic employment 
jumped 10% in 1960 and an increase of 
5% is foreseen for 1961. 

Declares one industry expert: "Any 
technician or engineer worth his salt can 
find his niche in the Southern California 
marketplace." 

But the area is a paradox. Its elec- 
tronic industry is expanding and diver- 
sified -and also narrowly specialized. 
Defense work dominates. 

Still, in the non -military field, thou- 
sands of electronic technicians man TV- 
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movie consoles in the movie capital, 
cater to an exploding population that 
demands intercoms and hi -fi and auto- 
matic garage -door openers, and set up 
all kinds of small shops on a shoestring. 
Last year, according to the Los Angeles 
Chamber of Commerce, 650 new busi- 
nesses (a good many of them electronic) 
opened their doors every day in their 
domain. 

Defense electronics must be consid- 
ered the backbone of the business in the 
land of waving palms and orange groves. 
Fully 65% of Southern California elec- 
tronics is military- oriented. Currently 
more than 16% of the U. S. electronic 
budget goes to California firms. Only 
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SANTA BARBARA 
Electronic production worker at Hoffman plant 
assembles part of an airborne navigation system. 

Research in Southern California is indicated by 
so lid -state amplifier from the Convair factory. 
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LOS ANGELES 
Technician watches test firing of rocket engine Thompson Ramo Wooldridge plant, in San Fer- 
on TV at a Rocketdyne facility near Los Angeles. nando Valley, typifies beauty of industrial sites. 
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. , . any technician or engineer worth his salt 

can find his niche in Southern California ..." 

the New York -Newark complex gets a 
bigger hunk. 

On the other side of the coin, inde- 
pendent TV -radio servicemen find corn - 
petition fierce and the buck harder and 
harder to come by. "1960 was pretty 
sour," says Burbank's Ralph Johonnot, 
a director of the California State Elec- 
tronic Association, made up largely of 
servicemen. 

Johonnot figures Southern Califor- 
nia's 4,600 independent shops netted an 
average of only $5,000 -$7,500 last year. 
His diagnosis: too many shops in the big 
metropolitan areas. "Get out of the big 
towns and you'll do fine," he says. "But 
in town there's a shop or a guy working 
from his garage on just about every 
block." 

By contrast, wages are high and op- 
portunity ripe for the job -seeking tech- 
nician with know -how and experience. 
Top -flight technicians earn $250 and 
more a week, although starting pay for 
an experienced hand is more apt to be 
in the $100 -$150 weekly bracket. 

Many research firms (California is a 
hot -spot for research and development) 
insist on from five to seven years ex- 
perience in their specialty. Examples: 
computer circuitry, semi- conductors, 
solenoid check -out, telemetering sys- 
tems installation. 

Another facet of the picture shows 
that hundreds of firms stake promising 
technicians to a degree via night school 
at such first -class engineering schools as 
Cal -Tech, UCLA and the University of 
Southern California. If you graduate 
with a C average your company pays 
the cost. 

Take technician John C., who hired 
on as a components tester with a major 
electronics firm at $125 a week. John 
enrolled at a local university, spent 
nearly eight years getting a BS in elec- 
trical engineering at his employer's ex- 
pense and was boosted promptly to 
$800 a month (engineer's salary) upon 
graduation. He now earns more than 
$12,000 annually. John's is an unusual 
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case, however. The average engineer 
with ten years of experience earns 
$11,716. 

Southern California newspapers are 
fat with ads crying for the electronically 
skilled technician. Here's a sampling: 

"Senior Electronic Technicians . . . 

R&D test and analysis of high -power 
amplifier and instrumentation in audio 
and sub -audio range. Degree not nec- 
essary. Top rates, full employee bene- 
fits." -Ling Electronics Division, Ana- 
heim, Calif. 

"Testing, troubleshooting and repair- 
ing such electronic products as small 
scale digital computers, high speed data 
printers. Desired: high school grads 
with additional electronic training." - 
Clary Corp., San Gabriel, Calif. 

Such technician jobs have a wide 
salary range, partly because of great dif- 
ferences in duties performed. Here are 
some average hourly wages: 

Electronic systems tester- $2.75- 
$3.12. 

Electro-mechanical engineering asso- 
ciate- $3.10- $3.23. 

Electronic production technician - 
$2.47- $2.72. 

Precision equipment assembler - 
$2.50. 

Let's look at the case of a technician 
in non -military electronics. His name is 
Harold W., he's 31, married and has four 
kids. Three years ago Harold and his 
family piled in their car, bid good -by to 
Minneapolis and headed for Los An- 
geles. After a month of job -hunting he 
landed a berth as service TV technician 
for Packard -Bell Electronics in Los An- 
geles. 

With only a trade -school background - 
and almost no previous electronics ex- 
perience, Darold now finds himself one 
of two bench technicians in the P -B 
shop, backstopping the company's field 
TV repairmen. He is happy and solvent. 

Fresh -from -college electronic or elec- 
trical engineering grads (with degree) 
easily latch onto $500 to $550 a month to 

[Continued on page 102] 
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HI-FI 

5 STRAIGHT TO YOUR. EARS 
IF you take a glance through the 

family snapshot album, you'll prob- 
ably come across a picture of someone 
-maybe you- sporting a set of old - 
fashioned earphones as he digs the latest 
(1920) Paul Whiteman offering on the 
family crystal set. Thanks to stereo, 
though, earphones have been making 
their way out of family albums and ham 
shacks into the living room. 

There are two good reasons for the re- 
surgence of earphones in the stereo era. 
First, there's the matter of privacy. With 
a headset, you can crank the gain as high 
as your cranium can take it, without dis- 
turbing wives, children, or neighbors. 
Secondly, there's the undeniable fact 
that stereo via earphones sounds great - 
sometimes better than it does by way of 
speakers in a living room. 

For the audio purist, stereo via ear- 
phones isn't the real thing. He contends 
that phones are meant strictly for listen- 
ing to binaural recordings -made with 
a pair of mikes spaced as far apart as the 
average pair of human ears. And he 
feels that today's stereo recordings, with 
microphones as much as twenty feet 
apart, don't yield the proper perspective 
via earphones. After all, he asserts, 
whose ears are twenty feet apart? 

Although this kind of logic is tough 
to dispute, the fact remains that ear- 
phone- stereo is phenomenal- perspec- 
tive error or no. With stereo phones 
clamped on your head, you're no longer 
in your living room; you're right in the 
studio or hall where a recording was 
made. The impact is incredible; every 
subtlety that usually gets lost between 
the speakers and your ears is there to 
hear! 

Most of today's crop of stereo head- 
phones (such as the Koss, Lafayette, 
and Olson, etc.) actually contain a pair 
of small loudspeakers, intended for con- 
nection to the speaker output terminals 
of stereo power amplifiers- usually by 
way of a junction -box that contains re- 
sistors to prevent headset overload. 
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For low -cost, quality stereo, you 
might refer to an article by Harry Kolbe 
in the September, 1960 EI. There you'll 
find an under $5 build -it- yourself gadget 
that will match a pair of the new 8 -ohm 
phones to the outputs of stereo preamps 
tuners, or recorders. If you're on a 
budget, this procedure can temporarily 
save you the cost of a stereo power am- 
plifier and a second speaker system. 
And the listening quality of this ar- 
rangement is so good that you may put 

off buying that 
stereo power 
amp for quite a 
while. 

Army surplus 
stores frequent- 
ly have a stock 
of old "bomber - 
pilot" phones. 
Some of the lat- 
ter, with their 
big, padded ear- 

pieces, will give you wide -range stereo 
with a minimum outlay of cash. But 
they're not all of the same quality, and 
there's usually no way to find out before 
you buy them. One remedy for the 
strident sound of some of these head- 
sets is to unscrew the cap -take out 
their cardboard or plastic inserts -and 
substitute pieces of speaker grille - 
cloth. 

Another short-cut is supplied by the 
older high- impedance headsets. These 
you can connect to the preamp without 
a matching box. Companies like S. K. 
Brown, Permoflux, and AKG still pro- 
duce them. 

If you'd like to follow up the question 
of stereo vs binaural perspective, there's 
an illuminating article in the Apr. '61 
Journal of the Audio Engineering So- 
ciety-"Stereo Earphones and Binaural 
Loudspeakers." The author discusses 
the theory of perspective, provides sche- 
matics of networks that will convert a 
stereo recording for binaural listen- 
ing 
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I have bought a Japanese tape re- 
corder selling for $29.95 and I think it's 
a lemon. I want to incorporate a minia- 
ture level meter, an AC erase circuit, 
and tone controls in it. Also, how can I 
increase its output? 

Charles Hile 
Tiff en, Ohio 

The Hi -Fi Clinic would like to ask 
you a question; why did you buy a 
$29.95 tape recorder in the first place? 
These little jobs are not lemons -they're 
fine, but only for the purpose their 
manufacturer intended them; that is, 
voice recording. 

Even if the various modifications you 
inquire about could be made on your 
machine, this would do nothing about 
its inherent flutter, wow, noise, distor- 
tion and limited frequency response. To 
attempt redesign of your recorder to 
bring it up to the standards of a $200 
machine would probably cost you far 
more than $200 worth of time and effort. 

Intermittent Hum 
I am bothered by a very loud hum that 

occurs whenever I move the shielded 
cable that connects my tuner and ampli- 
fier. I can eliminate the hum by placing 
the cable in just the right position, but 
if I move it a fraction of an inch, the 
hum starts up again. Any ideas? 

Alan Vogel 
Huntington, N. Y. 

There's a break in the shielding of the 
cable, probably right at the point where 
the shield braid is soldered to the phono 
plug. You can tell at which end the 
break is by close inspection, but the 
odds are if one end has let go, the other 
one will f o 11 o w shortly thereafter. 

November, 1961 

HI-FI 

CLINIC 

Rather than attempt to re- solder the 
plug, I would suggest that you cut the 
old plugs off, get a new pair of phono 
plugs and make up a new cable. You 
can prevent repetition of the problem by 
wrapping a couple of inches of plastic 
tape around the shielded leads at the 
point where they enter the plug. 

New Stereo Preamp? 
I now have a 20 -watt integrated 

monophonic amplifier and I'd like to go 
to stereo. Should I purchase a stereo 
preamp or can I get away with buying 
only another amplifier? 

Martin Aronstein 
Louisville, Kentucky 

I would suggest purchasing a stereo 
preamp for a number of reasons: first, 
you will have the additional facilities 
useful with stereo program sources, 
such as stereo reverse, balance and the 
like. Secondly, the output of some 
stereo cartridges is low in relation to 
monophonic cartridges and your mono 
preamp stage probably lacks sensitivity. 

Assuming that you purchase the 
stereo preamp, you can adapt your inte- 
grated amplifier to function as a basic 
amplifier in one of two ways. One 
method is to set your tone controls at 
their flat position; the loudness control, 
if any, off or at minimum; and the vol- 
ume control at maximum. Then take one 
of the leads from your stereo preamp 
and plug it into the auxiliary input. You 
will then be able to adjust the tone, vol- 
ume, etc., from your stereo preamp. 

If your integrated amp has a tape out- 
put jack you may be able to use this as 
an input to the power amplifier section 
of your unit. The advantage in using the 
tape output jack is that the preamp stage 
and the tone and volume controls are 
bypassed. Run a shielded cable from 
one output channel of the preamp to the 
tape output jack of your amplifier, then 
check to see if the tone and volume con- 
trols are operating. 
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NEW RULES FOR 

What do those changes in FCC regulations really 

mean to the guh the mike? Here's the answer. 

By Len Buckwalter, 1W5733 

THE birth of the Class D Citizens Band in September 1958 
stirred up a large amount of enthusiasm ... and almost as 

much confusion. Early regulations spelled out only basic features 
of the band, setting off endless speculation on how far one could 
go in terms of range and kinds of communication. After a wait - 
and-see period that lasted about 18 months, the FCC has made 
clear its answers to those questions in a spate of amendments to 
Part 19 of the regulations which are found in a group of the 
agency's Transmittal Sheets. If you are keeping your Part 19 
regulations up to date -and you should be if you hold a CB 
license -it is a good idea to place all the pages in a looseleaf note- 
book and then add the Transmittal Sheets as they come out, as 
pictured below. 

Most of the new amendments are concerned with improper use 
of the Citizens Band. Some are strictly technical. All reflect the 
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New rule limits transmissions to 5 consecutive 
minutes, to be followed by 2 minutes of silence. 

enormous growth of CB and the need to 
keep the service of value to the greatest 
number of users. 

To bring the limits of operating range 
into sharper focus, the rules have under- 
gone some substantial rewording. The 
words "groundwave" and "skywave" 
are new additions to Part 19. They state 
clearly that CB is restricted to transmis- 
sion via groundwave, that part of the 
signal which travels horizontally be- 
tween two units. The range on ground - 
wave is upwards of 20 miles, depending 
on the height and efficiency of your an- 
tenna. 

Skywaves, which are signals reflected 
from the ionosphere, can cover hun- 
dreds of miles when conditions are right, 
but their use is illegal for CBers. 

It's easy to recognize skywaves. First 
sign is when you hear stations with call 
letters outside your area (revealed by 
the first number in the call letters) . 

These signals can sound like locals but 
are audible only a few hours a day. They 
also are subject to fading, growing al- 
ternately weak and strong over several 
seconds. The skywave path is usually a 
two -way street and contact is possible, 
but by law can be made only in an emer- 
gency or distress situation. 

A not -so- obvious change has crept 
into the section on Permissible Commu- 
nications. The original law made little 
distinction between what or what kind 
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of stations were involved in communi- 
cations. Now it's more precise, saying 
that CB is "primarily to communicate 
with other units of the same station ..." 
This is obviously a crackdown on 
neighborly, indiscriminate conversa- 
tion. However, if you have a definite 
message to send to a station bearing dif- 
ferent call letters it's still perfectly ac- 
ceptable. 

The commission has taken a firm 
stand on CQ, the general call used in 
ham radio. Their opinion is now written 
into the rules. Although it specifically 
forbids calling an unknown or random 
station, it does leave the door open for 
an important kind of call in CB radio - 
one that is not addressed to a known sta- 
tion. It might be termed a limited -gen- 
eral call. Let's say that you are on 
vacation in an unfamiliar part of the 
country, looking for a motel. There is 
no reason why you can't send out a call 
to unknown motels in the area for infor- 
mation. This can be extended to include 
contact with a local CB station for route 
instructions or other information. In 
each case you don't know the call of the 
stations, but there is a valid message to 
send and CB radio is the ideal medium 
for it. 

New paragraphs have shown up in the 
rules to limit the time you have for 
transmitting a message. The original 
wording left it up to the operator to de- 
cide the "minimum practicable trans- 
mission time." To prevent excesses, 
there are now limits which affect two 
types of transmissions: that of a single 
station, or the back -and -forth exchange 
between two units. In neither case may 
the talking time be more than five con- 
secutive min- [Continued on page 100] 

The terms "skywave" and "groundwave" have 
now entered CB rules. Skywave use is illegaL 
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By Robert Hertzberg, W2DJJ 

Q CUTIES ... In the International 
Q code, QSO means, "I can communi- 
cate with . . . direct (or by relay 
through . . .)." Pronounced "kewso," 

CONFIRMING 
OUR EYEBALL QSO 

K2gPL 
STAN SUCKW ALTER 

AMATEUR RADIO EXCHANGE 

I S3-21 Hllkld Ae.. Jamaica 32. NY_ FFone AX'eI 77577 

this abbreviation normally pertains to 
any station- to-station contact on the air. 
Not so long ago I was puzzled to hear 
the expression, "eyeball kewso," and it 
took me five minutes of eavesdropping 
on a QSO to realize that it meant a meet- 
ing in person. But now we can report 
still further progress, Q- wise -a new Q 
card. It's a QSL card that confirms an 
eyeball QSO (see cut) . 

-o- 
Patch Traffic ... It is common to hear 

a sort of a footnote attached to direc- 
tional CQ calls that runs, "with phone 
patch traffic for ..." 

Since telephone companies every- 
where are fussy about their instruments 
and discourage subscribers from attach- 
ing things to them, some hams are re- 
luctant to use patches. Actually, there 
is no need to worry on this score. The 
patch units now on the market can be 
connected in about three minutes and do 
not disturb the normal operation of the 
phone. 
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Unofficially, the telephone companies 
welcome patches for a darned obvious 
reason: they produce a great deal of 
extra business in the form of toll calls. 

Just as obviously, the phone people 
must remain officially opposed to 
patches. To give an okay would be a 
sure invitation to the destruction of a lot 
of equipment. 

-o- 
Flying Hoop ... An odd -looking mo- 

bile antenna that resembles a basketball 
goal (see photo) is seen on the streets 
and highways with increasing fre- 
quency. The rig is for 2- and 6 -meter 

mobile operation. It's called the halo 
and is more effective than a straight 
whip. Our photo shows a halo sported 
by K8EGR. [Continued on page 103] 
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Eerie whistles and hisses are companions 

to CW stations working on the VLF band. 

By Tom Kneitel, 2W1965 

EERIE ... weird ... a jungle ... wild ... those 
are some of the words used to describe the 

goings -on in radio's fantastic basement -the seg- 
ment of the electromagnetic spectrum known as 
Very Low Frequency (VLF) . The basement begins 
at 30 kc and goes down. 

The inhabitants of these frequencies are indeed 
strange. Among them, for instance, is a 2,000,000 
watt station of the U.S. Navy which is 40 times 
more powerful than the biggest commercial station 
in the country. But even the Navy's behemoth is 
flea -powered compared to the strangest broadcaster 
of them all, Mother Nature, who runs about one 
thousand million watts down in the VLF reaches. 
The old girl puts out some interesting programs, too. 
You don't get Jack Benny or Elvis Presley, but you 
do hear some weird whistlers, the dawn chorus, the 
hiss, echoes, risers, clicks and (in the words of the 
Naval Research Laboratory) "other unusual emis- 
sions." You also can hear "joint- venture" trans- 
missions, those initiated by man and taken over 
by nature. 

To get down to specifics, several stations operate 
regularly from 30 kc down to about 14.5 kc, and 
experimental transmissions have gone below that. 
Obviously, some type of narrow -band, continuous - 
wave (CW) transmission is required. The 3,000 - 
cycle bandwidth for voice transmissions would leave 
room for only about five stations between 15 and 
30 kc. 

However, it is the strange noises which really 
set the VLF band apart and make it interesting to 
monitor. These random signals have come under 
close observation recently and it has been found 
that they are caused by natural phenomena, some 
known and some only guessed at. 

The most frequently heard signals are eerie de- 
scending shrieks called whistlers. They're caused 

BASEMENT 
of radio 
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A forest of towers occupying a whole 
peninsula marks Navy's new two -mega- 
watt station, NAA, at Cutler. Me. Sta- 
tion's huge VLF antenna is supported on 
21 towers up to 900 feet tall. Seventeen 
appear in this picture. Ships as far away 
as the Mediterranean receive NAA. 

The route of the whistlers is shown by 
looping stick held at left by Harold 
Dinger of Naval Research Laboratory. 
Whistlers are generated by lightning (see 
diagram below) and bound from one 
hemisphere to the other. Behind Dinger 
is Navy's whistler monitor equipment. 

IONIZED LAYERS 
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Navy's NLK (Big Jim) is famous VLF station at 
Jim Creek. Wash.; this is transmitter building. 

by the sudden release of about one thou- 
sand million watts of peak power into 
the radio spectrum by a lightning dis- 
charge. 

To show how whistlers are born we'll 
start with a burst of lightning. As it 
flashes it radiates energy in all direc- 
tions, its groundwave signal causing 
static on ordinary radios. Some of the 
lightning's energy bounces off the iono- 
sphere and comes to earth as skywave 
static. But, most importantly for VLF, 
some energy penetrates the ionosphere 
and, being electromagnetic in character, 
starts traveling upward parallel to the 
earth's magnetic field (remember the 
dotted field lines in your physics text- 
book?) . Following these lines, the light- 
ning's signal goes tens of thousands of 
miles into space and comes to earth at 
the corresponding latitude in the oppo- 
site hemisphere, then bounces back to 
the point of origin. The trip is made at a 
speed of 186,000 miles a second. 

But what goes out as static comes back 
as something else -a whistling tone of 
descending pitch. This is because the 
original static covered all radio fre- 
quencies but during the long trip the 
high frequencies travel faster than the 
low ones and return first, followed im- 
mediately by the others, causing a de- 
scending pitch. Sometimes whistlers 
bounce back and forth several times 
along the arc, creating echoes. 

As many as 150 whistlers a month 
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Control room with quartz -crystal clock (left) at 
NBA, Navy time station in the Canal Zone. 

have been recorded, with peak activity 
in March and October between 11 P.M. 
and 7 A.M. EST. Whistlers are studied 
at several sites, among them Stanford 
University, the National Bureau of 
Standards Laboratory at Boulder, Colo., 
and the Naval Research Laboratory in 
Washington. 

Although a good audio amplifier 
hooked to a large loop antenna can en- 
able even a home experimenter to hear 
whistlers, the Naval Research Lab em- 
ploys a long omnidirectional antenna fed 
into a rig with an amplification factor of 
1,000,000. The equipment tunes down to 
.8 kc (800 cycles) , lowest radio fre- 
quency yet achieved. 

Much remains to be learned about 
whistlers. Not long ago Professor M. G. 
Morgan of Dartmouth set sail for Decep- 
tion Island in Antarctica in a project in 
which scientists hope to transmit arti- 
ficial whistlers. [Continued on page 114] 

Call 
NAA 
NLK 
NSS 

GBR 

N PM 

NBA 
NPG 
GBZ 

DX GUIDE TO VLF 

Kc 
14.8 

15.3 

15.5 

16 

16.6 

18 

18 

19.6 

Location 
Cutler, Me. 

Jim Creek, Wash. 

Washington, D.C. 

Rugby, England 
Honolulu 

Summit, C.Z. 

San Francisco 

Criggon, Wales 



For the man who has everything .. . 

and needs help to get rid of it .. . 

The Panic Button 
By Fred Maynard, Motorola, Inc. 

SAY YOU'RE the hard -pressed Madi- 
son Avenue type. You worry about 

everything ... about the winter house, 
the summer house, the three cars, the 
two boats, the wife, the kids, the girl 
friends. Sweat pops out on your brow, 
your grey flannels get greyer. What do 
you do next? 

Relax ... and just press your handy 
Panic Button. Help is on the way. In 
fact, everybody in the office will be on 
the way to your sweatbox to find out 
what the heck the racket is. So you pass 
on all your problems to them and stop 
worrying. 

The original version of the Panic But- 
ton was an electronic siren hardly as big 
as a giant -size Miltown box. With an in- 
genious transistor circuit, a homemade 
coil and a handful of standard parts, it 
produces the piercing wail of a true 
siren. As a novelty, it attracts attention 

everywhere -if that's your life's aim. 
However, the Panic Button also has 

a serious side. The fact that its circuit 
does produce a true siren wail makes it 
applicable for police, Civil Defense and 
other emergency duties. On a police car 
it can be combined with a small PA sys- 
tem to form a dual -purpose unit. Its 
output is sufficient to drive an efficient 
PA horn large enough to alert a whole 
area. And the Panic Button's cost is a 
fraction of the selling price of an air 
siren. 

Construction 
You may build the button in any box 

large enough to contain the parts. You 
can see some of the versions in the lead 
photos. The author's model is built in a 
31/4" x 21/4" x 1%" Minibox. 

Inductor Ll can be wound in a few 
minutes. The core is a 1/4" diameter 2" 
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long iron stove bolt with two nuts. 
Screw one nut about 11/2" from the head 
end. Next, cover the bolt with a layer or 
two of plastic electrical tape to protect 
the wire from the sharp threads. The 
coil should be scramble -wound between 
the nut and the head of the bolt keeping 
an even distribution of wire over the 
winding area. The turns should be kept 
fairly tight since loose turns may result 
in "ragged" sound. 

Start at the nut end of the bolt and 
wind 150 turns of No. 28 or 30 cotton 
or nyclad insulated wire. Bring out a 
2" loop in the wire (for the center tap) 
and then continue to wind 150 more 
turns in the same direction. Wrap the 
coil with a layer of tape and mount it on 
a bracket or directly to the cabinet with 
the spare nut. The 2" loop tap goes to 
the negative battery terminal. 

Circuit Operation 
The oscillator comprises Cl, Ql, Ll, 

Rl, and R2 in a conventional Hartley 
oscillator with inductive collector to 
base feedback. The Hartley oscillator 
alone, however, would produce a sine 
wave and would sound more like a 
whistle than a siren. The siren effect is 
achieved by choosing the proper values 
of Cl, Rl, and R2 which establish a 
quench frequency determined by their 
time constant. The quenching frequency 
is highly sensitive to the voltage at the 
junction of R1 and C2, rising to a high 

November, 1961 

frequency as the voltage increases. 
The charging voltage at the junction 

of Rl and C2 is dependent on the time 
constant of R3 /C2. In other words, R3 
controls the rate at which the frequency 
of the tone rises. When SW1 is closed, 
the voltage across C2 starts to rise and 
continues to do so, as long as SW1 re- 
mains closed, causing the sound to rise 
in frequency. Eventually equilibrium 
is reached and the pitch remains con- 
stant. When SW1 is released, C2 dis- 
charges through Rl and R2, the voltage 
at the junction of Rl and C2 falls, and 

For ear -splitting volume an inexpensive PA trum- 
pet such as the Olson Model S -350 may be used. 

,n 



the frequency of the sound lowers 
gradually. The rate of rise and decay can 
be varied by changing the value of R3 
or C2. The pitch of the tone can be 
changed by using a different value for 
Cl. Both the speed at which the sound 
rises in frequency and the upper limit 
of its frequency are dependent on the 
battery voltage. You can experiment 
with different part values to achieve the 
most desirable effect with the battery 
selected. 

Almost any audio transistor will pro- 
duce oscillation in this quenching cir- 
cuit. However, the dynamic range of the 
siren tone will be greater if a high -gain 
transistor such as a 2N1193 is used. An 
even greater dynamic range can be pro- 
duced by using two low -gain transistors, 
such as 2N1191s, in place of Ql, in 
the Darlington amplifier configuration 
shown in the schematic. However, this 
may require further changes in the 
values of Rl, R2, and Cl. 

The oscillator output is emitter -fol- 
lower coupled to the base of Q2. For best 
results, the impedance of the speaker 
voice coil should be in the range of 45 
to 100 ohms. Ten -ohm speakers work 
well but deliver less audio power, some- 
what thinner quality sound, and cause 
a much higher current drain on battery 
Bl. Bl can be from 3 -9 volts; greater 
volume and a higher pitch is attained 
with a higher voltage. 

If a three- transistor circuit is built 
and a 10 -ohm voice coil speaker is used, 
it will be necessary to power the Button 
with at least size D flashlight cells. If 
only penlight cells can fit in the housing, 
it is necessary to use Alkaline Energizer 
cells, such as Eveready E91, to supply 

Inside view of one of the more compact ver- 
sions of the Panic Button. Components are 
mounted on a perforated board with a cutout 
for the loudspeaker. Arrangement not critical. 

Rt 
62K 

C2 
+ 1OOMF 

X2 

X3 

PARTS LIST 

Resistors: y2 watt, 10% 
RI- 62,000 ohms 
R2- 220,000 ohms 
R3-47,000 ohms (see text) 
R4-330 ohms 
Capacitors 
Cl -.05 mf, 100 volt or higher paper or ceramic 
C2 -100 mf, 15 volt electrolytic 
PBI -SPST push button switch 
SWI -SPST slide switch 
QI- 2N1193 transistor (Motorola) 
Q2- 2N669, 2N554 or 2N176 power transistor 

(Motorola) 
Q3A Q3B- 2N1191 transistors LI- Special coil (see text) 
Spkr -I00 -ohm miniature speaker (Quam 22A06Z100) 

Available from Allied Radio and other distributors 
BI-3 volt to 8 volt (see test) 

For greater dynamic range transistors Q3A,B 
may be used instead of Ql. The two- transistor 
d.-c. circuit is inserted at the numbered points. 
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the necessary current. Since the standby 
current (SW1 closed, PB1 open) of the 
3- transistor, 10 -ohm voice coil speaker 
circuit is over 300 ma, SW2 should be 
turned off when the siren is not in use. 

An ideal housing for a king size 
Panic Button is a $5.95 intercom sub- 
station sold by McGee Radio Co., 1901- 
07 McGee St., Kansas City 8, Mo. The 
catalog number is M -45. The sub -station 
contains a 4" speaker and an output 

transformer with a 45 -ohm primary. In 
addition, it includes a small chassis and 
a spring -loaded DPST switch that can 
be used for PB1. 

When Q2 is connected to the primary 
of the transformer, its load is 45 ohms 
instead of 10 ohms; a much better match. 
Also, the battery drain will be lower. 
The chassis as supplied will easily ac- 
commodate all the Panic Button's com- 
ponents. IF 

NOT 
USE 

/Z.7-71C 
Q3A 6 Q3B 

SOCKET 
(BOTTOM VIEW) 
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Power transistor Q2 in pictorial above k shown 
mounted in a Motorola power transistor socket. 
Home wound coil Ll is installed on small bracket. 
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By Morris Goodman, 2W1855 

TCS receiver is shown installed on side 
of Lafayette transceiver. Tone call gener- 
ator is bolted beneath author's home -built 
mobile rig mounted under car's dashboard. 

MOST CITIZENS Band squelch circuits don't really do what you would like 
them to. Sure, you can adjust the squelch to kill background hash, but 

your rig still faithfully delivers every call coming through on your channel. 
And nothing can be more annoying than to have to listen to the chatter clutter- 
ing up the channels when all you want is one short message from your man 
in the field. 

EI's Tone Call Squelch adaptor solves the above problem simply and in- 
expensively. With our TCS there's absolute silence when your CB unit is 
switched to standby: another station switches on your set only when its oper- 
ator wants to eall you specifically. And you don't have to mutilate your equip- 
ment since the TCS's two units are built on separate chassis and mounted 
externally. 

With the TCS system the base- station receiver is left in the receive position 
with the noise limiter and squelch controls set normally with one exception. 
One speaker lead is opened and its circuit is completed through a relay in the 
TCS unit. When the remote station wants to call you he presses (for about five 
seconds) a button on his TCS call unit. This transmits a tone at a specific 
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FIG. 1 

Schematic of TSC re- 
ceiver is shown at right. 
In pictorial of unit be- 
low, VI's socket pins 2, 
5, and 7 are soldered 
to socket's center post, 
but not grounded. RY1 
is insulated from the 
chassis with fiber wash- 
ers. Detailed view of 
PB1 and PB2 is drawn 
to show electrical ac- 
tion rather than the 
mechanical relation of 
the contacts. PL1 and 
SOI are numbered in 
the schematics and pic- 
torials as per the man- 
ufacturer's numbers 
stamped on the units. 

R _ 
100K 

RECEIVER PARTS LIST 

Resistors: I/2 watt, 10% unless otherwise specified 
RI-47 ohms, 20% (see CB output stage schematic) 
R2- 470,000 ohms 
R3-I megohm 
R4- 100,000 ohm potentiometer, linear taper (firing time adjustment) 
R5- 39,000 ohms 
R6- 18,000 ohms 

33,000 ohms or value needed for 135 v. at SOI, pin I 

C -.01 mf, 400 volts capacitor (see CB output stage schematic) 
C2 -2 mf, 200 volt paper or oil capacitor 
PIN -SPOT push button (connected as normally -closed SPST) 
P112 -SPOT push button (connected as normally -open SPST) 
RY1- Resonant reed relay. Any frequency in the 200 to 425 cycle range. Available 

from Gyro Electronics Co., 36 Walker St., New York 13, N. Y. for $8.95 postpaid. 
Gyro will supply a TCS kit for $24.95 postpaid less battery and mic. plugs 

RY2 -SPST or SPOT relay, 8,000 to 10,000 ohm coil 
V1-55696 or 2D21 thyratron tube 
SOI, PLI- 5 -pin miniature plug and socket 
Misc.-7-pin miniature socket, 2"x4"x6" aluminum chassis. rubber grommets, screws, 

wire 



frequency which closes your TCS 
speaker circuit relay. Once the speaker 
is activated it is not necessary to trans- 
mit the tone again during subsequent 
transmissions because the circuit is self - 
locking. 

Then you operate your station nor- 
mally, with the noise limiter and the 
squelch circuits working as before. After 
you have cleared your message, you 
simply press reset button PB1 and the 
TCS is on standby again. To call from 
your station, you press bypass button 
PB2, which closes speaker relay RY2, 
and then proceed as usual. 

The heart of the TCS system is a tone - 
selective device called a resonant reed 
relay. This relay uses a thin steel reed as 
an audio -frequency- sensitive armature 
which responds to only one frequency: 
its resonant frequency. A frequency as 
little as ten cycles away from resonance 
will not operate the reed. 

Receiver operation can be understood 
by referring to Fig. 1. When the unit 
is set for standby, thyratron tube V1 is 
held non -conducting by the negative 
voltage (with respect to the cathode) on 
grid 1. Relay RY2 in V1's plate circuit, 
therefore, is open and the speaker dis- 
connected. When the actuating tone is 
transmitted by a calling station it is 
picked up by the receiver and is passed 
on to RY1 by Cl connected to the plate 
of the CB unit's output tube. The tone 
voltage causes the reed of RY1 to vi- 

brate, which connects a positive voltage 
to the grid of Vl. When the negative 
cut -off voltage is overcome, RY2 closes 
and completes the speaker circuit. Since 
V1 remains conductive even though its 
grid goes negative again, RY2 remains 
closed. To reset RY2, Vl's plate voltage 
is momentarily interrupted by depres- 
sing PB1. 

When the base station wants to ini- 
tiate a call, PB2 is depressed. This 
momentarily connects a positive volt- 
age to the thyratron grid and turns on 
the speaker. Because the reed responds 
intermittently to speech frequencies, a 
long time [Continued on page 108] 

TONE GENERATOR PARTS LIST 

Resistors: /2 watt, 10% 
R8- 10,000 or 20,000 ohm linear calibration type or 

miniature potentiometer (tone adjustment) 
R9,RI0- 15,000 ohms 
RII- 820,000 ohms 
R12- 10,000 ohms 
R13-500,000 ohm calibration type or miniature 

potentiometer (output level adjustment) 
Capacitors: 50 volts or above 
C3,C4,C5 -.01 mf mica* capacitor 
Có-.04 mf paper or disc 
C7 -.001 mf paper or disc 
9l -2N2I7 transistor or equivalent 
SWI -DPDT slide switch 
PU -Plug to match mike ack on transceiver 
JI -Jack to match microphone plug 
BI -22.5 volt battery (Burgess U -I5 or equiv.) and 

holder 
3 "x5" perforated chassis board 
Aluminum box to house subassembly 
*May be necessary to change these values to reach 
the resonant frequency of RYI. Increasing the value 
of the capacitors will lower the frequency of the 
tone output and vice versa. The values given pro- 
duce a frequency of about 375 cycles. 

.OIMF 

C4 C5 

.01MF 

R9 
15K 

e 
R8 
lOK 

Schematic of transistor tone 
generator shows simplicity 
of the design. Phase -shift 
oscillator provides a stable 
sine -wave tone signal. 

84 Electronics Illustrated 



NO CONNECTION 

Tone generator is built on perforated board using 
flea clip terminal points; layout is not critical. 

Five -prong socket SOI is shown installed on the Wiring added to CB output stage is in red. Resistor 
rear apron of a Lafayette Model -15 CB transceiver. R L is selected to provide about 135 volts B + . 
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A Belgian hauls in 26 

stations with 80 -ft. antenna. 

BUCHAREST 
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FEW people have ever heard of Rek- 
kein, a tiny hamlet in the West 

Flanders section of Belgium hard on the 
French border, but one Rekkem resi- 
dent is making a name for himself as a 
TV DXer. 

His name is Jacques Herreman and 
he is a young dye factory worker, which 
is why he took up this exciting new 
hobby. Jacques came down with lead 
poisoning on his job and had to lay off 
18 months. To while away the time, he 
bought a 21 -inch TV set and put a 
fringe -area antenna on top of the 
humble Flemish row house where he 
lives. One night a storm damaged the 
antenna and, in fixing the trouble, 
Jacques accidentally souped up the rig. 

Where he and his neighbors had once 
been content with TV from nearby Lille 
and Brussels, Jacques now began bring- 
ing in strange programs with foreign 
languages he could not understand. It 
was all Greek to him until one night he 
picked up the faint image of a young girl 
on his screen. When she faded, on came 
a stocky, gesturing man whom Jacques 
recognized as Nikita Khrushchev. He 
was receiving Moscow! 

Amazed at this accidental success at 
TV DXing, Jacques Herreman realized 
his antenna was the secret and put up an 
80 -foot mast holding eight elements 
which, by splitting, can become a 13- 
element layout (shown on preceding 
page). 

Most of the DX images Jacques re- 
ceived with his big antenna were only 
faint patterns, never good enough to en- 
able him to read station identifications. 

Herreman records TV audio on tape and disc and 
photographs the images on screen in background. 

His solution was to purchase both disc 
and tape recorders to capture the audio 
and to set up a 21/4 x 23/4 camera to pho- 
tograph the images on his screen. 
Armed with photographs and record- 
ings, Jacques began writing to TV sta- 
tions all over Europe to confirm his 
reception. 

Although troubled by differences in 
scan systems and weak signals, Jacques 
in two years of night -and -day DXing 
was able to receive (and verify) signals 
from 26 stations in such countries as 
Portugal, Spain, Hungary, Yugoslavia, 
Sweden, England, Russia, Rumania and, 
most amazing of all, Japan (Tokyo) . 

And he has other signals to be traced. 
A few of his images are shown here. 
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N ELECTRONICS man's best friend is his vacuum -tube volt- 
meter. It's dependable, versatile, and under some circum- 

tances, far more accurate than the standard volt- ohm -milliam- 
eter. Hams, experimenters, technicians, in fact everybody in 

the game, sooner or later, end up buying, borrowing or building 
a vacuum -tube voltmeter. 

A VTVM's virtues are derived from the fact that its meter 
movement is driven by a tube -not by the circuit under test. This 
means that the VTVM. unlike the VOM, won't act like a shunt 
resistor and pull current away from the circuit it's measuring. 
And when you're working in high -frequency, high- impedance 

1 

circuits only a meter that doesn't load the circuit can guarantee 
an accurate reading. 

A second advantage of the VTVM is that it is burn-out proof. 
Let's clarify exactly what this means. If you are careless enough 
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Vertical chassis arrangement makes for open construction and facilitates 
wiring procedure. Here, range switch is about to be installed in final step. 

to apply voltage to the ohmmeter section 
of your VTVM, there's going to be a 
small puff of smoke and several of the 
ohms range precision resistors will bite 
the dust. How does the burn -out proof 
claim enter in here? Well, if you were to 
pull the same stunt with a VOM, you 
would not only have the resistors to re- 
place, but probably an expensive meter 
movement as well. In the VTVM, the 
tube driving the meter movement is 
biased so that no matter how much volt- 
age is applied to it (via the test probes) , 

the current through the meter can't rise 
above a certain level. As far as the 
voltage ranges are concerned, unless the 
overload is extreme, the voltage divider 
resistors won't be damaged. 

The circuit of the IM -10 is straight- 
forward and conventional. DC voltage 
to be measured is applied across a series 
of voltage- dividing resistors (10 megs 
worth, with another 1 megohm in the 
probe) . A range switch taps off a portion 
of the voltage and applies it to the grid 
of one triode of a 12AU7. The two tri- 
odes of this tube are arranged in the con- 
ventional balanced bridge configuration. 
The meter -a 200 microamp job-is 
connected between the cathodes of the 
two triodes so that a signal applied to the 
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grid of one upsets the balance and 
causes current to flow through the 
meter movement. 

The AC rectifier is a 6AL5 in a half - 
wave doubler configuration. On the high 
AC ranges, a voltage divider (a tapped 
sequence of series resistors) holds the 
voltage within the input ratings of the 
tube. The DC output of this circuit is 
proportional to the AC peak -to-peak 
input voltage, and is fed to the 12AU7 
bridge for the actual measurement. 

There are no peak - to-peak scales on 
the meter face (a silly omission in our 
opinion) , but since the circuit does re- 
spond to P -P voltage you can multiply 
any AC reading by 2.83 to get its peak - 
to-peak value. 

Several physical innovations in the 
Heath unit are worth noting. The first 
thing that hits your eye is the meter 
movement -it's a big 6" job. And unlike 
the large movements used by some of 
Heath's old -time competitors, this meter 
is well damped. The needle won't oscil- 
late wildly every time you try to take a 
full -scale reading and it won't beat itself 
to death if you have it stored in the back 
of your service vehicle. 

The recessed thumb knobs for zero 
and ohms adjust are an excellent idea, 
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WAFER "A" 

FLAT SIDE 
FACING DOWN 

2.162M 
683.8K 
2162K 
68.38K 

6.838M 
9 M 

900 K 

Heathkit's foldout pictorials of sub -assemblies 
such as range switch help avoid wiring errors. 

not just from the viewpoint of physical 
appearance but because there's no 
chance of upsetting your zero adjust- 
ment by inadvertently grabbing the 
wrong knob. 

Construction is simple and straight- 
forward, with few pitfalls, none serious. 
Parts and hardware were all present 
and easily accounted for. The manual 
contains drawings of all parts so that 
even those who don't know a resistor 
from an orangoutang would have no 
trouble. All parts and mounting holes 
matched and the fold -out pictorials and 
other illustrations are almost exactly 
where needed in the text. (You can't 
take either of these two points for 
granted in the kit world.) Total con- 
struction time came to about seven 
hours. 

Subassemblies are used in the IM -10, 
and you can get at almost everything 
with ease. No jamming of the soldering 
iron into remote chassis corners, no 
scorching parts already mounted. We 
might warn you that the transformer 
leads are very brittle -careful. The in- 
structions neglect to warn you to dress 
transformer leads downward toward the 
chassis at terminal strip C (p. 13) , and 
this caused a small delay when it was 
time to install the filter capacitors. 

When you get into final assembly and 
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wiring (p. 16) it might make the next 
steps easier if you temporarily remove 
the pilot lamp socket from the front 
panel and bracket assembly. Don't un- 
solder anything -just remove the nut 
and push the lamp socket out of your 
way. 

Another instruction (p. 16) says, 
"connect the red wire coming from point 
E on the 8 wire harness to lug 7 ... If 
you don't find point E on the Pictorial 
6 refer back to Detail 2A. 

In the range switch wiring, the in- 
structions sometimes order "S -2" (sol- 
der two wires here) at switch lugs that 
have only a single bare wire threaded 
through them. Don't get confused, 
Heath is referring to the one wire- 
corning and going. 

Calibration as outlined in the instruc- 
tion manual is quick and simple. A fresh 
1.5 -volt battery is used as the calibration 
standard for DC, and the AC line serves 
for the AC ranges. The process is simple 
and a meter calibrated with these two 
"standards" would be quite accurate 
enough for general work. For greater 
accuracy (which the instrument is cer- 
tainly capable of) , leave the unit on for 
48 to 72 hours and then take it down to 
an electronics laboratory or meter re- 
pair shop, where high- accuracy stand- 
ard meters are available. You shouldn't 
be charged more than a few dollars for 
calibration and you'll have a meter 
that's right on the button. 

Completed VTVM showing the three clearly 
marked calibration controls along the rear edge. 
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HI-FI RECOR 
by Warren DeMotte 

GUIDE 
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BASIC LIBRARY FOR BEGINNERS II 

IN this issue we'll wind up our piece 
on buying a basic record library, the 

first half of which appeared in the pre- 
ceding issue. 

The sound of a symphony orchestra 
is so rich, so colorful and stimulating 
that a basic record library usually is 
built around symphonic music. The nine 
symphonies of Ludwig van Beethoven 
are the heart of the symphonic litera- 
ture, and the Fifth, in the key of C 

TOSCAN CNÁ 

Minor, is the most typical and popular. 
This is the symphony whose four -note 
opening theme symbolized "Fate knock- 
ing at the door" for the composer. As 
their rhythmic pattern also spells the 
letter "V" in Morse code, the four notes 
stood for Victory in World War II, and 
were sounded often to inspire the Allies 
in their struggle against the Axis. 

Fritz Reiner leads the Chicago Sym- 
phony Orchestra in a powerful rendition 
of this symphony, well recorded, and 
Josef Krips conducts the London Sym- 
phony Orchestra in not quite so power- 
ful a performance, but better recorded. 

Offering somewhat more profundity 
and no less excitement than the Fifth,. 

November, 1961 

Beethoven's Third Symphony, the 
Eroica, is perhaps an even wiser choice 
for the basic library. The mightiest per- 
formance on records is by Toscanini and 
the NBC Symphony Orchestra (see 
cut) , but the recorded sound is not par- 
ticularly faithful to the original. Excel- 
lent sound and a worthy performance 
are available in the recording by the 
Cleveland Orchestra under George 
Szell. 

Of the fifty -odd symphonies familiar 
to the experienced concert -goer, prob- 
ably none is loved more than Franz 
Schubert's Unfinished Symphony. Its 
two great movements are poignantly 
beautiful. Again, Toscanini provides a 
magnificent reading with less than ad- 
mirable recording, while Paul Kletzki 
and the Royal Philharmonic Orchestra 
perform admirably and are recorded 
with distinction. 

For formal perfection, no symphony 
surpasses Wolfgang Amadeus Mozart's 
40th, in G Minor. It is a miracle of bal- 
ance, exaltation and passion. Otto 
Klemperer leads the Philharmonia 
Orchestra in an inspired performance, 
well recorded. Less nobly interpreted, 
but not inconsequential, is the version 
by Leopold Ludwig and the London 
Symphony Orchestra, which has the 
added virtue of being paired with an 
equally estimable performance of Schu- 
bert's Unfinished. 

The C Minor Symphony of Johannes 
Brahms, his First, was hailed on its ap- 
pearance as the successor of Beetho- 
ven's mighty Nine. Its majestic measures 
are given a vital reading by Toscanini, 
recorded this time with reasonable fidel- 
ity. More vivid sound, though, is ac- 
corded the somewhat less compelling 
utterances of Leonard Bernstein and 
Antal Dorati. 

The melancholy melody which opens 
the slow movement of Peter Ilich Tchai- 
kovsky's Fifth [Continued on page 116] 
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SKIN 
CTRONICS 

How well your alma mater does on the gridiron may 

depend on the number of electronic gadgets it has. 

By Alan D. Haas 

IN FOOTBALL it's getting so it doesn't 
matter whether you win or lose, or 

even how you play the game -just so 
long as your electronic gear doesn't conk 
out in the last quarter. For football, like 
many other fields, has seen a major in- 
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vasion of electronic gadgets and gim- 
micks. When your quarterback drops 
the ball nowadays you can always blame 
it on a short circuit in his helmet re- 
ceiver. 

Over the past half -dozen years the 
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A special electrically-driven. 
fast -developing camera shoots 
movies at a Rutgers -Columbia U. 

game. Footage is processed as 
fast as it is shot, and then .. . 

... between halves the movie is 
viewed by the players in their 
locker room. Coach points ont 
mistakes and opportunities. A 
standard projector is employed. 

Ì". . s, ir+ 
+ 

.. ̀ vi.._ ̀.ií.iì. . -- - . -;.i t 

In a noble Kansas U. experiment a closed -circuit . a 21 -inch receiver being watched by coach 
TV camera in press box fed images of game to ... on bench. This was first use of CCTV in football. 
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Pro player Joe Schmidt lugs mike, amplifier and 
a radio -equipped helmet as he goes to the field. 

gridiron has seen the water bucket and 
the towels joined on the sidelines by 
two -way radio, closed- circuit TV, video 
tape, Telautograph machines and in- 
stant- developing movie cameras. The 
coach consults with his electronics engi- 
neer before he plans field strategy. 

Both the pro teams and college elev- 
ens have experimented with electronic 
gadgetry. A few devices have been de- 
clared illegal but others have sprung up 
to take their places. 

As far back as 1954 the University of 
Kansas installed a closed- circuit TV 
camera in the press box and a monitor- 
ing receiver on the coach's bench. With 
both ground -level and bird's -eye views 
of the game, the coach figured he could 
see exactly what his boys were doing. 
As it turned out, the Jayhawks didn't 
have a very good season, TV or not. 

Perhaps the most famous user of elec- 
tronic gimmicks was coach Paul Brown 
of the professional Cleveland Browns. 
He set up a four -watt short -wave trans- 
mitter on the bench and installed a tiny 
receiver in the helmet worn-by quarter- 
back Otto Graham. With this system 
Brown could whisper all kinds of orders 
into Graham's ear. Opponents started 
screaming about unfair play and all that 
sort of thing and the commissioner even- 
tually banned the system. 

Two other pro teams, the Lions and 
Cardinals, buried huge induction coils 

Q4 

L. A. Rams use Telautograph to relay diagrams of 
plays from spotter in stands to coaching bench. 

along the sidelines. Signals pumped into 
the underground coils were picked up 
by helmet receivers. Trouble was, op- 
ponents could listen in. 

Not long afterward, the Los Angeles 
Rams installed a Telautograph machine, 
a device in which a pen writing on a roll 
of paper duplicates the actions of an- 
other pen some distance away. The 
Rams put the writing end of the unit in 
the stands and the receiving end on the 
coaching bench. A scout, viewing the 
game from on high, sent play diagrams 
down to the coach. 

Last season Columbia University used 
an electrically- driven movie camera 
which developed the film as it was ex- 
posed. The coach sat atop the stands 
with the camera to review plays seconds 
after they were run off, and then showed 
the film to players in the locker room 
between halves. 

Princeton and other Ivy League col- 
leges are known to employ complicated 
computers to analyze football plays. 

Several colleges have arrangements 
whereby video tapes of televised games 
are lent to the coach after it's all over. 
A few schools have gone this one better 
by getting hold of video tapes showing 
future opponents in action. 

If the trend continues, football players 
may learn to have more fear of saboteurs 
with wire -cutters than of opposing 
teams. 
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Although the triple - 
sonic B-70 bomber 
has never left the 
ground, test pilot 
Al White (left) and 
his two associates 
know pretty much 
how It will fly be- 
cause of work by 
computer on which 
model sits in this 
photograph. The 
computer not only 
helped design the 
ship, but has test 
flown many versions 
of the rakish plane. 

THE B -70's 

THE first model of America's newest 
bomber, the triple -sonic B -70 Valky- 

rie, has never been built but the futuris- 
tic- looking aircraft already has made 
countless flights and practiced take -offs 
and landings for hours. 

These flights were not of the usual 
kind, however, and no one could see 
them. They were all confined to the elec- 
tronic circuits of computers. 

The B -70 is the first aircraft not pri- 
marily designed by engineers. Instead, 
various performance requirements were 
fed into electronic brains, which then 
figured out the necessary design. 

Computers also worked the other 
way. They took off, flew and landed a 
good many test designs worked out by 
engineers (and cracked up not a few 
faulty models) . 

Many computers were used in the 
B -70 design job, most of them large and 
incredibly expensive. One exception 
was a desktop computer employed by 
Cleveland Pneumatic on the braking 
system. This brain, designed at the Uni- 
versity of Michigan and built by Ap- 
plied Dynamics, is only about as large as 
a refrigerator and a stripped -down ver- 
sion costs as little as $2,000. V 

This relatively small desktop computer assisted in design of the B-70's complex braking system. 



The Listener 

Continued from page 54 

cut out. But, as it was, we believe many 
SWLers sensed that something was 
wrong in the Dominican Republic long 
before the official announcement came 
at 4: 45 P.M. EST. 

-o- 
Cuban Catch ... In addition to fasci- 

nating listening, that Cuban invasion 
produced one DX catch that was pretty 
wild. At 1932 (7:32 P.M.) EST Radio 
Caribe (a mortal enemy of Castro) an- 
nounced that Cordona, a rebel leader, 
would go on the air at midnight via a 
transmitter in the Escambray Moun- 
tains and proclaim his own provisional 
Cuban government. This report later 
was repeated by U.S. news services. 

At 2350 (11: 50) the station did come 
on as Radio Cambre, using 7000 kc, 
right at the bottom of the 40 -meter ama- 
teur band. One of the American DXers 
who heard it was Mary Robbins of 
Omaha. First part of the transmission 
was instructions for troop movements 
and the last couple of minutes (which I 
heard) consisted of anti -government 
messages. 

Then a strange thing happened. Cor- 
dona turned up the following morning 
in New York, making it impossible for 
him to have broadcast live from the 
Escambrays at midnight. There seem to 
be four possibilities: the broadcast was 
a recording, someone substituted for 
Cordona, the broadcast came from the 
Dominican Republic (and Cordona flew 
out immediately afterward) , or some 
Latin American ham is a practical joker. 

-o- 
Who's on First? ... Let's return to the 

Dominican Republic's Radio Caribe. 
Officially, Caribe is a private station 
with plenty of commercials, although all 
press and radio services there are tightly 
controlled by the government. In the 
past, Caribe seems to have carried out 
some strange jobs, in addition to its 
usual broadcasting duties. 

In the winter of 1959 -60 a widely - 
heard short -wave station was the clan- 
destine Radio Liberacion de Venezuela, 
operating around 9505 and 6090 kc. Its 
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campaign against the Venezuelan gov- 
ernment was climaxed by an attempted 
assassination of the President. 

After this little cutthroat business 
failed the plot was laid to none other 
than the Dominican Republic's El Jefe, 
the late Raphael Trujillo. The Republic 
eventually was kicked out of the organ- 
ization of American States, partly be- 
cause of this incident. The question im- 
mediately arose as to who had been 
running Radio Liberacion de Venezuela 
and where its transmitter was located. 

Liberacion vanished from the air 
early in the summer of 1960 and then on 
the same frequencies appeared HIX 
Radio Nacional Dominicana. HIX is the 
traditional call for government stations 
down there. But HIX also lasted only a 
few weeks and by mid- summer its fre- 
quencies were taken over by Radio 
Caribe, the Republic's "private" station. 

All this seems to boil down to the fact 
that just one transmitter was involved 
in these goings -on. HIX and Caribe ap- 
parently were just different names for 
the same station, and it also appears cer- 
tain that the Venezuelan rebel radio 
broadcasts came straight from the same 
place. 

After becoming Radio Caribe, the 
station broadcast in many languages, in- 
cluding English programs for U.S. con- 
sumption. Most of these broadcasts at- 
tacked the U.S. State Department for 
trying to cut off windfall sugar profits 
for the Dominican Republic after the 
Cuban sugar ban. 

After the sugar deals were worked 
out Caribe stopped most of its foreign 
language broadcasts and stuck mostly to 
Spanish. 

The station continues to grow tech- 
nically. It took over Radio Deportive 
Handicap with operations on 49 meters 
(6210 kc) and the broadcast band 
(860 kc), and then its 31 -meter trans- 

mitter was moved to 9485 kc, just below 
the 31 -meter band, to avoid interference. 
At last report, new Caribe channels had 
appeared at 15050 and 3322 kc, and a 
little later the studios were damaged by 
fire in a riot. 

With such a varied history and the 
promise of offbeat doings in the future, 
Radio Caribe bears watching.- 
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New Rules For CB 

Continued from page 73 

utes. This must be followed by a two- 
minute silent period to check traffic on 
the channel. This procedure allows 
others to dispatch messages. If, after 
two minutes, the channel is clear, you 
may occupy it for an additional five 
minutes, if needed. 

Now we come to one of the most wel- 
come revisions in the old CB rules. It 
opens up a new area of service in the 
Class D band by permitting the combi- 
nation of CB radio with commercial 
telephone -answering services. 

According to the old rules in Part 19, 
a CB station was permitted to provide 
any person with radio service on a vol- 
untary, no- charge basis. But any shared 
or cooperative use of the band was pro- 
hibited. This last point is the important 
one. It prevented a telephone- answering 
service from notifying you of a phone 
call via CB radio. 

To make the combination, you must 
send a letter to the FCC requesting per- 
mission for this proposed use of the 
band. It must state that you will have 
access to and control over the equip- 
ment. This does not mean you person- 
ally have to operate it, but that you hold 
the license and bear the responsibility 
for its proper operation. In brief, you 
can place one of your CB units at the 
telephone- answering office and instruct 
someone to contact you when the need 
arises. All this must be on a non -profit 
basis, although the cost of the CB fa- 
cility may be shared. 

Changes in the technical part of the 
rules finally settles the controversy over 
who may build and tune a CB rig. These 
changes are found under Operator Re- 
quirements. No longer do you have to 
hold a first- or second -class commercial 
license to perform some of the superfi- 
cial adjustments to your set. Part of the 
burden is placed on the manufacturer. 
Factory -wired equipment must be de- 
signed so that normal transmitter ad- 
justments will not result in improper 
operation. This would include off -fre- 
quency, excessively powerful and false 
emissions. For kit -built units, the manu- 

facturer must provide a sealed crystal 
oscillator. The rest of the circuit may be 
constructed in the usual kit fashion. 

The changes in regulations accom- 
plish two things. First, they keep the 
non -technical person out of the critical 
portion of the circuit, the crystal oscilla- 
tor. Secondly, they allow the CB li- 
censee to tune a transmitter into an 
antenna without having to enlist the 
services of a licensed specialist. 

The fact that the FCC has made some 
ten changes in Part 19 indicates the law 
is by no means fixed. Its constant state 
of flux points up the substantial growth 
and problems of CB radio. Watch for fu- 
ture amendments. They are bound to 
reflect the FCC's intent to keep the band 
operating in the "public interest, con- 
venience and necessity." -11 

High-Flying Ham 

Continued from page 58 

a message to my wife telling her when 
to expect me. 

Butch is a native of Erie, Pa. He at- 
tended Columbia University and Ohio 
State, enlisted in the Air Corps in 1928 
and earned his wings in 1929. He spent 
the next ten years performing normal 
squadron duties in Michigan, Illinois, 
Virginia and Hawaii. Fliers of that pe- 
riod were required to know code pretty 
well, so he had no trouble qualifying for 
a license when he became interested in 
the ham game in 1938. His first call was 
W3IXM, issued when he was at Lang- 
ley Field, Va. As he transferred from 
station to station, he acquired W2NRV, 
W6UFT, KG6AAF, KG6BN and 
W4OTZ. 

When World War II broke out, the 
then Major Griswold was one of a group 
of experienced professional airmen 
whom the Army Air Corps pushed up 
the ladder almost overnight. In 1942 
he went to England to serve with the 
Eighth Air Force, and before the end of 
the conflict in Europe he was a briga- 
dier general. By 1952, Butch had be- 
come a major general, and then in 1957 
a lieutenant general. He has been at 
SAC since 1954. 

Although a high- ranking officer with 
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awesome military responsibilities, 
KODWC is without pose or guile. When 
he contacts a new station his standard 
introduction is, "My name is Butch." If 
someone asks him what he does, he re- 
plies, "I'm in the Air Force." Many a 
young airman or soldier, operating at 
some MARS (Military Affiliate Radio 
System) station, is flabbergasted later 
to learn that the friendly Butch he 
chatted with for five minutes is a three - 
star general. 

Butch has been one of the important 
proponents of single sideband communi- 
cations and is given credit for helping 
make SSB popular on the ham bands. 
In 1956, while on a routine inspection 
trip in the Pacific, the general and sev- 
eral cooperating hams demonstrated 
the effectiveness of SSB as airborne 
communications equipment by main- 
taining virtually continuous contact 
with the United States while his plane 
was aloft over the Pacific. He used 
standard ham equipment, such as he has 
today in his base shack at his quarters 
at Offutt. During a 15,000 -mile flight, 
the men made more than 1,000 amateur 
contacts with 26 countries, including 
Little America, and collected much 
valuable technical data. That the Air 
Force was impressed by this feat is in- 
dicated by the fact that it has gone all - 
out for SSB for a variety of air -to-air, 
air -to-ground, and ground -to-ground 
communications. 

Over the years, Butch has used a good 
many different planes and pieces of 
radio gear. His equipment in the C -97 
was a standard transceiver which Col- 
lins makes for the Air Force. His an- 
tenna was merely a single wire running 
from nose to tail, which is not very 
classy, but when you get it several miles 
high, what a reach it has! In his ground 
shack, the general has a Collins 75A -4 
receiver and KWS -1 transmitter, the 
same equipment he once used in a plane. 

As Vice -Commander in Chief of 
SAC, General Griswold is on what 
amounts to continuous alert. This 
wouldn't seem to leave much time for 
anything other than eating and sleeping. 
But somehow he does find time, not only 
for time -consuming amateur activities, 
but for hot cars and fancy cameras. 
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Crystal Calibrator 

Continued from page 51 

checked for calibration without re- 
moval from the car. The calibrator with 
its antenna is placed several inches from 
the mobile antenna; a distinct hush will 
be heard in the receiver at the calibra- ' 

tion points. If the mobile receiver is 
equipped with a BFO so much the bet- 
ter. Up at 6 meters, it may be necessary 
to connect the two antennas with a clip 
lead. 

A mobile VFO's calibration can be 
checked by zero-beating the received 
calibrator marker frequency against the 
VFO. Tune in a marker (e.g.: 7 mc) 
and adjust the transmitter's oscillator 
until zero-beat. The VFO is then set for 
7 mc. The same procedure is used for 
other frequencies. 

Using a similar procedure, the cali- 
bration of RF signal generators can be 
checked. The output from a signal gen- 
erator is fed into a receiver with the 
output of the calibrator and the genera- 
tor is calibrated at zero beat. With a 
broadcast band range generator a stand- 
ard radio can be used as the receiver. 

At very high frequencies where the 
calibrator's output is reduced, run a 
wire from the calibrator to an alligator 
clip on the insulation of the "hot" an- 
tenna wire. In some instances, such as 
calibration of an FM tuner, the calibra- 
tor will have to be connected directly to 
the receiver's antenna terminals. For 
maximum stability, always ground the 
case of the calibrator to the equipment 
under test. Using the 1 mc output, an 
FM tuner dial can be adjusted or 
marked "on the button" across the dial. 

How It Works 
Oscillator transistor Ql has an anti - 

resonant feedback path connected be- 
tween collector and base. At 100 kc, the 
low -Q coil Ll, has low output and re- 
quires the use of amplifier Q2. Since the 
base -emitter conduction of Q2 has a 
diode action, a signal rich in harmonics 
is produced. At 1 mc, high -Q coil L2 
becomes the oscillator tank coil and the 
high 1 mc output does not require am- 
plification. This permits the use of low - 
cost transistors and stock coils.- 
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Should You Go West? 

Continued from page 69 

start. Thereafter, they can expect an 
average $50 monthly salary boost each 
year. In ten years they probably will be 
getting from $900 to $1,000 a month. 

To get a clearer picture of your 
chances in Southern California you 
should know something about the area. 
In brief, it is swarming with people 
(6,800,000 in Los Angeles and Orange 

County alone) and growing like a weed. 
The electronics complex is a big one, 
stretching all the way from Vandenberg 
Air Force Base on the north to the 
Mexican border 300 miles away, and 
from the Pacific to Edwards AFB, 100 
miles inland. Scattered in this piece of 
countryside are no less than 17 elec- 
tronic hubs, each with its own special- 
ties. The map at the head of this article 
indicates the more important centers. 
Let's talk about some of them in detail: 

The San Fernando Valley is defense- 
oriented. Here is Lockheed's huge Bur- 
bank Division, an aircraft plant with a 
large electronic payroll. At nearby 
Canoga Park is Rocketdyne, with 5% 
of its 11,000 employees in electronics. 
Rocketdyne's rocket -test facility at 
Santa Susana employs 1,000 -of which 
300 are in electronics. There are smaller 
electronic plants by the hundreds. 

In southern Los Angeles the Downey 
complex includes North American 
Aviation's Autonetics Division, engaged 
in design -production of electronic com- 
ponents for the Hound Dog missile, 
guidance systems for the Minuteman 
and fire control circuitry for F -104 
fighters. 

The fastest -growing electronic com- 
plex is centered around Anaheim, Full- 
erton, Buena Park and Santa Ana in 
Orange County. It runs the gamut from 
consumer hi -fi (Altec Lansing Corp., 
Anaheim) , instruments (Beckman In- 
dustries, Fullerton) to controls (Borg - 
Warner, Santa Ana) . 

Around top universities (UCLA in 
West Los Angeles and Cal -Tech at Pasa- 
dena) have grown up modern -day think 
factories, heavily keyed to electronic 
research and development. 

San Diego is transitioning from air- 
frame assembly (Convair) to Navy and 
space electronics (Convair and the 
Navy's electronic laboratory) . 

Many hard -hit plane makers are going 
into electronics. The Autonetics division 
of North American Aviation is one ex- 
ample. Ryan Electronics in San Diego, a 
division of Ryan Aeronautical Co., now 
turns out navigation gear, radar systems 
and missile guidance controls. 

Southern California's defense- heavi- 
ness doesn't worry most experts because 
the area is one of the brain- centers of 
U. S. missiledom, particularly space 
electronics. "And," says one expert, 
"space electronics can go in only one 
direction ... straight up." 

If you hanker to follow the sun it's a 
good idea to contact the Western Elec- 
tronic Manufacturers Association, 1435 
South La Cienega Blvd., Los Angeles 35, 
and obtain their directory ($2), which 
has thumbnail sketches on all the major 
companies. 

The Sunday edition of the Los An- 
geles Times ($2 a month by mail) has a 
veritable electronics call -board in its 
classified section and will give you a 
good idea of what's going on in the 
hiring line at any given time. 

As the employment agency executive 
said, it's best not to land cold in Califor- 
nia. Send out queries by mail first. Be- 
sides having a job ready when you get 
there, many companies will pay your 
moving expenses ... and you're in a 
better bargaining position at a distance. 

To sum up, Southern California does 
offer many opportunities to men in 
electronics. Whether you should be- 
come a 1961 -style wester is for you to 
decide. it 

Tech Editor's Test Bench 

Continued from page 43 

are not covered in our survey. Some are 
about to be discontinued, according to 
their manufacturers. Others are not 
widely distributed. And a few are, in 
our opinion, not of high enough quality 
to merit testing. 

The tech spec table needs a few extra 
words, particularly in regard to sensi- 
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tivity and distortion figures. When deal- 
ing with a distortion reading of less than 
0.5% the residual distortion in the test 
instruments starts to become significant. 
And, in general, it's extremely doubtful 
that most audiophiles could hear a dif- 
ference between two units which check 
out below the 1% mark. 

If you compare EI's test results with 
manufacturer's specs you'll come across 
discrepancies. These can be accounted 
for in several ways. For one, several 
companies have not yet accepted the In- 
stitute of High Fidelity Manufacturers' 
standards. 

On the matter of I.M. (inter- modula- 
tion) distortion figures quoted in the 
chart: for technical reasons we did not 
use IHFM standards but, since the fig- 
ures were all derived by the SMPTE 
(Society of Motion Picture and Televi- 
sion Engineers) technique they can be 
compared validly. 

When you buy a tuner, is its quality 
going to check out with the figures in 
our chart? The answer is maybe. In 
electronics, as in other areas, a law of 
randomness comes into play. The timer 
you construct may work slightly better 
-or slightly worse than the one we built 
because of a tube with extra high gain, 
closer coupling in an IF transformer or 
any of a hundred chance factors. 

Occasionally, because of some snafu 
at the factory, a "pre- aligned" sub- 
assembly won't be. This, however, is 
something that can happen even with 
factory -wired equipment. In short, you 
run no special risk of getting a lemon 
when you buy a kit. 

The instruction manuals were quite 
good and would guide the novice step - 
by -step toward successful assembly of 
the kit selected. When our reviewers 
found fault with the instructions, the 
manufacturer was notified. 

When we tested the units built by 
novices, we found bad solder connec- 
tions far outnumbered wiring errors as 
the cause of non -operation. And it seems 
printed- circuit boards are no guarantee 
of good soldering. 

We have not given construction times 
for the kits, except when unusually high 
or low. In general, you can figure on 
about eight hours before plug -in time.-1- 

November, 1961 

Ham Shack 

Continued from page 74 

Sideband -ese ... Virtually identical 
letters have arrived from several 
readers reporting the reception of mys- 
terious garbled signals on the upper 
ends of the 15 -, 20 -, 40- and 80 -meter 
phone bands. 

"I hear lots of other stations loud and 
clear, so my receiver must be okay," 
writes Steve Rickman of Columbus, 
Miss. "Is this stuff some kind of scram- 
bling?" 

No, Steve, you have merely made the 
acquaintance of SSB, which stands for 
single sideband suppressed carrier. It's 
a form of voice transmission in which 
either the upper or the lower sideband 
resulting from voice modulation and the 
carrier wave are suppressed in the 
transmitter, leaving just one sideband- 
a single sideband -to be transmitted. 
This signal occupies less than half the 
space of conventional double sideband 
(DSB) emissions and is less subject to 
fading, yet it contains exactly the same 
voice intelligence. 

The trick at the receiving end is to 
turn on the BFO (beat- frequency oscil- 
lator) , normally used only for code 
reception, and to time carefully. 

Most lower -priced all -wave sets and 
many communication receivers made 
before 1950 are not satisfactory for SSB 
because their BFO's are not sufficiently 
adjustable or stable enough to hold 
the narrow signal. With a regular 
SSB receiver the sideband voice loses 
its monkey- chatter characteristics and 
booms through with clarity. 4__. 

Good Reading 

Continued from page 55 

many ways, for purposes like traffic con- 
trol and weather forecasting, a new book 
on the subject is particularly welcome. 
This slim volume contains a wealth of in- 
formation, covering everything from 
basic theory to specific receivers, oscil- 
lators, and antenna systems. Clearly 
written, and well illustrated, it's worth 
having just for keeping up to date on an 
interesting part of electronics. 4 

103 



104 

Circuits For Stereo FM Adaptors 

Continued from page 45 

via a capacitor and resistor to a 19 -kc 
filter (L1) , which allows only the 19-kc 
pilot to pass to theigrid of V2. V2 serves 
as a doubler -amplifier, which amplifies 
the pilot signal and then doubles its fre- 
quency to 38 kc at Tl. 

Since the 38 -kc signal is derived from 
the 19 -kc pilot transmitted by the FM 
station, it is identical in phase and fre- 
quency to the 38 -kc subcarrier genér- 
ated (and then suppressed) at the 
station's stereo modulator. In fact, the 
signal developed by V2 is called the re- 
covered subcarrier. The secondary of 
T1 couples this recovered subcarrier to 
the detector. 

Returning to the first stage, the output 
of V1 also is fed through a voltage di- 
vider (Rl and R2) to a 38 -kc bandpass 
filter (L2, L3, Cl, C2, and C3) . The 
bandpass filter allows only the L -R 
signal (23 -to-53 kc) to pass on to the 
subcarrier detector. 

In still another operation, Vl's output 
is also applied via a potentiometer 
(which functions here as a separation 
control) and a 19 -kc filter network 
which passes only the L +R signal to the 
matrix circuit. In addition to filtering 
the L +R signal, the network provides 
a time delay to keep the L +R signal in 
step with the L -R signal, which falls 
behind because of its longer circuit path. 

At the input of the subcarrier detector 
(Dl and D2) the recovered subcarrier 
(from T1) is combined with the L -R 
signal from the 38 -kc bandpass filter. 
The result is a completely reconstituted 
subcarrier identical to the modulated 
subcarrier originally formulated at the 
transmitter. 

The sidebands now are detected in the 
usual way by diodes Dl and D2. Note 
that the diodes are connected in opposite 
polarity. Each detects (converts to 
audio) the L -R signal. However, the 
output phase of D1 is positive, resulting 
in + (L -R) =L -R, while D2's output 
is negative, resulting in - (L -R) _ 
-L +R, or R -L. 

The output of the detector (L -R and 
-L +R) is fed to one side of the matrix- 

ing bridge composed of R3, 4, 5 and 6. 
The opposite side of the bridge is fed by 
the L +R signal from the time delay 
network. In the matrixing bridge an al- 
gebraic addition of the input signals oc- 
curs in the following manner: (L -R) + 
(L +R) =2L and ( -L +R) + (L +R) _ 
2R. It is important to note that the 
amount of stereo separation depends on 
how well the bridge is balanced. 

One standard de- emphasis network 
(R7 and C4) is inserted in the left chan- 

nel output and another (R8 and C5) in 
the right channel output. The output 
impedance of the detector is high, so 
there is a cathode follower at each chan- 
nel output to prevent excessive loading 
of the detector. 

Zenith Circuit 
As shown in Fig. 3, Zenith uses a 

time division technique. Their adaptor 
switches alternately between the left 
and right stereophonic program chan- 
nels, sampling each 19,000 times a sec- 
ond (which adds up to 38,000 cycles - 
38 kc-per second) . 

Although the time division technique 
of stereo transmission is substantially 
different from the matrix system, the 
transmitted signal is the same and so is 
the output signal that appears at the 
multiplex output jack of -the FM tuner. 

The input stage of the Zenith adaptor 
is a cathode follower (V1) whose high 
input impedance prevents loading of the 
tuner's detector. The second stage (V2) 
is a straight amplifier. The third (V3) 
is a semi -cathode follower with its plate 
circuit connected to the primary of Tl. 
T1, slug -tuned to 19 kc, appears as a 
very high impedance to a signal of that 
frequency. To all other frequencies Ti 
is a dead short to B +, and V3 is merely 
a cathode follower. 

The secondary of Ti (also tuned to 
19 kc) serves as the tank circuit of 
Hartley oscillator V4. In order to lock 
in V4 to the desired frequency (19kc) , 

the pilot frequency (which appears at 
V3's plate because of Tl's high primary 
impedance at 19 kc) locks in V4 and 
forces it to oscillate at exactly the same 
phase and frequency as the pilot signal. 

The plate of locked oscillator V4 feeds 
the primary of T2, which is tuned to 38 

[Continued on page 108] 
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Profiles in Electronic Engineering Technology 
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"a CREI home study 

program helped me 

become an electronics 

engineer" -Robert T. Blanks 
Engineer, Research & Study Division 
Vitro Laboratories, Silver Spring, Md. 

Division of Vitro Corporation of America 

WHEN YOU ENROLL IN A CREI 
Home Study Program, you join more 
than 20,500 students working in elec- 
tronics in all 50 states and most 
countries of the free world. One CREI 
Program helped Robert Blanks become 
an Electronics Engineer. Another helped 
Robert I. Trunnell become an Elec- 
tronics Technician. While John H. 
Scofield -a Mathematician -is enrolled 
in still a different CREI Program re- 
lating mathematics to electronics. All 
work at Vitro Laboratories. 

INDUSTRY - RECOGNIZED CREI 
HOME STUDY PROGRAMS PREPARE 
YOU FOR INCREASED RESPONSI- 
BILITIES. HIGHER-PAYING POSI- 
TIONS IN ELECTRONICS. 

REQUIREMENTS FOR ENROLLMENT 
Pre -requisite is a high school education 
or equivalent plus basic electronics 
training and /or practical electronics 
experience. (Electronics experience and/ 
or training not necessary for Residence 
School.) If you qualify, send for the 
latest CREI catalog at no cost. Veterans 
may apply under the G.I. Bill. If you're 
doubtful about your qualifications, let 
us check them for you. Mail coupon or 
send your qualifications to: The 
Capitol Radio Engineering Institute, 
Dept. 1711 -H, 32.24 Sixteenth St., 
N.W., Washington 10, D. C. 

"THROUGH A CREI HOME STUDY 
PROGRAM I learned the practical 
theory a.id technology I needed to be- 
come a fully -qualified engineer -not a 
'handbook' engineer, either -and I did 
it while I was on the job," says Robert T. 
Blanks. Today thousands of advanced 
electronics personnel -engineering tech- 
nicians, engineers, administrators, exec- 
utives - attribute their present high 
salaries and positions to their home 
study of CREI Programs in Electronic 
Engineering Technology. 

DEMAND FOR CREI- PREPARED MEN 
today far exceeds the supply -has ex- 
ceeded the supply for many years. 
Specifically designed to prepare you for 
responsible positions in electronics, 
CREI Home Study Programs are the 
product of 34 years of experience, 
include the latest advancements in the field. 
CREI's curricula was among the first 
accredited by the Engineers' Council for 
Professional Development. Here Blanks 
discusses CREI with Director Wayne 
G. Shaffer of Vitro Labs. 

YOUR LIVING IS BETTER when you 
prepare for -and get -desired promo- 
tions through CREI Home Study. 
CREI alumnus Blanks is understand- 
ably proud of his home in a comfortable 
neighborhood. The positions of CREI- 
prepared men in such companies as 
Pan American Airways, Federal Electric 
Corporation, The Martin Company, 
NorthwestTelephone Company, Mackay 
Radio, Florida Power and Light and 
many others attest to the high calibre 
of CREI Programs. 

r. 

YOUR WHOLE FAMILY BENEFITS. 
Engineer Blanks' growing family pitched 
in to provide free time for his CREI 
Home Study. Now they share his suc- 
cess. We invite you to check the thor- 
oughness and completeness of CREI 
Home Study Programs in Electronic 
Engineering Technology in the catalog 
provided on request. For those who can 
attend day or evening classes in person, 
CREI maintains a Residence School in 
Washington, D.C. also offering ECPD 
AccreditedTechnical Institute Curricula. 

The Capitol Radio Engineering Institute 
ECPD Accredited Technical Institute Curricula Founded 1927 

Dept. 1711 -14. 3224 Sixteenth St.. N.W., Washington 10,. D. C 

I am interested in the opportunities offered by the CREI Home Study 
Programs in Electronic Engineering Technology. (Every COMPLETED 
Inquiry will be acknowledged.) 

I believe my qualifications as listed Please check my qualifications below 
below meet CREI requirements. Please and let me know if I am eligible for 
send me your latest catalog at no cost. CREI Home Study Programs. 

CHECK Servo and Computer Engineering Automation and Industrial Elec- 
FIELD OF Technology Ironic Engineering Technology 
GREATEST p Electronic Engineering Technology Nuclear Engineering Technology 
INTEREST: 0 Aero and Navigational Engineering Technology 

My educational and Electronics experience qualifications are: (All information held in confidence) 

Employed by 

Type of present work 
Education: Years High School Other 

Electronics Experience 
Name Age 

Address 

City Zone State 

Check: Home Study Residence School 13 G.I. Bill 



for the Newest Kits, the Finest Quality, 

the Greatest Values ... look to Heathkit, 

the world's shopping center for Electronic Kits 

NEW STYLING 

Deluxe ... tops In Heathkit 
stereo /hi -fi styling with lug- 
gage -tan vinyl -clad cabinets, 
plastic fronts, refracted light- 
ing. Choose matching tuner 
and amplifier. Left: AA -f00 
50 watt stereo amplifier. 31 

lbs $84.95 

Eo&zqethq 

20 New Stereo Hi -Fi Kits ... 
Tuners, Multiplex, Amps., 
Speakers, from $10.88 upl 
Above: AA -ti Deluxe Stereo 
Preamp., 19 lbs... $84.95 

New "Walkie- Talkies" .. . 

Deluxe Superhet. 9- Trans. & 

Economy 4- Trans. Regen. 
Both in handsome styling. 
Above: "Deluxe" GW -21 
3 lbs. $44.95 

We guarantee that you can build any Heathkit! 

The Heath Company unconditionally guarantees that you 
can build any Heathkit product and that it will perform 
in accordance with our published specifications, by simply 
following and completing our check -by -step instructions, 
or your purchase price will be cheerfully refunded. 

This Heathkit guarantee, unprecedented in the indus- 
try, is made possible by our millions of satisfied customers 
who have proved that building a Heathkit requires no 
special background, experience, skills or training. 

Short Wave Listeners Ra- 
dio ... Circuit board; beige, 
aqua steel cab.; four bands, 
550 kc-30 me; lighted meter & 
dial. GR-9I 9 lbs..$42.50 

8 New Test Instruments ... 
Capacitor Checker, "Handy - 
Lab." Transistor Tester, 
Scope, kit 6 wired VTVM's. 
Above: IN -20 "Handy -Lab." 
2 lbs $14.95 

It's easiest to buy Heathkit! With these new no -money 
down terms you can order the Heathkits of your choice 
... send no down payment ... and take as long as 18 
months to pay! These new, relaxed terms, coupled with 
our guarantee that you can build any Heathkit, are your 
assurance of complete satisfaction with your purchase. 
Any order for $25.00 to $600.00 worth of Heathkit equip- 
ment is eligible for these new easy time -pay terms; write 
for details on orders over $600.00. See the order blank in 
the new 1962 Heathkit catalog or send for application 
forms. 
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NEW is the key word this fall at Heath! NEW KITS ... in every product 
line ...forty new kits, bringing the total to over 250 to choose from .. . 

the world's largest selection of electronic kits! NEW STYLING ... three 
new styling concepts for stereo /hi -fi, completely coordinated ... new test 

instrument styling ... newly styled citizen's band equipment ... new vari- 
ations on the Heathkit amateur radio theme. NEW GUARANTEE .. . 

assures your kit building success, regardless of your background or experi- 
ence. NEW NO -MONEY DOWN TERMS ... easier than ever to buy ... 
your assurance of complete satisfaction. NEW FREE CATALOG ... 100 

pages ... the world's biggest kit catalog ... better, too, with larger photos, 
complete descriptions and specifications, and now with kit schematics for 
your complete buying information. Look to Heathkit for the NEW! 

Mid -Range.... styling 
combines deluxe and 
popular motifs; tan 
vinyl -clad cabs., char- 
coal -grey fronts, for 
tuner and amps. 
Left: AJ -11 AM /FM 
Tuner. 
19 lbs..... $69.95 

gap 

5 New Amateur Radio Kits 
VFO, Tunnel -Diode "Dip" 

Meter, Basic Receiver, "Cl" 
Multiplier, CW Transmitter. 
Above: HC -10 VFO. 
2lbs. $34.95 

Another New Educational 
Kit ... Two -Part Basic Radio 
Course (EK -2A & 2B). Each 
has authoritative textbook and 
parts for radio receiver. 
6 lbs. $19.95 

NEW FREE CATALOG 

The World's Shopping Center 
for Electronic Kits 

Send for your FREE copy , 

of the 1962 Heathkit cat- 
alog ... the world's big- 
gest kit catalog ... 100 

pages packed with over 
250 kits . big new 
page size, big photos, 
complete descriptions, 
specs., schematics .. 

we'll be glad to send 
your friends a copy too! 

r 

Popular ... striking 
charcoal grey steel 
cabinets with Ivory ac- 
cents. Choose tuners 
and amplifiers. 
Left: AA -161 14 watt 
monophonic amp -pre- 
amp. 
15 lbs.....$33.54 

H 

HEATH COMPANY 
Benton Harbor 39, Michigan 

Please send Free Heathkit catalog. 

NAME 

O ,vm;diary d 
STROM 

ADDRESS 

CITY ZONE STATE 
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Circuits For Stereo FM Adaptors 

Continued from page 104 

kc and, therefore, picks up the second 
harmonic of the 19 -kc pilot frequency. 
Considering V4's operation, it might be 
called a locked -in doubler oscillator 
whose output in effect is a 38 -kc switch- 
ing signal. And, since V4 is locked in on 
the 19 -kc pilot, the 38 -kc harmonic 
switching signal (to be used in V5) is 
identical to the original 38 -kc switching 
signal generated at the FM transmitter's 
stereo time -division modulator. 

Returning to the modified cathode 
follower (V3), the remaining signal 
components -the L +R signal, the L -R 
signal and the SCA subcarrier- appear 
at the cathode. These components feed 
a 38 -kc bandpass filter consisting of Ll, 
L2, Cl and C2. The series arm, Ll and 
Cl of the filter is the low -pass section 
which prevents the passage of the 67 -kc 
SCA subcarrier. The shunt arm, 1.2 and 
C2, prevents the passage of the 19 -kc 
pilot but allows the passage of the 23- 
to-53 kc L -R signal and the 15 -to-50 
kc L +R signal. In addition, the other 
resistors and capacitors in the network 
provide the standard 75- microsecond 
de- emphasis. 

Demodulation by Deflection 

The fifth stage of the adaptor is the 
stereo demodulator. V5 is a special type 
of beam deflection pentode (all grids 
not shown in Fig. 3) . It has a pair of 
deflection plates placed parallel to the 
path of the electron beam and a pair of 
output plates perpendicular to the beam. 
Normally, the electron beam would 
travel from the cathode through the 
grids to the space between the output 
plates. By energizing the deflection 
plates, the beam can be deflected to one 
output plate or the other. 

In this circuit, the deflection plates 
are connected to the secondary of T2. 
Since the doubler oscillator has devel- 
oped a 38 -kc signal in the primary of T2, 
the deflection plates reverse in polarity 
at a 38 -kc rate. As a result, the electron 
beam is switched from one output plate 
to the other at this rate -38,000 times a 
second. 

The output of the bandpass filter is 
fed to the control grid of the beam 
deflection tube. Because the phase re- 
lationships between the L and R compo- 
nents of the L +R and the L -R signals, 
the electron beam coming from V5's out- 
put plates looks like the R signal at one 
moment and the L signal the next. The 
result is the reproduction of the original 
L channel signal at one plate and the R 
channel signal at the other. Each is ex- 
actly like the original signal at the trans- 
mitter. 

Now that we have recovered the 
original left and right stereophonic pro- 
gram channels, all that remains is to 
feed these signals through cathode fol- 
lowers to the output of the adaptor. The 
cathode followers are required for 
proper operation of the 38 -kc rejection 
filters (traps) inserted between the de- 
modulator and the output. If a large 
38 -kc component appeared at the output 
of the demodulator along with the R or 
L stereo signal it might introduce prob- 
lems in a hi -fi system. This is particu- 
larly true when a tape recorder is 
connected to the output of the adaptor. 
The 38 -kc component might beat with 
the bias and erase frequency of the re- 
corder and cause "birdies" and whistles 
on the tape. -- 

CB Tone Call /Squelch 

Continued from page 85 

constant (C2, R2) is added to the 
thyratron grid circuit. This prevents 
the short speech bursts from over- 
coming the negative cut -off voltage and 
makes it necessary for the tone to be 
transmitted about five seconds before 
the TCS operates. This time requirement 
can be adjusted by potentiometer R4, 
which varies the negative voltage on the 
grid of Vl. The less the voltage differ- 
ence between the grid and the cathode, 
the shorter the time required to activate 
the TCS. 

Construction is quite simple. RY1 is 
insulated from the chassis with rubber 
grommets because the reed contacts are 
electrically connected to the relay frame. 
With the speaker disconnected during 

[Continued on page 110] 
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Universal Replacement Parts Kit 
3i1f 3ßg0 

Popular Standard Coil field replacement parts used extensively by serv- 

icemen for STANDARD tuners manufactured from 1947 -1956. 

s> 
universal replacement 

warts kit 

1L0 _DJ 

et. tttttt 
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A kit of mechanical and electrical parts for 

shop and field use to be used in conjunction with Section II of the STANDARD Cross Reference Guide. 

These parts make up 90% of the replacement parts most commonly used in field service. 

INCLUDED Special IF alignment tool for late model STANDARD TV and 
FM tuners. 

FREE Popular special springs, detent springs and roller assembly, 
detent ball assemblies, etc. 

BE PREPARED ... GET YOURS TODAY from any authorized 

c7 COIL distributor 
$27.99 DEALER NET 

standard ko1/sman INDUSTRIES INC. 
FORMERLY STANDARD COIL PRODUCTS CO., INC., MELROSE PARK, ILLINOIS 
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Continued from page 104 

kc and, therefore, picks up the second 
harmonic of the 19 -kc pilot frequency. 
Considering V4's operation, it might be 
called a locked -in doubler oscillator 
whose output in effect is a 38 -kc switch- 
ing signal. And, since V4 is locked in on 
the 19 -kc pilot, the 38 -kc harmonic 
switching signal (to be used in V5) is 
identical to the original 38 -kc switching 
signal generated at the FM transmitter's 
stereo time -division modulator. 

Returning to the modified cathode 
follower (V3), the remaining signal 
components -the L +R signal, the L -R 
signal and the SCA subcarrier- appear 
at the cathode. These components feed 
a 38 -kc bandpass filter consisting of Ll, 
L2, Cl and C2. The series arm, Ll and 
Cl of the filter is the low -pass section 
which prevents the passage of the 67 -kc 
SCA subcarrier. The shunt arm, 1.2 and 
C2, prevents the passage of the 19 -kc 
pilot but allows the passage of the 23- 
to-53 kc L -R signal and the 15 -to-50 
kc L +R signal. In addition, the other 
resistors and capacitors in the network 
provide the standard 75- microsecond 
de- emphasis. 

Demodulation by Deflection 

The fifth stage of the adaptor is the 
stereo demodulator. V5 is a special type 
of beam deflection pentode (all grids 
not shown in Fig. 3) . It has a pair of 
deflection plates placed parallel to the 
path of the electron beam and a pair of 
output plates perpendicular to the beam. 
Normally, the electron beam would 
travel from the cathode through the 
grids to the space between the output 
plates. By energizing the deflection 
plates, the beam can be deflected to one 
output plate or the other. 

In this circuit, the deflection plates 
are connected to the secondary of T2. 
Since the doubler oscillator has devel- 
oped a 38 -kc signal in the primary of T2, 
the deflection plates reverse in polarity 
at a 38 -kc rate. As a result, the electron 
beam is switched from one output plate 
to the other at this rate -38,000 times a 
second. 

The output of the bandpass filter is 
fed to the control grid of the beam 
deflection tube. Because the phase re- 
lationships between the L and R compo- 
nents of the L +R and the L -R signals, 
the electron beam coming from V5's out- 
put plates looks like the R signal at one 
moment and the L signal the next. The 
result is the reproduction of the original 
L channel signal at one plate and the R 
channel signal at the other. Each is ex- 
actly like the original signal at the trans- 
mitter. 

Now that we have recovered the 
original left and right stereophonic pro- 
gram channels, all that remains is to 
feed these signals through cathode fol- 
lowers to the output of the adaptor. The 
cathode followers are required for 
proper operation of the 38 -kc rejection 
filters (traps) inserted between the de- 
modulator and the output. If a large 
38 -kc component appeared at the output 
of the demodulator along with the R or 
L stereo signal it might introduce prob- 
lems in a hi -fi system. This is particu- 
larly true when a tape recorder is 
connected to the output of the adaptor. 
The 38 -kc component might beat with 
the bias and erase frequency of the re- 
corder and cause "birdies" and whistles 
on the tape. -- 

CB Tone Call /Squelch 

Continued from page 85 

constant (C2, R2) is added to the 
thyratron grid circuit. This prevents 
the short speech bursts from over- 
coming the negative cut -off voltage and 
makes it necessary for the tone to be 
transmitted about five seconds before 
the TCS operates. This time requirement 
can be adjusted by potentiometer R4, 
which varies the negative voltage on the 
grid of Vl. The less the voltage differ- 
ence between the grid and the cathode, 
the shorter the time required to activate 
the TCS. 

Construction is quite simple. RY1 is 
insulated from the chassis with rubber 
grommets because the reed contacts are 
electrically connected to the relay frame. 
With the speaker disconnected during 

[Continued on page 110] 
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CB Tone Call /Squelch 

Continued from page 108 

standby, the output transformer pri- 
mary of the CB receiver can develop 
voltage high enough to arc over, so a 
47 -ohm resistor (Rl) is connected across 
its secondary to prevent this. 

The TCS chassis is secured to the base 
station receiver cabinet with sheet metal 
screws and is mounted so that its con- 
trols are accessible. 

The tone generator that supplies the 
triggering signal for the reed relay must 
be stable. And because it is self -con- 
tained, the tone generator can be in- 
corporated in any CB unit simply by 
fitting its output cable with a plug to 
match the mike jack on your transceiver 
and plugging your mike into the tone 
generator's input. Mica capacitors are 
recommended for the circuit because of 
their better thermal stability. The 
DPDT microphone /tone switch (SW1), 
when in the tone position, turns on the 
tone generator and connects it to the 
transmitter microphone input. In the 
microphone position, SW1 turns off the 
generator and reconnects the micro- 
phone to the transmitter. Since the tone 
generator is used intermittently, its bat- 
tery should last for its shelf life. 

In order to avoid the tone overmodu- 
lating the transmitter, the 500,000 -ohm 
pot (R13) adjusts the output voltage of 
the tone signal to the same relative value 
as that of the microphone. There is suffi- 
cient signal available from the generator 
to drive a carbon microphone input cir- 
cuit also. The tone signal is a fairly pure 
sine wave, free from sideband splatter. 

Another potentiometer, R8, adjusts 
the tone frequency to the resonant fre- 
quency of reed relay RY1. These con- 
trols are mounted inside the box be- 
cause, once set, no further adjustment 
should be required. Several inexpensive 
PNP transistors were tried as Ql in the 
generator and all gave good results. 

The tone generator is installed be- 
neath the mobile transmitter (the 
author's home -built rig is shown in the 
photos) so that switch SW1 is easily ac- 
cessible. A short length of shielded audio 
cable is run to the original microphone 

input plug and a duplicate microphone 
receptacle is mounted in the tone- gener- 
ator box and the microphone is con- 
nected to it. If your transmitter is a type 
with the microphone cable wired in, it's 
a good idea to install jacks and plugs. 

Aligning the TCS: 
Connect the squelch unit to the re- 

ceiver and turn it on. Depress reset but- 
ton PB1. RY2 should open, silencing the 
receiver. Check the voltages at Vl. With 
the tube non -conducting (RY2 open) , 

the plate voltage (pin 6) should be 
somewhere near +135 volts. The grid 
voltage (pin 1) should be adjustable 
(with R4) from 0 -30 volts positive (as 
measured from grid to ground with a 
VTVM) . 

If RY2 does not remain open, in- 
crease the negative voltage on the grid 
of Vl (as measured to the cathode, pin 
2) with control R4 until it does. 

Depress bypass button PB2 and RY2 
will close, turning on the speaker. Turn 
up the volume of the receiver about 
three- quarters and tune in some strong 
signals. While these noises and signals 
are coming in, depress reset PB1 and the 
speaker should cut out. Now see whether 
the strong signals cause Vl to fire. If 
they do, increase the cut -off voltage with 
R4 as above. 

Have your partner set up the remote 
unit within sight and transmit a tone 
signal to you. Have him adjust the fre- 
quency pot (R8) in the tone unit until 
the resonant frequency of RY1 is found. 
This is indicated by the widest swing of 
the reed. R4 usually will not need re- 
setting after these adjustments are 
made. A tone signal of about five sec- 
onds duration for firing the TCS has 
been found to give the most satisfactory 
results. 

With the remote station at a dis- 
tance, have him adjust the tone input 
level potentiometer R13 so that the 
transmitted signal does not overmodu- 
late the transmitter. 

Be sure to leave the volume of the re- 
ceiver turned up reasonably high during 
standby, since the audio amplifier of the 
receiver supplies the signal to the reed 
relay. Those of you who question the 
legality of the system are referred to 
19.32 of "Rules and Regulations. "4- 
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CB -3 TRANSCEIVER 

Only Hallicrafters offers 8- channel convenience and all these quality per- 
formance features. 

The transmitter ... output circuit matches SO ohm antenna systems. Stand- 
ardized CR23 /U crystals (3rd overtone, series resonant) readily available. Output 
amplifier adjustable for max. legal input. 100% modulation on positive peaks. 
Series -tuned 2nd harmonic trap for excellent TV suppression. 

The receiver ... sensitivity less than 1.0 UV for 10 db. signal -to -noise ratio. 
Electronic squelch works on less than 6 db. signal strength change. 6 kc. selec- 
tivity. Image rej. 40 db. min. Audio output over 2 watts. Auto. noise limiter, 
series and shunt diodes. si 4950 

s 

0 
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Before you choose from the countless brands of CB equipment available, consider 

this fact: Nowhere in the field of communications is a manufacturer's experience, 

integrity 'and record of achievement more critical to performance and reliability 

than in citizen's band. Hallicrafters has produced about 1,000,000 communications 

units in the past 27 years. 

the new ideas in communications are born at ... 

hallicrafters 
CHICAGO 24, ILLINOIS 

Export Sales: International Div., Raytheon Mfg. Co., Waltham, Mass. Canada: Gould Sales Co., Montreal, P.Q. 



CITIZEN BAND 
CLASS "D" 

CRYSTALS 
All 22 Frequencies in Stock 

3rd overtone..005% tolerance -to meet all 
F C C requirements. 

$ ,95 Hermetically sealed HC6 /U holders. t/" 
pin spacing -.050 pins. (.093 pins availa- 
ble, add IS¢ per crystal). EACH 

The following Class "D" Citizen Band frequencies in 
stock (frequencies listed in megacycles): 26.965, 26.975, 
26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 
27.075, 27.085, 27.105, 27.115, 27.125, 27.135, 27.155, 
27.165, 27.175, 27.185, 27.205, 27.215, 27.225. 

Matched crystal sets for Globe, Gonset, Citi -Fone and Haiti - 
crafters Units . $5.90 per set. Specify equipment make. 

RADIO CONTROL CRYSTALS IN HC6 /U HOLDERS 
Specify frequency. Vii" pin spacing .. , pin diameter .05 (.093 
pin diameter, add 15c) $2.95 ea. 

FUNDAMENTAL FREQ. SEALED CRYSTALS 
in HC6 /U holders 
From 1400 KC to 4000 KC. .005% Tolerance $4.95 ea. 
From 4000 KC to 15,000 KC any frequency 

.005% Tolerance 53.50 ea. 
SEALED OVERTONE CRYSTALS 

Supplied in metal HC6 /U holders 
Pin spacing .486, diameter .050 
15 to 30 MC .005 Tolerance $3.85 ea. 
30 to 45 MC .005 Tolerance $4.10 ea. 
45 to 60 MC .005 Tolerance $4.50 ea. 

`4 QUARTZ CRYSTALS #,, FOR EVERY SERVICE ,,' All crystals made from Grade "A" im- i ported quartz- ground and etched to exact 
% frequencies. Unconditionally guaranteed) 

Supplied in: 
FT -243 holders MC -7 holders OC -34 holders FT -171 holders 
Pin spacing Vs" Pin spacing 3/4" Pin spacing 7/4r" Pin spacing 3" 
Pin diameter Pin diameter Pin diameter Banana pins 

.093 .125 .156 

MADE TO ORDER CRYSTALS SPECIFY HOLDER WANTED 
1001 KC to 2600 KC: 

.01% Tolerance ..52.00 ea. .005/ Tolerance $2.75 ea. 
2601 KC to 9000 KC: 

.005% Tolerance $2.50 ea. 
9001 KC to 11,000 KC: 

.005% Tolerance $3.00 ea. 

Amateur, Novice, Technician Band Crystals 
.01% Tolerance . $1.50 ea.-80 meters (3701 -3749 KC), 
40 meters (7152 -7198 KC), 15 meters (7034 -7082 KC), 6 
meters (8335 -8650 KC) within I KC 
FT -241 Lattice Crystals in all frequencies from 370 KC to 
540 KC (all except 455 KC and 500 KC) 50¢ ea. 
Pin spacing , /z" Pin diameter .093 
Matched pairs + 15 cycles $2.50 per pair 
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.50 ea.; 
500 KC Crystals, $1.50 ea.; 100 KC Frequency Standard 
Crystals in HC6 /U holders $4.50 ea.; Socket for FT -243 
crystal 150 ea.; Dual socket for FT -243 crystals, 150 ea.; 
Sockets for MC -7 and FT -171 crystals 250 ea.; Ceramic 
socket for HC6 /U crystals 200 ea. 
Write for new free catalog #860 complete with oscillator circuits 

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 
See big red display .. . or order from our Florida plant. 

\G\\'! Engineering samples and small quantities for prototypes 
now made either at Chicago or at Ft. Myers Plant. 21 lieue 
Service: 

IN CHICAGO, PHONE GLADSTONE 3 -3555 

RUSH ORDER. Use coupon for 1st Class shipment 

TEXAS CRYSTALS 
Dept. E -111, 1000 CRYSTAL DRIVE, FORT MYERS, FLORIDA 

For extra fast service, Phone WE 6 -2100 

SHIPMENT VIA 1ST CLASS MAIL AT NO EXTRA COST 
TERMS: All items subject to prior sale and change of 
price without notice. All crystal orders must be accom- 
panied by check, cash or M.O. with PAYMENT IN FULL. 
NO COD's. E -III J 
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CB Corner 

Continued from page 47 

Selective Call ... Read the available 
literature on CB equipment and it con- 
veys a distinct impression that you use 
it like a telephone. Not really ... the 
telephone user only hears calls directed 
to his number, not all the large volume 
of traffic flowing within 20 miles of his 
location. But this is the case with CB. 

The squelch on many CB rigs does a 
fine job of quieting atmospheric noise in 
the loudspeaker but opens the receiver 
to any station on the channel. These un- 
necessary sounds are distracting in the 
business office and annoying to the 
housewife who has the transceiver on 
for many hours a day anticipating a 
stuck -in- traffic call from her husband. 

The FCC provides for tone signaling 
on the Class D band. Why not make a 
selective tone- operated squelch avail- 
able as a commercial accessory to those 
who need it? (EI, realizing the need, 
has presented this project on page 82. 

When installed on a transceiver, the 
tone squelch -call circuit is activated 
only when a signal bearing the correct 
tone is received. A possible answer to 
the problem of assigning different tones 
to a larger number of stations would 
be the use of two or three tones in com- 
binations. 

To avoid chaos in a neighborhood 
with several radio-controlled garage 
door openers, manufacturers have re- 
sorted to selective tone signaling. How - 
about a system for CB radio ? 

-o- 
Increased Cost ... Remote operation 

and selective call for transceivers are 
just two of the features that could im- 
prove the effectiveness of CB radio. If 
the cry of increased cost is raised, we 
point to the existing demand for high - 
performance sets by users who lean 
heavily on the benefits of CB radio. Both 
these recommendations lend themselves 
to packaging as optional extras, avail- 
able to those who require them. 

If any CBer wants to sound off on 
equipment improvements, we'd like to 
hear from him. Address your comments 
to the CB Corner in care of EI. 

V 
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Minivac 601 
Scientific exploration 

education 
experimentation 

engineered into an electronic brain that 
measures a full 24" wide 

MINIVAC 601 is a fascinating, compact computer 
that thinks, remembers, plays games. It speaks 
with authority in the fields of science, mathe- 
matics, research. It prepares teenagers and adults 
for the world of tomorrow. 

Created by Dr. Claude Shannon of the Massa- 
chusetts Institute of Technology and developed by 
staff members of Scientific Development Corpora- 
tion, MINIVAC 601 is built of professional 
components to professional standards. 

It opens the way to exciting experimentation 
with circuits that solve problems and make 
decisions. It enables you to duplicate control sys- 
tems like those used in advanced missiles. You 
may program it to demonstrate data processing 
techniques used in business. MINIVAC 601 will 
even play games with you ... tic tac toe, and 
literally dozens of others. 

$ 8Soo 

Complete. compu 

programming patch cords 

and sel of six manuals: 

"Getting Acquainted with 

MINIVAC 601 ", "An 

Introduction to Digital Computers ", "How 

Computers Make Logical Decisions ", "How 

Computers Do Arithmetic ", "How Computers 

Work for Man ", and "MINIVAC Games." 

For complete information on MINIVAC 601 
. what it is ... what it does ... how 

it operates ... write tor frehure today. 

Y.'.ENIIIC CORRORA1i0 
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SCIENTIFIC DEVELOPMENT CORPORATION 
Computer Products Division 

372 Main Street Watertown 72, Massachusetts 
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HI -Fl AND 
STEREO 

SYSTEMS A 
COMPONENTS 

SEND 
FOR IT 
TODAY 

TOP YAWES 
IN POWER 
AND HAND 

TOOLS 

PAGES 
OF BARGAINS 

NOT IN ANY 
OTHER CRTAL00 

BURSTEIN-APPLEBEE CO. 
Dept. El, 1012 Meß.. St., Kansas City 6, Me. 

Rush me New 1962 B -A Catalog No. 621 

Name 

Address 

City State 
l 

EASIEST TO BUILD 
LAYER BUILT g4 gam 
COLOR GUM 

DE LUXE HI- FIDELITY 

KITS 
I01GTK 
FM TUNER 

Finest tuner kit offered! "Standard Coll" tuning unit is pre- wired, 
Pre-aligned and can be tuned -In as soon as completed, without professional adjustments. Better reception than tuners costing 2 or 3 times as much. Latest circuits, matched crystal diode detec- tor, Foster Seeley Discriminator, AFC Electronic Tuning Eye. 
Quiet, drift -free. Simply and successfully assembled by anyone with screwdriver, pliers and soldering iron. Step- by-step instruc- tions. Model 101GTK, only $66.00 

20 WATT STEREO AMP. 
De Luse stereo at half the cost! Two 
10 watt channels with 2 pre -amps, 40 
watts peak. Fee. Res. +0.5DB. 20- 
20,000 CPS. Complete controls. 00K 

10 WATT AMPUF1ER 
With built -In pre-amp. 20 watts peak. 
Pre. Res. * 1DB. 20- 20,000 CP8. 4 
Inputs. Output: 4, 8, 16 ohms. Auto - ß LJOK 

Loudness Control. 
$27.30 

Many ether kits available- 
At dealers or rent prepaid with check or M.O. 

PRE[!! 
GROMMES Div. of Precision Electronics, Inc. 
0101 -T King Ave., Franklin Park, Ill. 
Please rush details on Gromme, Kit Line. 

Name 

Address 

City State 
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The Incredible Basement of Radio 

Continued from page 77 

One of Professor Morgan's reasons for 
going so far for his experiments is that 
a full -wave antenna for whistler fre- 
quencies is more than 30 miles long. 

The professor has a plan for stringing 
five cables across the horseshoe -shaped 
island and using the sea surrounding 
the horseshoe as the transmitting an- 
tenna. You also get a better quality of 
whistlers at the poles. The pole -to-pole 
magnetic field lines are longer than any- 
where else and the whistler signals, in 
traveling so far, become spread out and 
the highs return relatively far ahead of 
the lows. 

But whistlers are only part of the VLF 
zoo. Related to whistlers are strange 
signals called the dawn chorus, a sound 
like the twittering of birds in the morn- 
ing. Then there is the hiss, which sounds 
like air coming from a tire; risers and 
other assorted clicks, tweeks, and 
chinks. These sounds are for the most 
part still unexplained. Scientists specu- 
late that some are caused by streams of 
minute particles which flow from the 
sun and spiral down to the earth. 

The "joint- venture" VLF signals arc 
generated by such things as nuclear ex- 
plosions and missile launchings. During 
a nuclear explosion signals result from 
the severe motion of atomic particles. 
In missile launching, the vertical column 
of ionized gases which follows the bird 
into the air is both transmitter and an- 
tenna, sending signals which are heard 
over great distances. 

On the man-made side of the VLF 
picture we find what is probably the 
most unusual transmitting station ever 
built. It is a Navy installation at Cutler, 
Me., which went on the air early this 
year with the historic call letters NAA, 
first used in 1912 by a high -power Navy 
rig at Arlington, Va. But the original 
NAA and all the stations built since then 
couldn't hold a candle to the Cutler 
transmitter, which has a power rating 
in excess of 2,000,000 watts. With an an- 
tenna efficiency of more than 50 per 
cent, the new NAA, operating at 14.8 kc 
(wavelength: 20,270 meters or 12.6 
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miles) , can transmit to ships in the At- 
lantic, Arctic or Mediterannean. It even 
has the ability to get messages to sub- 
merged submarines since VLF has a 
high salt -water penetration factor. 

Because of the long wave -lengths, 
VLF antennas tend to be immense. NAA 
occupies a whole peninsula of 3,000 
acres. Its antenna consists of two arrays 
shaped like six -pointed stars and 
mounted on 26 towers ranging in height 
from 800 to 980 feet. The towers them- 
selves carry no signals. Only the cables 
between them are parts of the antenna. 

Each array covers a square mile. 
Probably the most famous VLF trans- 

mitter is Navy station NLK at Jim 
Creek, Wash. Dubbed "Big Jim," NLK 
runs 1,000,000 watts and operates on 
15.3 kc 24 hours a day. 

A few months ago the Navy started 
transmitting time signals from another 
new VLF station, NBA, at Summit in 
the Canal Zone. Its frequency is 18 kc. 

All the Navy's VLF stations have an 
N prefix on their call letters. The only 
other regulars on the band are two Brit- 
ish stations with G prefixes, although 
new stations pop up from time to time, 
usually doing experimental work. 

VLF noise is highest in the summer 
but most CW signals are so strong that 
it is no problem. Best time for DXing is 
between 4 and 7 A.M. local time. 

As for equipment to monitor VLF, 
you may have to do some digging. Most 
rigs are available only on the surplus 
market. But it is a relatively simple 
task for most electronic tinkerers to 
work up a one -tube autodyne or TRF 
receiver that will pull 'em in. 

If you'd rather investigate the surplus 
market than roll your own, some of the 
rigs are: U.S. Navy Models RE, RBL, 
and RAK; RCA's AR -8510; Wireless 
Specialty Co. IP500, and World War I 
Navy antiques SE -1420 and SE -143. If 
you've got a lot of loot and an uncon- 
trollable desire to dig VLF, you can 
always get yourself a spanking new 
British Racal RA -17. 

For years researchers have been try- 
ing to enlarge the usable portion of the 
radio spectrum at the upper end. Now 
many realize that through the use of 
"macrowaves" the spectrum may be ex- 
panded at both ends. - 
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ALL NEW ADVANCES IN 

TEST EQUIPMENT! 
by far the 

2 ESj- iiVALUES" 

obtainable in 

Wired or Kit form. 

EMC MODEL 801 
RC BRIDGE AND 

IN-CIRCUIT 
CAPACITY CHECKER 

A new comprehensive 
resistance acrd capacity 

checker. It measures 
condensers for 

actual value, leakage, and power factor. In addition it 
measures condensers while still connected in their 

original circuits for opens, shorts or intermittents. 
MODEL 801 WIRED $38.95 

MODEL 801 KIT 24.95 

! _ 

EMC MODEL 802 
SIGNAL TRACER 

AND GENERATOR 
Generates its own 

audio, IF and RF 

signal for tracing. 
Uses both a magic 

eye tube and a 

speaker for signal 
detection. Checks 

noisy components. Checks and compares magnetic, 
ceramic and crystal cartridges. Supplied with two 

shielded audio probes and RF crystal demodulation probe 

MODEL 802 WIRED $38.95 

MODEL 802 KIT 24.95 

Yes, tell me more, send me FREE -a detailed 
catalog of the complete EMC line. EL -11 

NAME 

ADDRESS 

CITY STATE 

EMC Electronic Measurements Corp. 
625 B'way, New York 12, N. Y. 

Ex. Dept. Pan -Mar Corp.. 1270 B'way., New York 1 N Y. 



r 
10 OLSON STORES 

Plus 

MAIL ORDER 
Visit your local 

Olson Stores at... 

AKRON, OHIO 
69 W. State Street 

BUFFALO, N.Y. 
711 Main Street 

CHICAGO, ILL. 
4101 N. Milwaukee Ave 

CHICAGO, ILL. 
123 N. Western Ave, 

CLEVELAND, OHIO 
2020 Euclid Ave. 

CLEVELAND, OHIO 
6813 Pearl Road 

COLUMBUS, OHIO 

` 
142 N. High Street 

f INGLEWOOD, CALIF. 
4642 W. Century Blvd. 

r MILWAUKEE, WISC. 

` 
423 W. Michigan 

PITTSBURGH, PENN. 
5918 Penn Ave. 

Fill in coupon for a FREE One Year Subscription to 
OLSON'S Fantastic Bargain Packed Catalog - Unheard 
of LOW, LOW, WHOLESALE PRICES on Brand Name 
Speakers, Changers, Tubes, Tools, Hi -Fi's, Stereo 
Amps, Tuners and other Bargains. 

Mi Ni il MAIL TO: Mi in 
OLSON ELECTRONICS 
425 S. Forge Street 
Akron 8, Ohio 

NAME 

ADDRESS 

CITY 

iln 

ZONE _. STATE 

Hi -Fi Record Guide 

Continued from page 91 

Symphony made thesame success in Tin 
Pan Alley that it always makes in the 
concert hall. The Philadelphia Orches- 
tra's performance of the symphony 
under the baton of Eugene Ormandy is 
broadly lyrical and recorded with its 
sound intact. 

Equally compelling is the recording of 
Dmitri Shostakovich's First Symphony 
by the Symphony of the Air under Leo- 
pold Stokowski. This composition, writ- 
ten in 1925 when the composer was only 
19, is an amazingly accurate musical 
portrait of the temper of modern times. 

One of the masterpieces that ushered 
in the modern age of music was Igor 
Stravinsky's Le Sacre du Printemps, the 
Rite of Spring. This strongly -rhythmed 
ballet score provoked a riot at its first 
performance, but it has since become an 
enticing entry on concert programs and 
provided an episode in Walt Disney's 
Fantasia. Ernest Ansermet has been as- 
sociated with Le Sacre for many years 
and his most recent recording of it is 
lucid and vigorous. 

Tchaikovsky's First Piano Concerto, 
in B Flat Minor, and Rachmaninoff's 
Second, in C Minor, are among the most 
immediately appealing in the repertoire, 
and hence among the most popular. 
Vladimir Horowitz and Toscanini joined 
in a tremendously exciting performance 
of the Tchaikovsky for a War Bond 
benefit concert in 1943. This was re- 
corded, but the sound, of course, suffers 
from the circumstances under which it 
was captured. Better sound, if not nearly 
as much incandescence, is offered in the 
recording by Van Cliburn and Kiril 
Kondrashin, which was made immedi- 
ately upon the young American's return 
from his triumphant visit to Russia. 
Freddy Martin never had it so good! 

The violin is the closest rival of the 
piano as a solo instrument. Mendelssohn 
and Tchaikovsky composed the two 
most popular violin concertos, and they 
are paired on one dise in attractive per- 
formances by Isaac Stern, backed by 
Eugene Ormandy conducting the Phila- 
delphia Orchestra. 

Electronics Illustrated 



From Classical to Jazz is not the long 
step today that it once seemed, partic- 
ularly when the step is to the reflective, 
intense music -making of Miles Davis. 
His Kind of Blue offers a satisfying pro- 
gram of imaginative modern jazz con- 
ceptions. At the other end of the jazz 
spectrum, Phil Napoleon's Memphis 
Five treats us to lively revivals of tra- 
ditional Dixieland favorites. 

Vocal stylists are always appealing, 
though personal preferences are espe- 
cially strong in this area. However, few 
collectors will gainsay the eminence of 
Ella Fitzgerald and Frank Sinatra. In 
Get Happy, she does delightful rendi- 
tions of a dozen standard songs, and in 
Nice 'n' Easy, he demonstrates why he 
is still head of the pack. 

On Broadway, Bob Merrill's Carnival 
is a big hit, and the Original Cast album 
indicates that he has come up with a 
potential classic. Anna Maria Alber- 
ghetti and Jerry Orbach transmit the 
same magic atmosphere via disc that 
they create in the theater. An older 
show, Leonard Bernstein's On the 
Town, has been reincarnated in a spar- 
kling new production with several mem- 
bers of the original cast and the com- 
poser wielding the baton. Both of these 
albums present musical theater at its 
best. 

Musical theater of another sort is the 
source of Leontyne Price's album of fa- 
mous operatic arias by Giuseppe Verdi 
and Giacomo Puccini. The lovely voice, 
dramatic insight and emotional expres- 
siveness of the young soprano are effec- 
tively displayed by the excellent record. 

With Christmas not far in the offing, 
much seasonal music will be heard 
under varying circumstances. Not 
nearly enough of it, though, will be 
meaningful and worth listening to at any 
other time of the year. Fortunately, this 
is not so with the music on The Holly 
and the Ivy. These traditional and medi- 
eval carols are done with such exqui- 
site taste that they are always a joy to 
hear. 

So is George Frideric Handel's Mes- 
siah a joy -in a good performance. The 
late Sir Thomas Beecham's version is 
not one for Baroque purists, but it is an 
overwhelmingly rousing exposition of 
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the grand old music. If the four -record 
album seems like too much of a good 
thing, a single record of excerpts is avail- 
able and may suffice. And if you want a 
less aggressive statement of the score, 
with emphasis on its Christmas associa- 
tions, Leonard Bernstein provides just 
that in an attractive disc which will 
round out your basic record library with 
a Merry Christmas and a Happy Near 
Year. 

Records discussed in this column, with 
monaural discs listed first and stereo 
versions just below: 
Beethoven: Fifth Symphony 

Reiner, Chicago Sym. Orch RCA Victor LM -2343 $4.98 
LSC -2343 5.98 

Krips, London Sym. Orch. Everest 6086 4.98 
3086 5.98 

Beethoven: Eroica Symphony 
Toscanini, NBC Sym. Orch. RCA Victor LM -2387 4.98 
Buell, Cleveland Orch. Epic LC -3385 4.98 

BC -1001 5.98 
Schubert: Unfinished Symphony 

Toscanini, NBC Sym. Orch. RCA Victor LM -9022 4.98 
Kletzki, Royal Philharmonic Angel 35779 4.98 

S -35779 5.98 
Mozart: Symphony No. 40 

Klemperer, Philharmonic Orch. Angel 35407 4.98 
S -35407 5.98 

Ludwig, London Sym. Orch. Everest 6046 4.98 
3046 5.98 

Brahms: First Symphony 
Toscanini, NBC Sym. Orch. RCA Victor LM -1702 4.98 
Bernstein, New York Philharmonic 

Columbia ML -5602 4.98 
MS -6202 5.98 

Dorati, London Sym. Orch. Mercury 50268 4.98 
90268 5.98 

Tchaikovsky: Fifth Symphony 
Ormandy, Philadelphia Orch. 

Columbia ML -5435 
MS -6109 

4.98 
5.98 

Shostakovich: First Symphony 
Stokowski, Sym. of the Air United Artists 7004 4.98 

8004 5.98 
Stravinsky: Le Sacre du Printemps 

Ansermet, Suisse Romande Orch. 
London CM -9229 4.98 

CS -6009 5.98 
Tchaikovsky: First Piano 

Horowitz- Toscanini 
Cliburn- Kondrashin 

Entremont- Bernstein 

Concerto 
RCA Victor LM -2319 
RCA Victor LM -2252 

LSC -2252 
Columbia ML -5481 

MS -6148 
Mendelssohn: Violin Concerto 

Stern- Ormandy 

Kind of Blue Miles Davis 

Memphis Five Phil Napoleon 

Get Happy Ella Fitzgerald 

Nice 'n' Easy Frank Sinatra 

Carnival Original Cast 

On the Town Original Cast 

Leontyne Price (Arias) 

Columbia ML -5379 
MS -6062 

Columbia CL -1355 
CS -8163 

Capitol T -1344 
ST -1344 

Verve V-4036 
V -64036 

Capitol W -1417 
SW -1417 

MGM E- 3946 -OC 
SE- 3946 -OC 

Columbia OL -5540 
OS -2028 

RCA Victor LM -2506 
LSC -2506 

4.98 
4.98 
5.98 
4.98 
5.98 

4.98 
5.98 
3.98 
4.98 
3.98 
4.98 
4.98 
5.98 
4.98 
5.98 
5.98 
6.98 
4.98 
5.98 
4.98 
5.98 

The Holly and the Ivy Deller Consort 
Vanguard VRS -499 4.98 

Handel: Messiah Beecham RCA Victor LD -6409 23.92 
LDS -6409 27.92 

Messiah (excerpts) Beecham 
RCA Victor LD -2447 5.98 

LDS -2447 6.98 
Messiah (Christmas Music) Bernstein 

Columbia ML -5300 4.98 
MS -6020 5.98 
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ELECTRONICS ILLUSTRATED 

Your advertisement can reach this mail -buying audience for only 504 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 March issue must be in our office by December 20th. Mail to ELECTRONICS 
ILLUSTRATED, 67 West 44th St., New York 36, N. Y. Word count: Zone number free. Figure one word: 
Name of state (New Jersey), name of city (New York); sets of characters as in key (14 -D); also 
abbreviations as 35MM, 8x10, D.C., A.C. 

SAVE MONEY ORDER BY MAIL 

FOR SALE 

BUY GOVERNMENT Surplus: Electronics 
Test Equipment; Oscilloscopes; Trans- 

ceivers; Radiotelephones; Jeeps; Boats. 
Aircrafts; Misc.-Individuals can now buy 
direct from Govt -Send for: "U. S. 
Depot Directory á Procedure" $1.25. To: 
Brody Surplus, Box 425 -EL, Nanuet, New 
York. 

EXCELLENT BUYS on Tubes and equip- 
ment all listed in the "Green Sheet." 

Send .254 for your copy today. Cash paid 
for unused tubes. Write. Barry Electronics 
Corp., 512 Broadway, Dept. El, NYC 12, 
NY. 

ELECTRONIC -SCIENTIFIC KITS by Kit - 
Tronics. Metal Detector, SW Radio, 

Experimental Mits. Catalog and Discount 
Certificate 104. Kit -Tronics Corporation, 
Dept. 8 -I, 15208 Stagg Str., Van Nuys, 
Calif. 
RUBBER STAMP with your name and ad- 

dress Free with first order of $500. Stock 
stamps at special prices, send for price 
list. Kays, 172 W. 34 St., Riviera Beach, 
Florida. 

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. 

BUSINESS OPPORTUNITIES 

VENDING MACHINES -No selling. Op- rate a route of coin machines and earn 
high profits. 32 -page catalog free! 
Parkway Machine Corp., Dept. 33, 715 
Ensor St., Baltimore 2, Md. 

GROW MUSHROOMS. Cellar, shed and 
outdoors. Spare, full time, year round. 

We pay $4.50 lb. dried. We have 29,000 
customers. Free Book. Mushrooms, Dept. 
315, 2954 Admiral Way, Seattle, Wash. 

FRANCHISE NEWS. $5000 income. 
Fred -A3, 159 Albro Lake Road, Dart- 

mouth, N. S., Canada. 

EDUCATION & INSTRUCTION 

ENGINEERING EDUCATION for the 
Space Age. Northrop Institute of Tech- 

nology is a privately endowed, nonprofit 
college of engineering offering a com- 
plete Bachelor of Science Degree Pro- 
gram and Two -Year accredited technical 
institute curricula. Students from 50 
states, many foreign countries. Outstand- 
ingly successful graduates employed in 
aeronautics, electronics, and space tech- 
nology. Write today for catalog -no ob- 
ligation. Northrop Institute of 
Technology, 1116 West Arbor Vitae 
Street, Inglewood I, California. 
HIGHLY EFFECTIVE Home -Study Review 

For FCC Commercial Phone Exams. 
Free Literature. Wallace Cook, Box 10634, 
Jackson 9, Miss. 

HI-FI 

RECORDERS, HI -FI! Free Wholesale 
Catalogue. CARSTON, 125 -G East 88 

NYC 28. 

RADIO & TV 

"TV LIFE -SAVER" eliminates 3 out of 4 
TV breakdowns. Saves you money. Just 

plug in. Pat. #2,914,637. Send only $1.00, 
pay postman $3.95 plus COD postage, or 
send $4.95 for postpaid delivery. TV Life 
Saver, Box 66, Hallandale, Florida. 
16 TESTED TRANSISTOR Plans -254, in- 

cluding "Electronics- Science "; 12 is- 
sues $2.50. Laboratories, 1131 -K Valota, 
Redwood City, California. 
DIAGRAMS FOR Repairing Radios $1.00, 

Television $2.00. Give make, model. 
Diagram Service, Box 672E1, Hartford I, 
Conn. 

GOOD DISCOUNT On TV Tubes. Write 
Mac's, 425 W. 27th St., Ashtabula, 

Ohio. 

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. 
NEW CONCEPT of self- hypnosis teaches 

you quickly, easily. New tape! New rec- 
ord! Free literature. McKinley -Smith Co., 
Dept. T -3, Box 3038, San Bernardino, 
Calif. 
TAPE RECORDERS Hi -Fi Components. 

Sleep Learning Equipment, tapes. Un- 
usual values. Free Catalog. Dressner, 
1523Z Jericho Tpke., New Hyde Park, 
N. Y. 
RENT STEREO Tapes -over 1500 different 
-all major labels - free catalog. 

Stereo- Parti, 81I -AY Centinela Ave., In- 
glewood 3, California. 

DETECTIVES 

DETECTIVES-EXPERIENCE unnecessary. Detective Opportunities. Write, 
Wagner, B -125 West 86th, New York 24. 

MUSIC 

ACCORDIONS, CHORD Organs, Gui- 
tars! Buy direct -save to I /z. Famous 

makes. Free home trial. Easy terms. 
Trades. Free catalogs. Mention Instru- 
ment. International Music Mart, Dept. 
EL, 2003 Chicago Avenue, Chicago 22. 

PERSONAL 

LOANS BY Mail. $50 to $600 For Any 
Purpose. Confidential. 2 years to repay. 

Free loan application. Write: American 
Loan Plan, Dept. E1 -9141, City National 
Bldg., Omaha 2, Nebraska. 

MISCELLANEOUS 

ELECTRONIC KITS assembled, wired and 
tested by Naczas Kit Service, Dept. I, 

18 Wolfe Street, Manchester, New Hamp- 
shire. "Where Quality Excels." 
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:15% O ON 
RAD-TEL'S FIRST QUALITY 

EACH TUBE INDIVIDUALLY & ATTRACTIVELY BOXED 

Qty. Type Price 

624M .79 
__ _1 AX2 .62 

1B3GT .79 
_163 .79 
__113 .19 
_ _1K3 .79 
_105 .62 
__1S5 .51 

1T4 .58 
__A U4 .57 
__1U5 .50 

1X2 .82 
2AF4 .96 

_2CY5 .11 
_2EA5 .70 
_3A15 .42 
_3AU6 .51 BRAND NEW TU:ES 

ONE FULL YEAR 

GUARANTEE 
SERVICEMEN: Now speedy one -day service. 

BUY DIRECT FROM RAD -TEL! YOU'LL SAVE 

PLENTY. YOUR ORDER SHIPPED WITHIN 
24 HOURS AFTER RECEIVING AND PRO- 
CESSING. RAD -TEL SELLS ONLY BRAND 
NEW TUBES, NOT USED 

_3AV6 .41 

__38A6 .51 

. 3BC5 .54 
_38E6 .52 
_3806 .76 
_3808 .78 
-30Y6 .55 
_3826 .55 - 3C86 .54 

3CF6 .60 
._3CS6 .52 _ 3064 .85 
-3066 .60 - 3DT6 .50 
..3S4 .61 
_3V4 .58 
_4808 .96 

Tir SIGN Of RAD -TEL'S RELIABILITY 

Qty. Type Price 

___6806 .50 
6BC5 .61 

68C7 .94 
68C8 .97 
6806 .51 

68E6 .55 
68F6 .44 
6B66 1.66 
6BH6 .65 
6BH8 .87 
6816 .62 
6BK1 .85 
68L7 1.00 
6804 .57 
6BN6 .74 
6805 .65 

68066T 1.05 

6801 1.00 
_ 68R8 .78 

6BU8 .70 
_ _6BY6 .54 

6626 .55 
6827 1.01 
6C4 .43 
6C86 .55 

_ _6CD6 1.42 
6CF6 .64 
6CG7 .61 

6C68 .77 
6CM7 .66 

_ 6CN7 .65 
6CR6 .51 
6CS6 .57 

__6CU5 .58 

RAD-TEL 
GUARANTEED TRANSISTORS 

SET TESTED 
1I $T Ar Driver. Ust as: Driver low Povnr Dutput. 

gRI Il{'R3L AF r 
Code Osc., DC Amp., Lonirol, lest Insu, Pre -Amp, C 

ea 
ime s. Orlan, etc. 

n RF 
an 

vverteraS Wave Gen, RF . 

s eRte. 

Del. 
Con 49C 

t/ I IF Td sp ö ̀ ä a'na CanYut<tr, ORF Ús wi1 ñ: A 9c 
AmD.. etc. i as 

NI CURRENT 
SILICON RECTIFIERS 
15 AMPS 

20 ma max 
Reverse 1 at PIA 

Price Lots of 

PIV Each 10 50 

All 

Transistors 

Germanium 

PNP 

50 2.25 2.00 1.75 

100 2.50 

AUTO SP'as Audio Power Output into Spaker 90% of 1990 
I7 Auto Radios so Powered. Use as Power Amp., Mabde e,y/tI 

OUTPUOUTPUT Power supply, Voltage Regulator, Osc., DC to DC 

T Converters. ea' 

POWER 

jj AF Output. Ideal as Dc to DD 139 
HICnn'vuterN1MuniveOratar, replaces Vibrator suDply_ ea. 

'SET TESTED IN AMER. TRANSISTOR RADIO OF CURRENT MFR. 

"SET TESTED IN AMER. AUTO RADIO OF CURRENT MFR. AT 16 VOLT BATTERY SUPPLY. 

Rad -Tel eliminates complicated characteristics and numbers with their "SET- TESTED" Tram 

slstors. Transistors Tested to Rad -Tel's specifications -available on request. 100% Satisfac- 

tion Guaranteed. Substitute or replace with Rad -Tel Transistors on the basis of similar 
operating characteristics ... at Low, Low Prices. 

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY 

2.75 

3.25 

3.95 

7.25 1.90 

2.50 

2.95 

3.50 

2.25 

2.70 

3.00 

500 MA 
SILICON 
RECTIFIER Epoxy construction, 
ninon-watt resistor 
I reverse at 450 Volts .3 ma 

30a 1del35aó°'aI45a a. a. 20 a. 10 

Each rectifier " Performance 
Teetod" on an American TV Set 

SEND FOR FREE TROUBLE SHOOTER 
GUIDE AND NEW TUBE & PARTS CATALOG 

RADTEL TUBE CO. 
DEPT. EI -1161 55 CHAMBERS STREET, NEWARK 5, N.1 

4801 1.01 

_4BS8 .98 
_4826 .58 
_4817 96 

4086 .56 
4CS6 .61 

4CY5 .71 

_40E6 .62 
_4DT6 .55 - 5AM8 .79 

5AN8 .86 
___51105 .52 - 5ÁT8 .80 

58K7A .82 
-_5807 .97 
__5BR8 .79 
_5C68 .76 

5018 .76 
5EÁ8 .80 

_5EU8 .80 
___516 .68 

578 .81 
___5U4 .60 
_508 .81 

__5V6 .56 
__5X8 .78 
-5Y3 .46 

6AB4 .46 
6AC7 .96 

__6AF3 .73 
__6AF4 .97 

6A65 .68 
.6ÁH6 .99 

-6AK5 .95 

TERMS. 25% deposit must accompany all orders, balance COD. Orders under 15: add $1 

nandling charge plus postage. Orders over 55: plus postage. Approx. B tubes per 1 .b- Subject 

to prior sale. Prices subject to change. No COD's outside continental USA. 

November, 1961 

_ 6CU6 1.08 

6CY5 .11 
__6CY7 .71 

6DA4 .68 
6085 69 
6DE6 .58 
6DG6 .59 

_ _6006 1.10 
_ 6075 .76 
_ 6DT6 .53 
_ 6DT8 .94 
_ _6EA8 .79 

_ __6EM7 .91 

_ 6EU8 .79 
_608 .19 

__6H6GT .58 

_6A15 .47 
.6AM8 .78 

__6A05 .53 
-6Aß5 .55 
_ _6ASS .60 

6AT6 .43 
__ 6AT8 .79 

.6AU4 .82 
6AU6 .52 

_ 6AU7 .61 

6ÁU8 .87 
_ _6AV6 .41 

6AW8 .90 
60X4 66 

60X7 .64 

_6156T .51 

_ _616 .67 
6K6 .63 

_654 .51 

6SA7GT .76 
__6SK7 .74 
_6SL7 .80 _ 6SN7 .65 
___6SO7 .73 
-6T4 .99 
__6U8 .83 

6V66T .54 
_ 6W4 .6D 

_ 6W6 .71 

_6X4 .39 
_ _6X5GT .53 

6X8 .80 

_ 7AÚ1 .61 

__7A8 .68 
_ _7B6 .69 

7Y4 .69 

__ 8AÚ8 .83 
8AW8 .93 

...8805 .60 
_BCG7 .62 

8CX8 .93 
_8EB8 .94 
_11CY7 .75 

1204 .60 

12ÁB5 .55 
12AC6 .49 

_12AD6 .57 

Qty. Type Price 

12AE6 .43 

.12AF3 .73 
12AF6 .49 
12AJ6 .46 

_ _1245 .45 
_12AL8 .95 
_12005 .52 
.12AT6 .43 

12ÁT7 .76 
_ .12ÁU6 .50 

12AÚ7 .61 

12ÁV5 .97 
_ 12ÁV6 .41 

12AV1 .75 
120X4 .67 

._120X7 .63 
_ _ 11ÁZ7 .86 

1284 .63 
_12806 .50 

12806 .50 
12BE6 .53 
128E6 .44 

_12887 .77 
_12816 .56 
12806 1.06 
128Y7 .77 

_ 12B77 .75 
_.12C5 .56 

12CN5 .56 
12CR6 .54 
12CU5 .58 
12CU6 1.06 

__12DE8 .75 
12Á1B .85 

_ _12006 1.04 
__12DS7 .79 

_12DW8 .89 

_ ..12026 56 
__12E05 .62 

12EL6 50 
12E66 .54 
12E26 .53 

_ 12F8 .66 
12FM6 45 
12K5 .65 

_ _12SK7GT .74 
__12SN7 .67 

12S07M .78 
_ _1207 .62 

.128661 .53 
__12W6 .69 

_12X4 .38 
_ _17AX4 .67 
_11806 1.09 
__17C5 .58 
_11CA5 .62 

_ _1704 .69 
-_17006 1.06 
_ _1116 .58 
__17V16 .70 
__19AU4 .83 
___19066 1.39 
_ _1978 .80 

21EX6 1.49 
_ 25806 1.11 

_25C5 .53 
_ _25CA5 .59 
_ _25C D6 1.44 

25CU6 1.11 
250X6 1.42 

_25EH5 .55 
2516 .57 
25W4 .68 
2526 .66 
3505 .51 

3516 .57 
35W4 .42 

_ _.35Z5GT .60 
___5085 .60 

.5005 .53 
50004 .37 

_ 50E05 .55 
__5016 .61 

11723 .61 



PHOTOGRAPHY LAB 
Compile dark room equipment, 
h inter- Enlarger - Electronic Timer - Sal. Light - D...toping Tray. 
and wooly al P.P. end che.ical,. 

ULTRAVIOLET LAMP 
Pred.so dazzling rotor aflech with 
t..talble "black hob". Used extensive- 
ly lot trim. detection, mineralogy 
Red science. nar..c.nl Ink, Crayon 
sod Tamer Pawdr or. included. 

Sensational LOW COST 
SCIENCE LAB 
NO W over 110 fascinating projects with 

V J 
A REAL SCIENCE COURSE 

Developed with World Famous 

SOUTHWEST RESEARCH INSTITUTE 

The 8 manuals are expertly written, 
clearly illustrated, excitingly different. 

NO EXPERIENCE NECESSARY 

You can complete every project and 
GAIN A VALUABLE SCIENCE BACK- 
GROUND that will ENRICH YOUR LIFE 

.-pnd could SHAPE YOUR FUTURE! 

Analyzing Glowing Gases 
with the SPECTROSCOPE 

Trouble Shooting with 
the SIGNAL TRACER 

PHOTOMICROGRAPH of a Fly's Wing 
made with Microscope and Photo Lob \ (Actual Sin 5" diameter) 

A VALUABLE SCIENCE LAB 
Contcining Parts by 

RCA, MALLORY, PYRAMID, 
STACKPOLE, TRIM and 

other reliable manufacturers. 
Retail Value of Parts Alone is 

over FIFTY DOLLARS 

MEMBERS ARE 
ENTMUSIASTICy 

COMPLETE LABORATORY COMES IN 8 KITS , ONE A MONTH... 

SUPPLIES ALL THE EQUIPMENT FOR ALL THE FOLLOWING: 

ELECTRICAL EXPERIMENTS 
Ed.catlarel hen with ElectraMagnets, 
Transformer, Galvanomcl.r. Rheo- 
stat, Relay, Vall..., Wh.ahlun 
bridge, end ether electric equipment. 

PHOTOELECTRIC EYE 
Photwle,tric Cell. Po- Stec lamp -- 

and Electronic Relay- Everything you 
need to control noter. bar alas 
and do ether tight b.am up. tm.ntr. 

CODE PRACTICE SET 
Signal Oscillator, K.y and flasher 
.. th. complete outfit la learn to 

r end h M. More Cede 
... Me fir., step to e Ham License. 

RADIO SERVICE EQUIPMENT 
All the parts to build your w 
W ho Signal Tracer gad a hob 
tight Continuity Tesler. Rob plues 
are invaluable in radio servicing. 

RADIO RECEIVER 
ee Tobe Shay! W..e ISO Meta.) and 

Standard broadcast Receiver. Sensitiv. 
Regenerative Cif (Ail u s sputa. 111 
.all AC. (omelet. .»h Hood Sat. 

SPECTROSCOPE 
Fascinating optical Instrument used 
to identify end analyse substances 
by observing the spectrum of their 
1b.re. Spathsne chat, re incladed. 

MICROPHONE 
A n,llive ,erben- b.lten micro- 
phone that really amplifie, V 

s pasted noise. Also adoptable lac 
..d wit% your radio trammlfr. 

DC POWER SUPPLY 
Power Trans,...., Vasa.. Tube 
Instiller and 20-20 .Id. Capacitor 
filth Circule. Converts home AC b 
111.0C reqalred tor Electronic Circuits 

STROBE LIGHT 
o abl. pulse letup. 

F rapidly .ibot- 
inq 'cooling objects for close 
study and checking Irequ.ncis. RPM 

SOUND EXPERIMENT* 
Laboratory demonshatlas of sawed 

rosonorwe and pitch. Include. 
Var abl tI5,ncy Oscillator, 
5 ter and Ripple Tank. 

SLIDE PROJECTOR 
lah.. 16.. and 33.m ,lids .harp 
focusing. convection cooled. G.E. 
Projection Leap included. Also ad- 
optabie as o Projection Miarorap.. 

ATOMIC RADIATION EXPM. 
A variety at projects sing Spin 
,hariscope send a Electroscope. 
Sample W.f., et radioactive thee 
Mew O.. gad Madison, ore Included. 

HEAT EXPERIMENTS 
Study Iho A1el.c.hr Theory at hoot 
Lisle, 2 Thermometers. Thermostat, 
3 foot Gas Thermometer end tooth., 
Micrerope arreegomenl that .hews 
the effect of Mchcolr Movement. 

ELECTRONIC EXPERIMENTS 
Eaptore lon.11en, at vacuum tab., 
and other Irhoni, components. 
wiu Electronic Swbah- A.pli- 
Ilr. and other p.ri..nlal 

BROADCAST TRANSMITTER 
Sends clear tran..lula.,li et begs 
cods end voce to nearby radios 
Can be used with your microphone, 
record player, or code ascliMM. 

TELESCOPE 
A mounted - ro T.I..aap.. 
High quality g nand lens. .fiable 
you b 

l 

n dlails of M. 
moons wrlae and distant abject. 

MICROSCOPE 
High and low pew,, precl.laa 
ground l , Lobstog. light and 
Polarised. Adptoble tor phebmlup- 
rephy in connection with Phot. Lob. 

ATOMIC CLOUD CHAMBER 
Sea n..inat.d Irate, of speeding 
nuclear articles . n tiag from ro r 

ioacti.. Alpha . and .yste,- 
.out cosmic rays fro outer spate. 

WEATHER STATION 
Aneroid mre..t.r, Cup Anemometer 
that electronically ..o wit. 
speed. Sling Psychrometer, Humidity 
Goer., Cloud Speed Indiselr 
Cloud Chart and Wolbr Mop, 

LL THE EQUIPMENT FOR/Ill THE ABOVE- only$2960 

EACH KIT YOU SENDS 
ONLY COUPON ONLY (ONERA MONTH FOR 8 

RECEIVE 
MONTHS) FREE 

SOLDERING 
IRON 

with second 
Kit Your Satisfaction or Your Money Back... AND 

you may cancel at any time without obligation. 

These "no risk assurances because we know you will be... 

SURPRISED! AMAZED! DEIRGHTEDI . 

NE Ns AMERICAN BASIC SCIENCE CLUB Rot -' 
501 E. Crockett, San Antonio 6, Texas 

Itort sending me A.B.S.C.'s "Science Lab" in eight kits, one 
,h month. If t satisfied on inspection of lint kit I y 

I co 
tu 

tton it for immediate refund. 11 choose the Plan checked.) I l I 

t=..oHV 
aArer 

" 

1 wish I could 
u 

wide each of my Physics 

Mode. with 11 M your enjoyable bits. 
Tar re doing o wonderful job. 

Your course is very enjoyable and 
educational for all ages. 1 would 
not II mine for twice the price. 

Fro.cis Pitcher 
13 Friendship Dr. 
Tivoli, New York 

Allen T. Ayars, Physics Dept 
Jamestown High School 
Jamestown, How York 

o"Sf 
Sof NCEN 

Nf,M 

FREE! 

MIoMSOPY 

tey^s r.ar s.a 

.I10ET 
w'N!;.a"e"' 

These 6 Auxiliary Textbooks 

AMERICAN BASIC SCIENCE CLUB. Inc. Son Antonio, Texas 

120 

I i enclose $2.00 and win pay $3.d5 plus COD postage on 
arrival of each kit. 1 may cancel unshipped kits at any time. 

I geai... $29.60, full payment, Portage aid, for all E kits 
may cancel any time and get foil refund on unshipped kits. i 

INAME 

ISTREET 

I CITY _ STATE. 
EI -11 

MAIL COUPON TODAY NI BBl 

I 
, 
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RCA training at home can be the 
smartest investment you ever made 

Look what 

you get in 

the Course in 

Radio and 

Electronic 

Fundamentals 

Containing all the basic 
principles of radio and 
electronics in easy- to -un- 
derstand form. 

15 KITS 
to build a Multimeter. 
AM Receiver and Sig- 

nal Generator. Kits 
contain new parts for 
experiments, inte- 
grated so as to demon- 
strate what you learn in 

the lessons and to help 
you develop technical 
skills. Each kit is fun to 

put together! 

Practical work with the very first 
lesson! Pay -only -as -you- learn! No 
long -term contracts to sign! No 
monthly installment payments. Pay 
only for one study group at a time 
if and when you order it! 

Stake out your future 
in electronics now` 

SEND FOR OUR 
r REE HOME 
STUDY CATALOG 
TODAY! 

Just fill out this card and drop it in 
the mail -no postage needed. 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of 
America 350 W. 4th St.. New York 
14, N. Y. 610 S. Main St., Los An- 
geles 14, Calif. 

The Most Trusted 
Name in Electronics 

40 EXPERIMENT 
LESSONS 

Mr 
4 SERVICE 

PRACTICES 

ftf1: FRaslt 

R MAIL \ì sis 

Full of practical, time -sav- 
ing and money -saving serv- 
icing tips, bound into 20 
books. 

PLUS ALL THIS AT NO EXTRA COST 

MULTIMETER 
A sensitive precision meas- 
uring instrument you build 
and use on the job. Big 
41" meter with 50 micro- 
amp meter movement. 
20,000 ohms- per -volt sen- 
sitivity d -c, 6.667 a -c. 

AM RECEIVER 
Have the satisfaction of 
building your own radio 
receiver with this high - 
quality 6 -tube superhetero- 
dyne set. Big 5" speaker. 
fine tone! 

r 

SIGNAL 
GENERATOR 

A "must" for aligning and 
trouble- shooting receivers. 
Build it for your own use. 
170 KC to 50 MC funda- 
mental frequencies for all 
radio and TV work. 

RCA INSTITUTES INC. Home Study School, Dept. El -NI 
A Service of Radio Corporation of America 
350 West Fourth Street, New York 14, N.Y. 

Without obligation, rush me the FREE 64 -page illustrated book describing your 
electronic training program (check one). No salesman will call. 

Home Study Los Angeles Resident School New York Resident School 

Name 
(Please Print) 

Address 

City Zone State 

Veterans: Enter discharge date 

CANADIANS -Take advantage of these same RCA courses at no additional cost. 
No postage, no customs, no delay. Enclose this card in envelope and mail to: 
RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec. 



RCA TRAINING CAN BE 
THE SMARTEST INVEST- 
MENT YOU EVER MAKE 
With RCA Institutes Home Study training you set your own 
pace in keeping with your own ability, finances and time. You 
get prime quality equipment as a regular part of the course .. 
and you never have to take apart one piece to build another. 
Perhaps most important, RCA's liberal Pay -As -You -Learn Plan 
is the most economical home study method because you pay 
only for lessons as you order them ... one study group at a 
time! If you drop out at any time, for any reason, you do 
not owe RCA one penny! No other obligations! No installment 
payments required! Licensed by New York State Education 
Department, 

Choose YOUR FUTURE from this list of courses: 
Radio and Electronic Fundamentals (see reverse side) 
Television Servicing 
Color Television 
Electronics for Automation 
Transistors 

RESIDENT SCHOOLS 

START YOUR CAREER 
IN ELECTRONICS NOW 

AT RCA INSTITUTES in 
Los Angeles - NewYork Citi 
CHOOSE FROM -THIS LIST 

Course Qualifications Length of 
Course 

A Advanced Electronic 
Technology (T-3) 

High School grad, with 
Algebra, Physics 
or Science 

Day 21/4 yrs. 
Eve. 63/4 yrs. (N.Y., 

41/2 yrs. (L.A. 

B Television and General 
Electronics (V -7) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day 11 yrs. 
Eve. 41/2 yrs. (N.Y. 

3 yrs. (L.A.) 

C Radio and Television 
Servicing (V -3) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day 9 mos. 

Eve. 21/a yrs. (N.Y. 
11/2 yrs. (L.A. 

D Transistors Radio background Eve. 3 mos. 

E Electronic 
Drafting (V -I1 V -12) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Eve. 
Basic: 1 yr. 
Advanced: 2 yrs. 

F Color Television Television background Eve. 3 mos. 

G Radio Telegraph 
Operating (V -5, 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day 9 mos. 

Eve. 21/4 yrs. (N.Y. 
11 yrs. (L.A. 

H Computer 
Programming (C -1) 

College Graduate or 
Industry sponsored. 

Eve. 24.weeks 
Sat. 30 weeks 

I Technical 
Writing (V -10) 

High School Graduate Eve. 24b yrs. (N.Y.) 
11/2 yrs. (L.A.) 

Automation 
Electronics (V-14: 

Background in Radio 
Receivers and 
Transistors 

Eve. 9 mos. (N.Y.] 
Sat. 44 weeks (N.Y 

K Digital Computers Electronics background Eve. 3 mos. (L.A. 

L Preparatory Math & 
Physics (P-0) 

1 yr. High School Day 3 mos.I 
M Preparatory 

Mathematics (P -OA) 
1 yr. High School Eve. 3 mos. 

BUSINESS REPLY MAIL 
No Postage Stamp Necessary if mailed in U. S. 

Postage will be paid by - 
RCA INSTITUTES, INC., Dept. El-N1 

350 West Fourth Street 
New York 14, N.Y. 

FIRST CLASS 

PERMIT NO. 

10662 
NEW YORK, N. Y. 

RCA institutes is one of the largest 
techr ical institutes in the United 
States devoted exclusives to elec- 
tronics. Co- educational Day and 
Evening classes. Free Placement 
Service. Applications now being 
accepted. 

SEND FOR THIS 
FREE ILLUSTRATEC 
BOOK TODAY 

Fill in the other side 
of the postage -free 
card and check 
Resident School. 

RCA INSTITUTES, INC. 
A Se. vice of Radio Corporation of 
America 350 W, 4th St.. New York 
14, N. Y. 610 S. Main St., Los An- 
geles !4, Calif. 

The Most Trusted 
J Na lile in Electronics 


