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Home Study School of its Kind 
ing in Industrial ELECTRONICS 

PRINCIPLES 
PRACTICES 
MAINTENANCE 
h r over 15 yeat s 

\Iil lias been train 
ing men without pre - 

ions experience for u , c ss in Radio - 
1'elrvisi4ni tinicing and Communi- 
cations. Aow, expanded uses of Elec- 
tronics in ludic-AIN,. business and de- 
fense are increasing the demand for 
Electronic Technicians. Four to se en 
Technicians are needed for every en- 
gineer. To meet this demand NH 
announces a complete, comprehen- 
ski. course in I:I.ECTI1ON11:S- 
l'rinciples, Practices, Maintenance. 

This training stresses hasic funda- 
mentals because so many J iectronia 
devices are built wound identical 
Electronic principles. It is for begitt- 
ners. or for Technicians who wish 
to expand their knowledge. 

This is the Electronic Age. Elec- 
tronic Equipment is already be- 
ing used to count, weigh, control 
flow of liquids, solids, gases. Con- 
trol exposure in photography, 
detect fumes, or fire. Inspect at 
remote points. Supervise traffic. 
Survey land areas and ocean 
contours. Search for oil, miles 
beneath the surface. Measure ra- 
diation and control power levels 
in atomic installations. Control 
air traffic. Translate one lan- 
guage into another. The MILI- 
TARY applications of Electron- 
ics ... particularly in space rock- 
ets and missiles, tracking devices, 
etc.... probably equal all of the 

uses above. Electronic ¡quip - 
ment is used to machine parts 
through complex cycles. It is 
used in business to process 
data, control inventory, pre- 
pare payrolls, post, calculate, 
and in medicine for electro- 
diagnosis, measure body char- 
acteristics, electro -surgery. 
JOB COUNSELORS RECOMMEND 
Right today a career in Electronics 
offers unlimited opportunity. Job 
Counselors know the pay is high, 
jobs interesting, advancement op- 
portunities great. They advise am- 
bitious, aggressive 
men who want 
higher pay now and 
a better future: 
"For an interesting 
career, get into 
Electronics." 

LEARN MORE TO EARN MORE 
Simply waiting and wishing for a 
better job won't get you ahead. You 
have to decide you want to succeed 
and you must act. NRI can provide 
the training you need at home in 
spare time. No need to go away to 
school. You don't need a high school 
diploma or previous Electronic ex- 
perience. You work and train with 
components and circuits you will 
meet throughout your Electronics 
career. You get especially devel- 
oped training kits for practical ex- 
pel icnce that make Electronics 
ea,14.r to learn. 
NRI TRAINING PREPARES YOU 

FOR GOOD JOBS LIKE THESE 
Elri1noiic Service Tech - 
Technician nician 
Assistant Engi- Cameraman 
neer 
Designer 
Laboratory 
Technician 
Plant Parts 
Inspector 
Civil Service 
Specialist 
Laboratory 
Technician 

Computer 
Technician 
Field Techni- 
cian 

Radio Operator 
Transmitter 
Engineer 
Aircraft Tech- 
nician 

Prepare NOW 
FOR THE HIGHER REWARDS 

ELECTRONICS 

OFFERS THE QUALIFIED 

TECHNICIAN 

A Message from 
J. Morrison Smith 

President 
National Radio Institute 

"Many men seem to have the 
idea that only engineers - with 
college degrees - are needed 
and are able to succeed in 
Electronics. Nothing is further 
from the truth. Authorities 
point out that: for every one 
engineer required, Electronics 
needs four to seven techni- 
cians. This NRI course trains 
you to become an Electronic 
Technician and opportunities 
are almost beyond belief." 

Oldest and Largest School 
Helping men to succeed by Home 
Study training is our only business. 
FREE 64 -page Catalog gives facts 
about careers, shows what you learn, 
tells about NM's courses in Indus- 
trial Electronics, Radio -Television 
Servicing and Radio -TV Communi- 
cations. 
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LAFAYETTE is America's Citizens Band Headquarters 
Complete 110 Portable Communications 

I/ 
Ship 
to 

Shore 

or Everyone 
NO LICENSES, 

TESTS OR 
AGE LIMITS 

Construction 
Wor k 

L A F A Y E T T E 

QCITIZENS 2.00 
BAND 

TRANSISTOR 

DOWN 

2 for 82.95 
"WALKIE TALKIE" 

L A F A Y E T T E H E- 2 0 A 

DELUXE 

Citizens Band 

TRANSCEIVER 

SD 
DOWn 

Now With Added Deluxe Features- 
Pi- Network for Greater Power Output Calibrated "S" Meter 
14 Tube Performance, 3 Diodes Built -in 12 Volt Power Supply 

for Mobile Use Complete with Matched Crystals for Channel 9 

A highly efficient 2 -way communications system operating over a 
distance of up to 20 miles or more depending on terrain. Features 

Completely Wired -Ready to Operate Fully Transistorized - 
9 Transistors plus 1 Diode Uses Inexpensive Penlight Batteries 

No License, Tests or Age Limits Comes with Leather 
Carrying Case, Earphone, Antenna, Batteries and Crystals 
As simple and easy to use as the telephone--- and twice as handy. 
Receives and transmits up to 7 miles under favorable conditions, 
or 1.5 miles under average conditions. Weighs only 18 -02. and 
slips into your pocket. Push -to -talk button operates built -in 
speaker as sensitive microphone. 

Made in U.S.A. 

4 crystal -controlled transmit positions and 4 crystal -controlled 
receive positions. Tuneable superhet receiver covers all 23 as- 
signed channels. Other highlights include dependable push -to -talk 
ceramic mike & relay, adjustable squelch control, automatic series 
gate noise limiter and illuminated dial. 

LAFAYETTE HE -15A 
Made in U.S.A. 

a 

SUPERHF.T 

ONLY 

I5950 
5.00 Down 

C75:V- NOTA KIT 

Cjtizens Band T R A N S C E I V E R 

Completely Wired -Not A Kit 5 Crystal -Controlled Transmitting 
Positions Tuneable Receiver Over Full 23 Channels High Output 
Crystal Microphone Complete with Transmitting Crystal for 
Channel 9 

A compact, precision transmitter and receiver covering up to a 20 
mile or more radius, depending upon conditions. The HE -15A features 
an effective full -wave variable noise limiter, RF jack on front panel, 
planetary vernier tuning, 5 -prong microphone jack for easy relay 
addition, and 12 tube performance from 4 dual- function tubes, 2 
single- function tubes. 2 rectifiers. 
NE -19 Telescoping Whip Antenna Net 3.95 
HE -16 Power Supply for 12 Volts Net 10.95 
HE -18 Power Supply for 6 Volts Net 10.95 

LAFAYETTE All -in -One 
CITIZENS BAND 

MOBILE ANTENNA 

H E-800WX 

6.95 
Chrome Swivel Base Stainless Steel Spring 
1021/2" Stainless Steel Whip for Optimum 11 -Meter 

Performance 
Chrome swivel ball mount base designed for mount- 
ing on any surface. Stainless steel spring holds rod 
in properly adjusted position and prevents rod dam- 
age from shocks and blows. Stainless steel whip for 
maximum resiliency and strength. 

NEW! LAFAYETTE 
RADIO FIELD INDICATOR 
Continuously Indicates Transmitter 

Output Rugged 200 ua Meter Move- 
ment Requires No Electricity, Bat- 
teries or Transmitter Connection 
Check the performance of marine, 
mobile or fixed transmitter. Features 
a 200 ua meter movement with vari- 
able sensitivity control. Earphones can 
be plugged in for an aural check 
of output. Antenna extends from 31/4" 
to 103/a ". Magnet on bottom plate 
allows easy mounting on car dash or 
metal surfaces. Size, less antenna, 
31/xW, 21/4H, 2 "D. AFAYETTE PLEASE INCLUDE SHIPPING CHARGES WITH ORDER 

,a . R A D I CO 165 -08 LIBERTY AVENUE, JAMAICA 33, N. Y. OTHER LOCATIONS 

NEW YORK, N.Y. NEWARK, N. J. BRONX, N. Y. PARAMUS, N. J. BOSTON, MASS. PLAINFIELD, N. J. 

100 6th Avenue 24 Central Avenue 542 E. Fordham Rd. 182 Route 17 110 Federal Street 139 W. 2nd Street 
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Profits That Lie Hidden ,L(.` 

in America's Mountain of 
Broken Electrical Appliajes 

By J. M. Smith President, National Radio Institute 

And I mean profits for you - no matter who 
you are, where you live, or what you are 
doing now. Do you realize that there are 
over 400 million electrical appliances in the 
homes of America today? So it's no wonder 
that men who know how to service them 
properly are making $3 to $5 an hour - in 
spare time or full timer I'd like to send you 
a Free Book telling how you can quickly and 
easily get into this profitable field. 

'THE COMING OF THE AUTO created a 
1 multi- million dollar service industry, 
the auto repair business. Now the same 
thing is happening in the electrical ap- 
pliance field. But with this important 
difference: anybody with a few simple 
tools can get started in appliance repair 
work. No big investment or expensive 
equipment is needed. 

The appliance repair business is boom- 
ing - because the sale of appliances is 
booming. One thing naturally follows the 
other. In addition to the 400,000,000 ap- 
pliances already sold, this year alone will 
see sales of 76 million new appliances. 
For example, 4.750,000 new coffee mak- 
ers, almost 2,000,000 new room air con- 
ditioners, 1,425,000 new clothes dryers. 
A nice steady income awaits the man 
who can service appliances like these. 
And I want to tell you why that man 
can be you - even if you don't know a 
volt from an ampere now. 

A Few Examples of What 1 Mean 
Now here's a report from Earl Reid, of 

Thompson, Ohio: "In one month I took in 
approximately $648 of which $510 was clear. 
I work only part time." And, to take a big 
jump out to California, here's one from 

c 

J. G. Stinson, of Long Beach: "I have 
opened up a small repair shop. At present 
I am operating the shop on a spare time 
basis - but the way business is growing it 
will be a very short time before I will devote 
my full time to it." 

Don't worry about how little you may 
now know about repair work. What John D. 
Pettis, of Bradley, Illinois wrote to me is 
this: "I had practically no knowledge of any 
kind of repair work. Now I am busy almost 
all my spare time and my day off - and 
have more and more repair work coming in 
all along. I have my shop in my basement." 

We Tell You Everything 
You Need to Know 

If you'd like to get started in this fas- 
cinating, profitable, rapidly growing field - 
let us give you the home training you need. 
Here's an excellent opportunity to build up 
"a business of your own" without big in- 
vestment - open up an appliance repair 
shop, become independent. Or you may pre- 
fer to keep your present job, turn your spare 
time into extra money. 

You can handle this work anywhere - in 
a corner of your basement or garage, even 

EARN WHILE YOU LEARN 
with this APPLIANCE TESTER 

- Yours at No Extra Charge 
Your NRI Course comes complete 
with all the parta 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 wir- 
ing, measure electricity used by ap- 
pliances; many other uses 

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

r 

on your kitchen table. No technical experi- 
ence, or higher education is necessary. We'll 
train you at home, in your spare time, using 
methods proven successful for over 45 years. 
We start from scratch - tell you in plain 
English, and show you in clear pictures - 
everything you need to know. And, you will 
be glad to know, your training will cost you 
lees than 204 a day. 

FREE BOOK 
and Sample Lesson 

I think that our 24-page Free Book will 
open your eyes to a whole world of new 
opportunities and how you can "cash in" 
on America's "Electrical Appliance Boom." 

I'll also send you a Free Sample Lesson. 
It shows how simple and clearly illustrated 
our instruction is - how it can quickly pre- 
pare you for a profitable future in this big 
field. Just mail coupon, letter, or postcard 
to me: Mr. J. M. Smith. President, National 
Radio Institute, Dept. KJ1, Washington 16, 
D.C. (No obligation, of course - and no 
salesman will call on you.) 

MAIL THIS FOR FREE BOOK and SAMPLE LESSON 

L 

Mr. J. M. Smith, Preeidertt 
NATIONAL RADIO INSTITUTE 
Dept. KJ1, Washing's. 16, D.C. 

Tell me how I can "cash in" on the "Elec- 
trical Appliance Boom." Send me your illus- 
trated FREE BOOK that outlines the whole 
NRI Course, tells what opportunities are 
open to me, answers my questions, describes 
success of other students, and much more. 
Also send me the FREE SAMPLE LESSON 
so I can see how clear and easy your instruc- 
tions are. I am particularly interested in: 

Span Time Earnings Besieges of My Own Bette Job 
I understand there is no obligation on my part; 

and no salesman will all on me. 

. » 
rMP..y¡tfltiir 

Name 

Address 

City Zone.... State 
Accredited Member National Home Study Council J 

September, 1961 3 
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FEEDBACK .. 
ems.'. 

.4103 
Write to: Letters Editor, Electronics Illustrated, 67 West 44th St., New York 36, N. Y. 

NM 

P for Papa, S for Sierra 

In your April 1961 Ham Shack you 
presented phonetic alphabets in use by 
various organizations. I should like to 
point out that the military alphabet you 
showed is slightly out of date. On 1 
March 1956 the military services jointly 
published a new phonetic alphabet. 

Capt. Bob Peterson, USMC 
Camp Pendleton, Calif. 

The NATO phonetic alphabet came in 
use ... in 1956. 

SP /5 L. Frank Berloth 
Ft. Richardson, Alaska 

Thanks, fellows. See the Ham Shack 
in this issue. 

I think your man in the shack (Ham 
Shack) got his signals a little crossed 
on phonetic alphabets (he gave several 
of them and forgot the latest) but the 
most interesting thing to me is that 
battle between Roger and Romeo for 
the R position. You could make a funny 
cartoon of those two characters battling 
it out. Get the message? 

Robert Chandler 
Los Angeles, Calif. 

Roger. See below. 

And still going 

Tom Kneitel's "They Went That - 
away" letter in your Feedback column 
(May '61 EI) gives recent changes in 

4 

frequencies used by the Civil Air Patrol, 
which is interesting and valuable infor- 
mation, but he should have stopped 
right there. People interested in joining 
the CAP, he went on, should write to a 
Washington address. The CAP's na- 
tional headquarters is no longer there, 
however. It has now been moved some- 
place down in the Southwest. I'm not 
sure just where, but when last seen they 
were going thataway. 

Bill Washington 
Brooklyn, N. Y. 

The national headquarters of the 
Civil Air Patrol is located at Ellington 
Air Force Base, Tex., which is near 
Houston. 

Einar H. Morterud, W5FPB 
Operator, Station Pueblo 21 
Albuquerque Composite Squadron 
Albuquerque, N. M. 

Looking for Trouble 

In your April Feedback column one 
Paul Shomer complains that he can get 
nothing but TV sound on EI's one - 
transistor FM radio. I want the same 
trouble. How can I get it -with just 
any FM tuner? 

L. C. McGowan 
Fenton, Mo. 

No. To get TV audio you have to 
have a receiver that will tune its two 
bands -accidentally or not. The bands 
are 54 -88 and 118 -216 mc. 

P<+PA 

Electronics Illustrated 
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FOR REAL !OB SECURITY 

-GETAN I.C.S. DIPLOMA 

"You can stop worrying, Jane. 
My job's secure now! And here's 
the insurance policy to prove it- 
my I.C.S. diploma!" 

This feeling of security is 
probably typical of every I.C.S. 
graduate. Because - as the job 
situation gets tighter, the man 
with I.C.S. training has the 
advantage. 

Why? Your I.C.S. diploma tells 
your present employer three im- 
portant things: (1) You want to 
make the most of your present job. 

(2). You have the training you 
need for advancement. 131 You 
look for better ways of doing things 
on your own. 

What you do about your fu- 
ture is up to you. Do nothing 
and stay at your present job at 
the same old pay. Or earn an 
I.C.S. diploma in your spare 
time for security, promotions, 
more pay: Your first step is to 
mark the course that interests 
you in the coupon below, and 
trail it to us. 

Three Free Booklets 
We'll send you three interesting 

booklets: (1) "flow to Succeed" 
is a career guide of helpful tips 
that point out many small things 
in your personality and behavior 
that can make the difference be- 
tween success and failure; (2) A 
booklet telling you about the op- 
portunities in the field of your 
choice; (3) Sample I.C.S. lesson. 

Small investment now 
means big gains later 
Many an I.C.S. student has re- 

ported a substantial increase in 
pay after only a few months of 
training. By studying at home in 
your spare time and applying what 
you learn on the job, you pay your- 
self many times an hour more than 
you're now making. 

The security of your present 
job -or the success in finding the 
new job you've always wanted - 
is in your hands. Move ahead 
with I.C.S. training while others 
stay behind on the routine, small - 
pay jobs. Remember, your first 
step to security and success is to 
mail this coupon. Take a few 
minutes and do it note. Putting 
it off will put you further behind 
in the race for higher pay and 
real job security. 

Accredited Member, 

For Real Job Security -Get an I. C. S. Diploma! I. C. S., Scranton 15, Penna. Nations( Herne Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 81057G, SC 
Without cost or obligati n. send 

ARCHITECTURE 
and BUILDING 
CONSTRUCTION 

D Air Conditioning 
D Architecture 
D Arch Drawing and 

Designing 
D Building Contractor 
D Building Estimator 
D Carpenter Builder 
D Carpentry and Millwork 
D Heating 
D Painting Contracto, 
D Plumbing 
D Reading Arch Blueprints 

ART 
D Commercial Art 
D Magazine Illus. 

Sign Painting and Design 't 
D Sketching and Painting 

AUTOMOTIVE 
D Automobile 
D Auto Body Rebuilding 

and Refinishing 
D Auto Engine Tuneup 
D Auto Electrical Technician 
D Diesel Engines 

Narra 

City 

Occupation 

RANTON 15, PENNA. 
me "HOW to SUCCEED" and the 

D Aere-Engineering Technology 
D Aviation Engine Mech 
D Reading Aircraft Blueprints 

BUSINESS 
D Accounting 
D Advertising 
D Bookkeeping and Cost 

Accounting 
D Business Administration 
D Business Management 
D Clerk Typal 
D Creative Salesmanship 
D Managing a Small Business 
D Professional Secretary 
D Public Accounting 
D Purchasing Agent 
D Real Estate Salesmanship 
D Salesmanship 
D Salesmanship and 

Management 
D Tr Management 

CHEMICAL 
D Analytical Chemistry 
D Chemical Engineering 
D Chem lab Technician 
Cl General Chemistry 

(In Hawaii, reply P.0. Boo elk Honolulu) (Partial list of courses) 

opportunity booklet about the field BEFORE which I have marked X (plus sample lesson): 

O Oil Field Technology D Electric Motor Repairman Industrial Safety 
D Pulp and Paper Making D flea Ent! Technician D Machine Shop Practice 

C net light and Power D Mechanical Engineering 
CIVIL D Practical Electrician D Plumbing and Heating 
ENGINEERING D Practical Lineman D Professional Engineer 

D Civil Engineering D Prolessional Engineer D Quality Control 
Construction Engineering HIGH SCHOOL D Reading Shop Blueprints 

D Highway Engineering Reldgeratoo and Air 
D Professional Engineer (Civil) D Good English Conditioning 
D Reading Struc Blueprints D High School Diploma D Tool Design D Tool Making 

Sanitary Engineer 
High School General 

Sewage Plant Operator D H S College Prep RADIO, TELEVISION 
Strntunl Engineering (Entree 8 Science) D General Electronics Tech 

p Surveying and Mapping D High School Math D Industrial Electronics 

Water Works Operator Ho School Science D Practical Rsdo.TV End r'g 
D Short Story Writing D Radio-TV Servicing 

LEADERSHIP D TV Technician 

D Industrial Foremanship RAILROAD 
D Industrial Supervision D General Railroad 
D Personnel -labor Relations 

STEAM end 
DIESEL POWER 

D Combustion Engineering 
D Power Plant Engineer 

Stationary Diesel Engr 
Statonary Steam Engines 

TEXTILE 
D General 

DRAFTING 
D Aircraft Drafting 
D Architectural Dialling 
D Drafting ei Machine Design 
D Electrical Drafting D Supervision 
D Electrical Engineer Drafting 
D Industrial Piping Drafting MECHANICAL 
D Mechanical Drafting end SHOP 
D Sheet Metal Drafting D Diesel Engines 

ELECTRICAL 
D Gas -Elec Welding 
D Heating and Air Conditioning 

D Electrical Appliance Servicing D Industrial Engineering 
D Electrical Engineering D Industrial Instrumentation 

Zone 

Age Home Address 

State Working Hours A M to P M 

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., Montreal, - -Canada. . Special low monthly tuition rates to members of the U S. Armed Forces. 

September, 1961 
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BECOME A RADIO 
Build 20 Radio and Electronic 

Circuits at Home 
ALL GUARANTEED TO WORK! 

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

The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
rock- bottom price. Our Kit is designed to train Radio & Electronics Technicians. making 
use of the most modern methods of home training. You will learn radio theory, construc- 
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 

You will learn how to build radios using regular schematics; how to wire and solder 
in a professional in ; how to service ce radios. You will work with the standard type of 
punched metal chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct study and work with 
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble -shooting using the Progressive Signal Tracer, Progressive Signal Injector, Progres- 
iive Dynamic Radio 6 Electronics Tester, Square Wave Generator and the accompanying 
nstructional material. 

You will receive training for the Novice, Technician and 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 circuits, and learn how to operate them. You 
will receive 

a excellent 
background for television, Hi -Fi and Electronics. 

Absolutely noprevious knowledge of radio or science is required. The "Edu -Kit" is the 
product of many years of teaching and engineering experience. The "Edu -Kit" will pro- 
vide you with a basic education in Electronics and Radio, worth many times the complete 
price of $26.95. The Signal Tracer alone i worth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio or 
n 

Whether you are inter- 
ested in Radio i Electronics because you 
want an interesting hobby, a well ying 
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 
c 

ssfully 
used the "Edu -Kit" in e than 79 coun- 
tries of the world. The 

morn 
has been 

Carefully designed, step by step, so that 
cannot of make a mistake. The 'Edu -Kit" 

allows you to teach yourself at your own 
rate. No instructor is necessary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Etlu -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" uses the modern educational principle of "Learn by Doing." Therefore you construct, 
learn 

us 
schematics, study theory, practice trouble- shooting -all in a closely integrated pro- 

gram designed to provide an easily-learned, thorough and interesting background in radio. 
You begin by examining the various radio parts of the "Edu- Kit." You then learn the 

function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will joy listening to regular broadcast stations, learn theory, practice testing 
and trouble- shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually, in a progressive manner, and at your own rate, you will 
find yourself constructing 

Technician. more 
more multi -tube radio circuits, and doing work like a f 

Included in the "Edu -Kit" course are twenty Receiver, Transmitter, Code Oscillator, 
not unprofes- 

sional "breadboard" experiments, but genuine gl Injector cuits, ton These 
constructed by means of 

professional wiring andx soldering on metal chassis, plus, the anew method of radio construc- 
tion known as "Printed Circuitry.' These circuits operate on your regular AC or DC house 
current. 

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

tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari- 
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, cols, 
hardware, tubing, punched 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 receive a useful set of tools, a 
professional electric soldering iron, and a self- powered Dynamic Radio and Electronics 
Tester. The "Edu -Kit" also includes Code Instructions and the Progressive Code Oscillator, 
in addition to F.C.C. -type Questions and Answers for Radio Amateur License training. You will also receive lessons for servicing with the Progressive Signal Tracer and the rogres- 

ve Signal Injector, a High Fidelity Guide and a Quiz Rook. You receive Membership in 
Radio-TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. 
You receive all parts, tools, instructions, etc. Everything is yours to keep. 

NOW! TRAIN AT HOME 

IN RADIO AND ELECTRONICS 

I SERVICING LESSONS 
You will learn trouble- shooting and servic- 

ing in a progressive manner. You will practice 
repairs on the sets that you construct. You 
will learn symptoms and causes of trouble in 
home, portable and car radios. You will learn 
how to use the professional Signal Tracer, 
the unique Signal Injector and the dynamic 
Radio & Eleetronies Tester. While you are 
learning in this practical way, you will be 
able to do many repair job for your friends 
and neighbors, and charge fees which will far 
exceed the price of the "Edu- Kit." Our Con- 
sultation Service will help you with any 
technical problems you may have. 

J. Stataitier. of 25 Poplar Pl., Waterbury. 
Conn., writes: "I have repaired several sets 
for my friends, and made money. The "Edu - 
Kit" paid for itself, I was ready to spend 
$240 for a Course. but I found your ad and 
sent for your Kit." 

FROM OUR MAIL BAG 
Ben Valerio, P. O. Boa 21, Magna, Utah: 

"The Edu -Kits a re wonderful. Here 1 am 
sending you the questions and also the an- 

's 
for them. I have been in Radio for 

the last seven years, but like to work with 
Radio Kits, and like to build Radio Testing 
Equipment. I enjoyed every minute I worked 
with the different kits; the Signal Tracer 
works fine. Also like to let you know that 1 

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

Robert L. Shull, 1534 Monroe Ave., Hunt- 
ington, W. yam "Thought I would drop you 
a few lines to say that I received my Edu -Kit, 
and was really amazed that such a bargain can 
be had at such a low price. I have already 
started repairing radios and phonographs. My 
friends were really surprised to me get 
into the swing of it so quickly. The Trouble- 
shooting 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 is Printed Circuit Signal Injector, 
a unique servicing instrument that can 
detect many Radio and TV troubles. 
This revolutionary new technique of 
radio construction is now becoming 
popular in commercial radio and TV sets. 

A Printed Circuit is a special insu- 
lated chassis on which has been de- 
posited a conducting material which 
takes the place of wiring. The various 
parts are merely plugged in and soldered 
to terminals. 

Printed Circuitry is the basis of mod- 
ern Automation Electronics. A knowl- 
edge of this subject is a necessity today 
for anyone interested in Electronics. 

ORDER DIRECT FROM AD r ... USE COUPON ON NEXT PAGE 

} 

r 

RECEIVE FREE BONUS RESISTOR AND CONDENSER KITS 

Electronics Illustrated 
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THE NEW IMPROVED DELUXE 

Progressive 

Radio "Edu -Kit" 
is now ready 

NOW INCLUDES * 12 RECEIVERS 
* 3 TRANSMITTERS * SQ. WAVE GENERATOR * AMPLIFIER * SIGNAL TRACER * SIGNAL INJECTOR * CODE OSCILLATOR 

Reg. U. S. 
Pat. O4. 

PRACTICAL only 

HOME 
RADIO 

$2 
95 

COURSE 

SCHOOL INQUIRIES INVITED 

i 

Unconditional Money -Back Guarantee 
The Progressive Radio "Edu -Kit" has been sold to many thou- 

sands of individuals, schools and organizations, public and private, 
throughout the world. It is recognized internationally as the ideal 
radio course. 

By popular demand, the Progressive Radio 'Edu -Kit" is now 
available in Spanish as well as English. 

It is understood and agreed that should the Progressive Radio 
"Edu -Kit" be returned to Progressive "Edu- Kits" Inc. for any 
reason whatever, the purchase price will be refunded in full, with- 
out quibble or question, and without delay. 

The high recognition which Progressive "Edu- Kits" Inc. has 
earned through its many years of service to the public is due to 
its unconditional insistence upon the maintenance of perfect engi- 
neering, the highest instructional standards, and 100% adher- 
ence to its Unconditional Money -Back Guarantee. As a result, we 
do not have a single dissatisfied customer throughout the entire 
world. 

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 

?laic q4.1) Thai `Ilze Pia- 
Radia " Cciu-ñnr.t" .2s Ìenec.t 

FOR anyone who wishes to learn more about radio construction, theory and servicing. 
FOR anyone who is looking for an 

interesting hobby. 
FOR anyone who would like to learn 
radio but does not have time to at- 
tend regular school hours. 
FOR anyone who wants to start Name 

studying for a high -paying radio job. 

FOR anyone who wishes to start in 

Television. 

r 
Send "Edu -Kit" postpaid. I enclose full payment of $26.95. 

Send "Edu -Kit' C.O.D. I will pay $26.95 plus postage. 

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

September, 1961 

Address 

PROGRESSIVE "EDU- KITS" INC. 
1186 Broadway. Dept. 538AE, Hewlett, N. Y. 
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Broadaaiaes 
Pamphlets, booklets, flyers, `' 
application notes and bulletins 
available free or at low cost. 

Tale of the Hoffman Uni- Tunnel 
Diode -Or, How Low Can You Get? 
is the title of a new handbook designed 
to help engineers learn about the uni- 
tunnel diode manufactured by Hoffman. 
Electrical and physical parameters of 
the device, testing criteria and typi- 
cal circuit applications combined with 
amusing cartoons make this an interest- 
ing booklet. Free from Hoffman, 1001 N. 
Arden Dr., El Monte, Calif. 

Further Studies in Space -Age Psy- 
chology, a somber title for a light- 
hearted book, is available from Audio 
Devices, 444 Madison Ave., New York, 

N. Y. In its second booklet of cartoons, 
Audio Devices has succeeded in giving 
those in the computer and telemetry 
fields a good laugh. Free on request. 

Infrared Comfort Heating is the sub- 
ject of an eight -page bulletin by the 
Fostoria Corp., 1200 N. Main St., Fos- 
toria, Ohio. Ask for Bulletin CH -100. 

The transmissions of stations WWV 
and WWVH are described in a booklet 
available from the U. S. Government 
Printing Office. 10¢. When ordering 
specify NBS Publication No. 236. GPO's 
address is Washington 25, D. C. 

A new edition of Shure's hi -fi com- 
ponent brochure is being offered by that 
company on request. Write to Shure, 
222 Hartrey Ave., Evanston, Ill. 

Dry type transformers are described 
in the Atlantic Transformer Company's 
catalog. Wiring diagrams, prices and 
specs make up the booklet. Available 
on request from Atlantic Transformer, 
8330 Hegerman St., Philadelphia, Pa. 

Wehie's Catalog No. 72, containing 
220 pages of radio, TV, kit and test 
equipment listings has been made avail- 
able free at Wehle distributors. _ t_ 

TV -RADIO Servicemen or Beginners.. 

Send for o4, 
7- Volume Job- Training Set 

on 7 -Day FREE TRIAL! 

The first 

Practical 

TV- RADIO- 

ELECTRONICS 

Shop 

Library! 

Like Having An Electronics Expert Right At Your Side! 
Answers ALL Servicing Problems QUICKLY... 
Makes You Worth More On The Job! 
l'ut money -making, time -saving TV- RADIO - ELECTRONICS know -how at you, 
fingertips -examine Coyne's all new 7- Volume TV- RADIO -ELECTRONICS 
Reference Set for 7 days at our expense! Shows you the way to easier TV -Radio 
repair -time saving, practical working knowledge that helps you get the BIG 
money! Slow 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 "lick." 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 mall coupon for 7- Volume TV -Radio Set on 7 -Day 
FREE TRIAI,! We'll include the FREE BOOK below. If you keep the set. 
pay only ..p3 in 7 days and $:i per month until $27.25 plus postage is paid. Cash 
price only $29.95. Or return set at our expense in 7 days and owe nothing. 
Either way. the FREE BOOK Is yours to keep. Offer limited, no act NOW! 

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

o-9/-ee E 
1455 

FREE DIAGRAM BOOK! 
We'll nd you this his book, "150 Radio -Tale- , 

A 
tt$Picture Pattern. end Dingreme Eselaìned" 

OLC UAL Flt EE lues for seem ;nice Cero a 
7-Volume Shoe Library on 7 -Day FREE TRIAI.! 
Shown how te eut servicing time by medico Div- 
tnre- eetterna. pit. echemetie dinrn ter many 

keen 
and radio Bete. Yonrn FREE, whether you 

keen the 7- Volume Set or not! Moil coupon 
TODAY! 

Educational Reek Publishing Divisien 
LECTRICAL SCHOOL 

VOL. 1- EVERYTHING ON TV- 
RADIO PRINCIPLES! 300 pages 
of practical esplanations; 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. 1- EVERYTHING ON SERV- 
ICING INSTRUMENTS! How they 
work, how to use them. 368 
pages; illustrated. 

VOL. 5- EVERYTHING ON TV 
TROUBLESHOOTING! Covers all 
types of sets. 437 pages; illu.- 
halloos, diagrams. 

VOL. 6-TV CYCLOPEDIA! Quick 
and concise answers to TV prob- 
lems in alphabetical order, in- 
cluding UHF, Color TV and 
Transistors; 868 pages. 

VOL 7- TRANSISTOR CIRCUIT 
HANDBOOK! Practical Reference 
covering Transistor Appticaficask 
ever 200 Circuit Diagram.; 
410 pegn- 

BOONS NAVE BRICHT. VINYL CLOTH ASHMU COVERS 

FREE BOOK -FREE TRIAL COUPON! 

W. Congress Parkway Dept. '1 -sa . Chico,. 7, Minis 

Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL 
1455 W. Congress Parkway, Dept. 91-II, Chicago 7,111. 

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

Name Age 

Address 

a City zone.... State 
1 Cheek here if you want Set sent C.O.D. Coyne paye 
1 postage on C.O.D. and each orders. 7 -clay Money -Rank 
p Guarantee. 

Electronics Illustrated 

ti 

www.americanradiohistory.com

www.americanradiohistory.com


DOWNTOEARTH TRAINING 
... FOR BETTER RADIO- ELECTRONIC- ELECTRICAL JOBS! 

... FOR SERVICING ANY TELEVISION OR RADIO SET EVER BUILT! 

H R&W's 

FOR SERVICEMEN AND 
DO- IT- YOURSELFERS 

Television TROUBLESHOOTING dt Radio 

AND REPAIR 
Don't confuse Ghirardi's 822 -page Radio & TV 

OTROUBLESHOOTING AND REPAIR with 
ordinary service manuals! Step by step, this giant 
manual explains practically any job on any Radio 

or Television Receiver you are ever likely to be called on 
to repair! Also covers record players, 3 -way portables, 
communications receivers, etc. Helps you locate troubles 
in a jiffy -then fix them accurately. For beginners, this 
hook with its 417 illustrations is a complete course in pro- 
fessional service methods. For experienced technicians, it 
is ideal for developing better troubleshooting procedures 
or finding quick answers to puzzling problems. Price 
$10.00. Money -back guarantee. See Money- Saving offer! 

T le isl n CIRCUITRY 
AND OPERATION 

You can repair ANY television, radio or other 
Oelectronic equipment a great deal easier and better 
once you really understand their circuits, how 
they work and how to service them. That's exactly 

the training Ghirardi's 669 -page Radio & TV CIR- 
CUITRY & OPERATION handbook with its 417 illus- 
trations brings you. Helps you understand modern circuits 
fully. Shows what troubles to look for in each type and 
how to eliminate useless testing. Throughout, this big 
book brings you above -average training that takes the 
guesswork out of troubleshooting and fits you for better 
jobs. $9.00 separately. See coupon for combination offer. 

September, 1961 

BIG 
ELECTRONICS TRAINING LIBRARY 

These giant, world -famous books bring you remarkably 
complete, easily understandable home study training -at 
sensible prices. Pictures, diagrams and charts help make 
even the most complicated subjects perfectly clear. No 
lessons to wait for. No unnecessary training expense. 
You learn fast! You learn RIGHT! 

BASIC ELECTRICITY and BASIC ELECTRONICS 
bring you "brass tacks" training in subjects common to 
ALL electrical, radio and electronic developments. Backed 
by this, you'll really know modern equipment, how it 
works, and why and where it is used. And it helps prepare 
you for fast technical progress in almost any phase of 
the industry! 

Radio & TV Receiver TROUBLESHOOTING AND 
REPAIR and CIRCUITRY AND OPERATION bring 
you complete, how -to-do-it training in professional service 
procedures on TV and Radio Receivers; Hi -Fi; Record 
Players, Communications Equipment, etc. No other 
service training at anywhere near the price can match it! 

FOR BEGINNERS 

BASIC ELECTRICITY 
(DiLearn basic electricity thoroughly -then everything else in 
electronics, radio, TV, communications, recording, hi -fi, 
etc., comes 10 times as easy -because they're all based 
on the same fundamental electrical principles. This big 

396 -page BASIC ELECTRICITY manual gives you an honest -to- 
goodness working knowledge of them all. Covers everything from 
electromagnetism to 'phone principles; circuits; wiring: lighting; 
reactance, impedance; power factor; instruments: controls; motors: 
transformers; measurements and all types of components and 
equipment. Includes set -up diagrams, practical examples and 
problem solutions for easy home study. Price $6.25. See money- 
saving offer in coupon! 

BASIC ELECTRONICS 
This is the kind of training that helps beginners and ex- 

4 
perimenters become skilled, well -paid technicians! Taking 
up where Basic Electricity leaves off, BASIC ELECTRONICS 
shows how electrical principles are applied in Electronics. 
Gives you a sound grasp of electronic theory, methods, 

procedures, circuits and equipment. Over 375 illustrations, charts 
and circuit diagrams explain things clearly. In every respect the 
material in these great books compares more than favorably with 
"courses" costing many times more. Price $6.25. See money- 
saving otter! 

10 -DAY FREE EXAMINATION 
Dept. PR -91, Technical Division, 
HOLT, RINEHART and WINSTON, Inc., 
383 Madison Ave., New York 17, N. Y. 

Send books checked below for 10 -day free trial. If I decide to keep 
them, 1 will then send amounts indicated plus postage in full pay- 
ment. Otherwise I will return books promptly and owe nothing. 

BASIC ELECTRICITY, $6.25 L] BASIC ELECTRONICS, $6.25 
(F 70/3859) (#708974) 
SPECIAL OFFER: Both of above basic training books only $11.00 
for the two. (Regular price $12.50 -you save $1.50!) =709196. 

El Radio & TV TROUBLE Q Radio & TV CIRCIUITRY 
SHOOTING AND REPAIR, AND OPERATION, $9.00 
$10 1= 708578) (3708214) 
SPECIAL OFFER: Both of above service training Crooks only $17.00 
for the two. (Regular price $19.00 -you save $2.00!) 2709006. 

and Send payment with seder nd pay postage. Same 10-day 
return privilege with money promptly refunded. 

623900 

Name 

Address 

City, Zone, State 
Outside, U.S.A.-Add 50d to price of each book. Cash with ordre 
only, but 10 -day return privilege with oney refunded. 

Above offers expire April 15, 1962 

9 
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...electronics in the news 
Ribbon Styles ... Flat plastic ribbons 
are taking the place of conventional 
round wires and cables in missiles and 
other vehicles where space is at a pre- 
mium (no pun intended) . The conduc- 
tors in this case are metal strips 
imbedded in the plastic. In addition to 
taking less space, the ribbon cable is 
easier to use in making connections, can 
be bent and twisted without damage and 
weighs about half as much as its round 
counterpart. 

-o--- 
PS on MHD . . . Magnetohydrody- 
namics, a $64 name for a new system 
for generating electric power, has en- 
couraged its developers by producing 
205 kilowatts of power (20 times more 
than it was able to produce previously) 

in an experimental run with a giant new generator. The principle behind MHD (see 
THE MHD REVOLUTION, April '61 EI) is one of heating, compressing and burn- 
ing air, oxygen and coal to produce a high- temperature (5000° F) , electrically - 
conductive gas. The gas, when passed through a magnetic field in the generator, 
creates DC power which is tapped off by electrodes. The power is then converted to 
AC. 

If MHD continues progressing at its present rate, it will have a far -reaching ef- 
fect in the power industry. You never can tell ... ten years from now the elec- 
tricity that powers your electric razor may start off as hot air. 

-o- 
Cool, Man, Cool ... Longer life and bet- 
ter performance are the claims made for 
a new dark heater type receiving tube 
introduced by RCA. The dark heater 
term comes from a gray insulation 
sprayed on the heater element (see 
photo) . The insulation permits the tube 
to operate at lower temperatures and 
the heater never reaches the usual 
white -hot state. Normal heater tem- 
peratures are 2,200° F and up but the 
new tube operates below 1,800° F. 

The reduced heat, it is said, cuts a 
tube's operating stresses by 25 per cent. 

The tube at first is to be used in home 
entertainment instruments and then in 
industrial and military application. 

-o- 
High Frequency, Low Power ... Hams 
looking for more distance with less 

lo Electronics Illustrated 
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ELECTRONICS 

the Grantham Communications 
Electronics Course prepares you 
for your first class commercial 

4 F.C.C. LICENSE 
The Grantham home study course teaches you prin- 

ciples of electronics in a simple "easy- to-grasp" manner. 
Each new principle is explained first in everyday lan- 
guage and then, after you understand it, is associated 
with the proper technical language. You learn and re- 
member more, because the emphasis is on understanding 
rather than on memorizing. 

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. 

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. 

Get details concerning how we can prepare you for 
your F. C.C. license and how that license can help you 
advance in electronics. Mail the coupon below to the 
home office of Grantham School of Electronics in Holly- 
wood, Calif., and our free catalog will be sent to you 
promptly. 
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offers 
interesting and profitable careers in 
RADIO AND TV BROADCASTING TWO -WAY RADIO COM- 
MUNICATIONS RESEARCH AND DEVELOPMENT RELAY 
STATION MAINTENANCE AUTOMATION ELECTRONICS 

TECHNICAL WRITING IN ELECTRONICS INDUSTRIAL 
ELECTRONICS ELECTRONIC COMPUTERS MILITARY 
ELECTRONICS INSTRUMENTATION TELEMETERING 

AERONAUTICAL ELECTRONICS SPACE ELECTRONICS 
and many other 

interesting and profitable fields of the present and future 

To get ahead in electronics, you must have the proper 
training and your employer must know that you have that 
training. Your F. C.C. license is a "diploma" in communi- 
cations electronics granted by the U.S. Government, and 
it is recognized as such by employers. Grantham School of 
Electronics specializes in preparing you to earn this 
diploma. 

HERE'S PROOF... that Grantham students prepare for 
F. C. C. examinations in a minimum of time. Here is a list 
of a few of our recent graduates, the class of license they 
got, and how long it took them: License Weeks 
Edgar T. Phelps, 931 Hickory Street, Poplar Bluff, Mo. 1st 12 

Wayne Nogg, 4830 San Fernando Rd., Glendale, Calif . 1st 20 

Robert Watson, Star Route, Boa 24, Renew, Pa lst 12 

William H. Patchin, 3865 Westview Ave., NW, Canton, Ohio 1st 12 

V. Dean DeVore, 309 Bess Street, Washington, Ill. 1st 16 

Edward T. Wail, Bos 184, Kenly, N.C. 1st 12 

lames W. Wroeich, 4236 Michigan Street, Kansas City, Ma. 1st 20 

Robert E. Sullivan, 2475 E. Douglas, Des Moines, Iowa 1st 12 

Nelson S. Kibler, 1413 Patrick Henry Dr.. Falls Church, Va. 1st 18 

Barry L. Ulrich, 1110 Chestnut Ave., Barnesboro, Pa. lit 14 

Jerry E. Milligan, 707 Ragsdale Dr., Milan, Tenn. 1st 12 

Robert S. Davis, 2100 -10 Ave., So., Apt 12, Birmingham, Ala 1st 13 

If you are interested in details concerning our training, 
indicate in the coupon below whether you prefer home study 
or resident classes, and mail the coupon to the School's home 
office in Hollywood, California -to the address given in the 
coupon -for free details. 

GRANTHAM SCHOOL OF ELECTRONICS 
HOLLYWOOD SEATTLE KANSAS CITY WASHINGTON 

FIRST CLASS F.C.C. LICENSE IN 12 WEEKS 
Grantham resident schools are located in four major cities - Hollywood, 

Seattle, Kansas City, and Washington, 0. 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 resi 
dent 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. 

GRANTHAM SCHOOL OF ELECTRONICS 

)Mali in envelope or poste on postal cord) 

To: GRANTHAM SCHOOL OF ELECTRONICS 

Isos N. N AYE., HOLLYWOOD 27, CALIF. 

Gentlemen. 

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

Name 

Address 

Age 

City State 

1505 N. Western Ave., Hollywood 27, Calif. I am interested ire Home Study Kansas City classes 

Hollywood classes Seattle classes Washington classes 
i8.P 

MAIL COUPON FOR FREE DETAILS -NO SALESMAN WILL CALL I-+ ! 

September, 1961 11 
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EMC GUARANTEE 
is that each 
instrument is by far 
the BEST VALUE 
obtainable in 
wired or kit form! 

/II 

EMC Model - 211 Tabe Tester - The smallest, 
lowest priced, domestic made tube tester on 

the market. It is completely flexible and obso- 
lescent proof. It checks each section of multi- 
purpose tubes separately, checks all octal, 

metal, 9 prong and miniature tubes for shorts, 
leakages, opens, Intermittents as well as for - 
quality. Duality is Indicated directly on a two 

color meter dial using the standard emission 40 
test. Comes complete with Instructions and 
tube charts in ring bound manual. Size 64'4" x 

51/4" x 21/4" deep. Shipping weight: 3 lbs. 

Wired 522.90 Kit 514.90 
CRT Picture Tube Adapter S 4.50 

4wirorop 

40 

(MC Model 109 - Voltmeter - Features 20,000 
OHMS volts DC sensitivity ana 10,000 OHMS per 
volt AC sensitivity. Uses a 41, 40 microampere 
meter, with 3 AC current ranges, and 3 resist- 

ance ranges to 20 megohms. 5 DC and AC volt- 
age ranges to 3000 volts and 3 DC current 

ranges; also 5 De range. 

Model 109 - With carrying strap, Weight 2 lbs. 
5 ozs.: Size: 51/4" x 644' x 21Ár".._ 520.95 

Model 10911 - Kit Form ............. __.. 19.25 

Model MVT - 30.000 Volt Probe for 
Model 109 .._ 7.95 

Yes, tell me more, send me FREE a detailed 
catalog of the Complete EMC Line. F I 

NAME 

STREET 

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, I 

...News 
power might get an idea from this sim- 
ple breadboard transmitter. The heart 
of the rig is a type 7486 "cavity" tube 
(which is shorter than a straight pin) 
putting out about 30 milliwatts of 
power on a frequency of 7300 mega- 
cycles. The horn is a directional an- 

tenna, which beams signals to a similar 
horn attached to the receiver. The range 
so far achieved with this flea power unit 
is 50 feet but that's only the beginning. 
General Electric, the developers, are 
not offering schelhatics. 

-o-- 
Ship Ahoy! ... A midget radar screen 
that looks like Captain Kidd's spyglass 
is being put on the market for fliers and 
boat owners. It overcomes the discour- 
aging disadvantages of size and weight 
-to say nothing of cost -of conven- 
tional radars. Inside the scope is a 
high -resolution cathode ray tube a little 
more than a half -inch in diameter, and 
in front of it is a magnifying eyepiece 
that enlarges the image ten times. De- 
tail is good because the scanning system 
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want to 
boost 

your pay? 

a successful plan for .. . 

Electronics Training 

Get This Handy Pocket Electronics Data Guide 

Free... 
Puts all the commonly used conversion factors, 
formulas, tables, and color codes at your fin- 
gertips. Yours absolutely free if you mail the 
coupon today. No further obligation! 

Successful 
Electronics 

Training 

find out how .. . 
1. You can get job security. Specialized education is the road 

to higher salary and important jobs in the growing field of 
electronics. 

2. 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, advances 
are being made in electronics. Only through education can 
you find out how to keep up with these developments and 
how to use the new devices. 

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 St. Desk Et -34 Cleveland 14, Ohio 

Move Ahead 
in 

ELECTRONICS 

get/41 

Your FCC License 
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. 

Investigate Our NEW Training Program 
in Computers, Servo Mechanisms 
Magnetic Amplifiers, and others 

Accredited by the National Home Study Council 

MAIL COUPON TODAY 

Cleveland Institute of Electronics 

1776 E. 17th St., Desk E1 -34, Cleveland 14, Ohio 

Please send Free Career Information prepared to help me get 
ahead in Electronics. I have had training or experience in 
Electronics as indicated below: 

Military I -; Broadcasting 

Radio TY Servicing Nome Experimenting 

Manufacturing _ Telephone Company 

Amateur Radio _, Other 

In what hind of work are you 
now engaged? 

In what branch of Electronics 
are you interested? 

Name Age 

Address 

City Zone ...State 

September, 1961 
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... News 
uses 900 lines (compared with 525 for 
television) . The complete viewing unit 
is only 81/2 inches long, weighs 20 ounces 
and is hand -held. The radar receiver it- 
self can be stowed anywhere in the 
plane or boat. When it becomes com- 
mercially available, the "Private Eye" 
will sell for about $150. 

Tiny Taskmaster ... How do you test 
the performance of a multi -million dol- 
lar missile tracking system without 
sending up a missile that cost a couple 
of million bucks itself? Sperry Gyro- 
scope engineers have come up with the 
answer: test targets that cost less than 
a dollar apiece. The target is a grape- 
fruit -size lightweight aluminum sphere 
carried up by a big, red balloon. The 
photo shows a technician releasing one 
of the stand -in missiles at MacArthur 
Field, N. Y., in front of a battery of im- 
posing radar trackers that lock in on the 

tiny ball and keep it electronically 
sight until the balloon bursts. 

-o- 
Nothing Wasted! ... Meat packers used 
to say they used all of a pig except the 
squeal. Space scientists are apparently 
using the same approach, for the pos- 
sibility of employing the ionized ex- 
haust trails from rocket and jet engines 

in 

ICRO 
ELECTRON TUBE 

INTRODUCES FOR THE FIRST TIME 
ANYWHERE A SELECT STOCK OF USED 

TUBES AT A FABULOUS LOW PRICE 

All TUBES SENT POSTAGE PAID 
Pleine send 25c hondl,ng for orders under S5 Send 25% 
deposlr on C.OD orders Send oopro.mate posrsge on 

Conod,un end orelgn orders 

ICRO 

or 
9 

and 

l'en 

conductance 
h tested 

in 

fife test. 
our 

own laboratory 
We condu< 

and 
Purchased 

tee us replacement for one year of any tube 

purchased 

or all 

from 

us conditions. 
fails to function 

efficiently 
under ey rive erch niPrompt refunds 

are made 
The d 

elec adve ed tubes are not 
new, is clearly 

so marked. arke .factory 
seconds 

or used bubeanebh SA2 
sais 
sus 
64116 
4847 

024 
'Ayer 
18747 
17140 
1N54r 
11.4 
10$ 
10807 
'Q84T 
188 
134 
174 
'U4 

'WZ 
142 
243 
2414 
Sacs 
3845 
3925 
1Cas 
3Cí4 
3154 
3Lí4 
304 
354 
464 

48227 A 
BASS 
SAWS 
SAWS 
SAW. 
5447 
518 
1114 
11045 
04 
574° 

4654 47407 
64040 

57307 
5744 
sal 
BA8 
GAas 
S4C7 
SACA 
SASS 
44417 
SANGST 
GANS 
SANS 
SALO 
SALT 
GAMS 
SANS 

SASS 

05 
57 *57 

SASS 
SATE 
SATs 
SAU 

BAUS r 
SAUS 
BÁ0157 
SAWS 
44W4 

44Ì54i 
SS4 
5455 
OSC5 
SBC 
sacs 
46E4 
tars 

an74r 
s6N4 

sBO6T 
SBYS4 
S 5Z 
5627 
S C4 
S/s 
sCG 
SC6s 
5C17541 

5CC7 
SCLS 
SIMS 
SCM7 
4CN7 
SISO 
GCue 

sDEs w 
Sirs 
404 
414 
us 
517 
44847 
47 
447 
N) 
SOT 
54 
SOACT 
iSA) 

45474 
4517 
4517 
ss47 
4sL7CT 
SN7CT 
4557 
474 4T4 
4114 
488 
svB 
SWOCT 

4ka7 
42 

7Á4/xxL 
743 12067 
747 12Bg7 
747 
724 
724 
7Ss 
747 
707 
704 
7C4 
SCS 
?CS 
7C7 
7E4 
7E7 
717 
787 
7117 

787 
7Q7 
7x7/x111M' 14Q7 

WRIT 774 18 14/tzA 
E 

6 
P,04 

CIAL 
PUSPOSEMTPILI ÉETL1571Op3 

5 

724 
1248 
12A 
13A)s 

Qs 

12477 
124US 
12ÁU7 
12ÁV4 
12ÁV7 
1:5xAOr 
ISAx7 
12147 
lzes 
12BÁ4 
12047 

155555 
1s/7 
1375 
244 
2SAVs 
2560a 
23ONG 

2821:2SW 
:;4427. 

2824 
24 
3525 
356s 

12524 lsts 
12Bi7 35LSCT 
12/1447 JSWA 

33Y 
172KT 

:=/44 
43 

12877 
12CAS 
121s 
1247 
12LS 
207 

12547 
12567 
12117 
12847 
1254.707 
12587 
12Y44T 
.2 74607 
121,4 
1223 

/1257 
144sSO 

45 
5045 
5085 
secs 

509457 S 
57 
541 

714 
75 
74 

ELECTRON TUBE CO. Dept.EI.9, P. O. Box 55 Park Sia., Paterson 3. N. J. 
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RADIO -TV and 
ELECTRONICS TRAINING 

AT A PRICE 
YOU CAN AFFORD. 

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 lt-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 -Television 
Training School - wants to establish is 

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 

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 sign for 

the shop front. 
T. Complete laboratory 

of test equipment. 
3. Letterheads, calling 

cards, pair tickets, 
etc. 

re 

4. 
tubes, 
u 

nin 
inventory of 
pas, 

supplies. 
S. Complete advertising 

and promotional 
material. 

e. Plans for shop 
,range Tent. 

7. Instructions on how 
to go into business. 

usine A. Continuous consul- 
tation nd help. 

9. The right to 
RTS Seal of 
Approval, and the 
RTS 'redo. 

10. The right to use 
the Famous 
Trade Mark. 

INSTRUCTION 
INCLUDED 

you build these 
and other units 

RADIO -TELEVISION 
TRAINING SCHOOL 
815 EAST ROSECRANS AVENUE 

LOS ANGELES 59, CALIFORNIA 

Est. 1922 

SAMPLE á 
lESSON 

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

September, 1961 

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- 
ments 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! 

CUT OUT AND MAIL mow 
RADIO -TELEVISION TRAINING SCHOOL 
815 EAST ROSECRANS AVE Dept. E1.91 
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-Televi ion Industrial Electronip 
(Automation) 

Name - 
Address 

City A State 
301 

Age 

Mail This Coupon Now -No Salesman Will Call 

l5 
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..News 
as radio antennas is being explored. 
Barry Mindes of the ITT Federal Lab- 
oratories, Nutley, N. J., points out that 
these ionized gases are good conductors 
of electricity and have potential as 
transmitting and receiving antennas. 
Because the exhaust trails are long, 
they would be especially useful for 
low- and medium -frequency communi- 
cations which at present are impractical 
in space vehicles because of the re- 
quired antenna length. An obvious ad- 
vantage of the ionized -gas antennas is 
that they add nothing to the weight of 
a spaceship. 

-o- 
Dollars and Sense ... Who said ma- 
chines can't think? Here's one that 
converts dollar bills into dimes, nickels 
and quarters. Furthermore, according 
to its builders, it rejects phony money, 

l6 

CITIZENS' BAND RADIO! 
6 colors to choose from ... blend 

with every interior. 
Slightly larger than a standard telephone this 
handsome citizens' band radio looks good any- 
where ... home, industry, mobile, marine, air- 
craft, etc. Engineered and designed for reliable 
continuous communication by experts in this 
field. Specs. exceed F.C.C. requirements . . . 
and it's priced in line . . . $179.00 
(A.C. only) $169.00 

THE EXCLUSIVEQ 
OFFERS THESE FEATURES: 

Normally requires no installation 
No license exam 
No special servicing 
Reliable diode power supply - 
12 v.D.C. and 117 v.A.C. 
or 117 v.A.C. only. 
Squelch control 
Range - 10 to 30 miles 
Choice of telephone or loudspeaker 
reception. 

Receive or send on 3 channels with a flick 
of a switch. Covers all 22 citizens' band chan- 
nels by changing crystals. 

DISTRIBUTORSHIP INQUIRIES INVITED 
Send coupon or write today for Free Brochure 

Send Literature to: 

Name 

Address 

State 

EI 

TELEPHONE & ELECTRONIC CORP. 
7 E. 42nd St., New York 17, N. Y. YUkon 6 -2120 

foreign currency and genuine U. S. bills 
of denominations higher than $1. Made 
by the Automatic Canteen Co., Rock- 
ford, Ill., the device is being installed 
primarily to make change for customers 
of vending machines. 

To detect genuine bills, changers 
usually compare photoelectric scan sig- 
nals with a standard signal. 
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a. 

The Model 88.... A New Combination 

TRANSISTOR RADIO TESTER °° 

DYNAMIC TRANSISTOR TESTER 

Model 88 TRANSISTOR RADIO TESTER & 
TRANSISTOR TESTER ... Total Price ... $38.50 

Terms: $8.50 after 10 day trial, then $6.00 
monthly for 5 months if satisfactory. Otherwise 
return, no explanation necessary. 

AS A TRANSISTOR TESTER 
The Model 88 will test all transistors including NPN and PNP, 
silicon, germanium and the new gallium arsinide types, with - 
ou referring to characteristic dole sheets. The time- soving ad- 
vantage of this tec ni- s e is TT .vi A further benefit of 
this service is that it will enable you to test new transistors 
as they ore released) 

The Model 88 will measure the two most important transistor 
characteristics needed for transistor servicing; leakage and gain 
(beta). 

The leakage test measures the collector- emitter current with 
the base connection open circuited. A range from 50 ohms to 
100,000 ohms covers oll the leakage values usually found in 
both high and low power transistor types. 

The gain test (beta) translates the change in collector current 
divided by the base current. Inasmuch as the base current is 

held to a fixed value of 50 microamperes, the collector current 
calibrated in relative gain (beta), is read directly on the 
meter scale. 

The Model 88 is perhaps as im- 
portant a development as was the 
invention of the transistor itself, 
for during the past 5 years, mil- 
lions of transistor radios and other 
transistor operated devices have 
been imported and produced in 

this country with no adequate pro- 
vision for servicing this ever in- 
creasing output. 

The Model 88 was designed 
specifically to test all transistors, 
transistor radios, transistor record- 
ers, and other transistor devices 
under dynamic conditions. 

AS A TRANSISTOR RADIO TESTER 
We feel sure all servicemen will agree that the instruments 
and methods previously employed for servicing conventional 
tube radios and TV have proven to be impractical and time 
consuming when used for transistor radio servicing. The Model 
88 provides a new simplified rapid procedure - a technique 
developed specifically for radios and other transistor devices. 

An R.f. Signal source, modulated by an audio tone is in- 
jected into the transistor receiver from the antenna through 
the R.F. stage, past the mixer into the I.F. Amplifier and de- 
tector stages and on to the audio amplifier. This injected 
signal is then followed and troced through the receiver by 
means of a built -in High Gain Transistorized Signal Tracer 
until the cause of trouble whether it be a transistor, some 
other component or even a break in the printed circuit is 

located and pin -pointed. The injected signal is heard on the 
front panel speaker as it is followed through the various 
stages. Provision has also been mode on the front panel for 
plugging in a V.O.M. for quantitative measurement of signal 
strength, 

The Signal Tracing section may also be used less the signal 
injector for listening to the "quality" of the broadcast signal 
in the various stages. 

Model 88 comes 
plete with o set 
R.F. Diode Probe 
an Audio Probe 
a Signal Injector 
ing else to buy! 

housed in a handsome portable case. Corn - 
of Clip -On Cables for Transistor Testing, an 
for R.F. and I.F. Tracing; 
for Amplifier Tracing and 
Cable. Complete - noth- 
Only 

50 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C 0. D. 
Try it for 10 days before you 
buy. If completely satisfied 
then send $8.50 and pay 
balance at rate of $6.00 per 
month for 5 months - No 
Interest or Finance Charges 
Added! If not completely 
satisfied, return to us, no 
explanation necessary. 

I MOSS ELECTRONIC INC. Dept. D -895 

3849 Tenth Ave., New York 34, N. Y. 

Please rush me one Model 88. If satisfactory I 

I agree to pay $8.50 within 10 days and balance 

at rate of $6 per month until total price of 
I $38.50 plus postage is paid, If not satisfactory, 
I I may return for cancellation of account. 

Export Division: Rocke International Corp., 13 

Name 

Address 

City lone 

State 
All prices net, F.O.B., N.Y.C. 

Eost 40th St., New York 16, N. Y. 

September, 1961 17 
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NEW T knight -kit 5 

Variations 

RPM (0-8000) Electronically 

Voltage or Temperature 

MONEY -SAVING ELECTRONIC 

TACHOMETER KIT 
,4 

111,,,,, Measures Engine Speed in 

...i. 

Y ONLY 

Drive as the experts do -get 
best engine efficiency, save 

fuel, reduce engine wear! Comparable to precision units 
at many times this low kit price. Transistor input stage 
and zener diode regulation assure 3% -of-full-scale accu- 
racy. Big illuminated D'Arsonval meter; separate 
reference pointer presets to any desired speed -tells 
you when to shift. Works with 4,6 or 8 cylinder engines. 
12 -volt DC. Simple installation; mounts on car dash or 
steering column. With cables, mount, hardware. 4 Ibis. 
113Y 944. For Neg.- Ground Systems (most American cars). 
83Y980. For Pos.- Ground Systems (most Foreign cara). 
No Money Down. Net, either type, only. $ 19.93 

r... - ALLIED RADIO 
s ALLIED RADIO, Dept. 39 -Jt 

100 N. Western Ave., Chicago 80, III. 

Please ship: O 83 Y 944 Kit. 

No Money Down 

a. 

Nome 

Address 

City 

Cl 83 Y 980 Kit. i enclosed 

Zone Stole J 

studying antenna system in Tri -State's electronics lab 

twenty to one 
return from degree 
Von can receive a tscenty to one dividend front your college 
education in engineering or business. Invest in yourself. Im- 
portant firms regularly interview seniors. They like Tri -State 
graduates. BACHELOR OF SCIENCE DEGREE IN 27 
MONTHS in Electrical (Electronics or Power major), Me- 
chanical, Chemical, Aeronautical, Civil Engineering. IN 36 
MONTHS in Business Administration (General Business, 
Accts., Motor Transport Mgt. majors). For earnest, capable, 
mature students. Small classes. More professional class hours. 
Campus. Well- equipped labs, modernized buildings, new 

dorms. Modest costs. Enter Jan., Mar., June, 
Sept. Write I. A. McCarthy. Admissions, for Cat- 
alog and "Your Career" Book. 

I l 

18 

41191 College Avenue. Angela. lediaaa 

...News 
More on Tele- Satellites . . . AT &T 

is continuing its plans and work for a 
satellite communications system that 
would relay telephone calls from North 
America to Europe, or vice versa. The 

final design of the transmit -receive an- 
tenna to be used in the project is shown 
in model form in the photograph. Di- 
mensions of the giant horn are to be 894 
feet in height, 177 feet in length. It 
would be sheltered by a giant air -sup- 
ported radome as high as a 13 -story 
building, which would make it easily 
the biggest windbag on the continent. 
The first antenna and four others like it 
are to be constructed on a site in Maine. 
Besides relaying telephone calls across 
the Atlantic, the satellite system could 
carry all the other forms of communica- 
tion, including television. When it's 
working, we will be able to receive 
live television programs directly from 
Europe, and Europe in turn will enjoy 
the benefits of our TV programs di- 
rectly, although one might be led to 
wonder whether they have not suffered 
enough already, what with two world 
wars and sundry other troubles. 

AT &T is working only on this end of 
the link. A European country or coun- 
tries will have to build a similar trans- 
mit- receive station across the Atlantic 
to complete the system. . 1 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


Career -minded Jay C. Douglass of Elizabethtown, Pa., asked... 

"How should I get started ? " 
This year some 100,000 ambitious young 
people will answer this question the 
same way Jay Douglass did -they will 
become members of the Air Force. The 
road they will start upon leads straight 
into the Aerospace Age. And the organ- 
ization of which they will become a part 
is the most important one in our world. 
For it is our country's first line of defense. 

In time to come many of these young 
men will advance to the role of skilled 
technicians in such fields as airplane and 
missile maintenance, communications 

Airman 2C Douglass 
is presently working as 
an electronics specialist 
at Duluth Air Base, 
Minnesota. As Air 
Force aptitude tests in- 
dicated, he finds he can 
handle his job well. He 
feels he has made a 
good start. 

September, 1961 

r 

equipment, computers, radar. A number 
of these young men will enter the vital 
support specialties- administration, 
supply, air police..,to name a few. Any 
one of these career fields holds the prom- 
ise of a bright and rewarding future -a 
future you should know about in detail 
right now. 
Getting started in the right job, is im- 
portant to any young man...or any 
young woman. To find out if your start 
might best be made in Air Force 
blue, clip and mail this coupon. 

U. S. Air Force 

Career Information 
Dept. ME19, Box 7608 
Washington 4, D. C. 

I am a citizen (or resident) of the U.S.A. Please 
send me your illustrated booklet. 

Name Age 
Address 
City County State 

19 
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EIE(1°flhI(5 
Train in the 

new shop-labs of r y 

the world famous 5.1141 :Nin 

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

1 
Use this coupon to get our FREE BOOK 

"GUIDE TO CAREERS" 
COYNE ELECTRICAL SCHOOL training training 

1501 W. Congress Pkwy. at Coyne t I at home 
Dept. of Electronics 81 -T, Chicago 7, III. 

NAME 

ADDRESS 

CITY STATE 
Unlike most other schools, we do not employ salesmen. 

L 

KUHN 
MOBILE 
FIXED 

CONVERTERS 

POLICE 
FIRE 
COMMERCIAL 
CITIZEN'S 

BAND 

.. "LEADERS IN SPECIALIZED 
RECEIVING EQUIPMENT" 

3310 Crystal con - 
trolled. Requires no 
high voltage supply. 
For transistor car 
radios. Can be con- 
nected in moments 
for emergency use.; 
2 -54 MC 

Complete $24.95 
Other models for 108 -162 MC avail- 
able. 

L. 

315A A practical converter for emer- 
gency use with home or auto 
sets. Easily installed. Tunable 
over 12 MC in 26 -54 MC or 
30 MC in 108 -174 MC band. 

COMPLETE $13.95 

00 
315ÁC Crystal controlled up 
to 54 MC. COMPLETE $19.95 
Crystal controlled up to 165 
MC. COMPLETE $22.95 

3I5Á0 Crystal controlled. For use with tran- 
sistor car radios. 2 -54 MC. COMPLETE $17.95 
316A VARIABLE CONVERTER. Front panel 
tuning permits rapid change between sep- 
arated signals over 10 MC range in 26 -54 MC 
or 108 -174 MC band. COMPLETE $19.95 

ORDER TODAY or 
SEND FOR FREE 

CATALOG ... con- 
taining complete 
information on a 

full line of: 
CONVERTERS AND 

RECEIVERS FOR 

EVERY APPLICATION 

CONVERTERS 
ALL EQUIPPED 

WITH SELF 
CONTAINED 
SWITCHING 
AND LEADS 
FOR RAPID 
CH ANGE OVER 

326B SUPER CON - 
VERTER. Crystal con- 
trolled. For transistor 
car radios. Ultra high 
gain. Self contained 
ANL. 2 -54 MC. 

Complete $44.95 

I/B'4"l' asr. 20 OLINW000 
CINCINNATI 17, 

OHIO 

2li 

.EledtroniC 
M1rkety1ce 

THIN HI -FI ... The Sonoteer, Rek -O- 
Kut's newest speaker design, should 
appeal to those hi -fi buffs who have 
limited speaker space. Five flat speakers 
are housed in a cabinet only 4 inches 

deep, 21 inches wide and 25 inches high. 
The Sonoteer's sound pattern is omni- 
directional, making it suitable for 
stereo. About $80 from Rek- O -Kut, Inc., 
Corona, N. Y. 

-o- 
Echoes to Order ... Want to make your 
hi -fi system sound a little different from 
your neighbor's? Add a CBS model 
3 -1 -C reverberation unit. The echo ef- 
fect produced is fully controllable to 
match the acoustics of the room and the 
nature of the music being reproduced. 

Electronics Illustrated 
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36 pages! Over 100,000 selections: Stereo,' 
Hi -Fi Tapes, Ham Radio, Records, Parts. 

30 pages of kits! Totally new line of build - 
it- yourself electronic items. 

No Money Down! Take up to 2 years to payJ 

Marketplace 
Only a control amplifier is required to 
add the 3 -1 -C to an existing music sys- 
tem. 

For complete information write for 
bulletin E -438 from CBS Electronics, 
Information Services, 100 Endicott St., 
Danvers, Mass. 

-o- 
Stereo Recorder . . . EICO has an- 
nounced a new stereo /mono 4 -track 
tape recorder that is available in wired 
or semi -kit form. It features push- 
button controls, with the record and 

® 
playback buttons interlocked to avoid 
accidental erasures; 71 /z and 33/4 ips 
speeds, and a transistorized playback 
amplifier. $395 for the wired unit and 
$290 for the semi -kit. EICO, 33 -00 
Northern Blvd., Long Island City, N. Y. 

-o-- 
Gibberish on the Air . . . Party -line 
eavesdroppers, industrial spies and just 
plain snoopers were dealt a low blow 
last fall when Deleon Corp. brought out 
a portable telephone scrambler called a 
Security Telephone. But conversations 
via two -way radio and radiotelephone 
were still wide open to anyone who 
wanted to listen in for fun or profit. Now 
Deleon has chinked up that gap with a 
portable scrambler handset that plugs 
into any standard FM mobile radio at 
fixed or mobile stations. The operator 
can broadcast in either scrambled or 

September, 1961 

IT'S ALL -THE -WAY NEW! 
IT'S 2/3 BIGGER AND BETTER! 

IT'S FROM RADIO SHACK 
fastest growing electronics company in America 

GIANT -SIZE, EXCITING 

1962 ELECTRO 

YOURS 

E 
for the asking 

MAIL COUPON BELOW TODAY 1 
Get our latest giant book plus 

L all other issues for one year 

TYPICAL VALUES IN 
RADIO SHACK CATALOGS 

"ELECTROSTAT -2" EXCLUSIVE 
2 -WAY SPEAKER 

SYSTEM 

$54.95 
$100.00 quality 

TUBE CHECKER 
KIT 

$15.95 
Lowest price 
anywhere. 

Yes, Radio Shack is on the move with more selec- 
tions in electronics for amateurs, pros, or just music 
lovers -more money- saving values for every need. 
Every item extra easy to buy now with No Money 
Down credit terms -your satisfaction guaranteed. 

RADIO SHACK CORP. 
730 Commonwealth Ave., Boston, Mass. 

MAIL THIS COUPON TODAY SNIP 

RADIO SHACK Corp. Dept. 61J8B 
730 Commonwealth Ave., Boston 17, Mass. 
Gentlemen: 
Please send me Radio Shack's famous electronics cata- 
logs for the next 12 months, all FREE and POSTPAID. 

Name 

Address 

City & Zone State 
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EASIEST TO BUILD 
LAYER RUHT 
COLOR 

DE LUXE HI- FIDELITY 

KITS 
101GTK 
FM TUNER 

Finest tuner kit offered! 'Standard Coil" 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 Luxe stereo at half the cost! Two 
10 watt channels with 2 pre-amps. 40 
watts peak. Fre. Res. ±0.5DB. 20- 
20,000 CPS. Complete controls. 
20LJK SUM 

10 WATT AMPLIFIER 
With built -In pire -amp. 20 watts peak. 
Fre. Res. ± I DB. 20- 20,000 CPS. 4 
inputs. Output: 4, 8, 16 ohms. Auto- 
matic Loudness Control. M ß LJOK $27.50 

Many other kits wettable- 
At dealers or sent prepaid with check or M.O. 

FREEI 
GROMMES Dlv. of Precision Electronics, Inc. 
9101.T King Ave., Franklin Park, iii. 
Please rush details on Grammes Kit Line. 

Name 

Address 

city State 

QUICKLY CUT HOLES 

in metal, plastics, 
hard rubber... 

II 
ROUND SQUARE KEY 

GREENLEE CHASSIS PUNCHES 

Make smooth, accurate openings in l' 
minutes or less ... for sockets, plugs, 

controls, meters, panel lights, etc. 

Easy to use ... simply turn 
with wrench. Many sizes 

and models. Write for literature. ® e 
GREENLEE 

AP- 
GREENLEE TOOL CO. 1915 Columbia Ave.. Rockford. Illinois 

22 

Marketplace 
clear speech by moving a selector 
switch. 

The operation is simple. The trans- 
mitting handset electronically scram- 
bles any signal and the matching 
receiver simply decodes the scramble, 
restoring the signal to its original pat- 

tern. The scramblers are set up at the 
factory with one of several electronic 
codes. Two or more scramblers can be 
used together as long as they have the 
same code. 

The portable Scrambler costs $249. 
Delcon Corp., 943 Industrial Ave., Palo 
Alto, Calif. 

-o- 
Mobile Power Supply ... Designed for 
use in cars, boats, planes, trucks, buses, 
etc., the W612A all -transistor power 
supply will appeal especially to hams 
having old -style mechanical vibrators 
or rotary converters that need replace- 
ment. It boosts a 12 -volt source to a 
maximum of 500 volts at 300 milliam- 
peres with a battery drain of only 17 
amperes. 

Being very well heat -sinked, the unit 
can be installed in the engine compart- 
ment and can withstand temperatures 
up to about 250 °F. $55. 

Minneapolis- Honeywell, Minneapolis, 
Minn. 

-o- 
CB-AM Portable . . . Vocaline has 

started to market a shoulder -strap type 
Citizens Band transceiver which in- 
cludes a broadcast -band receiver. The 
1 -watt set has a four -channel selector 
switch and can tune all 22 channels, and 
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Mrkety]ie 
features a squelch circuit, antenna 
tuning (with meter) , whip antenna, re- 
chargeable dry cells. Battery drain is 
30 ma on receive, 500 ma on transmit. 

The transceiver can use either its own 
whip antenna or a base -station setup. 
It has 18 transistors and five diodes, 
weighs 111 pounds with batteries and 
measures 9 inches high, 4 inches wide 
and 11 inches long. Price is $250. 

Vocaline Co. of America, Old Say- 
brook, Conn. 

Strobotape ... You can stop wondering 
whether your tape recorder is running 
at the right speed when you check it 
with the Robins TK -5 Strobotape Kit. 
The kit consists of a small neon light 
that blinks 120 times a second and five 
lengths of non -magnetic leader tape im- 
printed with vertical lines for the dif- 
ferent speeds. Operation is simple. $2 
from Robins Industries Corp., Flushing, 
N. Y. 

---0 -- 
New Nine -Pinners ... RCA is develop- 
ing a line of nine -pin, all -glass tubes to 
serve functions presently performed by 
the familiar octals. Called Novars, the 
new tubes have heavier leads and wider 
pin spacing than previous all -glass 
miniature types and are, therefore, able 
to withstand higher operating voltages 
and temperatures. The first models are 
intended for TV receivers. RCA, Harri- 
son, N. J. 

RCA - DEPENDABLE 
Citizens' Band Radios 
to keep you in touch! 

IN YOUR HAND 

ONLY 

$1 29.95* 

RCA 

PERSONAL -COM 
Ideal unit for business, farm and personal uses. 
No tests, license or age requirements for unit -to- 
unit operation. Mercury battery. Completely tran- 
sistorized. 

IN YOUR CAR 

ONLY 

$189.95* 

RCA MARK VII RADIO -PHONE 
Operates from car, home, office, boat. Can be 
used at any location having 6 or 12 volt DC or 
standard AC power source. Stable reception, 
solid transmission. A tremendous value! 
*Manufacturer's Nationally Advertised Price (optional with dealer) 

RADIO CORPORATION OF AMERICA 
Telecommunication Center, Dept. Z-41 I 

Meadow Lands, Pa. 
Please send me FREE literature on: 

RCA Personal -Corn 
RCA Mark VII Radio -Phone 

RAM 

ADDRESS PHONE 

CITE 

rra 
20sr SIATE 

The Most Trusted Name 
in Electronics 
RADIO CORPORATION OF AMERICA 
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Did you have to resolder 
because of cold joints? 

OLDER 

Sold only by Radio Parts Distributors. 

MULTICORE SALES DIVISION BRITISH INDUSTRIES CORP., Port Washirtatsn, N.T. 

Your Biggest "How - To" Bargain 

FAWCETT HOW - TO BOOKS 

Eleotror'es 
` -° 

Photography Boating 
nts 

e 
TV Repair 

a tpCOJe hd 
01 

Ra'O 
No O 

a Wood Working 

Power Tools Stereo eo \c 

putornobiles 0° Preter`l 

Golfing 
Rods 

... and many others 

On Sale at your Local Newsstand 

only 75 cents 
For a complete list of titles and to order direct, write to 
FAWCETT BOOKS, Dept. 480, Greenwich, Conn. Add 10 cents 
postage per copy when ordering by mail. 

Marketplace 
Getting Still Smaller ... Miniaturiza- 
tion of components for transistor equip- 
ment is being pushed almost to the 
vanishing point. As examples, here 
are two audio -frequency transformers 
flanking a penny for comparison of size. 

The Bud on the left is only , =fi -inch high 
and slightly more in diameter, the Mite 
is 3/8-inch in diameter and about 1 -inch 
high. Both are designed for printed - 
circuit mounting. Chokes as well as 
transformers, in a wide variety of char- 
acteristics, are available. Decco, Inc., 
2025 Farrington, Dallas, Tex. 

-o-_ 
Bias Supply ... The Align -O -Pak, an 
instrument used for aligning and /or 
troubleshooting TV receivers and test 
instruments, has been put on the test 
instrument market by Sencor. The unit 

can be used as a single or dual 0 -20 volt 
DC supply, depending on what is 
needed. Each individual power supply 
can be adjusted to a different voltage. 
Model BE113 is priced at about $13. 
Sencore, Addison, Ill. 

24 Electronics Illustrated 
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NEW! DIFFERENT! EXCITING! 
MEN 17 -55 Prepare Now for a REAL Job 

in Space and MIssile 
ELECTRONI 

FROM RADIO TO ROCKET 
ELECTRONICS 

Front Pages have been full of stories about "Men in Orbit" and "Outer 
Space Race." With headlines about Vanguards, count -downs, launch- 
ing pads, the miracles of ELECTRONICS IN SPACE are exciting the 
Free World. 

But there is BIG NEWS on the "Help Wanted" pages too! The 
Space Age has touched off another wave of opportunity for l 
trained men in Electronics jobs ranging all the way 
from Radio and Television to Communications, 
Radar, Broadcasting, Automation, Industrial 
Electronics, Missile Work, etc. Yes, "Elec- 
tronics" today spells OPPORTUNITY IN 
CAPITAL LETTERS. 

"What does that mean to me ?" you 
ask. Just check yourself. Are you 
17 -55? Are you handy with sim- 
ple tools? Can you follow step - 
hy -step instructions? Are you 
ambitious enough to invest a few 
hours of your spare time each week? 

If your answer is "Yes," then when you 
are trained Electronics may be your 
path to better living, money, excite- 
ment, more security, future. Here's 
more good news: you don't 
need to leave home or quit 
your present job - to 
prepare for many of 
the opportunities 
Electronics offers. 
DeVry's SPARE 
TIME program 
Is an answer! 

NO 
ADVANCED 

EDUCATION 
Rfß4 /RFD! 

To help you EARN GOOD MONEY later in indus- 
try, OeVry's modern training provides a 

thorough grounding in basics...then develops 
your skill. Thus, there is no need for advanced 
education or previous technical experience at 
the start. Whether you prepare in your spare 
time at home or in our well -equipped Labora- 
tories, DeVry helps you become a well- trained 
technician, ready for a real career in Electronics. 

NEW! ALL NEW! 
") Shown at left is the 

valuable new combina- 
lion Oscilloscope and 

Vacuum Tube Voltmeter 
which DeVry Tech men 

build during their 
itt training. But that's not 

all! New training 
movies, new subjects, new 

texts, new experimental projects 
-all prepare you thoroughly in this latest 

and greatest DeVry Tech home training program. 

Continuous Employment 
and Counseling Service 

OeVry's 30 years in Electronics F- 

training has won us wide and I 

respected contact with many 
key placement people in the in- I 

dustry. Thus, when you become 
a DeVry graduate you are, from 
then on, entitled to our highly 
effective Counseling and Em- 
ployment Service. 

Draft Age? 
If you are subject to military 
service, mark the coupon. We 

have valuable information for 
you. 

FOR MORE FACTS... 

2 FREE 
BOOKLETS 
GIVE YOU FACTS ON HOW 
YOU MAY GET STARTED! 

4141 Belmont Ave., Chicago 41, III., Dept. Ei-9-R 

Please give me your two tree booklets, "Pocket Guide to Real Earnings" and 

"Electronics in Space Travel! "; also include details on how to prepare for a 

career in Electronics. I am interested in the following opportunities (check 
one or more): 

Space & Missile Electronics rii Television and Radio Microwaves 

Radar Automation Electronics Communications 
(] Computers [] Broadcasting Industrial Electronics 

Special "Short Courses" 

Name 
Please Print 

Address- -- -- _ -- -. -Apt._ 

City _ 
_ 

Zone 

Age 

UCheck here il you face military service. Canadian residents: Write DeVry 
Tech of Canada, Ltd., 910 Lawrence Avenue West, Toronto 19, Ontario, 

MAIL POSTAGE -FREE CARD NOW ! 
www.americanradiohistory.com
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WHETHER IT'S RADIO-TV OR 

MISSILE ELECTRONICS... 

Get Your Training From DeVry! 
PREPARE FOR A VARIETY OF 0000 JOBS 

4 FEW OF THE MANY 
JON OPPORTUNITIES 

COMMUNICATIONS MISSILE CHECKOUT 

MAKING 
ELECTRONIC DEVICES QUALITY CONTROL 

RADAR AUTOMATION 

COMPUTER 
SPECIALIST TELEVISION 

Hundreds and hundreds of 
companies in the vast Elec- 
tronics industry are on the 
lookout for trained technicians. 
They seek men to help build, 
test, install and service a wide 
variety of Electronic devices. 
To men with skill in Electron- 
ics, these firms offer GOOD - 
PAYING JOB OPPORTUNITIES, 
such as those shown at left ... and others. 
What's more, the trained man 
can start his OWN BUSINESS 
in Electronics, when he has all 
the advantages of preparing 
the DeVry way. 
Why not see for yourself how 
YOU may get ready with 
DeVry's help to enter and pros- 
per in Electronics ... one of 
history's fastest -moving fields! 
Mail the coupon now. 

WHAT SOME DeVRY 
TECH GRADUATES 
ARE DOING 
Edward Hahn, Illinois, was a la- 
borer. Now he is an Electronic Proj- 
ect Engineer with the Martin Com- 
pany, a large producer of missiles. 

DeVry Tech President 

Visits Missile Base 
DeVry's president, Mr. T. J. 

Lafeber, accorded a special 
invitation to inspect a famous 

missile facility, was deeply im- 

pressed with the role of Elec- 

tronics in the national defense. 
<::f.,'> ty,na".'.;; 

._:k. 

Dale L. Gawthorpe, Illinois, left a clerk's 
job to take the DeVry program. He is now en- 
joying his work with automatic pilot equip. 
ment at Sperry Phoenix Company. 

Charles Morishita, Oregon, worked as a 

farmer before taking DeVry's training. Now 
he builds and tests equipment at Lockheed's 
Space and Missile Division. 
Gerald R. Borner, Washington, has 
found his DeVry training a valuable aid on 
his job as Radar Technician in Boeing Air- 
plane Company's Aero Space Division. 

SEND FOR 2 FREE BOOKLETS 

Postage 

Will Be Paid 

By 

Addressee 

BUSINESS REPLY MAIL 
First Class Permit No. 4148, Chicago, Ill. 

DeVry Tech 
4141 Belmont Avenue 
Chicago 41, Illinois 

No 
Postage Stamp 

Necessary 
if Mailed in the 
United States 

MAP 

A RARE VIEW! This inside view of 
a ballistic missile is seldom seen by 
a civilian. It's a sight that greatly 
impressed Mr. Lafeber. 

ELECTRONICS - THE HEART OF 

THE MISSILE! The wiring in missile 
devices soon becomes clear to a 
DeVry Tech man because he learns 
basic circuits by use of the "Electro- 
Lab," a training method that helps 
speed up learning. 

';...%4-``' 
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Marketplace 
Mike With Two Ears ... A microphone 
utilizing two dynamic elements has been 
announced by Lafayette. The PA -263, 
because of its new approach to stereo 
recording is said to eliminate the need 
for two mikes at a recording session. 

Lafayette claims a frequency response 
of 50 to 15,000 cps that is essentially flat 
from 80 to 10,000 cps. Impedance is 
50,000 ohms. Lafayette Radio, 165 -08 
Liberty Ave., Jamaica, N. Y. 

-o- 
Stereo Stylusmaster ... is a new device 
for assuring that your stylus is track- 

Mg properly and is not worn or chipped. 
Prestige Products, 13647 B u r ba n k 
Blvd., Van Nuys, Calif. $5.25. -I- 

148 

FINE ENOUGH 
to cut a human hair 

STURDY ENOUGH 
to cut 12 -gauge copper wire 

glwelaNDFAigniat 

No. 748 Long -reach 

End Cutter 
Here's the answer to your hard- to -get- 
at wire cutting jobs . the CHAN- 
NELLOCK Long -Reach End Cutter. 
Gets into tight places you can't reach 
with any other cutter. Especially handy 
for electrical, radio, TV, Hi -Fi and 
electronics work. Precision- honed, spe- 
cially hardened cutting edges. Long, 
blue -plastic coated handles. Top quality 
polished forged steel. Ask your tool 
supplier for a CHANNELLOCK No. 
748 End Cutter. If he doesn't have 
one, ask him to order it for you. 

Write for Catalog of 
Complete Line of Pliers 

CHAMPION DEARMENT TOOL COMPANY 
Meadville, Pennsylvania 
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BEST BUYS IN STEREO AND MONO HI -FI 

New 
Transis- 
torized 
Stereo/ 
Mono 
4 -Track 
Tape 
Deck 
RP100 
Semikit (electronics in kit 
form) $289.95 Wired $395.00 

e) d e e e 

New 70 -Watt Integrated 
Stereo Amplifier ST70 
Kit $94.95 Wired $149.95 

íi 3 cairn 
©!) o 

s 
t 

28W Integrated 
Stereo Amplifier HF81 
Kit $69.95 Wired $109.95 

Stereo 
Power 
Amplifiers 

Kit 
100W HF89: $99.50 
70W HF87: $74.95 
28W HF86: $43.95 

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

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

AM Tuner 111T94 Incl. FET 
Kit $39.95 Wired $65.95 

r tì 

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

Stereo Preamplifier HF85 
Kit $39.95 Wired $64.95 

Wired 
$139.50 
$114.95 
$ 74.95 

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

Bookshelf Speaker System 
1-IFS1 Kit $39.95 Wired $47.95 

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS 

Citizens Band Transceivers 
f rom 
Kit 
$59.95 
Wired 
$89.95 

EXCELLENCE 

IN 

CREATIVE 

ELECTRONICS 

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 

New Metered 
Variable AC 
Auto -Transformer 
Bench Supplies 
Model 1073 
(3 amps) 
Kit $35.95 Wired $47.95 
Model 1078 (742 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 0232 
& Uni- ProbeW 
Pat. = 2,790,051 
Kit $29.95 
Wired $49.95 

VTVM °221 
Kit $25.95 Wired $39.95 

RF Signal 
Generator "-INN 1- 
0324 
Kit $26.95 . + a Wired $39.95 Itt 

NEW AC 
Volt -Watt 
Meter .260 
Kit $49.95 
Wired $79.95 

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 
budget terms. 

DC -5 MC - 

5" Scope =460 
Kit .95 
Wired 1i ` á 4 Wired $129.50 

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

1000 
Ohms/ 
Volt 
V -O -M 0536 
Kit $12.90 
Wired $16.90 

1 EICO, 3300 N. Blvd- 
L descl. N.Y.. over 

a 

Send free products, free Stereo 

Hi -Fi Guide, tyfree Short Course tor 

Novice License, 
name of nearest 

1 EICO dealer. Send new 36-page 

TO HI -Ft for which 
GUIDEBOOK ostage & handling. 
enc ose C or p ¡ Multi- - 

Signal a 
Tracer ,, 1 

=145A 
Kit $19.95 
Wired $28.95 

Name 

Address 
Zone . 

State 
City 
Add 5% in the West 

Listen to the EICO Hour, WABC -FM, N. Y. 95.5 MC, Mon. -Fri., 7:15 -8 P.M. 1961 by EICO, 3300 N. Blvd., L. I. C. 1, N. Y. 
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wvAU(,ASTING 
CORPORATION 
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Radio and Television 
Programs for the United States 
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- 

ak i ii 
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5 6 
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How can an SWLer keep track 

of what's going on when there 

are so many stations? A veteran 

listener gives you the answer. 

By Tom Kneitel, 2W1965 

September, 1961 

THE Short -Wave Listener and DXer 
has better equipment today than 

ever before, and there are more stations 
and programs to choose from, too. The 
picture looks pretty rosy at first glance, 
but there is a dark side to it. A sensitive 
and selective receiver, coupled with the 
hundreds of strong short -wave stations 
now on the air, can lead to confusion and 
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Radio club publications such as these give a 
DXer much useful information at small cost. 

frustration for any listener. 
Look at it this way. If you have a set 

that can bring in only a few stations you 
have no problem. You can keep up with 
their changing frequencies and sched- 
ules. It's when you have a good receiv- 
ing station that the trouble begins. 
Today there are about 3,000 short -wave 
broadcasting stations, triple the number 
there were in 1948, and several thou- 
sand amateur stations also ride the air- 
waves. 

Since short -wave broadcasters are 
constantly shifting frequencies and pro- 
grams, it is a major job to keep track of 
even the ones that interest you most. 
Here is how to simplify the job. 

First of all, you must realize that lists 
of stations and programs, available com- 
mercially and also free of charge, have 
their own limitations. By the time they 
are in print some of their information is 
out of date. This is nobody's fault. The 
publisher simply has to get his informa- 
tion several weeks or months in advance 
and stations may change their schedules 
almost by the hour. 

However, many short -wave stations 
have special programs and reports for 
the DXer, broadcast usually on a 
weekly basis. The programs not only 
discuss the station's own schedules and 
frequencies, but also talk about new sta- 
tions being heard in Europe, America 
and other areas, tell of schedules and 
frequencies of other stations and round 
out the picture with tips and technical 
advice. The information invariably is up 
to date, some of it having been collected 
only hours before. 

On the opposite page is a list of the 
most important special programs for the 
DXer. 

The announcers on DX programs usu- 
ally are veteran listeners themselves, 
such as Horst Krieger of Germany's 
Deutsche Welle, Graham Hutchins of 
Radio Australia, Arne Skoog of Radio 
Sweden, Russell Henderson of the Swiss 
Broadcasting Corp. and the Voice of 
Denmark's O. Lund Johansen. The 
Voice of America's DX program is 
hosted by famous TV newsman Bill 
Leonard, W2SKE, and is produced by 
Gene Kern, W2BAK. 

Station WRUL, outlet for the World- 
wide Broadcasting System, with head- 
quarters in New York, plans to add sev- 
eral more DX programs to their present 
schedule. These will most likely be aired 
each Saturday. 

A number of non -profit radio clubs 
issue monthly DX bulletins contain- 
ing information sent in by members 
throughout the [Continued on page 100] 
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SPECIAL PROGRAMS FOR SHORT WAVE LISTENERS & DXers 
Day of During Time 
Week Month (EST) 

Station Location Frequency (kc) 

SUNDAY every _......8:00 __ A.M. 
every 10:14 A.M. 

2nd & 3rd 6:50 P.M. 

Radio Australia Melbourne, Australia 11810 
Radio Australia Melbourne, Australia 11810 

Radio Moscow Moscow, U.S.S.R. 
7150, 7210, 7390, 
9570, 9610, 
9620, 9660. 
9690, 9720 

3rd & 5th 8:15 P.M. Radio Japan Tokyo, Japan 

Moscow, U.S.S.R. 

15135, 17725, 21520 
7150, 7210, 
7390, 9570, 9610, 
9620, 9660, 
9690, 9720 

2nd & 3rd 9:50 P.M. Radio Moscow 

MONDAY every 9:20 A.M. Radio Sweden Stockholm, Sweden 17840 
2nd . 8:15 P.M. Deutsche Welle Cologne, W. Germany 9640, 11795 

every 9:05 P.M. 
every 10:35 P.M. 

Radio Sweden Stockholm, Sweden 9725 
Radio Sweden Stockholm, Sweden 9725 

2nd 11:15 P.M. Deutsche Welle Cologne, W. Germany 9640, 11795 

TUESDAY every 8:45 P.M. Radio Netherlands Hilversum, Netherlands 9590, 11950 
every 9:00 P.M. Voice of Denmark Copenhagen, Denmark 9520 
every 10:30 P.M. Voice of Denmark Copenhagen, Denmark 9520 
every 11:30 P.M. Voice Evangelique Cap Hatien, Haiti 11770 

WEDNESDAY 1st 3:15 A.M. New Zealand Calling Wellington, N.Z. 6080, 9540 
1st 5:30 A.M. 

every 7:15 A.M. 

New Zealand Calling Wellington, N.Z. 6080, 9540 

BBC London, England 
15070, 15110, 
17870, 21470, 
21710, 25720 

THURSDAY 1st & 3rd 12 MID. This Is Prague Prague, Czechoslovakia 9665, 11840 

every 10:20 A.M. Voice of Denmark Copenhagen, Denmark 15165 

every 12 :30 P.M. BBC London, England 170, 15110, 
15140, 17870 

1st & 3rd 7:00 P.M. This Is Prague Prague, Czechoslovakia 

London, England 

9550, 11745, 11840 
6110, 9510, 9825, 
11820, 11860, 
12040 

every 8:15 P.M. BBC 

FRIDAY 1st & 3rd 3:30 A.M. This Is Prague Prague, Czechoslovakia 9550, 11745 

every 8:45 A.M. Voice of America (various locations) 

6040, 6145, 9515, 
9625, 11770, 
15130, 15235, 
17710, 17770, 
21610, 21740 
(partial list) 

every 10:20 A.M. Switzerland Calling Berne, Switzerland 17785, 21675 
every 11:20 A.M. Switzerland Calling Berne, Switzerland 15315, 21605 
every 2:20 P.M. Switzerland Calling Berne, Switzerland 7210, 9545 

1st 8:00 P.M. Bulgaria Calling Sofia, Bulgaria 9700 
every P.M. Switzerland Calling Berne, Switzerland 6165, 9535, 11865 _9:05 

1st & 3rd P.M. This Is Prague Prague, Czechoslovakia 9550, 11745 _10:00 
1st 11:00 P.M. Bulgaria Calling Sofia, Bulgaria 9700 

every 11:50 P.M. Switzerland Calling Berne, Switzerland 6165, 9535, 11865 

SATURDAY 3rd & 5th 1:00 A.M. Radio Japan Tokyo, Japan 9525, 11800, 
15235, 17825 

3rd & 5th 3:05 A.M. Radio Japan Tokyo, Japan 15135, 17725, 21610 
3rd & 5th 5:15Á.M. Radio Japan Tokyo, Japan 11855, 15235 
1st & 3rd 6:30 A.M. Finnish 

Broadcasting Co. Helsinki, Finland 11960, 15190, 17800 

1st & 3rd 11:00 A.M. Finnish 
Broadcasting Co. Helsinki, Finland 11960, 15190, 17800 

3rd & 5th 1:25 P.M. Radio Japan Tokyo, Japan 9525, 11800, 15135 
3rd P.M. WRUL Boston, Mass. 11790, 15380, 17750 _2:4 
3rd 6:15 P.M WRUL [Boston, Mass. 11830, 17845 
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PHONIOVADAPTOR 
ems 

Don't waste wafts! Here's an 

inexpensive device 

that allows you to 

connect any of the 

new low- imped- 

ance headphones 

directly to the out- 

put jacks of your 

stereo preamp 

or AM -FM 

stereo tuner! 

By Harry Kolbe 

OUTPUTS 

J3 O 
1 n J4 

J C 

INPUTS 

J2C 

32 

Schematic of complete adaptor. Optional jacks J6, J7 are 
used only with headphones which have dual phone plugs. 
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PARTS LIST 
Rl,R2 -40 -ohm wirewound potentiometer 
T1,72-output transformer -Primary: 7,000 -10,000 

ohms, Secondary: 3 -8 ohms (Lafayette Radio 
TR -69 or the equiv.) 

JI.4- single -hole mounting phono jack 
J5- 3- conductor, open circuit phone jack (to match 

headphone plug) 
SI -SPST slide or toggle switch 
S2 -DPDT slide or toggle switch I- aluminum utility cabinet approx. 4" x 5" x 3" 
..16,J7-See text 

Unit with its front panel dropped to show the internal wiring. 
Transformers are installed toward rear and in position shown. 

ALTHOUGH the new 8 -ohm stereo 
headphones are ideal for solo hi -fi 

listening, they present problems. In the 
first place, it's a nuisance to have to 
disconnect the speaker leads from the 
amplifiers and replace them with the 
headphone leads. And secondly, it 
seems wasteful to use two high -powered 
amplifiers to drive a pair of headphones 
which require only a fraction of a watt 
for ear- splitting volume. 

EI's impedance- matching switch box 
solves both these problems in one fell 
swoop. A Phones -Amp. switch (S2) 
provides instant choice of phone or 
speaker listening, and the impedance 
matching feature permits the direct 
connection of 8 -ohm headphones to the 
preamp or tuner instead of to the am- 

plifier's 8 -ohm output terminals. 
The box contains two output trans- 

formers, Tl and T2, which serve as the 
impedance matching devices. The 
units specified in the parts list can be 
purchased for only 39c each. Po- 
tentiometers R1 and R2 across the 
secondaries of Tl and T2 are large 
enough not to load down the head- 
phones and yet allow compete control 
over the level of the signal fed to each 
ear. 

Phones -Amp. switch S2 receives the 
stereo signals from the preamp or tuner 
via Jl and J2. In the Phones position, 
S2 feeds the signals to the primaries of 
Tl and T2, while in the Amp. position, 
the signal is routed directly to the in- 
puts of the amplifiers via J3 and J4. For 
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Adaptor is constructed in two separate assemblies, front panel and cabinet, which are later interconnected. 

standard mono reception, Stereo -Mono switch, Si parallels J1 and J2 so a signal 
appearing at either jack is fed to both earphones. 

Construction 
The wiring and assembling of the adaptor box is evident from the pictorial. 

For ease of construction, the front panel on which the two switches, pots and J5 
are mounted should be assembled and wired first. The cabinet containing the two 
transformers and the four phono jacks is then assembled. Note that the jacks are 
the new single -hole mounting type that do not have a fiber mounting plate. The 
shielded wires have their shield leads connected to the ground lugs of the jacks 
and their hot leads connected normally. No ground connection is made to the 
shielding at the end of the leads connected to S2. Make sure that you allow enough 
shielded lead to enable the front panel to lie flat as shown in the pictorial. 

Transformers (Tl, T2) are mounted at right angles to each other and as far to the 
rear of the case as possible to allow sufficient clearance for the front panel com- 

ponents. A ground lug is installed 
under a mounting tab of each trans- 

former and the red and bare leads 
are soldered to the lugs. (Some 
transformers may have two bare 
secondary leads instead of one bare 
and one green lead.) Make sure 
to scrape the enamel off the bare 
lead before soldering or a bad joint 
may result. 

When FM stereo multiplex pro- 
grams start coming through, the 
headphone adaptor will work equally 
well connected to the outputs of your 
multiplex adaptor. Most MX adaptor 
units have cathode- follower outputs 
and hence can drive the headphones 
through the adaptor box. + 
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 li -n.- 

CB CORNER 
Citizens Band News and Comments 

by Len Buckwalter,1 w15733 

AVOID LICENSE BOUNCE ... Filling out the form for a CB license is simple, 
but a huge percentage of the applications received by the FCC are bounced 

back as defective. This can double the waiting time for your call letters and station 
license. 

e q uipment by tínatithorized penU - 

Mw is radio ta be used in connection with applicant's business or personal octieitiesl 

1' on b reverse of Mis pope or attach additional sheet if necessary.) 

(Use space 

11. If for Class C or Clou D stations, ove transmitters aystol confrolledl -1 12. . if onlenno will extend more Thon TO feet a 
TES 

''ne on which ' 
bore ground or more than 20 feet above nn existing It 

' tiv 

NO 1. 

By far the stickiest wicket is Item 9, "How is radio to be used in connection 
with the applicant's business or personal activities ?" (see illustration) . Two an- 
swers definitely are out: The words "business" or "personal." They are much too 
vague. Also, any entry that suggests that CB radio will serve as an end in itself - 
hobby interest, experimentation or for pleasurable conversation -is contrary to 
the rules and invites a fast return. 

The acceptable answer is a brief but specific phrase on how CB radio is going 
to serve you. The band is open to hundreds of uses where a definite communica- 
tion need exists: all the way from routing delivery trucks to running a sports event. 
It includes all kinds of activities where two -way radio is a boon: between home 
and auto, on a small boat or carried on a hunting trip. If you cannot think of a con- 
crete application, amateur radio, rather than the CB band, is probably for you. The 
Citizens Band (like the telephone) is considered by [Continued on page 101] 

LEN BUCKWALTER. who with this issue 
begins a regular column devoted to Citizens 
Band radio, is a veteran engineer- writer in 
the electronics and radio field. He has served 
as engineer and chief engineer of three com- 
mercial radio stations and formerly was a de- 
sign engineer specializing in radio -frequency 
and audio equipment. Len holds an arm -length 
list of licenses. In addition to his CB ticket, 
he has Advanced Class amateur, First Class 
Commercial Radiotelephone and Radiotele- 
graph licenses. He thus is able to delve deeply 
into the circuitry and components of CB 
equipment to test and evaluate it. Len is now 
a full -time free -lance writer with an extensive 
personal laboratory at his home in Norwalk, 
Conn. A 1951 graduate of New York Univer- 
sity. he is married and the father of a daugh- 
ter. His column will be devoted to all aspects 
of Citizens Band operations, covering equip- 
ment, regulations, licensing, procedure. etc. 
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in El's Easy Cash Contest 
It's educational ! 

It's fun ! 

And here's how you do it... 
WHAT is electricity? In our last issue 

we announced a contest with cash 
prizes of $100 for the best answers to 
that question. On the facing page ap- 
pears the first winning answer. Its au- 
thor has been awarded EI's first $100 
prize. 

Now it's your turn to win! As we said 
previously, this is not a one -time contest 
but a continuing competition. A win- 
ning entry will be published in every 
issue. Write out your answer to our 
question and mail it in now! 

All entries received before press time 
will be considered for cash prize No. 2, 
announced in our next issue. However, 
to avoid confusion thereafter we are set- 
ting time limits. To be eligible for cash 
prize No. 3, your entry must be received 
on or before September 1, 1961. 

How do you define electricity? So far, 
no one has been able to formulate one 
comprehensive theory that is univer- 

sally accepted. Some theories speak of 
a flow of electrons, others simply call 
electricity a quantity of nature. A recent 
treatise related electricity to Einstein's 
theory of relativity. In formulating your 
answer to our question you may draw 
on any source material desired but your 
answer must be in your own words. 

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

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. 
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Here ¡fis! 
FIRST WINNING EN 

IN El's 

EASY CASH CONT 

September. 1961 

William Steinbrook 

5 ;34 Ralston Avenue 

Indianapolis 
20, Ind. 

'RAT IS 
ELECTRICITY ° 

Electricity 
is matter 

in its 
smallest 

'(nown 
state, 

and matter 
in its smallest 

state is one electron. 
Thus, 

is electricity (or 
one electron 

electron from t''ne proton 

The separation 
of en 

nucleus) 
around 

which it orbits 
establishes an 

unnatural 

liner 

condition which must 
end will 

be correctrd- 

nt1y, tomorrow 
or after 

millenniums. 
The time 

does 

SnsV 

not matter. 
When the 

correction 
does G.ke olece 

we have 

flow of 
electric 

current. 

Man has 
learned 

how to 
establish 

this unnatural 

condition, 
how to control 

the time of 
correction 

end 

how to use 
the energy that 

is available 
when the 

electron 

re- ant +rs 
its orbit. 
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transistorized 

Field Strength Meter 
For checking the output of your amateur or CB transmitter 

By Harvey Pollack 

BY ADDING an inexpensive transistor and a few other components, you 
can soup -up the Lafayette TM -15 FS meter to a super -sensitive instrument 

capable of reading frequency and field strengths at great distances from the 
transmitting antenna of your ham rig, CB transmitter, or remote -control an- 
tenna. 

Meter indication is proportional to the signal strength of the RF field and 
the calibrated tuning scale indicates the signal frequency within ±10 %. 

A transistor amplifier connected in a bridge configuration permits adjusting 
for zero -signal leakage current of the transistor. To avoid overloading the 
meter during bridge balance adjustment, miniature pushbutton PB1 puts a 
5000 -ohm resistor (R3) in series with the meter. When released, the button 
cuts out R3 providing maximum meter sensitivity. The finished instrument is 
so sensitive that it gave a 10% scale indication on a 3 -watt mobile Citizen's 
Band transceiver located about 11/2 city blocks away! (An unmodified TM -15 
had to be brought about 10 feet from the transmitting antenna before any de- 
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flection was observed.) This high sensi- 
tivity is quite an advantage, for if re- 
liable tuning of beam antennas is to be 
realized, a meter must be at least 20 
beam elements away -further if pos- 
sible. In fact, any kind of antenna ad- 
justment should be made with the 
indicator as far away as space and sensi- 
tivity permit. 

Construction 
There is more than enough room in- 

side the tiny case to install the addi- 
tional parts. Note that the band switch 
is a two -pole, four -position type and that 
only one of the two poles and four of 
the possible eight circuit lugs are used. 
The unused terminals can be put to 
work as tie -points. The base lead of the 
2N213 transistor goes to one lug, and 
the emitter goes to another. B1 should 
be a No. 904 or similar size cell as the 
AA size cell is too large to be fitted in 

the field -strength meter's already over- 
crowded cabinet. Don't force a larger 
cell in place, or you will set up capaci- 
ties that will detune the coils. 

Be certain that the mounting holes for 
R2 and PB1 are located properly so that 
the pot and switch clear the back of the 
tuning capacitor. It's a good idea to run 

Modified unit showing location 
of added components. Only minor 
changes in wiring are required. 
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PARTS LIST 

TM -IS RF Field Strength Meter (Lafayette Elec- 
tronics) Additional Parts required: 

91 -2N2I3 transistor 
I -1.5 volt dry cell, Eveready type #912 or #904 

RI-470 ohms, 1/ watt 
R3 -5000 ohms, '/= watt 
R2,SWI- miniature 5000 -ohm potentiometer with 

switch, slotted shaft and knob. (Lafayette VC-48 
with KN -23 knob or equiv.) 

P81- Miniature SPDT pushbutton 

all wires to a given tie -point before sol- 
dering the transistor lead in place; then 
a quick spot solder job on the globule 
of solder already on the tie -point limits 
the heat that will be applied to the tran- 
sistor. Avoid moving the coils since this 
may change their spacing and make the 
frequency reading inaccurate. Keep 
your soldering tip away from the plastic 
cases of both the variable capacitor 
(Cl) and the meter as they may melt. 
Wire in the battery last and be sure on- 
off switch SW1 is in the OFF position 
before making final connections. 

Testing 

Depress pushbutton PB1 and rotate 
the knob of zero balance control R2 
until SW1 clicks on. The meter should 
read about half scale with no input sig- 
nal. Now rotate the knob slowly clock- 
wise until you notice the meter needle 
begin to drop. Release PB1 and the 
meter needle should then deflect all the 
way to the right. Continue to rotate 
R2's knob clockwise until the meter 
reads at or near zero. This adjustment 

Before (left) and alter (below) views in- 
dicate changes to be made. Tuning circuit 
is left undisturbed so as not to upset orig- 
inal frequency calibration on front panel. 

is critical, requires a sensitive touch and 
patience, and may have to be repeated. 
As the transistor warms up, the needle 
will tend to climb but this can be offset 
with R2. Meter equilibrium should be 
reached in a few minutes and the in- 
strument is ready for use. After read- 
ings have been taken, always depress 
PB1 while rotating SW1 to the OFF po- 
sition. This protects the meter from 
overload when the bridge is unbalanced. 

Operation 

When using the instrument in a field 
of unknown strength, start with the 
antenna of the TM -15 removed and keep 
the instrument reasonably far from the 
antenna. If no reading is obtained, re- 
main at the same distance and insert the 
collapsed antenna into its jack. To ob- 
tain greater sensitivity, extend the tele- 
scoping antenna as needed. If you 
should fmd it necessary to use the field 
strength meter close to the transmitter, 
work with the pushbutton depressed to 
keep R3 in the circuit and prevent meter 
damage. 
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EiC`6SIle You can build your own underground wireless 

communications system with the ... 

TERRAQUAPHONE 
By Fred Maynard 
Motorola Semiconductor Products 

HUNTERS, campers, anglers, and other outdoor types may possess closets full 
of expensive equipment; but there is one item they're all likely to lack. That 

is a means of communication when in the field. 
Unless a sportsman is also a ham or a Citizens Band licensee, he is cut off from 

the world when his hunting party splits or his fishing party spreads out. Whether 
he wants to tell his companions, "Hey come 

on over; they're biting here," or wants to 
summon help, he has no way to transmit 
his message. 

EI's Terraquaphone answers this need 
for communications in the field. It also has 

other applications as an emergency 
signaling device, and hobbyists will 
find it an interesting experimental 
apparatus. 

As the name Terraquaphone 
(earth -water phone) im- 
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Transistor amplifier is heart of Terraquaphone. Talk- Receive switch (SW2) is shown in Talk (depressed) 
position. In Receive position, power transistor Q3 is switched out and current drain is only 10 ma. 

PARTS LIST 

This list includes all components necessary for one 
Terraquaphone station. For two stations double the 
quantities. 
Resistors: 1/2 watt, 10% R4-470 ohms 
RI,R8 -4700 ohms R5-6800 ohms 
R2- 100,000 ohms R6- 33,000 ohms 
R3- 10,000 ohms R7 -2200 ohms 
Capacitors: 15 volt or higher rating 
CI,C3 -I mf, paper or disc ceramic 
C2 -15 mf, electrolytic 
C4,C5 -5 mf, electrolytic 
TI -Any 6.3V filament transformer (used as output 

transformer) 
SWI-SPST toggle switch 
SW2-4-pole, 2- position spring return lever switch 

(Centralab No. 1457) 
81,82 -Two 6V lantern batteries in series, 8 size D 
flashlight cells, or car storage battery 

31,32-Insulated banana jacks 
91,92- 2N1191 or 2N650 

3 -2N176 or 2N669 
Probes -2 each of the following 1/2"x18" copper, 

steel or aluminum rods -pointed. Flexible wire, 
banana plugs, battery clamps 

Sockets -2 standard transistor sockets, I Motorola 
M -I5 mounting kit 

See -Zak Chassis Parts 4 -R38 sides, 2 -P88 panels 
Handset -includes carbon microphone and 35 -100 

ohm dynamic earphone. May be purchased as 
separate items. Handset illustrated available 
from Olsor Electronics, stock No. PH -37 @ $2.35 
postage paid 
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plies, the instrument transmits voice 
communications through earth or water. 
It is an underground wireless telephone 
or "radio." 

An Old Idea 
The idea of communicating via earth 

currents can be traced back to the year 
1885 when an American, Nathan B. 
Stubblefield, achieved wireless commu- 
nication using telephone equipment and 
ground stakes. Many now credit Stub- 
blefield with the invention of radio (see 
AMERICA'S OWN MARCONI, July 
'61 EI) but what he actually invented 
probably was the underground wireless 
telephone. 

There's a considerable difference be- 
tween underground radio and under- 
ground wireless telephone although the 
terms often are used interchangeably. 
In underground radio, an RF signal is 
radiated into the earth. A portion of it 
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T 

Subchassis with all amplifier components. Sockets of 
Q1, Q2 are mounted using small standoffs, Q3 socket 
is set on aluminum heat sink. Small nails driven 
into wooden base serve as tie points for components. 

Numbered leads from case mounted components (be- 
low) connect to leads from subchassis shown above. 

TO HANDSET 

TO CI 

TO RI 

TO HANDSET (BLNI 

TO C+ 
TO SWI C II 

G X3 TO HANOSET ( WHT ^12 O 
TI 
T 

(GRRNS, I 

WIRING OF SW2 
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Subchassis is fitted in cabinet as above. Avoid 
shorting out the wiring, components or tie points. 

reaches the surface and is propagated 
along the interface between earth and 
air. A range of more than 100 miles is 
possible if sufficient power is applied. 

Audio Transmission 
Underground wireless telephone is 

something else again. No RF is em- 
ployed. Instead, audio signals are 
pumped into the earth and travel 
through soil and water in all directions. 
The earth then becomes a giant sheet 
resistance and conducts the audio signal 
just as would a sheet of metal foil (al- 
though offering much more resistance) . 

Receiving probes put down almost any- 
where in this sheet pick up the signal. 

The Terraquaphone's range depends 
on many variables. They include the 
homogenity of land or water in terms 
of resistance, moisture content (a Ter - 
raquaphone test in Arizona where the 
soil is quite dry achieved only 600 feet) , 

absence of rocks (insulators) , and the 
amount of dissolved salts in a body of 
water. 

The Secret is Spacing 
Since the sheet resistance concept is 

probably new to most EI readers, a word 
of explanation is in order. The two 
probes stuck into the ground will meas- 
ure a certain resistance between them, 

44 

as we mentioned before. The total re- 
sistance is actually composed of the 
resistance directly between the two 
probes shunted by an infinite number 
of other resistances, growing larger and 
larger as the resistance paths between 
the probes become more circuitous. 
Since the signal fed into the earth is de- 
veloped across these resistances, it is 
necessary to place the pickup probes so 
they include as much signal path be- 
tween them as possible. In general, the 
two sets of probes should be parallel to 
each other. The spacing of each pair is 
determined by the distance between the 
two Terraquaphones. The farther apart 
they are, the greater the range. Other 
things being equal, usable two-way 
communications usually is possible over 
a distance 30 to 50 times the probe 
spacing. A spacing of 30 feet then would 
mean a 1,500 -foot range. 

If probe spacing, sheet resistivity 
and orientation remain the same, signal 
strength diminishes as the square of the 
distance. Thus, doubling the distance 
between two Terraquaphones cuts sig- 
nal strength to one -fourth its original 
level. 

Since it is impossible to know exactly 
what sort of conductivity there is in any 
specific area, a certain amount of ex- 
perimentation is required to achieve 
optimum results. 

For a boat installation, the Terraqua- 
phone's probes should be mounted on 
the bow and stern of the craft. Two 
boats wishing to communicate should 
be parallel to each other, with beam 
facing beam. - 
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FCC APPROVED! 

What the decision means to you. 

NOW that the Federal Communica- 
tions Commission has signaled its 

approval of a system for broadcasting 
stereo via multiplex FM, the last real 
obstacle to high- quality stereo on the air 
has disappeared. 

Prior to the FCC decision, stereo 
broadcasts were few and usually poor. 
The procedure of the stations which did 
venture into stereo was to transmit one 
channel via FM and the other on AM. 
The AM channel was of limited fidelity 
and the splitting of stereo channels 
meant that anyone who was not listen- 
ing on both AM and FM heard only half 
a program. 

Now, with both stereo channels trans- 
mitted on FM, the only practical fidelity 
limit is the quality of a listener's equip- 
ment. For those who own or plan to 
buy a stereo tape recorder, the vistas 
are almost limitless, with the prospect 
of top -quality stereo tapes and discs 
transmitted free for the taping from lo- 
cal stations. And, since stereo promises 
another lift to the already rising for- 
tunes of FM, listeners who now live be- 
yond the range of the nearest FM 
station may find one springing up with- 
in earshot. 

What kind of new equipment do you 
need for multiplex stereo listening? 
There are the usual stereo necessities, 
of course -a dual -channel amplifier and 
two speaker systems. In addition, you 
will need an adaptor for your present 
FM tuner. The adaptor's job will be 
to unscramble one transmission which 
carries both stereo channels as a com- 
plex modulation pattern. Audio engi- 
neers are still decoding and digesting 
the FCC requirements for the new 
transmission system, but here is a brief 
run -down on how it works. 

FM stations will transmit a primary 
signal which carries a sum combination 
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of both stereo channels (left plus right) . 

This will permit balanced monophonic 
reception on any present -day FM tuner 
or receiver. But the main signal will 
be accompanied by a 38- kilocycle sub - 
carrier which is suppressed and ampli- 
tude modulated by the difference signal 
of the stereo channels (left minus 
right) . The sidebands of the sup- 
pressed subcarrier, which lie in the 
23 -53 kc range, will frequency modulate 
the main signal. This means that the 
AM involved on the subcarrier will play 
a small (though important) role and 
that the overall system will be all -FM, 
with its virtues intact. 

The use of a suppressed subcarrier 
is a complex but efficient technique 
which has already seen use on telephone 
lines for transmitting multiple mes- 
sages and, of course, suppressed sub - 
carriers are old hat to single sideband 
hams. 

Veteran audiophiles will recall that 
several multiplex systems competed for 
the FCC's favor over the past three 
years and that the Crosby system ap- 
peared to be the best of them for hi -fi 
broadcasting. Why, then, did it lose out 
to the system outlined above? The FCC 
credited both Zenith and General Elec- 
tric for this one (and the two firms im- 
mediately began sniping at each other 
over who actually originated the idea) . 

In terms of frequency response, stereo 
separation and distortion, the Zenith - 
GE system came out on top in the 
FCC's field trials. And, although the 
Crosby system was better in signal-to- 
noise ratio for stereo reception, the GE- 
Zenith system showed a superior S/N 
ratio for combined monophonic recep- 
tion. This means a listener in a fringe 
area, who has trouble receiving any 
kind of multiplex stereo, will still get a 

[Continued on page 1101 
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$99.95 Heathkit DF -3 

direction finder has 
3 bands, sense an- 
tenna and 9 tran- 
sistors. A wired 
DF -3 costs $169.95. 
Heath's DF -2 costs 
$69.95. has 2 bands. 

Heath Co., Benton Harbor, Mich. 

THEY SHOW YOU THE 

NULL 
VOICATOR 

LOOP ANTENNA-,. 

I 
TRANSMITTER emal 

MAXIMUM 
SIGNAL 

RADIO 

WAVES 

A 
300' I ® 

NULL 
INDICATOR 

MINIMUM 
SIGNAL 2T0 
(NULL) 

120 

90 
TRANSMITTER 

In using an RDF you tune for a null, produced when loop antenna is 90 degrees from station (drawing 
at left). To tell which side station is on, boat is steered in a straight course (center); bearings pass astern 
on station's side. Bearing lines on three stations form triangle (right drawing). Radius of drawn circle 
equals triangle's long side. Boat is in the circle. In inland waters, the stations may be on opposite sides. 
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WAY TO GO HOME 

NEXT to a compass and a cook, a radio 
direction finder can be your most 

valuable companion on a boating trip. 
Although relatively inexpensive and 
simple to operate, an RDF reliably 
steers you home through a pea -soup fog 
on inland or coastal waters. 

The RDF's basic ability is to give you 
a bearing on one or more marine radio 
beacons, broadcast stations or any other 
transmitters it can pick up. With a good 
marine chart at hand you use the bear- 
ings to find your position and to steer 
for your destination. With a little expe- 
rience, you have no qualms about ap- 
proaching a strange shore in the dark 
of night with an RDF giving you direc- 
tions. 

The radio direction finder price range 
is a broad one -all the way from around 
$70 (kits) to $1,000 or more. The extra 
money you spend buys additional sensi- 
tivity, accuracy and convenience. 

Basically, an RDF is a radio receiver 
with a directional loop antenna. The re- 

579.50 Lafayette HE -12 covers 
3 bands and has a circuit of 
diode, thermistor, 9 transistors. 

Fiti.w.WY{pßp 

Lafayette Electronics 
Jamaica 33, N. Y. 

September, 1961 

By John D. Lenk 

ceiver is tuned to a station and the an- 
tenna is then rotated until the signal 
reaches minimum strength or cannot be 
heard at all. This is known as tuning for 
a null. When the null is obtained the 
loop antenna is facing toward (or away 
from) the transmitter. You have prob- 
ably noticed this effect when you pick 
up a portable radio and turn it around. 
The portable has a built -in loop which 
is directional and causes the signal 
strength to change as you rotate the set. 
In most RDF's the loop antenna can be 
rotated 360 degrees without moving the 
receiver. 

Attached to the loop antenna is a 
pointer which rotates over an azimuth 
ring (similar to that on a compass) that 
usually is aligned with the boat's bow - 
the bow being at the north or 0 -degree 
position. The RDF's reading then is rela- 
tive to the boat's compass heading. If 
you know the relative bearing of a sta- 
tion, the true direction you are heading 
and the location of the station (from a 

5140 RCA model weighs 4 

lbs., has 3 antennas and 
mounts on a compass rose. 

RCA Communications Div. 
Camden 2, N. J. 

$160 Roco RDF includes a 
compass, pelorus sights. An- 
tenna is built into the handle. 

Robinson 8 Co, 
Gardena, Calif_ 
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Hammarlund Mfg Co. 
New York I, N. Y. 

$179.50 Hammarlund RDF -10 has 10 transistors, 
sense antenna, runs on 6 flashlight batteries. 

chart) you can draw a bearing line from 
the station and know you are some- 
where along it. Two or three such bear- 
ings give you an accurate fix. 

Two basic types of loop antennas are 
found on RDF's: air core and ferrite 
core. The older air loops have windings 
concealed in a circular or rectangular 
tube. In the newer design a ferrite stick 
forms the core and increases sensitivity. 
In either case the null or minimum sig- 
nal occurs when the coil windings are 
90 degrees from the transmitter (with 
the flat side of the coil facing the sta- 
tion). When a ferrite antenna is used 

$250 Sperry RDF offers a 
sensitivity control, weighs 8 
lbs., claims low interference. 

Sperry Piedmont Co. 
Charlottesville, Va. 
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Sonar Radio Corp. 
Brooklyn 24, N. Y. 

$249.50 Sonar model has 4,000 -hour battery. 
9 transistors, lays claim to accuracy of 1 degree. 

this means the core points toward the 
transmitter. 

There is a small problem connected 
with the null phenomenon. Since the 
coil antenna has two sides, a null is pro- 
duced when either side faces the trans- 
mitter. Thus, a null on your RDF could 
mean that the station is, for instance, 
dead ahead. Or it could mean the sta- 
tion is dead astern. The more expensive 
sets have a second antenna, called a 
sense antenna, to solve this problem. 
The sense antenna and circuitry ex- 
amine the signal's phase and permit a 
null to show [Continued on page 114] 

$299 DF -O -Matic gives an 
automatic course reading and 
has rotatable azimuth on top. 

Allen Bradford 
Chicago 18, Ill. 

$300 Bendix model has the 
classic plug -in air loop, con- 
tains 7- electron -tube lineup. 

Bendix Pacific 
N. Hollywood, Calif 

Electronics Illustrated 
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FI RECORD GUIDE 
by Warren DeMotte 

BASIC LIBRARY FOR BEGINNERS 

1 
F I WERE just starting a record tol- 
lection, the first recording I'd buy 

would be Benjamin Britten's Young 
Person's Guide to the Orchestra. This 
is a modern symphonic composition 
(1946), enjoyable and stimulating to 
anyone. It is based on a robust melody 
by Henry Purcell, the great 17th cen- 
tury English composer, and consists of 
many variations on the old theme. Each 
variation displays the characteristic 
sound and technical capabilities of an in- 
dividual instrument or combination of 
instruments. 

Listening to this record is one of the 
most practical ways of getting to know 
how the instruments of the orchestra 
sound on your own playing equipment, 
whether it is a portable record player or 
an elaborate high fidelity installation, 
monaural (or monophonic) or stereo. 

Two recordings of the Young Person's 
Guide are available in stereo (and, of 
course, in monaural) . One is by Eugene 
Ormandy conducting the Philadelphia 
Orchestra and the other is by Felix 
Slatkin conducting the Fine Arts Or- 
chestra. Both performances are brilliant 

WARREN DeMOTTE is known by many hi -fi 
fans as a knowledgeable and resourceful 
writer on records and music, and as host of the 
DeMotte Concert Hall, a two -hour Sunday 
evening program of good music formerly 
broadcast by the Concert FM Network. With 
this issue, he begins a column on hi -fi records, 
discussing both the new releases and the old 
standards. His first two columns will be de- 
voted to a basic library for beginners. Warren 
is a native New Yorker with two professions 
-he's a free -lance writer and also operates 
his own public relations agency. He is author 
of a book, The Long Playing Record Guide, 
which he is now revising for re- issue. From 
time to time he goes on lecture tours, talking 
on music and records. He is married to Ida 
Hartman, concert pianist. 

September, 1961 

and your choice should depend on your 
preference for what is on the other side: 
Serge Prokofiev's Peter and the Wolf or 
Ernst von Dohnanyi's Variations on a 
Nursery Song. Both are gems. 

This is a good time to consider some 
fundamentals of record collecting. The 
primary purpose of collecting records is 
enjoyment -enjoyment of music, or en- 
joyment of sound, or both. However, if 
care is not used in selecting records, the 
collector soon accumulates discs he will 
rarely play, for a record quickly loses 
its appeal if the material or the perform- 
ance is not first -rate. Records cost 
money, so careless selection is bad eco- 
nomics. The most sensible approach is to 
buy records that will still offer pleasure 
after many playings, and it is this type of 
record that will be favored in my recom- 
mendations for a basic collection. 

Unless you want to specialize in one 
kind of music -perhaps classical or jazz 
or folk- song -a basic collection is more 
satisfying when it encompasses many 
types. Especially while the collection is 
still small, the greater the variety within 
it, the more [Continued on page 104] 
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KIT 

REPORT 

WOULD you like to be a shortwave 
listener but find monetary limita- 

tions in your way? The Knight -Kit 
Span Master can be your answer to 
SWLing on a budget. For a few dollars 
and a few evenings of work you get a 
transformer -operated, two-tube (plus 
rectifier) regenerative receiver whose 
sensitivity compares favorably with 
AC/DC superhets selling for double the 
Span Master's $25.95 price tag. 

Four switched bands cover the ranges 
from 540 kc to 30 mc. Other features 
include an effective electrical band - 
spread (which, for example, spreads 
the 26.96 -27.23 mc Citizens Band over 
a dial circumference of about 1.5 ") , a 
4" PM speaker, fine and coarse regen- 
eration controls, a headphone jack and 
a separate speaker cutoff switch. 

You'll need a long antenna for DXing 
with the Span Master for a few feet of 
wire on the floor won't pull in much. 
When our unit was checked out in a 
city apartment with a built -in master 
AM antenna, local broadcast stations 
filled the dial with excellent sound 

El builds a 

Shortwave 
Receiver 

quality. However, band D (13.5 -30 mc) 
seemed dead. We checked the receiver 
with an RF generator and found the 
signal was getting through. It turned 
out that the extra -long antenna was 
loading down the regen detector and 
preventing its normal oscillation. The 
solution to the problem was to install a 
50 -mf trimmer capacitor in series with 
the antenna lead -in. The receiver then 
turned in a fine performance on all 
bands, although its selectivity (ability 
to separate close stations) wasn't quite 
up to superhet standards, a common 
failing of all regens. 

The construction manual is well done 
with large pictorials covering each step 
in detail. All resistors are mounted on 
a chart with circuit designations printed 
beneath. Other small parts and hard- 
ware are packed in bags and are easily 
sorted out. At every step you are told 
whether to solder and how many leads 
are included. This technique helps 
catch wiring errors as you progress. 

You may encounter two problems. 
The first involves the speaker mounting. 
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Since the speaker is installed in the cabinet and then wired to the chassis 
before the step is logically necessary, the succeeding steps become clumsy. 
One solution: don't mount the speaker until you've checked the operation of 
the completed receiver. 

Later, the instructions tell you to mount two plastic dial plates on the 
front panel with flat -head, self -tapping screws. If these screws don't go in 
perfectly straight, you may end up with dials that do not operate smoothly. 
The solution is not to pull the knob and skirt away from the dial (this will 
only make it difficult to read the dial accurately) but to mount both the dial 
plates with 4 -40 flat -head machine screws. 

The Circuit 
We show only the detector portion of the schematic heir since this is the 

most interesting part of the circuit. The bandswitch is set to band D. The 
received signal is tuned by the combination of L -4 and C-1/C-2 and applied 
to the 6BZ6 detector. Regeneration is obtained by applying a portion of the 
signal from the screen grid (pin 6) to the input grid (pin 1) via C -7 and the 
"tickler" winding on L-4. The amount of regeneration is controlled by 
varying the 6BZ6's screen voltage with regeneration controls R -2 and R -3. 
Both controls must be adjusted for optimum tuning of each station. 

The two audio stages (not shown) are combined in a dual- section 6AW8A 
tube whose triode is used as a voltage amplifier followed by the pentode sec- 
tion, serving as a power amplifier. 

Summing up the Span Master, you can say that at its price level it is hard 
to beat for sensitivity, simplicity, appearance, and for the hours of pleasure 
you will receive exploring the airwaves. -Robert D. Freed - 
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the clock 

Tune in WWV on any radio with this 
simple crystal -controlled converter 

By Jules Rivman, W2NOS 

ANT 

TO 
RCVR 

INDICATES 
COMMON 

ROUND 

C2 47 
MAW 

L3 

PARTS LIST 
RI- 470,000 ohms, 1/2 watt, 10% resistor 
Capacitors 
NPO tubular or ceramic disc types unless otherwise 

indicated 
CI -39 mmf C3 -.005 mf 
C2-47 mmf C4-33 mmf 
Coils 
LI-60 turns No. 34 enameled wire tapped at 15 

turns. Wound on 1/4" dia. Cambridge Thermionic 
Corp. slug -tuned coil form No. LS3 (see text) 

L2 -9 turns No. 34 enamel wire wound over ground 
end of Ll 

L3 -3 /8' slug -tuned coil (Cambridge Thermionic 
Corp. No. LS3 -5MC) 

L4-6 turns No. 30 enamel wire wound over L3 
LS -;/;" slug -tuned coil, 200 -500 microhenríes (North 

Hills Electronics form No. 120 -I) Available from 
Radio Shack Corp. and elsewhere 

L6-10 turns No. 30 enamel wire wound over LS 
QI,Q2 -2N 1264 transistor 
BI -Two 1.5 -volt "AA" cells plus holder 
JI -Phono jack 
SWI -SPST slide or toggle switch 
XTAL -80 meter crystal and socket 
Misc.- Perforated board 13 /x "x33/4`, 4 "x21/4 "x21/4" 

Minibox, 2 transistor sockets, length of 
shielded wire 

Electronics Illustrated 
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Components are mounted on a perforated board with flea clips serving as 
tiepoints. Avoid shorting out components when installing board in cabinet. 

ATTACH the Talking Clock to a stand- 
ard broadcast radio and you will 

hear a voice give you the exact time 
every five minutes. It will also enable 
you to set your watch to the second. It 
will give you a perfect "A" (440 cps) 
for tuning a musical instrument. And it 
will help you calibrate a signal genera- 
tor, receiver, or transmitter so accu- 
rately that the error factor amounts to 
only one part in 100 million. 

The Talking Clock is a pocket -size 
transistorized converter tuned to 5 mc, 
one of the frequencies of WWV, oper- 
ated by the National Bureau of Stand- 
ards. The Converter is crystal controlled 
for stability and uses a standard 80- 
meter amateur band crystal, avail- 
able at most electronic supply 
houses. 

September, 1961 

Construction 

The entire unit, with the exception 
of switch SW1 and antenna jack, Jl is 
constructed on piece of perforated board 
13/4" x 33/4". The board is mounted in a 
4 "x21/4 "x23/4 "Miniboxorit can be 
used without the box. 

Ll consists of 60 turns of No. 34 enam- 
eled wire on a 3/s" slug -tuned form. First 
wind 45 turns then bring out a 2" loop 
of wire for the tap. Continue winding 15 
more turns then coat with coil dope. 
When dry, wind L2, nine turns over the 
fifteen turns. L3 and L5 are standard 
pre -wound coils with secondaries L4 (6 
turns) and L6 (10 turns) wound over 
them. You will find it easier to wind L4 
and L6 if you wrap a piece of Scotch 
tape over L3 and L5 first. 
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Operation and Adjustment 
Since the Talking Clock converts 

your broadcast receiver to a double - 
conversion superheterodyne, overall 
sensitivity is quite high. The incoming 
signal from WWV is coupled to Ll 
which is tuned to 5 mc. Since this paral- 
lel turned circuit (Ll /Cl) has a high 
impedance at resonance, Ll is tapped to 
match it to the low input impedance of 
Q2. The output of crystal -controlled 
oscillator Q1 is inductively coupled 
through L3 /L4 and fed into the emitter 
of Q2. Here the signal is heterodyned 
with the incoming 5 mc signal. L5 is 
tuned to 5 mc minus the oscillator fre- 
quency to produce an output between 
1000 -1500 kc (the exact frequency de- 
pending on the crystal used) which is 
tuned in by the BC receiver. 

Install the crystal and the batteries 
making sure the positive battery termi- 
nal is connected to the common ground. 
To adjust the clock's oscillator, connect 
the emitter of Q2, through a .001 mf ca- 
pacitor, to the input of a short-wave 
receiver tuned to the 80 -meter band. 
Adjust the L3/L4 slug until a signal is 

heard. A grid -dip meter covering the 
80 -meter band will serve instead of a 
receiver. You can also use a VTVM with 
an RF probe by placing the probe on 
the collector of Ql and adjusting the 
L3 /L4 slug for highest reading. 

The Clock output is coupled to the 
antenna terminals of the receiver. If 
your receiver has a loop antenna, con- 
nect a few feet of wire to the converter 
output and wrap the wire around the 
circumference of the loop. For receivers 
with a ferrite rod antenna, wrap the 
wire around the coil. Keep the shielded 
output lead as short as possible. 

Turn on the receiver and tune it to 
between 1000 -1500 kc. If Ll and L6 are 
not too far out of adjustment, you 
should hear either WWV or other sta- 
tions broadcasting around 5 mc. Adjust 
the slug of L1 /L2 and L5 /L6 for maxi- 
mum volume of whatever you hear. 
Then carefully tune the receiver until 
you hear the ticks, beeps, or the voice 
announcements of WWV. 

Although you can use any crystal in 
the 80 -meter band, it would be wise to 
select one that will prevent WWV from 
interfering with a local broadcast sta- 
tion. Select a spot on the dial between 
1000 -1500 kc where there is no station 
and subtract the frequency from 5 mc 
to determine the crystal frequency. 

Since the frequency of WWV is ex- 
tremely accurate, you can use the Clock 
as a 5 mc frequency standard by zero- 
beating a signal generator against 
WWV. Or by zero-beating your grid -dip 
meter or a 100 kc crystal calibrator 
against WWV, you can calibrate them 
and then use them in turn to check the 
calibration of your receiver or trans- 
mitter. 1- 

An hour of WWV standards broadcasting is charted below. Voice announcements of the time are 
given each five minutes, followed immediately by a 600 or 440 cycle -per- second tone. The special 
binary digit transmission gives the day, hour, minute and second in a 100 pulse /second code. 

60 
0 

. .. S 
. 

10 IS 20 25 , . . 

MINUTES 
30 35 ,. . . 

40 ...i .. . ... ... TILT,. 1....1 

600 

- 4 
4á 50 3S O ...1 ,. .. + , . . . . . 

r :it', 1 i / / 
TIME CODE ON WWV 
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440 440 CPS TONE 600 600 CPS TONE 36 BINARY DIGIT. 100 PPS CODE 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


ATOMIC WAR 
Medicine finds a valuable ally in radioisotopes. 
By Donald F. Klein, M.D., and Richard A. Markoff, M.D. 

March 14, 1959: Medical Case Record #101658 
History of Present Illness: 

The patient, Jane Williams, is an attractive girl of 23. Eight 
months ago she began to lose weight, although her appetite was 
good. Her hands trembled. She began to find ordinary room tem- 
peratures suffocatingly hot. Her referring physician's note states 
that her skin is flushed and perspiring, her eyes protrude slightly 
and stare fixedly. Her pulse is rapid and bounding .. . 

(please turn page) 
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A scintillation counter 
collimator is used to 
radioactive iodine by 

to which is attached a 
measure the uptake of 
patient's thyroid gland. 

On the preceding page we saw listed 
the Medical Case Record of Jane Wil- 
liams. What's wrong with her? 

Jane's doctor suspects Graves' dis- 
ease, a condition in which the thyroid 
gland is hyperactive. Just a short while 
ago, that suspicion would have been 
difficult to confirm. But today the prob- 
lem of diagnosing thyroid gland disease, 
and an increasing number of other diffi- 
cult medical problems, are being solved 

by a collaboration amongst medicine, 
electronics and atomic physics. It could 
someday save your own life. 

The key to these heartening develop- 
ments is the radioisotope. To see what a 
radioisotope is, let's take a quick look at 
atomic structure. An atom is built up of 
a central nucleus, in which the weight of 
the atom is concentrated, and a number 
of electrons which whirl around the nu- 
cleus. The chemical behavior of a sub- 
stance -the way in which it combines 
and reacts with other substances - 
depends on the number of electrons in 
its atoms. 

Some substances have close atomic 
relatives -chemical twins-which have 
larger mass and more weight in their 
nuclei but possess the same number of 
electrons. These are called isotopes of 
the normal element, such as the oxygen 
isotope. Neither the analytical chemist 
nor the human body, itself a chemical 
machine, can tell these twins apart. But 
some of them are easily identified by the 
physicist because they are radioactive, 
emitting particles or electromagnetic 
waves. 'A few of these radioisotopes 
occur in nature but, what is more impor- 
tant, many more can be made at will by 
the atomic scientist. 

One artificial radioisotope is a radio- 

Positron scanner locates brain tumor in three dimensions. Scintillation counters on either side scan the 
head in a set pattern and pick up radiations from isotope. producing print in center (tumor is in area 
marked off by broken line). Second print compares separate readings and tells which side of head tumor 
is on. Curved lines indicate left side; straight ones would mean right. Note matrices beside man's head. 
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active variety of iodine, called iodine- 
131 (I -131 is the chemical symbol) . And 
that brings us back to Jane Williams, 
who is believed to have an abnormal 
thyroid condition. 

The thyroid gland produces a hor- 
mone which contains iodine, so it must 
pick up and concentrate considerable 
amounts of this element as one of the 
ingredients it needs for its assigned job. 
An overactive thyroid gland picks up 
iodine faster and stores more of it than 
needed. It's like buying 100 pounds of 
flour to make one cake. If we could tag 
the iodine a person consumes and keep 
track of where it went inside the body, 
we could tell whether a suspected thy- 
roid actually was overactive and stored 
up too much of the tagged iodine in a 
given length of time. I -131 is radioactive 
iodine, so it is possible to trace it by de- 
tecting its radiations from outside the 
body. 

Jane Williams' doctor can confirm his 
suspicions by giving her a small amount 
of I -131 and 24 hours later measuring 
the amount of radiation coming from a 
spot on the neck ot, . rlying the thyroid. 
In one day and at little inconvenience 
to Jane he can make a sure diagnosis 
and begin treating her disease. 

There are other similar uses for I -131. 
Take the problem of the wandering 

Scintillation counters and computers compare 
functioning of two kidneys with each other and 
with norm after an injection of radioisotope. 
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thyroid. In the complicated course of 
human development the thyroid some- 
times gets lost and ends up in the chest 
instead of in the neck where it should 
be. This is not serious in itself. But it 
can cause alarm when it shows up as an 
abnormal mass of tissue on a chest 
X -ray picture. Now the appearance of 
radioactivity in the mass after a dose of 
I -131 proves it to be merely a thyroid 
gland with a taste for travel. 

Let's turn to the case of John Smith. 
For the past two months he has been 
troubled by fever, chills and a pain in 
his back and left side. 

John's doctor has diagnosed an infec- 
tion of the left kidney and he feels that 
it should be removed - provided the 
right kidney is normal. One of the tests 
he can use to gain that assurance em- 
ploys a device called a medical ratio 
analyzer. This consists of a pair of ra- 
diation counters, each focused on one 
of the kidneys, and a computer in circuit 
with the counters. After John has re- 
ceived a known amount of a substance 
which is eliminated from the body en- 
tirely by way of the kidneys, and which 
contains a radioisotope, the medical 
ratio analyzer records the amount of ra- 
dioactivity from each kidney, graphing 
the results and automatically comparing 
them to normal readings. This will tell 

Thai researcher, working on a United Nations 
project, injects radioisotope in meat which will 
be fed to animal in new basal metabolism study. 
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Medical isotope equipment includes Geiger counter (left), scintillation 
counter (right). Computer in center registers readings from either unit. 

the doctor whether John can live safely 
with only the right kidney. 

We've made mention several times of 
instruments used to detect radiation. 
Just what are they? Two main types are 
in use, the Geiger counter and the scin- 
tillation counter. The Geiger's main unit 
is a diode filled with non -conducting gas. 
When radiation passes through the tube 
the gas ionizes briefly, becoming con- 
ductive. A pulse of current then flows 
through the tube and associated circuits. 
The frequency of these pulses depends 
on the amount of radiation passing 
through the tube and on the time it 
takes for the gas to ionize and then re- 
turn to its normal state. The machine 
counts these pulses and gives corre- 
sponding radiation -level reading. 

In the scintillation counter a some- 
what different principle is employed. 
Here the atomic radiations strike a crys- 
tal of sodium iodide, which has the 
property of emitting a brief pulse of 
light when so struck. The light falls on 
the cathode of a photomultiplier tube 
and this produces a pulse of current 
through the tube and associated circuits. 
Again, as in the Geiger counter, the 
greater the amount of radiation falling 
on the counter, the greater the fre- 
quency of current pulses. But because 
the sodium iodide crystal takes less time 
to return to its normal state than does 
the Geiger counter's diode the scintilla- 
tion counter is more sensitive. It can 
differentiate between amounts of radia- 

tion that would register as the same on 
the Geiger counter. 

As indicated earlier, two types of ra- 
diation are produced by radioisotopes. 
Some radioisotopes are emitters of par- 
ticles, while others emit gamma electro- 
magnetic radiations. Either kind can 
be used in medical applications but 
gamma -ray emitters are employed more 
frequently for a variety of reasons, the 
chief being that rays give better pene- 
tration and can be easier to detect. 

One of the most exciting and ingen- 
ious uses for radioisotopes is in detect- 
ing the precise location of brain tumors, 
which must be done before undertaking 
surgical or X -ray treatments or the 
newer ultrasonic treatments. 

After a doctor diagnoses a brain 
tumor he is faced with the vital ques- 
tion: what is its exact location? The 
choice of treatment and even hope of a 
cure depend on the answer. 

How can radioisotopes help? Well, 
normal brain tissue is quite selective 
about which substances it allows to en- 
ter into itself from the blood which cir- 
culates through it. The wildly growing 
tissues of a brain tumor have no such se- 
lectivity. Many substances from the 
bloodstream are absorbed by tumors. 

One could inject a radioisotope into 
the bloodstream and scan the external 
surface of the head with a radiation 
counter. Healthy brain tissues would re- 
ject the substance but a tumor would 
not. So any [Continued on page 99] 
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130 -Mile Antenna 

AT FIRST glance you might ask what 
that chap above is doing with his 

grandma's spinning wheel. Well, his 
name is Donald Wasmundt and he 
works for the National Bureau of 
Standards. On his 6% -foot wheel he is 
winding an antenna -130 miles of cop- 
per wire that fits into the four grooves. 

The NBS is taking this antenna and 
eight others into various parts of the 
world and burying them. This strange 
rite is part of a study of pulsations in 
the earth's magnetic field. The field, 
portrayed as those circles of dotted lines 
in our science textbooks, is not constant. 
Instead, it is racked by pulsations rang- 
ing from giant (with a cycle lasting 
about 200 seconds) to tiny (.5- second 
cycles) . The pulsations have some re- 
lationship to solar storms and other phe- 
nomena that affect radio signals. With 
the buried antennas, scientists will 
listen in on the pulsations to determine 
exactly what this relationship is, along 
with the plotting the characteristics of 
the pulsations themselves. 

The antennas had to be specially de- 
signed to pick up the pulsations which, 
with a cycle of more than three minutes, 
would have to be called ultra -ultra -low 
frequency. . 
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5eatol:d 
Test Bench 
by Larry Klein 

Troubleshooting Techniques 

WHEN the transistor first appeared 
not too long ago, it caused quite an 

uproar. Engineers went back to school, 
factories retooled, products were rede- 
signed and miniaturization became a 
household word. And, of course, along 
with new products and techniques, tran- 
sistors introduced new problems. 

First of all, how does one test them 
and the circuits they inhabit? Answers 
to that question have ranged all the 
way from $1,000 oscilloscopes, which 
automatically present a transistor's 
family of curves, 
down to a little 
$4.95 meter that 
checks the beta 
gain of a transistor 
against its leak- 
age. But how 
much can either 
device do for 
the radio serv- 
iceman up to his 
black bow -tie 
in transistor 
radios and their 101 assorted 
problems? Obviously the serviceman 
requires transistor test equipment spe- 
cifically designed for his specific needs. 

In the good -old pre -TV days, when 
I was doing my bit to keep the soap 
operas coming through loud and clear 
on the neighborhood's radios, four out 
of five AC -DC sets that came into the 
shop had nothing more wrong than 
a burned -out tube. Troubleshooting 
meant that I would switch on the set to 
see whether the tube filaments lit. If no 
spark of life appeared, I'd pull out the 
35Z5 (the most likely suspect) and 
check continuity between pins 2, 7 and 
3. The 50L6 was next in line for investi- 

gation. After the 50L6 it was anyone's 
guess which of the other three tubes was 
the culprit. But even on a bad morning, 
the whole procedure took no more than 
five minutes. 

Troubleshooting a transistor radio 
however, is a "horse of another color." 
Let's say you turn the set on and all you 
hear is a soft hiss. Then you check 
the battery voltage -and that's okay. 
Where do you go from there? Check 
the transistors? But 99 out of 100 tran- 
sistor radios use printed circuit boards 

with the transistors sol- 
dered in place. 

There's a good 
chance that 
you'd ruin the 

little fellows just 
by trying to get 
them out for test- 

ing. Obviously, 
new techniques 
are required. 

Since both a need 
and a fair size mar- 
ket existed, instru- 

ments were designed specifically for 
transistor radio troubleshooting. One 
of the most interesting and least ex- 
pensive is the Superior Instrument 
Model 88 Transistor Radio Tester. In 
one compact unit, Superior provides a 
signal tracer, a signal injector and a 
leakage /gain test which will handle 
almost any entertainment transistor 
found in today's sets. 

Let's see how you would go about 
servicing a transistor radio with the 
Model 88. Suppose the set to be serviced 
is stone -cold dead. Assuming the bat- 
tery is okay, the problem is obviously 
one of localiz- [Continued on page 108] 
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Notes for the short -wave listener and DXer 

SWL AND DX ... is there a differ- 
ence? 

Those two terms seem to lack official 
definitions and are used and misused 
interchangeably and haphazardly. SWL 
stands for Short-Wave Listening usu- 
ally, and sometimes for Short-Wave 
Listener, although this latter often 
comes out SWLer. Fortunately, DX is 
simpler, being Morse Code for distance. 

Although SWL and DX are closely 
related, they seemingly have come to 
express slightly different ideas. DX 
now applies to something more special- 
ized than just listening on the short 
waves. It means bringing in a station 
which is difficult to hear or one that is 
in a rare location. The content of the 
signal itself couldn't matter less to the 
pure DXer, so long as it can be logged, 
identified and (usually) verified. And 
the DXer is not restricted to short 
waves. He's perfectly happy logging a 
long -wave beacon down in Ecuador 

0 0 0 
i 

By C. M. Stanbury II 

which sends nothing but its identifica- 
tion in code. 

There's such a thing as interesting 
DX, to be sure. The first -hand account 
of a Latin American revolution would 
provide more fascinating listening than 
an aeronautical weather report (unless 
you happen to be a meteorologist) . 

On the other hand, we've come to 
think of a Short-Wave Listener as being 
more interested in program content - 
the news slant from Moscow, a sym- 
phony from London, a cultural discus- 
sion from a new African nation. If the 
signal is easily received, so much the 
better. By definition, an SWLer is re- 
stricted to the short waves. If he moves 
down into the long waves we'd have to 
call him an LWLer! 

But the SWLer also wants to get those 
distant stations, the ones that are hard 
to bring in, so he has some DXer in him, 
too. 

The two con- [Continued on page 110] 

C. M. STANBURY II lives in the small Cana- 
dian resort town of Crystal Beach on the 
shore of Lake Erie. From there, he roams the 
globe in search of radio signals. If you want 
to know what is going on virtually any place 
in the radio spectrum, the ranking authority to 
ask is C. M. Stanbury. Stan is El's Contributing 
Editor on Short -Wove Listening and DXing and 
in this issue he begins a regular column on his 
special subject. Stan took up serious DXing in 
1951 and was able to turn his enjoyable hobby 
into a full -time occupation by writing about 
it. He covers everything from UHF down, and 
in the way of QSL cards he has verifications 
from 100 countries in the medium waves (300 
to 3000 kc), 397 broadcast -band QSL's from 
outside the U.S. and Canada, verifications from 
ten space vehicles and a shack full of other 
cards. His equipment is a 1939 model Hammar- 
lund H9-120X, a surplus GE RAX -1 that goes 
down to 200 kc and a Granco 780 FM set. 
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The Solar Wheel 
SCIENCE PROJECT 

54.4 lif 
OF THE MONTH 

Mystery wheel blends fun with theory of solar cells. 

By George Byron 

THE mounted motor -driven wheel pictured on this page has 
no visible power cable, and no dry cell or battery is hidden 

in the base. However, when sunlight strikes the wheel's surface, 
it turns. Using a bright lamp will accomplish the same thing. 
In other words, the wheel is powered by light. 

How does it work? The small black disk just above the motor 
housing provides the answer. It is the remarkable new solar cell 
which converts ordinary sunlight into electricity. This insignifi- 
cant looking black chip may one day revolutionize the produc- 
tion of electric power. 

Striking spiral effect has been painted on 
author's wheel. Slack disc near eye of the 
wheel is a high-output Hoffman solar cell. 
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Light is absorbed in a silicon crystal by 
liberating loosely bound negative charges, 
(electrons) and the free -to-move holes. 

An electric field exerts a force on charged 
particles, moving them if they are free. The 
force moves holes in one direction and 
negative electrons in the other direction. 

In a thin barrier at junction between an 
electron -rich N- region and a hole -rich P- 
region, a strong built -in electric field exists 
which keeps the electrons and holes apart. 

September, 1961 

Miniature Aristo -Rev motor 
converts electrical energy 
of solar battery to high 
torque. Wheel is cut out in 
even sections for proper 
balance and lower weight. 

All drawings courtesy 
Bell Telephone Laboratories 
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During any 24 -hour period, the 
amount of energy radiating on earth 
from the sun totals more than one quad- 
rillion kilowatt hours. Since this figure 
is meaningless without some tangible 
comparison, we can express it another 
way: it is equivalent to all of the po- 
tential energy stored in all of the earth's 
known reserves of coal, oil, natural gas 
and uranium. Small wonder then that 
for centuries men have searched for 
methods of capturing even the smallest 
fraction of this stupendous energy 
source for useful power. 

In April of 1954, Bell Laboratories 
made an announcement of outstanding 
significance. Three of their scientists,* 
working as a team, had developed a tiny 
silicon cell which converted ordinary 
sunlight directly into usable amounts 
of electricity. And silicon, which comes 
from ordinary sand, is one of the most 
abundant materials on earth. With one 
magnificent stroke, this device, now 
known as the Bell Solar Battery, swept 
aside the cumbersome process of pro- 
ducing electric power and harnessed the 
sun as a power source. 

Like many important inventions of 
the past, the solar cell is basically simple 
in construction and operation. (It is 
a Solar Battery when two or more cells 
are connected together.) The cell con- 
sists of a wafer of silicon, about 1/25 
of an inch in thickness and about the 
diameter of a quarter, in which a minute 
amount of arsenic is added as a neces- 

G. L. Pearson. D. M. Chapin, and C. S. Puller 

When the light is absorbed, freeing 
electrons and holes in the barrier 
region at a P -N junction, the built -in 
electric field forces the holes into the 
P -side. making it positive, and the 
electrons into the N -side making it 
negative. This displacement of 
charges causes a voltage to appear 
between the silicon crystal's ends. 

sary impurity. A layer of boron, .0001 
of an inch in thickness, is diffused on one 
surface of the wafer to form a P -N junc- 
tion, similar to that of a transistor. The 
silicon acts as the electron -rich N layer, 
while the boron is the hole -rich P layer. 
Between these two layers is a thin bar- 
rier region in which a strong electric 
field exists, keeping the electrons in the 
silicon and the holes in the boron. 

Theoretically, a solar cell will never 
wear out, for there are no moving parts 
and nothing is destroyed or consumed in 
the energy conversion process. Its pres- 
ent efficiency of 11% compares favor- 
ably with the best gasoline and steam 
engines. Estimates are that the ulti- 
mate efficiency can be increased to 23 %. 
It's nice to remember though, that the 
other 77% will not really be wasted as 
far as we are concerned, for it will all 
be supplied gratis, courtesy of old Sol. 

The Solar Wheel illustrated can be 
used in laboratory demonstrations of the 
energy conversion process, or at science 
fairs. The Wheel also makes a puzzling 
window eye -catcher. Since ordinary 
display lamps will make the wheel turn, 
placing the entire assembly on a glass 
plate, with no visible sign of a power 
supply, will command a great deal of 
attention. The solar cell can also be dis- 
mantled of course and used for further 
experimentation. The solar cell used in 
author's model was Hoffman Type 2A, 
cost $7.50, but other equivalent current 
cells may be used. 

You can [Continued on page 103] 
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EI Kit Report 

THE confusion that clouded the first two years of Citizens 
Band Radio is beginning to clear -you do not need a 

commercial ticket to tune your set into an antenna if the kit 
is supplied with a sealed oscillator. 

The EICO 762 therefore includes along with the usual 
complement of kit parts, a small wired, tuned and factory 
sealed sub -chassis housing the crystal oscillator circuit. 

The rig employs a superheterodyne receiver, more expen- 
sive than regen types, but a selective performer when 
stations are piled up on the band. It is tunable over the 23 
Citizens Band channels. 

The transmitter is a 1- channel job, capable of the 5 -watt 
power maximum. Other EICO crystals may be plugged for 
operation on any of the other channels with no retuning re- 
quired. A special feature of the transmitter is a pi- network 
output. Long a popular circuit in ham radio, it allows a close 
match between transmitter and a wide variety of antenna 
types. This is helpful when your antenna is not quite the 
52 -ohm load prescribed for most CB transceivers. 

Figure on ten to twelve hours for construction. Even with 
the prewired oscillators, there's plenty to build. The usual 
respects should be paid to tight corners and close quarters, 
but no particular construction problems were encountered. 

A test tune -up of the completed transmitter is done with 
a #47 bulb jacked into the antenna output as a dummy load. 
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These adjustments must be repeated 
when the antenna replaces the dummy 
load. A 100 ma meter (or VOM) is used 
to adjust the RF input power to the 
5 -watt maximum set by FCC regula- 
tions. And here is where the new FCC 
rule applies. You may tune the trans- 
mitter output with no authorization 
other than your Citizens Band Radio 
license. (The oscillator cannot be ad- 
justed without breaking its seal.) 

A novel procedure is used for receiver 
tune -up. The transmitting crystal is 
made to function temporarily as a signal 
generator to supply an alignment signal 
to the receiver. Alignment is then ac- 
complished by tuning the various slugs 
for loudest hum in the speaker. Simple, 
but effective! 

We built the Model 762, which differs 
only in power supply from the 761. The 
first is for 12 -volt cars, the second for 

68 

Standard flat chassis layout 
eliminates wiring problems. 
Plug -in transmitter crystal may 
be changed for operation on 
other Citizens Band channels. 

6 volts. Both have a built -in 117 -volt AC 
supply and are converted from house 
current to car battery operation by sim- 
ply changing the power cable and fuse. 

Using its handy bracket, the 762 fit 
readily under the dashboard of the au- 
thor's car and occupied a space only 6" 
high, 81" wide and 9" deep. A field - 
strength meter came in handy for tuning 
the transmitter's output into the mobile 
whip. From the author's car, reliable 
communications between base station 
and mobile were achieved at more than 
7 miles. Of course, range will vary, de- 
pending on antenna height and terrain. 
EICO states that up to 20 miles can be 
achieved under optimum conditions. 
The receiver's built -in noise limiter 
functioned very well, reducing the 
sharp pulses of noise originating from 
the spark plugs. 

EICO did not provide a small pocket 
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on the case for it, but be sure to mount 
your Transmitter Identification Card on 
or near the unit, as required by the FCC 
regulations. 

Two optional antennas are offered 
as accessories for the unit. The first 
is the AT -1, a 40" base -loaded whip 
that plugs in at the top of the case. 

More effective signals will be radi- 
ated by the AT -3 ground -plane antenna. 
It is intended for roof mounting and pro- 
vides maximum non -directional cover- 
age. 

At $69.95 for the kit, the EICO trans- 
ceiver is a good buy (price includes 
mike and 1 crystal) . When purchasing, 
specify a channel if you have a prefer- 
ence. The sealed oscillator will operate 
on any CB channel without further ad- 
justment if other plug -in crystals are 
ordered from EICO. 

EICO will shortly have available a 
new CB transceiver. Among its fea- 
tures will be switch selection of four 

Underchassis view of the completed transceiver. 

transmitting channels and a push-to- 
talk microphone. The 770 series will 
physically resemble the 760s, but sell for 
about $10 more. 

Len Buckwalter, 1W5733 -y- 

Transceiver schematic (less power supply) showing superheterodyne circuit with BF stage (V1), mixer - 
oscillator (V2) and IF amplifiers V3A and V4A. Shaded section indicates sealed transmitter oscillator section. 
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You don't usually find an article of this type in the pages 
of El, but the subject in this case is of such vital concern 
to our readers that we are making an exception. -The Editors 

By Paul Daniels 

IN A MOVIE that was popular a few 
months ago a small, impoverished 

country hatches an ingenious scheme to 
get hold of the horn of plenty. It declares 
war on the United States and sends over 
a band of bow -and -arrow invaders. Ac- 
cording to the plan, they will be cap- 
tured, the country will lose the war and 
Uncle Sugar will pump aid into the land 
so the vanquished will recover properly 
and be friendly. 

This being the movies, the plan natu- 
rally backfires and the little country 
wins the war. But in light of recent ex- 
perience, the original thinking was 
sound. There's now a standing joke 
about the man who looks at the condi- 
tion of the U. S. and Japan and asks, 
"Say, who won that war, anyway ?" 

Politically, we have a strong friend 

70 

and ally in Japan. Economically, we 
have a competitor who is giving us a 
good many grey hairs by selling a tre- 
mendous quantity of goods on the U. S. 
market at prices we'd rather not com- 
pete with. A large percentage of these 
imports are in the electronics field and 
thus have a direct effect on many of EI's 
readers. 

As a consequence of the import situa- 
tion, businessmen and industrialists, 
legislators, federal administrators and 
plain consumers are being bombarded 
with propaganda from both sides. Some 
of it is conservative and subtle, and 
some is of the broadaxe variety. U. S. 
manufacturers have banded together in 
various organizations to present their 
views and fire their broadsides, and the 
Japanese have replied almost in kind. 
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"Tomorrow ... any number of countries may 
be in a position to wreck our world markets." 

Our side, claiming Japanese industry 
is "inflicting serious and permanent 
damage on American suppliers," came 
up with a "Buy American" slogan. An 
electrical union threatened to quit han- 
dling products or components made in 
Japan, and clothing workers wanted to 
boycott Japanese fabrics. A U. S. Sena- 
tor rose on the floor and demanded that 
the Japanese take voluntary action to 
stop wrecking the American dry battery 
industry or face "remedial action" by 
our government. 

With both camps armed and firing, 
where do we go from here? There is no 
clear -cut answer, but here are some of 
the facts in the case. 

The American electronics industry is 
not of one mind in the affair. Some radio 
manufacturers have beaten the compe- 
tition by joining it. General Electric, 
Channel Master and others have ar- 
rangements whereby Japanese firms 
build radios expressly for them and ship 
the sets to this country for sale under 
GE or Channel Master labels. Some 
large mail -order houses have similar ar- 
rangements. Still other companies use 
Japanese components in their products. 

Having adopted a live- and -let -live 
policy, these companies must oppose 
any severe restrictions on Japanese im- 
ports because it would hurt their own 
business. 

Congress and the administration, 
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committed to a policy of free trade and 
not a little fearful of retaliation, hesitate 
to impose high tariffs, although at this 
writing a quota system for textiles is 
being bruited about and electronic prod- 
ucts presumably might be beneficiaries 
of a similar arrangement. 

While we talked of restrictions, Japan 
chopped 720 more items off her import 
curb list, making 65 per cent of her im- 
ports control -free, and contemplated 
putting a match to the whole list. She 
also has kept careful control of export 
quotas so as not to flood the market. 

And despite our heavy imports of 
Japanese electronic equipment, the 
U. S. still enjoys a balance of trade - 
they buy more from us than we do from 
them (we send over mostly such raw 
materials as coal, cotton and wheat; 
they ship manufactured goods) . 

The above picture of Japan knocking 
down trade barriers while we're rolling 
out spools of barbed wire does not put 
Uncle Sam in a good light, but he's prob- 
ably used to that by now. Sometimes 
one can imagine the old boy giving Cali- 
fornia to Middle Bongolia and still man- 
aging to look selfish, awkward and 
thieving while handing over the deed! 

Where does the consumer -you and 
I -fit in? We are interested in the prices 

"On transistor radios competition from Japan 
and not mass production forced prices down." 

71 

www.americanradiohistory.com

www.americanradiohistory.com


we pay for what we buy; the lower the 
cost the more we can buy. But we're also 
interested in quality. A brand -new TV 
set that starts sending up smoke signals 
after three days isn't a bargain even at 
$49.95. At one point Americans tended 
to look on Japanese products as cheap 
replicas in both price and quality. If 
today Japanese radios, hi -fi components, 
Citizens Band transceivers, test equip- 
ment and other items were both less ex- 
pensive than their American -made 
counterparts and lower in quality, we 
would have no problem as consumers or 
producers. 

But many of our imports from the 
land of the Rising Sun have in recent 
years proven to be of quality com- 
parable to our own goods and some even 
offer extra features. One Japanese tran- 
sistor radio, for instance, includes a ma- 
rine short -wave band that is not found 
on American radios. 

Says the Association of Electronics 
Parts & Equipment Manufacturers, rep- 
resenting small U. S. firms: "We realize 
that `Buy American' is a meaningful 
slogan only when it means `Get a better 
deal for your investment.' " 

Before the Japanese sent transistor 
radios to this country the price for a set 
made and sold here was between $40 
and $50. Of course, as mass production 
brought the price of transistors down, 
radios would have become less expen- 
sive. But there is not one radio manu- 
facturer who would say that the cost for 
an American made six- transistor radio 

would have been reduced to $24.95 or 
less by reason of mass production. The 
competition from Japan forced the price 
down. The consumer naturally bene - 
fitted but many American manufac- 
turers say they cannot sell their 
products at such low prices and still 
make a reasonable profit. 

Mosley Electronics, Inc., is a Cleve- 
land manufacturer of TV antennas and 
other types of antennas and accessories. 
They produce a flush- mounting socket 
for master TV installations which 
wholesales at 79¢. A Japanese copy is 
available in the U. S. for 29¢. Mosley 
says it cannot produce the item to sell 
for 29¢. 

Ralph J. Cordiner, chairman of Gen- 
eral Electric, says American industry 
must automate to compete with all 
comers. But the small manufacturer re- 
plies that he can't afford to automate. 
Then he points to the increase in small 
manufacturer bankruptcies and warns 
that if the competition from Japan 
drives him out of business it will cripple 
America's defense potential. 

In the last analysis, Admiral, Zenith, 
Mosley and others who advertise the 
"Buy American" slogan are asking you 
to put the state of your nation before 
the state of your pocketbook. And, 
though the argument at first sounds du- 
bious, it has some merit. If we as Ameri- 
cans don't protect our own industries 
no one is going to do it for us. Further, 
the health of our industries affects our 
pocketbooks as [Continued on page 102] 

"Automated assembly lines alone aren't the answer; Japan is almost as well automated as we are." 
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newest celestial art: 
RADAR 
ASTRONOMY 

Incredibly accurate maps of our neighbors in space 

are possible with new coherent light radar. 

By Hans Huber 

I 
:E 

. ,,. ' 
. 

1 

o... .41 . ~ 114" 

THE mysteries of the universe, now 
slowly unfolding before us 

through space probes and man - 
carrying satellites, may soon be re- 
vealed in dramatic detail by a 
new form of electronic wizardry. 
For a good many years the 
probing fingers of radar have 
been sweeping through the 
heavens, bringing back mes- 
sages about what they 
found. But the sensitivity 
of those radio -frequency 
fingers was never great 
and the facts they gath- 
ered were crude. Now we 
have something new -op- 
tical light radar -which, 
using a fantastically narrow 
beam of coherent light, may 
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SENSITIVITY CHART 

Radar astronomy sensitivity required to map 
celestial bodies, based on requirement of 1 for 
the moon. Signal flight times shown are for 
periods when the bodies are nearest the earth. 
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A radio -frequency radar view of the moon; scale 
markings on sides were darkened by El (see text). 

reach out and touch a distant target and 
then make a minute examination. Light 
radar promises to draw maps of the 
moon and other heavenly bodies that 
will rival aerial photographs for detail. 

Man has long known, for instance, 
about the mountains on the moon. But 
exactly how tall are they? What is their 
shape? 

And are there really canals on Mars - 
or people? 

Optical radar finally promises to give 
us the answers to those questions. 

Radar astronomy is not a new con- 
cept, as mentioned previously. In fact, in 
our fast -moving world of science, it is a 
bit of a greybeard, dating back at least 
35 years. But it did not receive public 
recognition until one day in 1946 when 
the Army Signal Corps was able to hit 
the moon with a radar beam and receive 
a return echo. In the years that fol- 
lowed, techniques became somewhat re- 
fined and the moon was sort of a back- 
yard shot for any self -respecting radar 
set. 

Searching elsewhere in the solar sys- 
tem, radar astronomers at the Massa- 
chusetts Institute of Technology in 1958 
directed a beam toward Venus and, 
after long study of recorded results, an- 
nounced that contact had been made 
with that body. Two years later Profes- 
sor Von R. Eshleman of Stanford Uni- 
versity made radar contact with the sun. 

All these contacts were made with the 
usual radio-frequency radar and, al- 
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RF RADAR -Detailed mapping of moon is difficult 
because 2° beam scatters over 8,340 -mi. circle. 

LIGHT RADAR -Close look becomes possible with 
its .00057° beam, only 2.4 mi. wide at the moon. 

Electronics Illustrated 
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Business end of Hughes light radar shows optical maser transmitter in small tube on top of the 
reflecting telescope receiver. Detector, amplifier and associated circuitry are in box on instrument's side. 

though scientifically interesting, they 
were primitive and of limited value. 
Some scientists involved in the experi- 
ments referred to them as dry runs. 
Perhaps the most important information 
they gave us related to the distances 
from the earth to the three bodies con- 
cerned, which previously had not been 
known with such accuracy. In the 
moon's case, a bit more information was 
obtained (see photo on opposite page) 
but a large gap remained. 

RF radar, it develops, has a handicap 
in its beamwidth. We're using 2 degrees 
as a typical beamwidth, although in 
some cases this figure has been cut to 
as little as .4- degree, which still is 
wide compared to light radar's beam - 
width, as we shall see. Over moderate 
distances, an RF beam is satisfactory, 
with a sufficient amount of power 
echoing even from small targets. But 
it crashes into trouble when it hits 
spatial distances. The moon, for in- 
stance, has a mean distance from earth 
of 238,857 miles. A 2- degree beam aimed 
in its direction is 8,340 miles wide when 
it gets there. And, even though the 
transmitted signal is extremely power- 
ful, the portion of it which strikes the 
moon is relatively weak (even before 
starting the return journey) because its 
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total power is dissipated over 55,000,000 
square miles! Of this area, some 3,500,- 
000 square miles are occupied by the 
moon. (See drawings on opposite page.) 
Under these conditions, no really de- 
tailed view of the moon or any of the 
planets is possible. 

One of the answers, of course, is a 
narrower beam, concentrating more 
power on target. In the case of RF radar, 
a narrowed beam can be achieved with 
a larger parabolic reflector (which 
also gives the receiver more gathering 
power) . But when you start blowing up 
an already large dish, it becomes un- 
gainly, difficult to build and maneuver. 
The Navy now has a 600 -footer under 
construction at Sugar Grove, W. Va., 
and Stanford University plans an 800 - 
foot dish. Some scientists say we are ap- 
proaching the maximum size that is 
practical. 

At this point light radar, invented 
only a few months ago by researchers 
at the Hughes Aircraft Co., enters the 
picture. Light radar (called Colidar for 
Coherent Light Detection and Ranging) 
was made possible by the optical mas- 
er, or laser, which also was invented 
at Hughes (see LIGHT -AMPLIFIER 
BREAKTHROUGH, January '61 EI) . 

The laser is a [Continued on page 112] 
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HI -FI DOCTOR 

Second Thoughts on Stereo -Part Four 

A few columns ago, I emphasized that 
the old and honored yardsticks for hi -fi 
apply equally well to stereo. No audio- 
phile would really argue the point, but 
what disturbs many audio veterans is 
that the price standards for mono hi -fi 
don't also apply to stereo. No matter 
how you cut it, a stereo system must 
cost significantly more than its mono 
equivalent. The price isn't doubled, but 
the difference is enough for any pocket- 
book to notice. So let's take a look at 
what can be done when the spirit is will- 
ing, but the wallet is weak. 

Stereo the Easy Way 
If you now have a mono system and 

want to convert to a stereo rig of equiva- 
lent quality without straining your 
budget, there's only one answer: move 
a step at a time. After you buy a stereo 
cartridge don't do anything until you 
can afford to buy either a second 
speaker system like the one you have, 
or some kind of satellite system which 
can use your present speaker system as 
a nucleus. Not every satellite or add -on 
speaker set -up will work well with your 
particular speaker. If you're thinking of 
adding a second speaker which just 
covers the mid -range and highs, it's 
smart to get one made by the manufac- 
turer of your present speaker system. 
This will help you avoid coming up with 
stereo speakers with such completely 
different response curves that musical 
instruments seem to wander back and 
forth between them. If none of the 
ready -made satellite speaker systems 
fits well with your current system, you 
can rig your own satellite arrangement 
with mid -range speakers and tweeters 
of your own choice. Write to Microtran 
Company, Inc., 145 E. Mineola Ave., 
Valley Stream, N. Y. and ask them for 
data on their matrixing transformers. 
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Some kind of additional speaker 
should definitely be your first major 
buy, since it will boost your system's 
performance even without stereo, but 
your big decision really comes when 
you're ready to buy some kind of stereo 
amplification. If you have and want an 
integrated amp -preamp combination, 
the best solution is to trade in your 
mono unit for its stereo counterpart. If 
your amp and preamp are separate, add 
another amplifier of equivalent quality 
and trade in only your preamp on a 
stereo model. Both of my suggestions 
may cost you more than it would just to 
duplicate your current preamp or inte- 
grated units (with adapters thrown in) , 

but the convenience in everyday opera- 
tion of your rig is worth the extra cost. 

Start Out Mono 
What if you're buying your first hi -fi 

setup and can't immediately afford to 
shell out for a top quality stereo rig? 
Instead of a second -rate stereo, your 
first system should be a mono rig de- 
signed for eventual stereo conversion 
with no waste. In the medium -price 
range your first system should include 
a good stereo cartridge, a stereo preamp 
and a mono basic amplifier in the power 
range you want. You can then later add 
a second speaker, picking up the bonus 
of the pseudo-stereo effect it gives, and 
finally add a second basic amplifier for 
a complete stereo rig. In the lower price 
bracket, you can do the same thing by 
choosing one of t$e integrated units 
made by companies like Sherwood , 
Harman- Kardon, Arkay, and Grommes, 
which combine a stereo preamp with a 
mono amplifier. The same companies 
make a matching add -on power amp 
which you can buy later, and any one of 
these plus a second speaker will put you 
in business with no wasted motion. 4_ 
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AND CLINI 
Send your hi -fi questions to: Hi -Fi 

Clinic, Electronics Illustrated, 67 West 
44th Street, New York 36, N. Y. Enclose 
stamped, self -addressed envelope. 

Multiplex Output Jack 
I have an older FM tuner that does not 

have a multiplex output jack. Can I add 
such a jack or must I buy a new tuner? 

R. Latham 
Danbury, Conn. 

Adding a multiplex output is an easy 
job. You just mount an output jack and 
locate the take -off point before the de- 
emphasis network. 

ADDED DI MULTIPLEX 

6AL5 
JACK 

68K 

IOOK 

100K 

300 

6.8K 

6.8K 

68K 

SOO T 
ool 

PO 

88f 

001 

AUDIO 
OUT 

(A) 

ADDED 
MULTIPLEX 

JACK 

AUDIO 
OUT 

(8) 

The output jack should be mounted 
close to the detector tube (usually a 
6AL5) . Only one lead is required, from 
the center (hot) lug of the output jack 
to the circuit. The jack is grounded di- 
rectly to the chassis. 

There are two common FM detector 
circuits; the discriminator (A) and the 
ratio detector (B) . Refer to the sche- 
matic of your tuner and see which de- 
tector circuit you have, then connect the 
lead to the point indicated on the sche- 
matic. An article in the April, '59 issue 
of EI covers this modification. 

September, 1961 

FM Reflections 
My FM radio distorts badly every 

time an airplane passes overhead. What 
causes this and how can it be corrected 
without rewiring the set? 

G. Diossy 
Montreal, Canada 

The distortion you describe is analo- 
gous to TV ghosts and has the same 
cause. The ground wave from the FM 
transmitter reaches the tuner directly 
but a second wave arrives by reflection 
from the plane and arrives somewhat 
later because of the longer distance it 
must travel. Hence, the two waves ar- 
riving at the receiver at slightly differ- 
ent times are out -of -phase and produce 
distortion. 

You might overcome this kind of dis- 
tortion by relocating your antenna. 
There may be one particular antenna 
position which gives satisfactory recep- 
tion, yet does not pick up the reflected 
wave with enough intensity to cause 
distortion. 

Stylus Tracking Force 
Recently I read an article which 

stated that in order to protect your 
records, the stylus tracking weight 
should be as low as possible. It went 
on to say that some arms track as low as 
I gram. I tried this with my arm but 
the sound was distorted. Does this mean 
something is wrong with my phono car- 
tridge or tone arm? 

T. Rabson 
Wheeling, W. Va. 

No, but it soon will be if you don't 
treat your equipment properly. All 
cartridges are designed to track at a 
specified force. Any deviation from the 
manufacturer's recommended tracking 
force will not only degrade the sound, 
but possibly damage the record. As 
your cartridge was designed to track at 
5 -7 grams, it cannot work properly at 
1 gram. The low tracking force may 
even damage the record grooves. 1- 
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For a dive into hi-fi, you can install a University underwater speaker with 
plastic diaphragm. Sound is heard only when swimmer is beneath surface. 

Electronic Pool Pals 
THE 1961 swim season has brought out some interesting new 

electronic gadgets for pool safety and entertainment. Now an 
electronic screen around your backyard pool warns you when an 
uninvited guest takes a plunge. You can have underwater hi -fi 
when you dive, and those highly touted ions will purify the water. 
In case you really don't care for swimming yourself you can sit 
inside and watch the goings -on via closed -circuit TV. - $-- 

Light fence starts with spotlight (center of pole, right). is bounced around pool via highgrade mirrors to 
thyratron receiver (being aimed at left). Break in the beam rings alarm. Box on top of post is on-off lock. 
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Electronic water purifier has copper and 
silver electrodes (plates under the lid) which 
give off ions when voltage is applied. The 
ions kill bacteria in water flowing through, 
the maker claims. System costs about $300. 

Easiest way to keep an eye on your pool is 
to fire your lifeguard and install closed- 
circuit TV. Tiny camera at right keeps watch 
on kiddies. Two different Dage installations 
are shown in pictures at right and below. 

Meanwhile . . . back in the kitchen, Ma gazes 
at screen while thawing out her TV Dinner. 
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For the man with a need to enumerate electronically... 

A General Purpose 
COUNTER 
By Ronald Benrey 

HAVE you ever needed to count the number of times an event occurred? How 
often a door has opened or a switch was closed; how many times a light flashed 

or a machine tool was used? Here's a device that will do the job electronically. 
With a choice of input signals or switching devices, this little handyman will 

count everything from jellybeans to gold coins -from 0 through 999,999 of them - 
with never a mistake or a dropped digit. The unit can be built for about $17. 
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Operation 
The heart of the unit is a drum -type, 

solenoid- actuated digit counter. Every 
time a pulse of 117 V AC is applied to 
the coil, the counter advances one digit. 

A small relay, RY1, driven by a one - 
transistor amplifier (Q1) energizes the 
counter's solenoid. Various sensing and 
switching elements may be attached to 
the input of the transistor amplifier, 
making the counter very versatile. 

Depending upon the position of SW2, 
the counter is advanced by either ener- 

View from the bottom rear showing general com- 
ponent location. Arrangement used is non -critical. 

Electronics Illustrated 
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gizing or de- energizing RY1. The choice 
depends on the input. For example, if 
closing a switch is to trigger the coun- 
ter, set SW2 to (b) . On the other hand, 
if RY1 is kept energized by a light beam 
shining on a photocell connected to the 
input, use position (a) of SW2 so that 
the counter advances each time the light 
beam is broken. 

For best operation, the photo-cell 
should be shielded from surrounding 
light with a piece of cardboard tubing. 

The operating procedure table sug- 
gests the connections to be used for 
typical switching and indicating ele- 
ments. By using this table as a guide, 
you can adapt the counter to do almost 
any counting job. 

Construction 
Parts placement and wiring are not 

critical, and any desired layout can be 
used. Be careful of shorts around the 
power supply, or you will blow the 
house fuse. The counter is housed in 
a small sloping -panel aluminum cabinet, 
but any wood or metal cabinet will 
serve. RY1, Ql, SR1 and Cl are 
mounted on a small piece of perforated 
Bakelite. 

Three insulated terminal posts (J1, J2 
and J3) are used to connect input de- 
vices to the amplifier. If desired, they 
may be replaced by other connectors, 
such as phone jacks or a single barrier 
terminal strip. 

swt 

PLI 

777 V 

AC 

SR1 
+ 0 

CI 
50 MF - 

Tt 

Simple one -transistor amplifier 
drives relay which triggers coun- 
ter. Power supply used is below. 

PARTS LIST 

R1- 33,000 ohms, I/2 -watt resistor 
R2- I- megohm potentiometer (linear taper) 
CI- 50 -mf, 50 -volt electrolytic capacitor 
PLI -neon pilot light assembly 
9I -2N107 transistor 
RYI -SPDT relay, 2,300 ohms (Sigma 

11 F- 2300 -G /SI L) 
SWI -DPDT toggle switch 
SW2 -SPST toggle switch 
SRI -130 -volt selenium rectifier, SO ma. 
TI -24 or 26 volt filament transformer 
ECI- Electric counter (Lafayette F -553, Radio 

Shack H97L855 or equiv.) 
JI -J3 -5 -way binding posts 
Misc. -Piece of perforated board, line cord, 

4" x 4'/4" x 6" sloping -panel cabinet (Bud 
C -1608 or equiv.), terminal strips, etc. 

OPERATING PROCEDURE 

Switching Element Element Connection Set 5W2 I Notes 

Selenium or silicon 
photocell 

Positive terminal to 
J3, negative terminal 
to J l . 

To (b) if a flashing 
beam is to activate. 
To (a) if interruption 
of a steady beam is 

to actuate. 

Connect a jump- 
er between J1 and 
J2. Adjust R2 

for correct sen- 
sitivity. 

Cadmium sulphide or 
cadmium selenide 
photocell 

Between 11 and J2 Same as above. 

Adjust R2 to the 
lowest value 
that will still 
allow counter to 
operate. 

Any switch Between 11 and 12 

To (b) for normally - 
open switch. To (a) 
for normally - 

closed switch. 

Some as above. 

Any resistive 
element (moisture 
detector or thermistor) 

Between J1 and J2 Depends on element. Same as above. 
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CBenl Here's how to get 

More from 
Your Mobile Whip 
A simple soup -up job on the antenna gives your 
transmitter the man -sized reach that you want! 
By Herbert Friedman, 2W6045 

AS 
THE chaps at the Federal Communications Commission 
can tell you, there's been a lot of agitation lately to allow 

increased power on the 27 -mc Citizens Band. Most of the com- 
plaining has to do with range, particularly the range of mobile 
units. 

The answer from the FCC, and from a good many informed 
individuals, is short and to the point: poor range is not in all 
likelihood due to the power limitations, but rather to ineffi- 
ciency at the transmitter. Potential signal strength is just not 
being realized. The fault probably lies in the antenna. 

Base -station antennas usually are erected by the CBer with 
great care and precision, and most stations are attaining ranges 
that exceed even the most optimistic original estimates. But 
mobile whips have been a source of trouble from the start. 
And no end of work and figuring by some licensees is able to 
correct the situation. 

All this trouble is partly because the mobile whip antenna 
itself has built -in disadvantages. Among the worst is its im- 
pedance. A 50- or 70 -ohm base station antenna can be matched 
easily by any length of common coaxial cable (such as RG- 
58AU or RG -59) . But this is not possible with the standard 
whip because at resonant frequency it has a radiation resist- 
ance of 32 ohms, which is not matched by any common coax 
cable. The lowest impedance of these cables is 50 ohms. 

This is what happens: with a 32 -ohm antenna and a 50 -ohm 
coax, you start out with a mismatch that results in a Standing 
Wave Ratio (SWR) of approximately 1.6 to 1. The ideal SWR, 
of course, is 1 to 1. In this mismatch situation the power deliv- 
ered to your antenna is reduced by a factor amounting to all 
the other line losses (there always are some such losses) mul- 
tiplied by the SWR. It's a little like sighting a rifle with a tele-. 
scopic sight. With standard sights, a little tremor in the hands 
doesn't amount to much. But with a telescopic sight the same 
tremor is blown up in direct proportion to the magnification 
factor of the 'scope. If you're a little shaky, your aim is all 
over the landscape. A lop -sided Standing Wave Ratio acts just 
like the telescopic sight by magnifying normally small trans- 
mission problems. If your transmitter has a potential of three 
watts RE' output and you're operating with an SWR of 1.6 to 1, 
your antenna is not receiving anything like three watts. 

An out -of- balance SWR also causes a second problem. Be- 
cause of standing waves on the coax, the input impedance of 
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the cable can be considerably higher or 
lower than 50 ohms and it may be diffi- 
cult to get the transmitter to load into 
the antenna system with any degree of 
efficiency at all. 

What's the answer? The easiest one 
is to use the coaxial cable as an im- 
pedance matching transformer. If the 
cable is cut to an electrical half wave - 
length-or any multiple of a half wave- 
length -the values that appear at one 
end of the cable also are found at the 
other end. 

In Fig. 1 the coaxial cable is cut to 
a half wavelength. At the input (left) 
end the current is high and the voltage 

TRANSMITTER 

ANT 

VOLTAGE 

COAXIAL CABLE 

Fig. 1 z 
is low, as shown by the curves. At the 
output (right) end the current and volt- 
age are found in the same relationship. 
As far as the transmitter is concerned, 
it is working directly into the antenna. 
By using the half wavelength coax the 
transmitter "sees" only the antenna. It 
is as if the coax were not even there. 
Under this condition the transmitter de- 
livers maximum power to the antenna. 

When installing a CB unit, you may 
have noticed that as you changed the 
length of coax cable the transmitter out- 
put went up or down. Although you may 
not have been aware of it, this was an 
indication that you were approaching 
or receding from an electrical half 
wavelength (or some multiple of it) . 

To find out how long the coax should 
be, you must first sit down and figure 
out a half wavelength according to the 
standard formula. That would work out 
this way: length (in feet) = 984/f, 
where 984 is the radio -wave velocity 
factor and f is the frequency in mega- 
cycles. The CB frequency of 27 me fig- 
ures out to a wavelength of 36.37 feet, 
giving us 18.2 feet as a true half wave- 
length, as in Fig. 2 (A) . 

But what we need is an electrical half 
wavelength. Coaxial cable slows an RF 

wave and in effect shortens the wave- 
length. This must be taken into account. 

(A) 

t 18.2' 

(B) 

I 12' 
Fig. 2 

The speed (Velocity Factor) for com- 
mon coax is .66. To get an electrical half 
wavelength we multiply this factor by 
the true half wavelength, which works 
out this way: .66 x 18.2 = 12 feet, as in 
Fig. 2 (B) . So an electrical half wave- 
length is 12 feet, and that is the length of 
coax you need. 

After the proper length of coaxial 
cable is installed it is still possible to in- 
crease the transmitter's RF output. 
Even with ideal cable matching, the 
transmitter is working into a 32 -ohm 
load. By raising the radiation resistance 
of the antenna we can make it approach 
a perfect match with the transmitter, 
and maximum power can be delivered. 
To raise the antenna's radiation resist- 
ance we simply lengthen the whip itself, 
and then insert a trimmer capacitor to 
readjust the frequency (see Fig. 3) . 

The normal CB whip is 108 inches 
(102 -inch whip plus 6 -inch spring) . If 
the antenna is extended beyond 108 
inches, the voltage and current relation- 
ship at the base of the antenna changes, 
and that changes the radiation resist- 

Fig. 3 

ance. The practical limit of antenna ex- 
tension to 'avoid breaking toll booth 

123" 
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lights and striking overpasses is about 
15 inches, depending on where on the 
car the antenna is mounted. 

Lengthening the antenna raises the 
radiation resistance at 27 mc, but the 
resonant frequency is lowered. So the 
antenna resonance must be returned to 
the operating frequency. This is done by 
installing a 100 mmf trimmer capacitor 
between the base of the antenna and the 
center conductor of the coaxial cable. 
The capacitor electrically resonates the 
antenna to 27 mc. The capacitor is ro- 
tated for maximum loading or lowest 
SWR. Any small capacitor will do. 

When the antenna is extended, two 
other important improvements result. 
The increased length lowers the radia- 
tion lobe of the antenna. This means that 
the signal will travel more parallel to 
the ground, resulting in a stronger sig- 
nal at the receiving stations. Secondly, 
the high current area of the antenna is 
removed -from the body of the car. The 
whip antenna radiates from the high 
current area of the whip, which is at 
the base. By extending the whip, the 
high current area is moved up and away 
from the car body, increasing radiation 
and improving the radiation pattern. 
Figure 4 illustrates this point. (A) is a 
standard whip with the current dis- 

' tributed as shown. (B) is an extended 
whip, illustrating how the current node 
is moved up the antenna. 

While other subtle changes can im- 
prove performance there is one more 

(A) 

MAX. 

Fig. 4 
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tMAX. 

major improvement which is possible 
with those CB transmitters having a 
fixed output link. Figure 5 illustrates 
the idea -a souped -up tank circuit. (A) 
shows a normal output tank coil with a 
link of one or two turns wrapped around 
it. These links are designed to operate 
with 50 -ohm antennas. In many in- 
stances transmitters do not load up to 
full plate input because of reactances 

Fig. 5 

existing in the antenna system. By add- 
ing a trimmer capacitor in the ground 
lead of the link, the reactances can be 
tuned out, permitting the transmitter 
to be loaded to full potential. This modi- 
fication is shown in Figure 5 (B) . The 
capacitor is a 50 mmf variable, adjusted 
for maximum loading of the transmit- 
ter. 

Any practical method for improving 
a mobile antenna that you come across 
should be tried. It is difficult not to bet- 
ter the situation when there is so much 
room for improvement. 

Manufacturers of Citizens Band an- 
tennas may in the future offer whips of 
improved design, incorporating many of 
the features we've discussed. But they 
seemingly have been reluctant to rede- 
sign their products thus far. 

Keep in mind that all improvements 
made to the transmitting antenna also 
are applicable to receiving. An antenna 
system which gives top transmitting 
performance gives top receiving per- 
formance. 

(A) 

TO ANT. 

(B) 
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NTERNATIONAL RECTIFIER SO- 
L LAR CELL AND PHOTOCELL 
HANDBOOK. By John Sasuga. In- 
ternational Rectifier Corp., El Segundo, 
Calif. 111 pages. $2. 

This slim paper -back may not be easy 
to find in your neighborhood, but it's 
worth searching out even if you have to 
write directly to IR. It is an inval- 
uable reference guide for anyone inter- 

ested in solar- or photocells. And it is 
intended not only to outline the theory 
and uses of these gadgets but also to 
stimulate the experimenter to find new 
applications for them. The book pro- 
vides some 75 practical light -operated 
projects, gives a wealth of illustrative 
material and a good many off-beat items 
(such as the electric car pictured here 
being operated by the umbrella of solar 
cells on its roof) . Altogether, there's 
enough useful, interesting information 
here to satisfy any experimenter. 

SEMICONDUCTOR DEVICES. By 
Rufus P. Turner. Holt, Rinehart & 

Winston, New York. 278 pages. $6.95. 
If the brave new world of semicon- 

September, 1961 

ductors is a whole or partial mystery to 
you, here is a must addition to your 
electronics bookshelf. While it's hard 
for any book to be definitive in a field 
that changes so rapidly, Turner's comes 
close close enough to forecast a long 
and useful life for it. Beginning with 
the basic structure of semiconductors, 
Turner goes on to cover each important 
breed in good detail, including the en- 
tire family of sensors, such as photo- 
electric cells and thermistors. After out- 
lining a host of circuit applications, he 
provides an important chapter on tests 
and measurements of semiconductor 
circuits. And, although the book is ob- 
viously intended to be a standard text 
in its field, its style is as readable as the 
subject is ever likely to allow. A good 
buy for beginner or old pro. 

THE R/C PRIMER -RADIO CON- 
TROL FOR ALL. By Howard G. 

McEntee. Kalmbach Publishing Co., 
Milwaukee. 65 pages. $2. 

Any hobbyist with an interest in 
radio -controlled model planes and boats 
will find a great deal of useful informa- 
tion in this book. It does not supply any 
construction plans for control units or 
models, but it does provide practical tips 
on radio control. Starting with a chap- 
ter on operating frequencies and licens- 
ing regulations, it proceeds to discuss 
the kinds of control available from vari- 
ous types of equipment and furnishes 
plenty of guidance on installation, test- 
ing and maintenance. If models are 
your meat, so is this book. 

THE PRINCIPLES OF BOOLEAN 
ALGEBRA WITH CIRCUIT AP- 

PLICATIONS. Philco TechRep Di- 
vision, Philadelphia. 20 pages. 75¢. 

Although its title is a mouthful -par- 
ticularly for a 20 -page pamphlet -here 
is a valuable [Continued on page 103] 
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III .I:GTRONIC BRAIN 
Have a question on electronics? Send it to 
Electronics Illustrated, 67 West 44th St., Ne 
Enclose a stamped, self -addressed envelope 

Electronic Brain, 
w York 36, N. Y. 
for prompt reply. 

Weak, Garbled Sound 
After my radio has been on for a few 

minutes, the volume drops. When I turn 
up the volume control, the sound be- 
comes very garbled. What's causing 
this? 

Frank J. Seeley 
Santa Ana, Calif. 

From the symptoms we would say 
that your difficulty might be a gassy 
power amplifier tube or a defective 
power amplifier cathode bias resistor. 
First check the tube and if defective, 
replace it. If the tube is good, the 
chances are the cathode bias resistor, 
due to wattage underrating, overheats 
and increases in value after the set is 
on for a while. If the output tube is a 
5005, 50B5, or a 50L6, replace the re- 
sistor with a 150 -ohm, 1 -watt unit. 
TV Picture Tubes 

How are picture tubes for television 
receivers rebuilt? Is it possible to re- 
build these tubes in a home workshop? 

H. Davidson 
Cincinnati, Ohio 

In the TV picture tube rebuilding 
process, the neck of the old tube is first 
cut off by a special hot -wire process. 
This is done slowly and evenly so that 
the vacuum seal is not broken too sud- 
denly. The old electron gun and tube 
base are then removed and discarded. 

In a good rebuilding process, the en- 
tire glass envelope is then acid -cleaned 
to remove all old cement and the origi- 
nal phosphor on the face of the picture 
tube. New phosphor is then baked into 
the inside glass face; a completely new 
cathode -ray gun, tube base, and neck 
are then welded into the old glass "bel." 
Actually, the only part of original pic- 
ture tube that is used in a good rebuilt 
is the glass. The air is then carefully re- 
moved by efficient vacuum pumps and 
the tube is ready for service. 
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This rebuilding process is certainly 
not possible in the home workshop. The 
need for special chemicals and ovens, 
and the requirements of the vacuum 
pump system make this process pro- 
hibitively expensive as well as danger- 
ous for the novice. 

Radio-Intercom Muting 
In the radio- intercom described in 

the October, '60 issue you mention that 
the radio signal is muted automatically 
when a call is put through the intercom. 
How is this done? 

Leonard E. Szymanski 
Independence, Ohio 

The method used for silencing the 
radio in radio-intercoms when the sys- 
tem is used as an intercom requires a 
small (130V AC, 10 -20 ma) selenium 
rectifier, two resistors, and a capacitor. 
The call switch on the intercom should 
have an extra pole. 

AVC BUSS 

117V 
AC 

SR1 
+ 

TO PLATE OF 
RECTIFIER TUBE 

2.7 MEG 

O5MF 

COMMON 8- 

CALL 

Here's the idea. When the call switch 
is pressed, the added rectifier applies a 
high negative voltage to the AVC line 
of the receiver. This cuts off the IF am- 
plifier without affecting the audio stage 
in any way. Care should be taken when 
modifying a receiver to make sure add- 
ed components do not cause shorts. - 
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The behind -the -ballyhoo story of those negative 

ionizers -how they work and what they do for you. 

By Lee Sheridan 

NOWADAYS all you have to do to get relief from asthma, 
kick hay fever, clean out your trachea, lose that draggy feel- 

ing or stay optimistic ... is flip a switch, one that turns on a nega- 
tive ion generator. 

It is unlikely that negative ionizers are strangers to you. No 
new electronic product since television has been brought out with 
more publicity, advertising and general ballyhoo. The gist of it 
all concerns the marvelously beneficial effects negative ions can 
have on the human body. The list in our opening paragraph is 
only a beginning. 

How does an ion generator work? And are negative ions really 
that wonderful? 

Negative ions, which you and 
I have breathed all our lives, 
are nothing more than some 
molecules of oxygen, dust, 
or water vapor which have 
picked up a negative 
electrical charge. Other NOW 
particles have a positive 
charge and are called 
positive ions. 

These ions used to be 
referred to as atmospheric 
electricity, and people have 
been talking about that 
subject for almost two 
centuries. What they were 
concerned about back 
there in the 1700's was 
how atmospheric elec- 

MAKES BREATHING EASIER 
SPEEDS TRACHEAL CLEANSING 
RELIEVES RESPIRATORY CONGESTION 

ik 8E MORE ALERT VW( OPTIMISTIC 

FEEL BETTER 

THIS 

PORTABLE 

HEALTH 

APPLIANCE 

IS 
DESIGNED 

TO 

CONTROL 

AND 

RELIEVE: 

RESP,RATo 
AILMENTS 
ASTHMA 
HAY FEyER 

r?UsT N 
D 
ALLERGIES 

Ion generator literature put out by manu 
facturers lists a great variety of claims. 
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Thermionic ion generator: 
heating coil emits electrons (black 
dots) which combine with atoms or 
molecules to form negative ions (shown 
as having 3 electrons). Some atoms lose an elec- 
tron, are positive ions (shown with 1 electron). 
When the nickel mesh grid is at zero potential ... 

POWER 
SUPPLY 

tricity affects people, and we're still 
talking about it, using a different name. 
The general idea is that negative ions 
are the good guys, healthwise, and posi- 
tive ions are black leather jacket char- 
acters. And one of the problems of this 
world, aside from a few wars and 
H- bombs, is the fact that the air nor- 
mally contains about five positive ions 

RADIOACTIVE 
SOURCE 

d7 + 

OE- 

O O 0 0 O 
HEATING 

ELEMENT -1.-60 p 
a _- 

° D 
D 

0 

A 
-*) 

NICKEL MESH 
GRID 

NEGATIVE DC 
POTENTIAL 

. . . all particles escape but 
when it has a negative potential 
(right drawing) the negative ions 
and electrons are repelled into room or 
back toward coil. The unwanted positive ions are 
attracted by the grid and grounded. Grid potential 
is rapidly pulsed to pump out the negative ions. 

POWER 
SUPPLY 

to four negative ones. 
The ratio gets worse during hot, dry 

spells and just before storms, and you 
feel dull and depressed as a result. For 
a long time it has been known that 
people being belted by hot Sirocco and 
Mistral winds were more likely to shoot 
holes through each other than were 
those living in air -conditioned pent- 
houses. Courts used to adjust sentences 
accordingly, figuring it was really the 
wind's fault. Now we think the whole 
thing should have been blamed on posi- 
tive ions. 

Nature uses a number of methods to 
produce her ions -radiations from the 
soil, cosmic rays from outer space, sun- 
light, ultraviolet radiations and light- 
ning flashes -but she turns them out in 

Radioactive ion generator: beta particles (tiny 
black dots) emitted by radioactive source collide 
with neutral atoms and knock electron off. Electron 
combines with another neutral atom to form 
negative ion, which is repelled into room by 
negative charge on plate at right. Atom losing 
electron, now unwanted positive ion, is attracted 
to plate and grounded. Negative ions are shown 
with 3 electrons, positive ions 1, neutral atoms 2. 
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the wrong proportions, as noted above. 
That is where the negative ion genera- 
tor has found a job for itself -to produce 
enough negative ions to offset Mother 
Nature, at least in a small area. 

No one says negative ions actually 
cure anything. They just make you feel 
good while you're sick, according to 
what you read. An asthma sufferer, for 
instance, gets relief because his breath- 
ing is made easier, as is the case with 
hay fever victims. The human breathing 
tract has tiny hair -like cilia that wave Emerson Ionator has electrostatic air cleaner: 
back and forth and push out pollen, dust a high -voltage field produces negative ions. 

: 

:a:..+i 3. F......Ï :........i....._ ...... ......................................... . ..... .,,;....:: ..............._ 
...._._.. 

.............. 
-.:,.:_..._ 

Ductless Progress range hood Lectric -Aire generates ions Ionaire radioactive model is 

cleans air and gives it a shot with radioactive "iewel" in mainly for professional use. 
of negative ions as it passes. center of the perforated grille. It has list price of $149.50. 

and other foreign matter. Negative ions 
are supposed to help the cilia do a bet- 
ter job. 

Negative ions, it is said, also kill air- 
borne bacteria and thus prevent the 
spread of viruses, tuberculosis, scarlet 
fever, etc. There have even been some 
claims that negative ions have a bene- 
ficial effect on high blood pressure, 
sinusitis, burns, ulcers, arthritis, rheu- 
matism and other such maladies. But 
the most oft -stated benefit you hear is 
the negative ion's ability to make you 
just feel good all over. 

How true are the claims? 
The American Medical Association 

has said it knows of no satisfactory 
medical evidence that negative ioniza- 
tion has an effect such as is claimed. 
It also calls the [Continued on page 117] 

This microphone- shaped Ionaire generator is simi- 
lar to the unit above, but is meant for home use. 
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An Experimental 

Generator Generator 
Here's an inexpensive home -built device that dupli- 
cates costly commercial units 
By George Gordon 

BY ALL odds, the most -talked about new electronic device now on the mar- 
ket is the negative -ion generator. How well these invisible particles do the 

jobs claimed for them is open to some question (see EI's preceding article) but 
the fact remains that a great many negative ion generators are being sold for 
$75 to $100 and more. 

We present the EI Negative Ion Generator as an experimental apparatus. 
It is an interesting project to build and its method of operation can make an 
engrossing study. Cost can be held to less than $20. 

EI's generator also includes an optional ozone lamp (OZ1) which may be 
switched on (with SW2) for short periods to rid the air of unpleasant odors. 
It should not be turned on continuously because high concentrations of ozone 
can be harmful. 

All components of the generator are standard including the radioactive ele- 
ment, which actually is an anti -static "jewel" normally used to keep records 
dust -free. The radioactive ionizing element is a tiny bit of radium sul- 
phate set in a metal cup. It emits about 90,000 alpha particles (or elec- 
trons) a second and has a half -life of more than 1,500 years. It is quite 

SW I 

011 

C1__IMF 

SRI 

V 
SR2 

RADIUM 
SULPHATE 

METAL CUP 

ALUMINUM 
FILTER 
SCREEN-L__ 

fSR3 
SR4 SR5 

1 

R1 
C2 
MFT 

33MEG 

-1200V D C 

Voltage Doubler 

M 

PARTS LIST 
TI -Power transformer, 475 to 525 volt center - 

tapped high voltage secondary (center tap un- 
used), or 1000 volt secondary for half -wave 
hookup 

Cl -.I mf 1000 volt tubular capacitor 
C2 -.I mf 1600 volt tubular capacitor 
SRI -SRS- Silicon rectifier, 200 ma, 400 volt peak 

inverse voltage (Available for Soy each at Tab, 
III Liberty St., New York, N. Y.) 
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PARTS LIST (Continued) 
RI -3.3 meg, I/2 watt resistor 
Ozone lamp --4 watt G4SII (Available 

from Lafayette Radio and elsewhere) 
Aluminum Filter -E -Z Kleen manufac- 

tured by Research Products Corp. 
(Available at hardware and air con- 
ditioning supply stores) I- Ionizing Jewel Audiotex Atomic 
Stat Elam 

I -Fan and motor 
I -12" speaker baffle 

Ti 

Half Wave 

SW1 

SRI 
1000 

VOLTS 
Cl 
.1MF 

NEGATIVE 
LEAD 
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Aluminum filter screen sections 
shown are both part of front screen. 
OZ1 and BL1 lamps are optionaL 

ALUMINUM 
FILTER SCREEN 

JEWEL 

ALUMINUM 
FILTER SCREEN 

IFRONTI 
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Ionizing jewel is glued in a ?/á" hole drilled in 
a 1" block of wood glued to unit's front panel. 

harmless unless it's swallowed or held 
close to the nose for a long period. The 
electrons emitted by the element join 
molecules or atoms of oxygen (oxygen 
usually exists in molecular form in na- 
ture). Since each electron carries a 
negative charge, it upsets the balance 
of the neutral molecule and transforms 
the whole mass into a negative ion. 

The generator propels these ions out 
into the room with a 1,200 -volt negative 
charge on the metal cup and aluminum 
filter screen. Air set in motion by the 
fan also helps circulate the ions around 
a room. Keep the enclosure at least a 
foot away from any wall to insure an 
adequate air flow through the rear of 
the cabinet. 

The particular filter screen specified 
for the front and rear of the enclosure 
is a new product designed as an air con- 
ditioner filter replacement and the 
manufacturer claims that it effectively 
removes dust, pollen, etc., from air pass- 
ing through it. Resistor (RI) isolates 
the screen from the power supply and 
eliminates all possibility of shock. 

Construction 
The voltage doubler circuit shown 

uses the full high voltage secondary 
winding of an ordinary power trans- 
former to deliver 1,200 volts DC. If you 
have or can purchase cheaply, a surplus 
transformer with a 1,000 -volt secondary, 
you can use a high- voltage diode in a 
simpler half -wave rectifier circuit. Be 
sure to tape up the ends of unused cen- 
ter taps and filament windings. 

The silicon rectifiers employed in this 
unit sell for about 50¢ each. Their peak 
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inverse voltage rating is only 400 volts, 
however. Since a 1,200 -volt silicon rec- 
tifier costs about $2.50, the cheaper ones 
were used in series for economy reasons. 

The ionizing jewel is mounted by 
drilling a 1/4 -inch hole in a 1" block of 
wood, gluing the jewel in the hole and 
then the block to the front panel. 

The smaller the fan, the smaller the 
enclosure you will need, of course. In 
this case, speaker baffle for 12" speakers 
was used because it combines a compact 
attractive appearance with relatively 
low cost. If the fan is small enough, a 
10 -inch baffle will do. 

Make certain that you solder a lead 
from the negative side of the power sup- 
ply to the ionizing jewel. Using the posi- 
tive side will simply attract the negative 
ions and ground them. Solder the lead 
to the metal cup containing the radio- 
active element with a hot iron and work 
quickly! The solder will take hold bet- 
ter if you first scrape the metal at the 
point to be soldered to obtain a shiny 
surface. 

The front filter connected to the nega- 
tive DC potential serves as a charged 
screen to repel any negative ions that 
may wander back toward the enclosure. 
The amount of aluminum filter needed 
will vary from 11 to 2 square feet de- 
pending on enclosure size. Since you 
can't solder to the aluminum, thread 
the bare end of the negative lead 
through the screen. Do the same with 
the lead to the jewel. A 40 watt incan- 
descent lamp must be used in series with 
the ozone lamp to provide adequate bal- 
last. CAUTION: Do not expose your- 
self to or look at the direct rays of the 
ozone lamp 
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Comprehensive courses in 

Electronic Fundamentals 

TV Servicing - Color TV - 
Electronics for 

Automation - 
Transistors __- 

I 

LET RCA TRAIN YOU AT HOME 
RCA Institutes, one of the leading technical 
institutes in the United States devoted 
exclusively to electronics, offers you the fin- 
est training -at -home. The very name "RCA" 
means dependability, integrity, and scien- 
tific advance. Practical work with your very 
first basic lesson. You build and keep prime 
quality equipment. Pay as you learn. No 
installment payments necessary. You pay for 
your next study group only when you order 
it. And remember, in electronics the more 
you know the higher you go. Licensed by the 
University of the State of New York 
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Resident school courses in Los Angeles and 
New York City also offer college -level train- 
ing in any field of electronics you may 
choose. Classes begin four times each year. 
Free Placement Service. 

SEND POSTAGE -PAID CARD TODAY 
FOR FREE ILLUSTRATED BOOK! 

Check Home Study or Resident School Box 

RCA INSTITUTES, INC. A SERVICE OF RADIO CORPORATION OF AMERICA 
350 WEST FOURTH ST., NEW YORK 14, N. Y. 610 S. MAIN ST., LOS ANGELES 14, CALIF. 

The Most Trusted Name in Electronics 
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By Robert Hertzberg, W2DJJ 

BUILD OR BUY? ... Here is a letter 
that is typical of many I've been 

receiving from readers of the Ham 
Shack: 

"I am not a ham yet but plan to ap- 
ply for my license soon. I would like 
to know whether you would advise a 
new amateur to buy or build his first 
rig." -Mike Murphy, Toledo, Ohio. 

Definitely plan to build at least half 
the station, Mike. This is an interesting 
and rewarding way of acquainting your- 
self with electronic components, assem- 
blies and circuits. There are numerous 
kits on the market that save you the 
hard work of forming and drilling a 
metal chassis and permit you to concen- 
trate on the more important jobs of as- 
sembling and wiring. Kits are great fun 
and, since they are pre -engineered, you 
can be pretty certain the finished sets 
will work if you follow all instructions 
faithfully. 

"Which half ?" you're probably ask- 
ing. A lot of would -be hams are sur- 
prised when I recommend that they 
build the transmitter. Neophytes seem 
to have the idea that receivers are sim- 
ple and transmitters complicated. Gen- 
erally it's the other way around. Lining 
up the multiple circuits of a really good 
communications receiver is a critical 
and difficult chore and may well require 
test equipment that costs as much as the 
set itself. Adjusting a transmitter is a 
relative cinch, even for a beginner, and 
in most cases does not require external 
accessories. 

-o-- 
Sun Spots. We are just about to enter 

a period in the 11 -year sun -spot cycle 
when solar ionization will adversely af- 
fect short -wave communications. The 
various reflecting layers surrounding 
the earth will boil in turmoil and QSO's 
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will be freakish. This is all part of the 
game and nothing to worry about. In 
fact, the very uncertainty of band con- 
ditions will make unexpected local and 
DX contacts all the more sporting. 

Some of the bands are already start- 
ing to act queerly. Recently, on 15 
meters, I heard three different New Zea- 
land stations calling CQ with such fan- 
tastic strength that I had to back off both 
the RF and AF gain controls on my SX- 
101A to keep the loudspeaker from rip- 
ping. Other East Coast hams heard 
them, too, because when each of 'em 
signed the air was filled with calls. And 
do you know ... not a single U. S. sta- 
tion connected! The ZL's tried another 
few CQ's, and then quit. 

-o- 
Time, Please. Confused by references 

to GMT and GCT when times are stated 
according to the 24 -hour clock? You 
needn't be [Continued on page 114] 

An accomplished ham operator at the ripe old 
age of 13 is Clifford Magnuson. KN9WMU, of 

Chicago. Cliff's compact station includes a John- 
son Viking transmitter and National HRO re- 
ceiver. He would rather work CW than phone. 

photo by Ben Woodruff, W9UE 
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ALL ABRO 

UT RNATORS 
By Ken Gilmore 

'WE PUT a tremendous strain on the V electrical systems of our cars. We 
install heaters, radios, air conditioners, 
electrical windshield wipers, power 
seats, ham rigs, and now CB trans- 
ceivers, all of which gobble up every 
watt of power our batteries and genera- 
tors can squeeze out. We drive mostly in 
cities and towns, where the engine 
idles in traffic jams and while 
we wait for lights to 
change. We rarely .! 
drive fast enough to 
let the overworked 
generator charge 
the battery prop- 
erly. 

The result: more 
run -down bat- 
teries, more cold 
winter mornings 
when the old bus 
refuses to start, 
more frayed tempers 
and jangled nerves. 

But now, electronic sci- 
entists have teamed up with 
automotive engineers to give 
the electrical nerve systems in 
our cars a new lease on life. 
They've done it by designing an 
alternator -an AC generator -to re- 
place the DC job which has been 
recharging our batteries ever since elec- 
tric headlights replaced kerosene lamps. 
The trouble with a DC generator is that 
it doesn't turn out enough current to do 
much good until the engine gets to 
cruising speed. The alternator, on the 
other hand, grinds out a lot of watts 
even when the engine is idling. It's also 
more troublefree than the DC job and 
has other advantages we'll talk about 
later. 

Alternators themselves, of course, 
aren't new. Chances are, your city has 

been using them to generate electric 
power for a half -century. They've been 
used in heavy -duty automotive appli- 
cations -police cars, for example -for 
many years. But they were impractical 
for passenger cars. The main problem 
springs from the fact that alternators 
produce AC current while our car bat- 

teries and electrical systems need 
DC. This means rectifica- 

tion. 
The high- output al- 

ternators used in po- 
lice cars solved the 
problem with a 
bank of selenium 
rectifiers. They did 
the job but were 
bulky and expen- 
sive. If one part 
burned out, you 

had to replace the 
whole system. 
The breakthrough 

came when semiconduc- 
tor scientists, the fellows 

who gave us transistors and 
tunnel diodes, came up with 

silicon diodes, which were small, 
light and cheap -but still able to 

handle the whopping current loads 
needed in automobiles. 

We'll see what makes an alternator 
tick in a moment, but first let's look into 
a standard DC generator, shown in sim- 
plified form in Fig. 2. As the armature 
coil cuts the magnetic lines of force be- 
tween the field magnets, a current is in- 
duced in the coil. When the armature 
rotates, current first flows in one direc- 
tion in the coil, then in the other. The 
commutator serves as an automatic po- 
larity reversing switch which keeps 
current always flowing through the load 
(in this case the lamp) in one direction. 

Fig. 3 is a simplified diagram of an 
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FIG. 1 

Alternator is smaller, lighter than generator. Note 
rectifying diodes that are pressed in end of case. 

FIELD POLES 

BRUSH 

ARMATURE 

COMMUTATOR 

FIG. 2 

Generator: Its two -direction current in the arma- 
ture changes to one direction for powering lamp. 

Alternator: output flows first one way, then the 
other ... and the lamp is illuminated by AC power. 

alternator. Solid slip rings are used in- 
stead of a commutator. Consequently, 
the output is alternating current. But 
what we need for the car's electrical 
system is DC. We get it in exactly the 
same way we do in a hi -fi amplifier: by 
rectification. Six silicon diodes con- 
nected in a full-wave rectifier circuit do 
the job. 

If the diagram in Fig. 3 looks a little 
strange it's because we've made a 
switch. In generating an electric cur- 
rent, it makes no difference whether the 
magnetic field is stationary and the wire 
moves, or vice versa. In most genera- 
tors, the field is stationary. The alterna- 
tor, however, uses the other approach. 
The magnetic field rotates, cutting the 
wires in the stator. 

The alternator's big advantage is its 
ability to generate current at slow 
speeds -even with the engine idling. 
But it has other good points. For ex- 
ample, it requires a much simpler volt- 
age regulator than its DC cousin. The 
regulator on your present car uses 
three relays. The first one, a circuit 
breaker, keeps the battery from pump- 
ing current backwards through the 
generator when the engine is idling. 
Since the alternator always generates 
current, it doesn't need a circuit 
breaker. 

As the DC generator's speed in- 
creases, its current output becomes 
greater and greater. If there were no 
regulation, it would soon overheat and 
burn itself out. The second relay keeps 
this from happening. The current regu- 
lator is not necessary in an alternator 
because the alternator is self -regulating. 
As the speed increases, the inductive re- 
actance of the windings increases, too, 
and keeps the output from rising to a 
dangerous level. 

The third relay is a voltage regulator. 
It keeps the generator from overcharg- 
ing the battery. This relay is the only 
one needed with the alternator. 

Although the automotive alternator 
is still an infant, one manufacturer - 
Chrysler -has already made this better 
kind of generator standard on its cars. 
Other manufacturers probably will fol- 
low suit. 1- 
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Atomic War on Disease 

Continued from page 58 

localized source of radiation coming 
from the brain should correspond to the 
tumor. It sounds simple, but there is a 
catch. The tumor permits the radioiso- 
tope to enter but it doesn't concentrate 
the element as the thyroid does I -131. 
A tumor also allows a radioisotope to 
escape with the result that the tumor 
contains no more of the substance than 
does the blood bringing it to the brain. 
Radiation from the tumor can't be 
differentiated from the blood's "back- 
ground" radiation or from stray radia- 
tions passing through the air of a 
laboratory. The outlines of the tumor 
appear hazy and its size and position 
are uncertain. 

Several methods have been devised 
to get around this difficulty. For in- 
stance, one could place a collimator, 
which amounts to a long tube shielded 
against outside radiation, between the 
radiation counter and the area to be 
scanned. This would permit only the ra- 
diation coming from a small part of the 
brain directly in front of the counter to 
be picked up. But while the collimator 
reduces the blurring of tumor outlines 
caused by stray radiation, it also cuts 
down the total amount of radiation fall- 
ing upon the counter, so that the 
counter may be unable to "recognize" 
the presence of the tumor in front of it. 

A more successful method has been 
developed by Dr. G. L. Brownell of the 
Physics Research Laboratory at Massa- 
chusetts General Hospital. Dr. Brown - 
ell's device, which consists of a pair of 
scintillation counters mounted facing 
one another from opposite sides of a 
patient's head, takes advantage of the 
following facts: among the radiations 
emitted by radioisotopes are particles 
called positrons. These have the same 
mass as electrons but are positively in- 
stead of negatively charged. When a 
positron meets an electron -which it in- 
variably does within a fraction of a sec- 
ond -the collision produces two gamma 
rays moving in opposite directions. 

In Dr. Brownell's device when two 
gamma rays strike the paired scin- 
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tillation counters simultaneously the 
occurrence is registered by a special 
coincidence circuit connecting the two 
counters. The counters are mounted on 
a mechanical scanning assembly which 
moves them back and forth in tandem, 
slowly scanning the patient's head. At 
the same time, a printing system follows 
a duplicate path over a sheet of paper. 
Each time the coincidence circuit regis- 
ters a certain number of simultaneous 
gamma rays, the printer makes a mark 
on the paper. This locates the tumor ac- 
curately and clearly in two dimensions. 
To place it in three dimensions, the total 
radiation count from each counter is fed 
into a circuit that determines which unit 
receives the greater amount of radia- 
tion. It then prints a curved line (left) 
or a straight line (right) as a visual in- 
dication of its findings, and the line in- 
dicates the afflicted side. 

These are but a few examples of how 
radioisotopes are used as diagnostic 
tracers in medicine's atomic war on dis- 
ease. Radiations from isotopes also can 
be used directly in treating patients. 
Radium has long been employed to treat 
cancer, for instance, and now the man- 
made radioactive isotope of cobalt is re- 
placing radium because it is cheaper and 
more plentiful. The radio -cobalt treat- 
ment of a patient is depicted in the lead 
photograph in this article. 

There are many more applications for 
radioisotopes, and techniques already 
developed have proven so successful 
that attempts are being made to adapt 
them to the study of diseases of other 
organs, such as the liver and pancreas. 

In the future radioisotopes will play 
more important roles in human health 
than we could hope to mention. That is 
not the end of the story, of course. Be- 
hind the hospital clinic and the doctor's 
office stands the research laboratory, 
where medical scientists work to put to- 
gether, piece by piece, the immense 
picture -puzzle of human biology. Here, 
radioisotopes are used to study the in- 
tricate processes by which we live, 
grow and reproduce, and why it is and 
how it happens that we become ill, and 
even how and why we die. Radioiso- 
topes, then, offer us all better health and 
longer life! -I- 
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SWL Schedules 

Continued from page 31 

world. Probably the most complete DX 
bulletin is issued by the Newark News 
Radio Club (215 Market Street, New- 
ark 1, N. J.) . It usually runs to 60 pages 
and is full of items about stations on 
the short -wave broadcast bands, ham 
bands, utility bands, FM, TV and long 
wave. You can get a sample bulletin 
for 25¢ from the club. 

The American SWL Club (c /o Ken 
MacNeilage, 46 -C Parkway Village, 
Cranford, N. J.) will send you a sample 
bulletin for 150. The Universal Radio 
DX Club (109 Mesa Street, Vallejo, 
Calif.) publishes a monthly bulletin 
called the Universalite which contains 
useful DX data. 

It might be noted that C. M. Stanbury 
II, EI's Contributing Editor on Short - 
Wave Listening and DX affairs, also is 
short -wave editor of The Universalite 
and FM editor of the Newark News. 

A great many short-wave stations will 
send you free programs and frequency 
schedules on request (such stations are 
listed by country at the end of this ar- 
ticle) . When you write to the stations 
you should ask to be placed on their per- 
manent mailing list. 

A few stations offer monthly English - 
language magazines containing infor- 
mation about station activities and local 
events. Some of these are free; in other 
cases the stations ask a small sum. 
Radio Netherland issues a free seven - 
page booklet describing DX antennas 
and grounding systems. Deutsche Welle 
and Radio Sweden send free bulletins to 
listeners who contribute DX items. 

At 191/2 and 491/2 minutes after the 
hour National Bureau of Standards sta- 
tion WWV gives propagation forecasts 
on 2.5, 5,10,15, and 25 mc. The forecasts, 
sent slowly in Morse code, tell the DXer 
what to expect in North Atlantic com- 
munications in the next six to 24 hours 
(WWVH in Hawaii gives forecasts for 
the Northern Pacific) . A booklet fully 
describing WWV's forecasts, as well as 
its other services, may be obtained for 
100 from the Superintendent of Docu- 
ments, U. S. Government Printing 
Office, Washington 25, D. C. Specify Na- 

tional Bureau of Standards Miscel- 
laneous Publication 236. The WWV 
propagation code goes like this: W1- 
useless, W2 -very poor, W3 -poor, W4 
-poor to fair, U5 -fair, N6 -fair to 
good, N7 -good, N8 -very good, N9- 
excellent. 

Below are listed short -wave stations 
or services offering free program sched- 
ules on request: 

Aden: 

Algeria: 

Andorra: 

Angola: 

Antilles: 

Argentina: 

Australia: 

Bolivia: 

Bulgaria: 

Cameroon Rep.: 

Canada: 

Ceylon: 

China (Communist): 

China (Free): 

Congo Rep.: 

Congo: 

Costa Rica: 

Czechoslovakia: 

Ecuador: 

Egyptian U.A.R.: 

France: 

Germany (East): 

Aden Broadcasting Service 
Box 1264, GPO 
Aden 
Direction Regionale Algerie 
Radiodiffusion Francaise 
21 Boulevard Bru 
Algiers, Algeria 
Radio Andorra 
Roc des Anelletas 
Andorre La Vieille, Andorra 
Radio Clube de Angola 
CP 229 
Luanda, Angola 
Radio Victoria 
Oranjestad, Aruba 
Netherlands Antilles 
Radio Nacional 
Ayacucho 1556 
Buenos Aires, Argentina 
Radio Australia 
Box 428G, GPO 
Melbourne, Australia 
La Cruz del Sur 
Cajon 8 
La Paz, Bolivia 
Bulgarian Broadcasting Service 
4 Dragon Zankov St. 
Sofia, Bulgaria 
Radio Douala 
BP 986 
Douala, Cameroon Republic 
International Service 
Canadian Broadcasting Corp. 
Box 6000 
Montreal, Que. 
Radio Ceylon 
Box 574 
Colombo 7, Ceylon 
Radio Peking 
Broadcasting Centre 
Peking, Chinese People's Republic 
Air Force Broadcasting Station 
1507 Chung Cheng Rd. 
Taipei, Formosa 
Broadcasting Corp. of China 
New Park 
Taipei, Formosa 
Radiodifusion Nationale de la 

Republique du Congo 
BP 3171 
Leopoldville, Congo Republic 
Radio Brazzaville 
BP 108 
Brazzaville, Congo 
Faro del Caribe 
Apt. 2710 
San Jose, Costa Rica 
Czechoslovak Radio 
Praha 2 
Stalinova 12 

Czechoslovakia 
Radio Station HCJB 
Talcottville, Conn. (U.S.A.) 
U.A.R. Broadcasting Corp. 
4 Sherifein St. 
Cairo, Egypt 
Radiodiffusion- Television Francaise 
107 Rue de Grenelle 
Paris 7, France 
Staatliches Rundfunkkomitee 
Berl i n -O berschonewe id e 
Nalepastrasse 18 -50 
East Germany 
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Germany (West): Deutsche Welle 
Postfach 344 
Koln, West Germany 

Great Britain: British Broadcasting Corp. 
630 Fifth Ave. 
New York 20, N. Y. 

Guatemala: Radio Nacional 
14 Ave. C-47, Z -I 
Quezaltenango, Guatemala 

Haiti: Radio Lumiere 
BP 71 

Cayes, Haiti 
Hungary: Magyar Radio es Televizio 

Brody Sandor -S.u. 5 -7 
Budapest VIII, Hungary 

India: Director of External Services 
All India Radio 
New Delhi, India 

Indonesia: Radio Republik Indonesia 
Box 157 
Djakarta, Indonesia 

Iraq: Broadcasting Station of the 
Republic of Iraq 

Baghdad, Iraq 
Israel: Israel Broadcasting Service 

Jerusalem, Israel 
Japan: Nippon Hoso Kyokai 

No. 2, 2- chome, 
Uchisaiwai -c ho 
Chiyoda -ku 
Tokyo, Japan 

Korea: Korean Broadcasting System 
Seoul, Korea 

Liberia: ELWA Radio Village 
Box 192 
Monrovia, Liberia 

Malaya: Radio Malaya 
Federal House 
Kuala Lumpur, Malay 

Monaco: Trans World Radio 
BP 141 

Monte Carlo, Monaco 
Radio Monte Carlo 
16 Boulevard Princesse Charlotte 
Monte Carlo, Monaco 

Netherlands: Radio Nederland Wereldomroep 
Box 222 
Hilversum, Netherlands 

New Zealand: Radio New Zealand 
Box 2396 
Wellington, N.Z. 

Nigeria: Nigerian Broadcasting Corp. 
Broadcasting House 
Lagos, Nigeria 

Norway: Norsk Rikskringkastinq 
Bj. Bjornsons Plass I 

Oslo, Norway 
Pakistan: Radio Pakistan 

71 Garden Kd. 
Karachi 3, Pakistan 

Philippines: Far East Broadcasting Service 
Box 2041 
Manila, Philippines 

Portugal: Emissora Nacional de Radiodifusao 
Rua do Quelhas 2 
Lisboa, Portugal 

Rumania: Radiodifuziunea Televiziunea 
Romina 

Box Ill 
Bucharest, Rumania 

Senegal: Radiodiffusion du Senegal 
BP 1765 
Dakar, Senegal 

Solomon Islands: Solomon Islands Broadcasting 
Service 

Box 115 
Honiara, Solomon Islands 

Sweden: Sveriges Radio 
Box 995 
Stockholm I, Sweden 

Switzerland: Swiss Broadcasting and Television 
Corp. 

Neuengass -Passage 2 
Berne, Switzerland 

Tahiti: Radio Tahiti 
Rue Dumont d'Urville 410 
Papeete, Tahiti 

Tunisia: Radiodiffusion Television Tunisienne 
139 ay. de Paris, 
Tunis, Tunisia 

United States: 

Union 

International Broadcast Station 
KGEI 

Box 887 
Belmont, Calif. 
Voice of America 
Washington 25, D. C. 
WRUL, Worldwide Broadcasting 

System 
4 West 58th St. 
New York, N. Y. 

of S. Africa: South African Broadcasting Corp. 
Box 8606 
Johannesburg, South Africa 
Radio Moscow 
Moscow, U.S.S.R. 

U.S.S.R.: 

CB Corner 

Continued from page 35 

the FCC as a tool of comrrfunication. 
Another entry on the 505 form that 

could cause difficulty: Item 11 asks if 
the transmitters are crystal controlled. 
When applying for the popular Class D 
band (27 mc) , a no answer makes the 
application unacceptable. Transmitters 
must be crystal controlled in this serv- 
ice. And don't forget to present the 
filled -out application to a Notary Pub- 
lic for his seal and signature. Then mail 
it to the FCC, Washington 25, D. C.- 
not to the local office where you might 
have received the form. 

-o-- 
Antennas . . . A recent letter from 

Raymond Gray of Toulon, Ill., raises the 
question of whether a CB licensee can 
make his own antenna. We'll split the 
answer into two parts, legal and prac- 
tical. There is no barrier in the rules to 
a home -made antenna if its elements do 
not raise the height of a man -made 
structure or natural formation by more 
than 20 feet. This rule most often affects 
the vertical dipole which rises to over 
17 feet. The important point is that the 
height rule refers to the tip of the an- 
tenna and not to its low end. 

The practical aspect? No other single 
factor is more important to CB range 
than the antenna. Slight mistuning, mis- 
match or incorrect dimensions will 
knock radiated power down to a fraction 
of the proper level. Thus, the builder 
must be familiar with antenna design, 
have test equipment and display the 
talents of a plumber, especially for a 
complex array. Best bet is to stick to a 
pre- engineered job of the commercial 
variety or one of the detailed plans that 
appear occasionally in El 
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Our Second War With Japan 

Continued from page 72 

employees. If you happen to work for a 
company which is put out of business, 
the point is driven home the hard way. 

In 1960 Japan sent us some 3,900,- 
000 radios with three transistors or 
more. In 1961 they expect to ship us over 
4 million. 

The view that cheap labor permits 
Japan to beat our prices is not the whole 
story. Girl radio assemblers in Japan 
get about $22 a month for a 42 -hour 
week. The employer usually provides 
dormitory housing for $1 a month, pro- 
vides free accident insurance and pays 
two- thirds of the cost of health pro- 
grams. Where the employee doesn't live 
in company housing the employer pays 
the cost of transportation to and from 
work. Bonuses are given twice a year 
and range from six weeks to five months 
of pay. Many companies operate resort 
hotels where they send their engineers 
and families for vacations at company 
expense. Some companies do more, 
others do less, but as a whole Japanese 
labor costs are lower than ours. How- 
ever, the price you pay for a Japanese 
product is not in direct relation to these 
labor costs or Japan's selling price. The 
price to the American importer of a six - 
transistor radio at the port of entry, for 
instance, is about $9.40. At that point the 
markup begins. 

How great an onslaught of radios, 
meters, transistors, etc., we get from 
Japan each year is determined by MITI, 
the Japanese Ministry of International 
Trade and Industry. And through 
quality control standards, this govern- 
ment agency has been able to shake off 
Japan's prewar reputation as a cheap 
imitator. There still is a great amount of 
inferior merchandise made in Japan but 
the manufacturers have difficulty get- 
ting export permission. 

Ralph Cordiner's we- must -automate 
solution to our problem might be effec- 
tive if that automation extended all the 
way from raw materials to finished 
products. Automated assembly lines 
alone are not the answer because Japan 
is now almost as well automated as we 

are. Toshiba's Tokyo factory, for in- 
stance, is in a modern building and in- 
cludes up- to-date automated equipment 
from which pours a locust -like swarm of 
transistor radios. 

One reason American manufacturers 
are having difficulty competing lies in 
our distribution system. A typical prod- 
uct goes from the maker to an area 
distributor, to a city or local distributor, 
and finally to the retailer, with each man 
getting his cut of the profits. In contrast, 
many Japanese lines are imported di- 
rectly by the retailer, one step from the 
manufacturer. The retailer's profits are 
higher, his markup lower. A more flex- 
ible or less devious distribution system 
for American firms would help. 

A spokesman for one of the large 
radio mail -order houses (which does 
not handle much Japanese goods) sees 
the situation this way: "We've just got 
to accept the fact that in certain areas 
the Japanese can clip our ears. They did 
it in the 35mm camera field, so our 
people started making other products. 
If the Japanese kill us with transistor 
radios, we've got to make something 
else where they don't compete." 

One possession of this country that 
the Japanese can't copy is our genius in 
research, technical know -how and de- 
sign. And we know the market better. 
U. S. manufacturers can give a more 
appealing design to an everyday prod- 
uct and find a waiting market. The Japa- 
nese have not so far demonstrated any 
outstanding ability as designers, espe- 
cially at designing products pleasing to 
American eyes. 

Further, we can and have exported 
our research and know -how to Japan 
in cooperative setups benefitting both 
parties. It works like this: the American 
company owns part of the new joint 
venture in Japan and furnishes engi- 
neering know -how, patents and super- 
visory and administrative personnel. 
The Japanese do the manufacturing. 
The products are sold in Southeast Asia 
and other world markets. Sperry -Rand 
has set up such an operation for 
computer manufacturing. Robertshaw- 
Fulton and Minnesota Mining have 
somewhat similar arrangements. 

Perhaps the real significance in this 
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second war with Japan is that it is only 
a prelude to something bigger. Today 
Japan is hurting our manufacturers. To- 
morrow, with increasing industrializa- 
tion and technical competence all over 
the world, any number of countries, in- 
cluding those behind the Iron Curtain, 
may be in a position to wreck our do- 
mestic and world markets. We must find 
a friendly way out of the Japanese 
affair. If we don't, we lose a certain seg- 
ment of our economy today. But tomor- 
row we lose the world. 

What is the answer? As an old pro 
politician might say, "That's an inter- 
esting question. I'm glad you asked 
that." -6. 

Good Reading 

Continued from page 85 

introduction to an increasingly im- 
portant subject. Boolean algebra 
(named for George Boole) provides 
the basic system of working logic for 
today's digital computers, providing the 
means for translating logical processes 
into mathematical symbols which a ma- 
chine can handle. Although symbolic 
logic is far from easy to tackle, this 
pamphlet supplies as easy and clear an 
introduction to this endlessly interest- 
ing subject as you're ever likely to find. 
You'll have to get your copy mail -order 
from Philco, but if computers interest 
you it's definitely worth the effort. 

-John Milder -4- 

The Solar Wheel 

Continued from page 66 

obtain the solar cell from Allied Radio 
and other large electronic parts dis- 
tributors. 

The motor may be obtained from: 
Polk's Model Craft Hobbies, Inc., 314 
Fifth Avenue, New York, N. Y. Aristo- 
Rev Motor No. 2, $3 postpaid. There 
are similar motors available from other 
distributors but they have a higher in- 
ternal resistance and may not work 
properly. The correct motor has an in- 
ternal resistance of less than 15 ohms. 

Constructing the Solar Wheel 

On a sheet of stiff cardboard draw 
a 10" diameter circle. Draw another 
concentric ; " circle. Cut away the 
area outside the 10" circle and inside 
the inner circle. Be sure to maintain 
balance for a low starting torque. 

Force -fit the motor in the 1 b" center 
hole and fix it in place with glue. The 
disc should fit around the motor hous- 
ing close to the end away from the arma- 
ture brushes. Remove a pair of 4" 
lengths of bare wire from a stranded 
wire cable. Solder one wire to the back 
and near the edge of the solar cell. This 
is the negative side and is silvered over. 
CAUTION: Use a low -heat soldering 
iron and apply heat for a short time 
only. Solder the other wire to the sil- 
vered rim on the other side. This is the 
positive end. 

Punch two tiny holes through the 
cardboard about 11/4" apart, about 11/2" 
above the motor body. Insert a wire 
from each side of the cell through the 
two holes until the cell lies flush with 
the wheel (black surface up) . Then 
solder each wire to a separate armature 
brush. Obtain two 10" lengths of 1/4'' 
wood dowel. Drill a ,' -,," hole near the 
end of each dowel, 1/s" in depth. 

Drill two holes same diameter as the 
dowels in a block of wood, 23/4" apart, 
center to center. Insert and glue the 
dowels into the holes. The two tin" holes 
should face each other at the top. Make 
certain that the two holes are the same 
distance from the surface of the wood 
block. Then insert each end of the mo- 
tor shaft into the holes in the dowels. 
Since the armature shaft is fixed in the 
supports, the motor housing will turn 
instead, thus turning the wheel. 

The wheel will turn if strong sunlight 
falls on the surface of the disc at an an- 
gle of about 120 degrees or less. If you 
demonstrate this device indoors, use a 
150 -watt reflector spot lamp about 12 "- 
18" away from the wheel. The light 
should strike the surface of the wheel 
at an angle no greater than 60 degrees. 
If the wheel is perfectly balanced, it will 
be self- starting. Otherwise, a slight 
touch at the edge will provide starting 
torque. 1- 
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Hi -Fi Record Guide 

Continued from page 49 

enjoyment it can provide the listener. 
Folk- singing bridges the gap between 

classical and popular music without 
embarrassing the devotees of either. Al- 
though the Weavers are not the purest 
of folk- singers in the eyes of folk -song 
purists, they are splendid musicians 
with a marvelous sense of style and 
communication. In The Weavers at Car- 
negie Hall, they sing a program of fa- 
miliar and little -known songs with an 
infectious spirit that merits the enthu- 
siasm of the audience and will inspire a 
similar reaction at home. 

The road from folk -song to traditional 
jazz is fascinating to travel, particularly 
when the guidance is as compelling as 
Jazz Begins, which is subtitled, Sound 
of New Orleans Streets: Funeral and 
Parade Music. Played with moving fer- 
vor by the Young Tuxedo Brass Band, 
this is a great recording of native 
American art in the making. It not only 
belongs in every jazz collection; it be- 
longs in every record collection. 

Moving forward rapidly to the jazz of 
today, we find its spirit exposed with 
subtle authority in The Modern Jazz 
Quartet, a disc which takes its name 
from the four -man ensemble that makes 
the music captured in its grooves. The 
playing possesses most of the qualities 
that appear in performances which at- 
tain the status of jazz classics, plus re- 
markable refinement and sophistication. 

Somewhat in the same vein, but based 
on more familiar material, is My Fair 
Lady, played by Shelly Manne and His 
Friends. This disc applies the wit and 
drive of small -combo modern jazz to 
show tunes. 

The original cast album of My Fair 
Lady makes a fine starter for the show 
music section of your collection. How- 
ever, if you decide on the jazz version 
instead, an original cast disc of South 
Pacific, the Music Man or Guys and 
Dolls will provide variety. And if you 
crave some solid night club entertain- 
ment, make room for Lena Horne at the 
Waldorf. It's loaded with bistro atmos- 
phere. 
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Of course, for stage atmosphere and 
beautiful singing, there's nothing like 
opera. Carmen is one of the most popu- 
lar operatic masterpieces, with won- 
derful swinging melodies for soloists, 
chorus and orchestra. The plot makes 
sense, too, with real people in tense, dra- 
matic situations. The late Sir Thomas 
Beecham recorded a magnificent per- 
formance issued in a three- record 
album. If that seems too big a chunk, a 
single disc of excerpts from the set is 
also available, and it contains the high- 
lights of the drama. 

When you want to show your admir- 
ing friends what your high fidelity rig 
can do when let out, it's nice to have 
something like Tchaikovsky's 1812 
Overture on hand, complete with can- 
non shots and all. Antal Dorati leads the 
Minneapolis Symphony Orchestra and 
Kenneth Alwyn the London Symphony 
Orchestra in performances of t ha t 
sturdy warhorse that should warm any 
audiophile's heart. 

For more discerning sound- fanciers, 
a large chorus and orchestra will fur- 
nish a more stringent test than cannon 
fire. Prokofiev's Alexander Nevsky, 
conducted by Fritz Reiner, or Carl 
Orff's Carmina Burana, conducted by 
Eugene Ormandy, offer tremendous 
masses of tone in rhythmically invig- 
orating music. Either provides many 
hours of exhilarating listening. 

This is a good point at which to ac- 
quire a symphony for our collection. 
Probably the greatest symphonic con- 
ductor of all time was Arturo Toscanini, 
and one of his best recordings, Antonin 
Dvorak's New World Symphony, . has 
recently been electronically doctored by 
RCA Victor's engineers into a resem- 
blance to stereo. Monaural or pseudo- 
stereo, this is a fine- sounding example 
of a superb performance of an ingratiat- 
ing symphonic masterpiece. 

Excitement engendered by one per- 
son alone is projected by Artur Rubin- 
stein in a disc of Chopin Piano Pieces. 

Since World War II, there has been 
a vast amount of interest in music 
composed more than two centuries ago, 
the Baroque era. Its melodiousness, 
straightforwardness and general air of 

[Continued on page 108] 
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For serious - 
minded men 

desiring 
higher 

income and 
status- 

CREI has developed a program of home study that is com- 
parable in technological content to advanced residence courses 
in electronics. The program was developed hand -in -hand with 
leading companies and Government agencies contributing to 
the Nation's efforts in electronics, communications, missiles, 
and space exploration. 
This CREI program in Electronics Engineering Technology 
may he completed in 2 to 4 years, depending on how much of 
your spare time you can devote to study. The courses are 
presented in easy -to- understand form. Our instructors will give 
you personal attention and assist you when you need help. 

To'qualify CREI graduates for advancement to key technical 
positions, CREI offers a complete program in electronics, 
including- - 

Automation Instrumentation Industrial Electronics 
Aeronautical Electronics Guided Missiles Radar 
Servo- mechanisms Computers Astronautics Tele- 
metering Communications Electronics Manufactur- 
ing Field Engineering Nuclear Engineering 

A COLLEGE -LEVEL EXTENSION 

PROGRAM IN ELECTRONICS 
There is a drastic need in the electronics industry for well - 
educated engineers and technical personnel. Although the 
great majority of students find ample opportunity for ad- 
vancement with their present companies, CREI maintains a 
Placement Bureau to assist graduates and advanced stu- 
dents in finding more desirable positions. For many years, 
the demand for CREI graduates and advanced students has 
far exceeded the supply. 

A few of the private companies and government agencies 
whose officials approve CREI for their own personnel: 

U. S. Navy (5,240 enrolled in 
extension program) 

Army, Air Force, Marine 
Corps, Coast Guard 

Columbia Broadcasting System 
National Broadcasting Company 
Federal Electric Corporation 

Florida Power & Light 
Pan American Airways 
United Airlines 
The Martin Company 
All America Cable & Radio 
Voice of America 
...and many others 

QUALIFICATIONS FOR CREI. You qualify if you have a high 
school diploma or equivalent, and if you have had basic 
electronic training and practical experience in electronics. 
Available to Veterans. 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPI) Accredited Technical Institute Curricula Founded 1927 
Dept. 1709 H, 3224 16th St., N.W., Washington 10, D. C. 
England: CREI London, Granville House, 
132 -13S Sloane Street, London S.W. 1, England 
Please send me your course outline and FREE 56 -Page Book 
"Your Future In Electronics and Nuclear Engineering Technology" 

describing opportunities and CREI home study courses 
in Advanced Engineering Technology. 

(A Radar, Servo and Computer Engineering Technology 
Electronic Engineering Technology 
Communications Engineering Technology 

n Television Engineering Technology 
Aeronautical Electronic Engineering Technology 

O Automation and Industrial Electronics Engineering Technology 
Nuclear Engineering Technology 

Check field 
of greatest 

interest 

Na me 
Street 
City Zone State 
Check: Home Study Residence School Korean Veteran 

CREI's Extension Division 

offers you a college -level 

home study program in 

electronics comparable in 

technological content to 

advanced residence courses. 

Mail this coupon ... today! 

Age 

To obtain fast, immediate 
service and to avoid delay, 
it is necessary that the fol- 
lowing information be filled 
in: 
Employed by 

Type of Present Work 
Education: 
Years of High School 

Other 

Electronics Experience 
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Only Heath offers 
Top Quality at the 

Lowest Price, and ... . 

__ At your service . . 

NEW HEATHKIT AUTOMATIC 
GARAGE DOOR OPENER! 

Compare price, compare features, and you'll buy this latest 
Heathkit labor- saving wonder! Opens and closes all overhead 
track -type doors up to 8' high automatically! Garage light 
turns on when door is open, stays on for short period after 
door closes! Safety release device. Adjustable operating force! 
Tone -coded "hi- power" 6 or 12 v transmitter and special 
receiver prevents interference. Easy one -man assembly. All 
parts included. 65 lbs. 
Kit GD -20 (mechanism, transmitter, receiver)... 

$11 dn., $10 mo $109.95 
Kit GDA -20.1 (extra transmitter) .... $2.50 dn., $5 mo.... $24.95 

v 

BIG -BUY PORTABLE 4 -TRACK 
STEREO TAPE RECORDER 

All -in -one monophonic or 4 -track stereo tape record and play- 
back! Two tape control levers; individual tone balance and 
level controls; monitoring switch for listening while recording; 
"pause" button for editing; two "eyes" to check recording 
levels. Also functions as "hi -fi stereo center" for record players, 
etc., or to feed tape music to separate hi -fi system. Parts for all 
amplifiers and speakers included; turquoise and white cabinet 
and 3W-71/2' speed tape deck are assembled. Less mic. 
Kit AD -40... 49 lbs....$19 dn., $16 mo. .. . $179.95 
Assembled ADW -40... 49 lbs. ...$30dn., $26 mo $299.95 

NEW HIGH FIDELITY 
PA AMP. 
Heath exclusive; 20 watt hi-fi 
rased PA amp. Two inputs; 
equalization switches; electri- 
trical mixing; sealed "pads "; 
tape recorder, line, and voice 
coil output. Plug -in, low -Z 
mic. Xformers separate. 24 lbs. 
Kit AA -3t... 
$6 dn.. $6 mo $59.95 
Mic. Xformers, AN-11511.95 

"LEGATO- COMPACT" 
All Altec Lansing speakers! 
2 -12' hi- compliance woofers; 
exponential horn and driver; 
range 30- 22,000 cps; as- 
sembled. 800 cps network. 30 
watts program; 16 ohm Z. 
Assembled, finished cabinets; 
32 "Ix l9 "dx32%' h 132lbs. 
Nit AS- 21U,unfin..$224.95 
Kit AS -21W, wet $229.95 
Kit AS-21M, maho5 $229.95 

HEATH COMPANY Benton Harbor, Michigan DAVSTROM, INCORPORATED rr 
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Introducing o new 
styling concept 

in two popular 
Heathkit Stereo Units 

Here's a handsome matching pair for your new Heathkit stereo 
system! Both have new louvered wrap -arounds of luggage -tan 
vinyl -clad steel with contrasting charcoal -grey front panels 
framed with polished aluminum bezels ... a regal new look 
to Heath's medium -price stereo line. 

HEATHKIT AJ -11 AM /FM TUNER 
Successor to the popular AJ -10, this new version features fly- 
wheel tuning, two "magic -eye" tuning indicators, adjustable 
FM automatic frequency control, AM "fidelity" switch for 
max. selectivity or fidelity, dependable 12 tube circuit, built -in 
power supply. 21 lbs. 

Kit AJ- 11...$7 dn., $7 mo $69.95 
Assembled AJW- 11...$13 dn., sii mo.... $129.95 

HEATHKIT AA -151 28 -WATT STEREO AMPLIFIER 
Here's the popular SA -2 model all dressed up in brand -new 
styling. Delivers 28 hi -fi rated watts (14 per channel) for plenty 
of power. Has clutched volume controls, ganged tone controls, 
4 dual inputs. 28 lbs. 
Kit AA- 151...56 dn., $6 mo $59.95 
Assembled AAW- 151... $12dn.,$11mo $119.95 

1011116' 
a 

1tß- 

IGNITION ANALYZER 
Switch to primary, secondary, 
parade or superimposed pat- 
terns. See condition of plugs, 
points, wiring, coil & con- 
denser. Plug -in ID -II Timing 
Light available. 151ós. 
Kit I0- 20...$9 do $89.95 
Assembled I0W- 20.$169.95 

LOW COST 
DEPTH SOUNDER 
Best value in marine electron- 
ics. Detects fish, submerged ob- 
jects, and bottom depth. Big 
43/4" dial calibrated from 0 -100'. 
6- transistor circuit, battery 
powered. Corrosion & splash - 
resistant aluminum cab. Trans- 
ducer included. 9 lbs. 

Kit M1 -t0 $7 dn., Si mo.$69.95 

NEW TELEPHONE 
AMPLIFIER! 
Hands -free phone chats! Ideal 
for conferences, dictation, etc. 
Place handset on cradle, unit 
turns on, instantly ready! All - 
transistor; long-lasting battery 
power. Easy to build. Ivory 
color. 
Kit GD -71 .... 4 lbs... $19.95 

LOW COST 
3 -BAND MARINE RDF 
Deluxe features at minimum 
cost. Covers 200 -400kc beacons, 
550 -1600 kc broadcast, 1700- 
3400 kc marine band. Loop and 
"sense" antennas eliminate 
double null. 9- transistor cir- 
cuit, battery powered. Pre - 
assembled tuning unit. 
Kit DF412 lbs.$10 dn. $99.95 

You get guaranteed success with Heathkit! 
Never before has a manufacturer of do -it- yourself kits guaran- 
teed your success in completing a project. Heath does so and 
backs it ip with an iron -clad, money -back guarantee! By mak- 
ing this guarantee, we hope to banish any doubt you may have 
about your ability to build a kit. How is such a guarantee pos- 
sible? The careful planning that goes into the design of Heathkit 
equipment revolves around this paramount thought- anyone, 
regardless of background or experience, must be able to build 
any Heathkit. This same thought guides the writing of the de- 
tailed Heathkit assembly instructions with the world famous 
"check -by- step" system. These attributes plus the experience of 
a million customers attests to the fact that anyone can build a 
Heathkit. Order yo'tr favorite Heathkit today. Enjoy top qual- 
ity equipment with savings of up to 50% and the satisfaction of 
doing it yourself. Get guaranteed success with Heathkit! 

iimmi 111111 ¡milli 1111 / 
MONEY BACK GUARANTEE 

The Heath Company unconditionally guarantees that you can 
build any Heathkit product and that it will perform in accord- 
ance with our published specifications, by simply following 
and completing our check -by -step instructions, or your 
purchase price will be cheerfully refunded. 

/11111111111111111111111111111111 1 \ 

Ordering Instructions: FIJI out the order blank. Include charges for parcel post according 
to weights shown. Express orders shipped delivery charges collect. All prices F.O.B. 
Benton Harbor, Mich. A 70% deposit is required on all C.O.D. orders. Prices subject to 
change without notice. Dealer and export prices slightly higher. 

Please send the following Hems: 

Item Model No. Price 

Order direct by mail or see your Heathkit dealer. 

Ship Parcel Post Express Li C.O.D. Best Way 

FREE Catalog! 
Contains complete descriptions and speci- 
fications on all of the above new models 
plus more than 200 other famous Heathkit 
items. Send for your free copy, use the 
coupon below; see how you can enjoy top 
quality equipment with savings of up to 
50% with Heathkit! 

=320 20.9.1-.02. xi .2 Ti 
HEATH COMPANY 
Benton Harbor 39, Michigan 

PLEASE SEND MY FREE COPY OF THE tsót HEATHKIT CATALOG 

Name 

Address 

City Zone Slate 
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Hi -Fi Record Guide 

Continued from page 104 

good health are appealing in these 
troubled times. 

Written around 1725 by Antonio Vi- 
valdi, the Four Seasons, a set of four 
short concertos for violin and string or- 
chestra, each depicting a season of the 
year, has become a phonographic fa- 
vorite. Perhaps the slow movement of 
Winter, from which the song April 
Showers seems to have been borrowed, 
is partly responsible for the popularity 
of the work. This section is startling at 
first hearing and its beauty increases 
with subsequent hearings. The perform- 
ance by the Kapp Sinfonietta under 
Emanuel Vardi's direction is as good as 
any on records, and better than most. 

By this time, our basic record collec- 
tion has a good enough nucleus of vital 
music and outstanding performances to 
keep us intrigued and happy for quite a 
while. 

Before winding up, I want to say a 
word about the terms monaural and 
monophonic. At one time the generally 
accepted term was monaural, and then 
monophonic replaced it in popular 
usage. Now the record industry is drift- 
ing back to monaural, and that is the 
term I shall use. 

Records discussed in this column, 
with monaural discs listed first and 
stereo versions second: 

Britten: Young Person's Guide to the Orchestra 
Ormandy, Philadelphia Orch. Columbia ML -5183 4.98 

MS -6027 5.98 
Slafkin, Fine Arts Orch. Capitol P -8373 4.98 

SP -8373 5.98 
The Weavers at Carnegie Hall Vanguard 9010 4.98 
Jazz Begins Atlantic 1297 4.98 

S -1297 5.98 
The Modern Jazz Quartet Atlantic 1265 4.98 

5 -1265 5.98 
My Fair Lady 

Shelly Manne and His Friends 
Contemporary 3527 4.98 

7527 5.98 
My Fair Lady Original Cast Columbia OL -5090 4.98 

OS -2015 5.98 
South Pacific Original Cast Columbia 01-4180 4.98 
The Music Man Original Cast Capitol WAO -990 5.98 

SWAO -990 6.98 
Guys and Dolls Original Cast Decca 9023 4.98 

79023 5.98 
Lena Horne at the Waldorf RCA Victor LOC -1028 4.98 

L5O -1028 5.98 
Bizet: Carmen Beecham Capitol GCR -7207 13.98 

SGCR -7207 16.98 
Carmen (excerpts) Beecham Capitol G -7222 4.98 

SG -7222 5.98 
Tchaikovsky: 1812 Overture 

Dorati, Minneapolis Sym. Mercury 50054 4.98 
90054 5.98 
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Alwyn, London Sym. Orch. London CM -9035 4.98 
CS -6038 5.98 

Prokofiev: Alexander Nevsky 
Reiner, Chicago Sym. Orch. 6 Chorus 

RCA Victor LM -2395 4.98 
LSC -2395 5.98 

Orff: Carmins Burana 
Ormandy, Philadelphia Orch. 6 Chorus 

Columbia ML -5498 4.98 
MS -6163 5.98 

Dvorak: New World Symphony 
Toscanini, NBC Sym. Orch. RCA Victor LM -1778 4.98 

LM 0-2408 5.98 
Chopin: Piano Pieces 

Rubinstein RCA Victor LM -2277 4.98 
Vivaldi: The Four Seasons 

Verdi, Kapp Sinloniefta Kapp 9056 
5 -9056 

4.98 
5.98 

Tech Editor 

Continued from page 62 

ing the stage that's killing the signal. For 
this we plug one of the 88's shielded 
test leads into the jack marked signal 
output. At the business end of the test 
lead the instrument produces a complex 
signal covering the frequencies from 
audio up to about 30 megacycles. 

Starting at the output stage and work- 
ing toward the antenna, you simply 
touch the "hot" lead to points along the 
signal path in the radio, listening for the 
tone from the radio's speaker. At the 
stage where the signal drops dead you'll 
find the bad component. It's as simple as 
that! 

The injection technique, however 
isn't much help if the complaint is dis- 
tortion or noise. Fear not, in that case, 
you work from the other end of the 
radio; this time using the signal tracer 
function. The tester's built -in transistor 
amplifier and a pair of 2000 -ohm head- 
phones (not supplied) plugged into the 
ext. meter jacks let you monitor the 
audio quality of the signal at every stage 
after the first IF stage. The 88 comes 
with a speaker for this function but we 
found headphones to be far superior. 
Localizing distortion then becomes a 
matter of touching the audio or detector 
probe (depending on whether you're in 
an RF /IF or audio stage) to various 
points in the signal path until you hear 
the bad stage. Apropos of trouble- 
shooting transistor circuits, you really 
needn't worry about the "complexities" 
of the printed boards. You'll be sur- 
prised how fast you can learn to find 
your way around them with a little 
practice. 
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:75% O ON 
RAD -TEL'S FIRST QUALITY 

BRAND NEW TUBES 
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. 

THE SIGN OF RAD -TEL'S RELIABILITY 

RAD -TEL 
GUARANTEED TRANSISTORS 

SET TESTED 
AF"T* 

AF Driver. Use as Driver Low Power Output, 
ode Osc., DC Amp., Control, Test Instc, Pre -Amp., 

Timers, Organ, etc. 

RF 
ST' as Converter in an American set. Use as Con- 
verter Sq. Wave Gen., RF Osc., Amp. Regen. Det., etc. 

ST` as 455kc IF in an Amer. set. Use as IF Amp., 
Grid Dip Osc., Electronic Computer, RF Osc., Switch, 
Amp., etc. 

39c ea 

49c ea. 

49c ea. 

All 

Transistors 

Germanium 

PNP 

mM 

AUTOST "as Audio Power Output into Speaker. 90% of 
Auto Radios so Powered. Use as Power Amp., Mobile 

OUTPUT 

Power Supply, Voltage Regulator, Osc., DC to DC 
Converters. 

19ca. 

HI T * *as Hi Power AF Output. Ideal as DC to DC $1 39 
POWERConverter, Multivibrator replaces Vibrator supply. $1 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" Tran- 
sistors. 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 AEFlLUTEI WITH ANY OTHER MAIL ORDER TUBE COMPANY 

SEND FOR FREE TROUBLE SHOOTER 
GUIDE AND NEW TUBE £ PARTS CATALOG 

RADTEL TUBE CO. 
DEPT. El 961 55 CHAMBERS STREET, NEWARK 5, N. 1. 

TERMS: 25% deposit must accompany all orders. balance COO. Orders under 85: add SI 

handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes per 1 lb. Subject 

to pr or sale. Prices subject to change. No COD's outside continental USA. 

September, 1961 

EACH TUBE INDIVIDUALLY & ATTRACTIVELY BOXED 

1ty. Type Price Qty. Type Price Qty. Type Price 

__0Z4M .79 _6AX7 .64 _ -12AF6 .49 
1AX2 .62 _ 68A6 .50 _12016 .46 

183GT .79 6BC5 .61 _ _12815 .45 

1DN5 .55 - 68C1 .94 __12AL8 .95 

__163 .79 613C8 .97 _t2AO5 .52 

113 .79 6806 .51 12AT6 .43 

__1K3 .79 68E6 .55 _ 12AT7 .76 

_ __1LN5 .59 68E6 .44 .12A06 .50 

_ _1R5 .62 6866 1.66 12AU7 .61 

1S5 .51 _ 61016 .65 _ 12ÁV5 .91 
_1T4 .58 68H8 .87 12AV6 .41 

_1U4 .57 6816 .62 . _ 12AV7 .75 

_1U5 .50 681(7 .85 12AX4 .61 
_1026 .82 6817 1.00 128X1 .63 

2ÁF4 .96 
-3AL5 .42 

68N4 .57 
EBNE .74 

12A21 .86 
1284 .63 

3AÚ6 .51 6805 .65 _ _12BA6 .50 

3AV6 .41 _ _68Q6GT 1.05 __ 12806 .50 
-3686 .51 6807 1.00 __ 126E6 .53 

._38C5 .54 EBRO .78 126E6 .44 
_3BE6 .52 __6B08 .70 _ 128H7 .77 
-3BN6 .76 6BY6 .54 _12BL6 .56 
__38118 .78 6926 .55 12006 1.06 
-38Y6 .55 6817 1.01 12BY7 .77 

-3826 .55 6C4 .43 _ _12877 .75 
_3086 .54 6CB6 .55 12C5 .56 
_3CF6 .60 6CD6 1.42 12CN5 .56 

.._30S6 .52 6CF6 .64 12CR6 .54 

__MG .60 6C61 .61 12CÚ5 .58 
._30T6 .50 _ _6C68 .77 12CU6 1.06 
_305 .80 _ 6CM7 .66 12CX6 .54 
_-3S4 .61 _ 6CN7 .65 .12085 .69 
__3V4 .58 6CR6 .51 12E1E8 .75 

__4BC8 .96 6CS6 .57 _ 12DL8 .85 

___4BN6 .75 . _ 6C05 .58 12DM7 .67 
4BQ7 1.01 6C06 1.08 _ 12006 1.04 

__46S8 .98 6CY7 .71 -12057 .79 
48118 .71 60Á4 .68 _12D16 .56 

-4826 .58 6085 .69 _ _12E1.6 .50 
__UT/ .96 6DE6 .58 __12E66 .54 
._ _4CS6 .61 6066 .59 12E26 .53 

4DE6 .62 6006 1.10 _ 12F8 .66 
4DK6 .60 6DT5 .76 12FM6 .45 

_._4DT6 .55 _ 6016 .53 12K5 .65 
5AM8 .79 _608 .79 12SA7M .92 
SANG .86 6EA8 .79 12SK7GT .74 

_5A05 .52 _ 6H66T .58 12SN7 .67 
-5AT8 .80 _ 615GT .51 12S07M .78 

58K7A .82 616 .67 _ 1207 .62 
__5BO7 .97 _ 6K6 .63 12V66T .53 
_5BR8 .19 _ _6S4 .51 12W6 .69 

_5C68 .76 65A761 .76 12X4 .38 
5CL8 .76 __6567 .74 . 17AX4 .67 
5EA8 .80 _ 6SL7 .80 _17B06 1.09 
5EU8 .80 6SN7 .65 _1705 .58 
516 .68 _ 6507 .73 17CA5 .62 

___5T8 .81 6T4 .99 17D4 .69 
5U4 .60 _ 6U8 .83 .17D06 1.06 

_508 .81 6V6GT .54 _ 1716 .58 
-.5V6 .56 _ 6W4 .60 17W6 .70 
__5X8 .78 6W6 .71 .19AU4 .83 
__5Y3 .46 __ 6X4 .39 19866 1.39 

6ÁB4 .46 _6X5GT .53 1978 .80 
_._6AC7 .96 6X8 .80 21EX6 1.49 
_ .6AF3 .73 7807 .61 25806 1.11 
___6AF4 .97 7A8 .68 . 25C5 .53 
_BAGS .68 7B6 .69 - 25CA5 .59 
-6AH6 .99 7Y4 .69 25206 1.44 

-6AK5 .95 8AU8 .83 _ 25CU6 1.11 

6AL5 .47 8ÁW8 .93 _25DN6 1.42 

_ 6ÁM8 .78 _8BO5 .60 25EH5 .55 

_6805 .53 8CG7 .62 - 2516 .57 

_6ÁR5 .55 . 8CM7 .68 _25W4 .68 

6AS5 .60 __ 8CN7 .97 
6 6AT6 .43 82X8 .93 

350 
35C5 

5 .6.51 _-6AT8 .79 _ 8E88 .94 
35W4 .42 

_.6AÚ4 .82 11CY7 .75 35256T .60 
I _6AU6 .52 1284 .60 _5085 .60 

6ÁU7 .61 12885 .55 5005 .53 -6AÚ8 .87 _12AC6 .49 50DC4 .37 
_6AV6 .41 1206 .57 50EH5 .55 
_._6AW8 .90 12AE6 .43 5016 .61 
_ 68X4 .66 12AF3 .73 ___11723 .61 
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Stereo FM 

Continued from page 45 

usable monophonic signal. Half this 
kind of cake is decidedly better than 
none. This would not be the case with 
the Crosby system, which also exhibited 
under certain signal conditions a type 
of distortion which the FCC felt would 
be hard to remedy in a listener's re- 
ceiver. 

Another point in favor of the Zenith - 
GE system is that it allows stations 
which already use subcarrier frequen- 
cies for supplying commercial back- 
ground music to factories and restau- 
rants to stay in business. If a commer- 
cial multiplex station wants to transmit 
stereophonic programs on its main sig- 
nal while supplying background ma- 
terial to paying users, it will have to 
use much more care than conventional 
stations. Under the Crosby system, 
however, it could broadcast stereo or 
background, but not both. 

Since the Zenith -GE system is new 
and relatively unfamiliar to makers of 
hi -fi components, most of them are pro- 
ceeding cautiously in developing adap- 
tors for their tuners. Test equipment 
for the new system is still scarce and 
most audio manufacturers are stressing 
the need to make sure that any adaptor 
is bug -free from the start. Here, though, 
are some likely features of the forth- 
coming adaptor units. 

To begin with, most of them probably 
will be designed for optimum perform- 
ance only with a tuner from the same 
manufacturer. The adaptor must pro- 
vide an exact match for the tuner's 
characteristics to come up with linear 
frequency response and good stereo 
separation. For the moment, the makers 
of wideband tuners have a slight edge 
in designing adaptors, since the ap- 
proved multiplex system does not mate 
easily with the peaked IF's of narrow - 
band tuners. All adaptors probably 
will require elaborate filtering facilities 
and, although GE originally foresaw 
a simple one -tube adaptor for the ap- 
proved system, it's likely that com- 
ponent adaptors actually will turn out 
to be fixed -frequency FM tuners with 

at least three or four tubes and several 
diodes. (EI is now at work on an 
adaptor for home construction.) 

Several firms have rushed out with 
adaptors so far. GE's first model is a 
two -tuber (12AT7 and 12AX7) that has 
a $39.95 list price. 

Before too long, the air should be 
full of satisfying stereo broadcasts. 
The makers of tuners and adaptors 
may trail slightly behind the men at 
the transmitters, but the road to 
good stereo broadcasting is finally clear 

-John Milder 1 

The Listener 

Continued from page 63 

cepts may be slightly different, but . 
they're still close cousins. 

In this column, we'll try to present 
items of interest to both types of lis- 
teners. 

-o- 
War by Radio ... One of the best cur- 

rent sources of interesting listening for 
both DXers and SWLers is provided by 
that red -hot propaganda war down in 
the Caribbean. During the recent un- 
successful invasion of Cuba, the airways 
were fairly boiling with signals. 

A fascinating angle in the Caribbean 
radio war is provided by CMQ Libre y 
Independiente (rough translation: Free 
and Independent CMQ) The original 
CMQ, without. the Libre, etc., is a 
50,000 -watt broadcast -band station at 
Havana, on 630 kc. Along with six relay 
transmitters, one on short wave and the 
rest BCBers scattered throughout the 
island, this represents one of Cuba's five 
major networks. Before Fidel Castro 
came to power, Circuito CMQ was 
friendly to DXers and always verified 
reception reports. Today, while techni- 
cally still under private control, all 
CMQ news and commentary follows the 
Castro line. 

CMQ itself is not easily heard in much 
of North America because of interfer- 
ence from numerous regional stations, 
but it can be received on 31 meters at 
9670 kc (station COCQ) during day- 
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light hours before interference builds 
up. In the Eastern United States you can 
pick up its Santa Clara relay, CMHQ, 
on 640 kc after WHLO at Akron, Ohio, 
signs off just after sunset. 

Meanwhile, and not so far away, a 
group of former CMQ employees have 
fled Cuba and founded their own ver- 
sion of CMQ, called CMQ Libre y In- 
dependiente, as we mentioned. It is an 
anti -Castro, anti -Communist organiza- 
tion. Of course, CMQ Libre does not 
have a transmitter of its own and rents 
time on other stations. One of these is 
Radio Swan (6000 and 1160 kc) , the 
American -backed commercial station 
on Swan Island, transmitting paid po- 
litical broadcasts to Cuba and the Do- 
minican Republic. 

Swan Island, situated off the coast of 
Honduras, was formerly under more or 
less direct control of the U. S., but now 
control is to be handed over to Hon- 
duras. Looking ahead to the time when 
Radio Swan might run afoul of Hon- 
duras authorities, CMQ Libre pur- 
chased a half -hour (at 10: 30 P.M. EST) 
on Nueva Granada (HJKJ) at Bogota, 
Colombia. With 10,000 watts, HJKJ is 
a real power on 49 meters at 6160 kc. It 
probably puts a better signal into Cuba 
than does Radio Swan. 

Nueva Granada is the key station for 
Colombia's Radio Cadena Nacional, the 
republic's second -largest network with 
some 25 affiliates. Just how many Radio 
Cadena stations carry CMQ Libre is in- 
definite. It probably depends on how 
well the individual outlet gets into 
Cuba. Short wave is an advantage here, 
of course, and HJFW Transmisora 
Caldas, also at Bogota, provides 60- 
meter coverage on 5020 kc. Other con- 
siderations when the number of outlets 
is being decided would be power and 
jamming. Castro has a habit of switch- 
ing transmitters to block outside broad- 
casts but it would take plenty of watts 
to jam every Radio Cardena facility. 

DXers and SWLers wishing to follow 
the progress of CMQ Libre should keep 
a close watch on 49 meters (5950 -6200 
kc), 60 meters (4750-5060) and the 
broadcast band. If funds hold out, we 
can expect the free CMQ network to 
expand. -e-- 
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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. '/2" 

pin spacing -.050 pins. (.093 pins availa- 
ble, add 150 per crystal). 

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. CM-bone and Haiti - 
crafters Units . 

. . $5.90 per set. Specify equipment make. 

RADIO CONTROL CRYSTALS IN HC6 /U HOLDERS 
Specify frequency. %" pin spacing . .. pin diameter .05 (.003 
pin diameter, add 15e) $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 $3.50 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. 

QUARTZ CRYSTALS 
,1, FOR EVERY SERVICE 

`®'W All crystals made from Grade "A" im- 
ported quartz- ground and etched to exact 

11 frequencies. Unconditionally guaranteed) 
Supplied in: 

FT -243 holders MC -7 holders DC -34 holders FT -171 holders 
Pin spacing 1 /a^ Pin spacing s/a° Pin spacing 3/4" Pin spacing 3/4^ 

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 ..$2.00 ea. .0057. Tolerance 52.75 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 1 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 1/2" 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 15¢ ea.; Dual socket for FT -243 crystals, 15¢ ea.; 
Sockets for MC -7 and FT -171 crystals 25¢ ea.; Ceramic 
socket for HC6 /U crystals 20¢ 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. 

NOW Engineering samples and small quantities for prototypes 
now made either at Chicago or at Ft. Myers Plant. 24 Hour 
Service! 

IN CHICAGO, PHONE GLADSTONE 3 -3555 

RUSH ORDER. Use coupon for 1st Class shipment 

TEXAS CRYSTALS 
Dept. E -91, 1005 CRYSTAL DRIVE, FORT MYERS, FLORIDA 

For extra fast service, Phone WE 6 -2100 
h 

ATTACH THIS COUPON TO YOUR ORDER FOR 
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 -91 . 
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Radar Astronomy 

Continued from page 75 

tiny ruby capable of emitting a narrow 
beam of coherent light that is a million 
times brighter than the sun. In light 
radar, this beam takes the place of the 
radio-wave beam of RF radar. When it 
strikes a target, part of its energy is re- 
flected back and picked up by the re- 
ceiver. 

The Hughes Colidar uses a laser emit- 
ting a beam of coherent red light at a 
6,943- angstrom wavelength (an ang- 
strom is one hundred- millionth of a 
centimeter) which works out to about 
500,000,000 mc. The term coherent 
means the light waves march along in 
phase, instead of being in a jumble, as 
is the case with random light. 

Light radar is able to concentrate an 
immense amount of power in a small 
beam, only half a degree wide as it 
comes from the laser. And, because this 
is light we're dealing with, the beam 
can be narrowed or focused optically - 
with lenses. Rather than using huge 
parabolic reflectors to reduce beam - 
width, relatively small optics can be 
employed. 

In its first experimental Colidar, 
Hughes was able to cut the beam to 
.0189 degree with a relatively crude op- 
tical setup. That would make a spot on 
the moon about 160 miles wide. 

"But that is only a beginning," says 
Dr. Rex C. Mack, who coordinates opti- 
cal maser work at Hughes. "We are now 
at work on refinements and we fully ex- 
pect to reduce that figure to about ten 
microradians." Ten microradians trans- 
lates into .00057 degree, which means 
our spot on the moon now is only about 
2.4 miles wide. Researchers say pri- 
vately that they foresee a 1 -mile spot. 

But even the 2.4 -mile figure shows 
great promise. It literally means throw- 
ing a spotlight into outer space. 

Patterns and changes in Colidar's re- 
flected beam will give us a picture of the 
moon or a planet that includes such dis- 
tinguishing features as sand, boulders, 
mountains, water and forms of life, if 
any. We will be able to see things never 
before glimpsed with optical telescopes 
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because these instruments depend on 
the sun's reflected light for illumination. 
Colidar supplies its own light a million 
times brighter than the sun's. 

Mercury should be one of the more in- 
teresting planets to explore. We've 
never been able to see half of the planet 
because that side is turned away from 
the sun and remains in darkness. Light 
radar can floodlight Mercury's per- 
petual night until it is brighter (in one 
spot) than the sunny side. 

In order for a human to see an object, 
the eye must pick up light reflected by 
it, whether the light comes from the sun 
or a flashlight. In a way, Colidar's opera- 
tion is exactly the same, except it sup- 
plies its own brilliant beam of red light 
to illuminate what it's looking at. The 
reflected beam could be seen by the 
human eye, which is sensitive to red, if 
the signal were strong enough (and it is 
not) . Colidar uses a telescope to pick up 
this beam, and it then converts it into 
an electrical signal which still is so weak 
that it must be amplified before it can 
be processed further. 

Physically, Colidar works this way: 
The laser is housed in a tube with lenses 
on the end, like a flashlight bulb and its 
lens. The tube is mounted on an 8 -inch 
reflecting telescope, which picks up the 
reflected light (plus incidental light of 
other wavelengths) . To get rid of the 
stray light, which represents "noise" in 
the signal, the beam is fed through a fil- 
ter. The filtered red beam is then fed to 
a phototube which translates the light 
into an electrical signal. In amplified 
form this signal can be displayed in sev- 
eral ways -on a graph, cathode -ray 
tube, etc. 

Light radar has its drawbacks, of 
course. Light beams at times are attenu- 
ated quickly in the earth's atmosphere. 
Water droplets and dust are mortal 
enemies and a cloud simply cuts off 
the beam. There are two answers. Coli- 
dar could be installed on a mountain, 
above the dirtiest part of the atmos- 
phere. But a more exciting possibility is 
offered by a Colidar- equipped satele. 
From there, outside the atmosphere, the 
light beam would have virtually a clear 
path to any point in space. 

Although light radar is an exciting 
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new tool for astronomers, it can never 
take the place of RF radar in many ap- 
plications. In the case of planets which 
have attenuating atmospheres of their 
own, such as cloud- covered Venus, Coli- 
dar simply leaves the field to its older 
cousin because radio waves can pene- 
trate clouds. 

RF radar has shown to best advantage 
in some mapping experiments of the 
moon. One such moon map is shown on 
the second page of this article. That il- 
lustration seemingly depicts a half - 
moon, and it does, except the half -moon 
is not the same one we see with our 
eyes. 

When a radar signal is sent to the 
moon, it does not just bounce off a flat 
disk because the moon is not flat. It is a 
sphere, just like an orange that you hold 
in front of your eye. And when you look 
at the orange, one point on it is closest to 
your eye. From there, it slopes back 
toward the edges, or horizon. A radar 
signal sees the moon the same way. A 
signal which strikes the nearest point 
returns before one which strikes hall- 
way down the side, because the second 
signal has farther to travel. 

Radar astronomers draw a small 
circle on the moon's closest point and 
then draw rings around it, laying off 
sections until they reach the horizon. A 
radar signal reflected from the inner- 
most circle returns first, followed by 
signals from the second, third, and 
fourth rings, and so forth. A single trans- 
mitted signal is thus broken up into sev- 
eral sections, and it is these sections 
which form the illustration we show. 
The top graph line is the first circle, the 
next line the second circle, and so on. 

Thus, the illustration actually does 
show a half -moon, but a spherical half - 
moon. 

In this day we are looking forward 
hopefully to the discoveries our space 
travelers will make in our solar system, 
and we won't be satisfied until the eyes 
of our voyagers actually see what is 
there, human nature being what it is. 
But radar -both the light and radio- 
frequency types -can give both us and 
those space explorers a good idea of 
what they're going to find when they 
get there. 4 
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SEND FOR THIS 
NEW EDITION OF 

ORGAN 
BUILDER'S 
MANUAL 

Gives You 
All the 
Facts! 

SAVE HUNDREDS 
OF DOLLARS 

BUILD YOUR OWN 
ELECTRONIC ORGAN 
Build one of the exciting two, three or four 
manual Artisan Organs. This 160 page 
manual gives a world of information on this 
thrilling hobby plus complete specifications, 
prices and parts lists. World's largest selec- 
tion of organ parts and kits. "Horseshoe" 
or conventional console. 

Housewives, doctors, teen - agers, do -it- 
yourself fans by the hundreds are now en- 
joying this creative and rewarding hobby. 

Step -by -step instructions are so simple 
anyone can follow them. If you can handle 
a soldering iron, YOU can build your own 
full -size electronic organ and be the talk 
of your neighborhood. 

SEND $2'00 WITH 
COUPON TODAY! 

Please send me the Organ 
Builder's Manual. Enclose $2.00 

Name 

Address 

City Zone 

State 
ARTISAN KIT ORGAN DIVISION 

DORSETT ELECTRONICS, INC. 
4949 -8 York Blvd. 

Los Angeles 42, Calif. 
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Ham Shack 

Continued from page 96 

because they now mean the same thing. 
In the original Greenwich Mean Time 

(GMT) system the day started at noon, 
which was 0000 hours. Five and a half 
hours later the time would be 0530, mid- 
night would be 1200, daybreak approxi- 
mately 1800, an hour before high noon 
would be 2300 and noon itself would 
then be 2400 or 0000 hours. 

Shortly after World War I the num- 
bering sequence was revised. The day 
started at midnight, 0000 hours, so until 
noon, the readings corresponded with 
ordinary civilian time pieces: 0300 for 
three o'clock in the morning, 0800 for 
breakfast, 1200 for noon. However, one 
hour after noon became 1300, tea time 
1600 and so on until midnight, which 
was 2400 or 0000 hours. This system was 
called Greenwich Civil Time (GCT) to 
distinguish it from the older GMT but 
the expression GMT was so firmly 
planted in maritime, aeronautical and 
radio practice that it persists to this day, 
even though the actual GMT method is 
no longer in use. 

In addition to GMT and GCT for 
24 -hour reckoning, you may encounter 
UT, which means Universal Time and is 
the same as GCT, which is the same as 
GMT ... etc. 

-o- 
Roger, Roger! ... Or is it Romeo to 

you? A couple of Ham Shacks back I 
got into a discussion about phonetic al- 
phabets and the phony phonetics you 
hear on the air. I talked about three pho- 
netic alphabets, "the old military," the 
"new international" and the ARRL ver- 
sions. 

A small cloudburst of letters quickly 
rained down on me, pointing out that I 
hadn't mentioned the most recent alpha- 
bet, a revised military version of the in- 
ternational, which, by the way, has 
become more or less the official ham al- 
phabet. I say more or less because pho- 
netic alphabets have a way of never 
quite being accepted, and the FCC 
hasn't even noticed this most recent al- 

phabet. The changes involve four let- 
ters: C- formerly Cocoa, now Charlie; 
M- formerly Metro, now Mike; N -for- 
merly Nectar, now November; U -for- 
merly Union, now Uniform. 

Charlie and Mike are old friends, of 
course, coming back to us from the old 
military list after a stay of a few years in 
some phonetic salt mine. 

One is immediately led to ask why, 
when they made the latest changes, they 
ignored Quebec (pronounced kay- 
beck) for Q, which confuses a lot of 
people because of the variety of its pro- 
nunciations. Well, the way phonetics 
go, in a couple of years more changes 
probably will be made and Q may turn 
into Quack -Quack. 

One curiously inconsistent feature of 
international voice procedure is the re- 
tention of the word Roger as the signal 
of receipt or acknowledgement, al- 
though old Rog has now been replaced 
in the phonetic alphabet by Romeo for 
R. 

Of all the phonetics, Roger is cer- 
tainly the one most firmly fixed in the 
minds of operators everywhere, and has 
been used in radiotelegraphy for half a 
century. If it is good enough to remain 
in international voice procedure why 
has it been dropped from the alphabet 
in favor of Romeo, which may sound 
more romantic but certainly isn't any 
better? -e- 

Radio Direction Finders 

Continued from page 48 

only when a given side of the loop faces 
the transmitter. 

There are three methods of indicat- 
ing null- meter, loudspeaker and head- 
phones. The meter is the most accurate, 
being better equipped to determine the 
exact amplitude of a signal than is the 
ear, and the same movement also can 
be used as an S meter at other times. 

Some RDF equipment covers every- 
thing from the long -wave beacons to 
VHF but unless you're planning to cross 
an ocean there are only three frequency 
ranges of interest: the aircraft and ma- 
rine beacon bands from 200 to 400 kc, 
the broadcast band from 550 to 1650 kc 

114 Electronics Illustrated 

f 

r 

4 

www.americanradiohistory.com

www.americanradiohistory.com


and the mobile marine band from 1650 
to 3500 kc. 

Aircraft beacon stations (operated by 
the Federal Aviation Agency) transmit 
weather information in addition to pro- 
viding a fixed point for bearings. Their 
locations usually are not shown on mari- 
time navigation charts but this informa- 
tion can be transferred from FAA charts 
to your own chart. The marine radio 
beacon stations (operated by the Coast 
Guard) transmit code identification 
signals. Their locations, along with their 
operating schedules, transmitting fre- 
quencies and identification codes are 
shown on most marine charts. These 
stations are best received by sets 
equipped with a beat frequency oscilla- 
tor (BFO) . 

You probably are familiar with the 
frequencies and call letters of local 
broadcasting stations. When you learn 
the location of each station's antenna 
you have enough reference points for 
nearly any day's sailing. An RDF that 
covers the broadcast band also, of 
course, gives you conventional weather 
broadcasts and general entertainment. 
However, BCB bearings are less reli- 
able than those obtained from marine 
beacon stations. 

The principal value of the marine 
band in RDF work is its coverage of the 
2182 -kc distress frequency and the re- 
ception of weather bulletins. 

It is possible to take bearings on sig- 
nals from boats equipped with radio- 
telephones, or on signals from any 
source, but bearing information from 
moving transmitters is sometimes diffi- 
cult to calculate and use. 

The 200 to 400 kc beacon band prob- 
ably is the single most useful and 
reliable band for RDF's. 

When installing a radio direction 
finder in your boat select a location close 
to the controls and also to the compass 
so that its pointer- azimuth scale can be 
aligned with the compass lubber line. 
Sometimes the most convenient operat- 
ing location may be unsuitable because 
of such electrical obstructions as fit- 
tings, rigging or structural supports 
which block or distort signals to the loop 
antenna. In this case you simply have to 
check various locations and select some 
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compromise spot. To try out your set, 
select a station of known location (pref- 
erably one that can be seen) and then 
check the RDF's bearing against what 
you know is the true bearing. Then take 
the boat in a slow circle and check the 
station's bearing every 10 degrees. If 
dead spots show up anywhere in the 
circle you must move the set to get away 
from the obstruction. RDF bearings 
aren't perfect but they are relatively ac- 
curate. A rule -of -thumb rate of error 
is ±1 degree on stations up to five miles 
and ±5 degrees on stations 50 miles or 
more away. Daytime bearings are more 
accurate than those taken at night and 
bearings over land are less accurate 
than those over water. 

Virtually all radio direction finders 
come with an instruction book so we 
will not go into detail on the subject. 

If you are offshore and can take bear- 
ings on three stations of known location, 
you draw the three lines on your chart. 
They will form a triangle. Open your 
compass a distance equal to the longest 
side of the triangle, set the pin in the 
triangle's center and draw a circle. Your 
location is within the circle. The stations 
should be at least 30 degrees apart for 
best accuracy. On inland waters the sta- 
tions are likely to be on different sides 
and the fix is even more accurate. 

If you are receiving just one station 
and have no sense antenna you can de- 
termine which side the station is on by 
taking several bearings as you travel a 
straight course, starting with the station 
close to the beam (90 or 270 degrees) . 

The readings will then pass to stern on 
the side where the station is located (90, 
110, 120 degrees or 270, 260, 250 degrees, 
etc.) . 

It also is possible to determine your 
distance from a transmitter. First fix the 
station at 45 degrees off the starboard 
bow. Then, keeping track of your speed 
and time, steer a straight course until 
the station is off the starboard beam at 
90 degrees. The distance from fix A (45 
degrees) to fix B (90 degrees) , as com- 
puted from speed and time, will equal 
the distance to the station (the whole 
plot makes an equilateral triangle) . The 
same maneuver also can be done on the 
port side, of course. 
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Your advertisement can reach this mail- buying audience for only 50 per word . payable in advance 
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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 & Procedure" $1.25. To: 
Brody Surplus, Box 425 -EL, Nanuet, New 
York. 
TRANSISTORIZED POLICE radar de- 

tector kit. All parts and simple in- 
structions. Ready to wire. Legal. Gives 
buzzing warning blocks from radar trap 
through car radio speaker. $14.95 post- 
paid. Plans without kit $2. Dee Company, 
Box 7263, Houston, Texas. 
ELECTRONIC -SCIENTIFIC KITS by Kit - 

Tronics. Metal Detector, SW Radio, 
Experimental kits. Catalog and Discount 
Certificate I0tr. Kit -Tronics Corporation, 
Dept. B -I, 15208 Stagg Str., Van Nuys, 
Calif. 
EXCELLENT BUYS on Tubes and equip- 

ment all listed in the "Green Sheet." 
Send .25R for your copy today. Cash paid 
for unused tubes. Write. Barry Electronics 
Corp., 512 Broadway, Dept. EI, NYC 12, 
NY. 
ANY TELEVISION makes supersensitive 

big screen oscilloscope. Only minor 
changes required. Excellent for servicing, 
aligning TV. Complete plans $1.95. Relco, 
Box 10563, Houston 18, Texas. 

PRINTING. MULTIGRAPHING, 
MIMEOGRAPHING 

QUALITY PRINTING: Economically 
Priced: Embossed Business Cards $3.95 

per 1000. Catalog on request: Edward 
Printing Service, 7430 Selwick Dr., Parma 
29, Ohio. 

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 

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. 

VENDING MACHINES -No selling. Op- 
erate a route of coin machines and earn 

high profits. 32 -page catalog tree! 
Parkway Machine Corp., Dept. 33, 715 
Ensor St., Baltimore 2, Md. 

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. 
EARN $150 WEEK As Electronics Drafts- 

man. Send $2 first lesson, or $25 com- 
plete home study course. PRIOR, INC., 
Dept. 126, 23 -09, 169 Street, Whitestone 
57, New York. 

MEN -WOMEN NEEDED for jobs in Elec- 
tronics. Course used by top manufac- 

turers. Special Reader's Electronics Illus- 
trated- $1.95. EFCO, Box 1158, Torrance, 
California. 

HI-FI 

RECORDERS, HI -FI! Free Wholesale 
Catalogue. CARSTON, 125 -G East 88, 

NYC 28. 

TAPE RECORDERS 

BUILD THIS Stereo Hi -Fi Magnetic Tape 
Playback. Equivalent in essentials to 

$1000. instrument. Complete plans and 
instructions available. Send 104 for de- 
scription and specifications. Merlyn 
Company (EI -7), Box 3053A, Pasadena, 
Calif. 
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. 

RENT STEREO Tapes -over 1500 different 
-all major labels - free catalog. 

Stereo -Parti, 811 -AY Centinela Ave., In- 
glewood 3, California. 
TAPE RECORDERS Hi -Fi Components. 

Sleep Learning Equipment, tapes. Un- 
usual values. Free Catalog. Dressner, 
1523Z Jericho Tpke., New Hyde Park, 
N. Y. 

RADIO & TV 

FREE! GIANT wholesale catalog on elec- 
tronics, hi -fi, transistor, scientific 

hobby, optics, photographic, housewares, 
jewelry, tools, novelties, toys. Write: 
Lektron, 2418 Everett Ave., Chelsea 50, 
Mass. 

15 DISTANCE ONE -TUBE Plans -25o; 
One -tube Handbook - 50f, including 

Transistor experiments, catalog. 
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. 

FREE! 1961 CATALOGS for newest, best 
electronic bargains available. Stereo, 

hi -fi, ham radio, 1000 other items. Alco 
Electronics, Lawrence 4, Mass. 
BUY -SELL- Trade - Cameras, Lenses, 

Telescopes, Amateur Radio Equipment. 
Denson Electronics, Box #85, Rockville, 
Conn. 

STAMPS & COINS 

AUTOMOBILES, TRAINS, Ships- Collec- 
tion 70 Different genuine postal issues, 

only $1.00. Handsome approvals. Steele, 
186 Carlton, St. Catharines, Ontario. 

PERSONAL 

LOANS ENTIRELY By Mail -$600 or Less. 
Repay in 24 monthly payments. Write: 

Budget Finance Co., Dept. AL -71, 114 S. 
17, Omaha 2, Nebr. 

DOUBLE -BREASTED COATS changed in- 
to single- breasted. $22.50. Matthews, 

323 Harrison, Topeka, Kan. 

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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The Case of Negative Ions 

Continued from page 89 

advertising on behalf of ionizers false 
and misleading. 

An independent non -profit testing or- 
ganization believes the most charitable 
thing that could be said about negative 
ion claims is that they are premature 
and exaggerated. 

A Rockefeller Institute scientist was 
a bit more blunt. "At this point," said 
he, "this is all a bunch of hooey." 

In the face of such fierce statements 
is the case of the negative ions a doomed 
one? Not necessarily. Although the 
foregoing comments are unfavorable, 
they only express the feeling that the 
known facts at this point don't support 
the claims. The claims could be true but 
they haven't been proven. 

Negative ionizers have been with us 
such a short time and came on so sud- 
denly that research is running behind 
production. We haven't had enough sci- 
entifically accurate research to find out 
what effect negative ions really do have. 
This is what the AMA opinion im- 
plies: the claims could be true but the 
organization hasn't seen the proof. 

In nature, a cubic centimeter of air 
may contain 500 to 2,500 negative ions. 
A generator enriches the mixture but 
no one is yet sure how many ions should 
be added. According to one recommen- 
dation, an optimum amount is 600 to 
1,000 units, but where an asthma or 
hay fever victim is concerned, as many 
as 10,000 ions should be pumped into 
each cubic centimeter. No one is sure 
whether an overly -rich mixture is toxic. 

It also is difficult to tell exactly how 
many ions are coming out of any given 
source because of a lack of standard 
measuring conditions. A delicate elec- 
trometer is used to count ions, produc- 
ing a readout in micromicroamperes, 
which means rigid controls are neces- 
sary for accuracy. 

Some four types of negative ionizers 
have been produced. 

The simplest model resembles a mi- 
crophone. In its head is a small quantity 
of radioactive material, tritium, which 
emits beta particles. The particles col- 

September, 1961 

lide with atoms or molecules of oxygen 
(oxygen usually is found only in mo- 
lecular form in nature) and both posi- 
tive and negative ions are formed. The 
positive ions are taken away via a plate 
carrying a negative charge (which at- 
tracts and grounds them) . The same 
plate repels the negative ions into a 
room. (The operation of two types of 
ionizers are diagrammed on the second 
page of this article.) 

Another popular ionizer uses a thin 
(.010 -inch) tungsten wire and a 
U- shaped metal bracket as electrodes. 
Something in the neighborhood of 4,000 
volts DC is placed across the elec- 
trodes. The wire, mounted inside the 
bracket, is negative. A space charge or 
electrical field builds up and becomes 
so concentrated around the tiny wire 
that a bluish light called corona may 
appear. Under these conditions, elec- 
trons are literally pulled from the wire. 
Some of them join neutral air molecules 
and thereby form negative ions. Air 
usually is blown through the generator 
to sweep the tiny puarticles out into a 
room. On the way, the air passes a plate 
with a negative potential which attracts 
and grounds any positive ions that were 
formed (and some always are) . 

A third type of generator also uses a 
wire, except in this case it is the high - 
resistance wire of an electric radiant 
heater. The electrons, instead of being 
drawn from the wire by an electrical 
field, are forced out by heat. The critical 
temperature for formation of negative 
ions is something above 2,000° F. Below 
this temperature, ions are still formed, 
but most of them are positive. 

Westinghouse and others have built 
some ionizers that employ ultraviolet 
lamps but these have not yet reached 
the market in quantity because of the 
ozone problem. Ultraviolet rays usually 
generate ozone (super- active oxygen) 
which can be harmful if breathed in con- 
centrated form. 

Many ion generators are used in con- 
junction with regular air purifiers - 
filters and electrostatic cleaners. 

No matter what the final decision may 
be on negative ions, they certainly have 
caused a tremendous uproar for some- 
thing so small in size! + 
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DC POWER SUPPLY 
Po.r Tr.nsfer., Vacuum Tob 
E .stiller and 20-20 mid. Cop.siror 
Filter Circuit. Converts horn. AC to 
Ih DC required Ir Ft«wenic Circuits. 

Sensational LOW COST 
SCIENCE LAB 
NOW over 110 fascinating projects with 

I. 

li` 
. p f`i l. 
a i ! ,. , ̀' . ;= ü-. 

- '/ ELECTRICAL EXPERIMENTS 
, 

/f' 
Educational fun with n«hoMaRnets, 
iranstrme, Galvanometer. Rhea. 
oaf, Reloy, Votimeter, Whwtslon 
Yidya. and other I«trlc equipment. 

0 
COMPLETE LABORATORY COMES IN 8 KITS , ONE A MONTH... 

SUPPLIES ALL THE EQUIPMENT FOR ALL THE FOLLOWING: 

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 

.,gnd could SHAPE YOUR FUTURE! 

40- 

Analyzing Glowing Gases 
with the SPECTROSCOPE 

Trouble Sheeting with 
the SIGNAL TRACER 

PHOTOMICROGRAPH of a Fly's Wing 
made with Microscope and Photo Lab 

(Actual Size S" diameter) 

A VALUABLE SCIENCE LAB 
Containing Parts by 

RCA, MALLORY, PYRAMID, 
STACKPOLE, TRIM and 

other reliable manufacturers. 
Retail Value of Parts Alone is 

over FIFTY DOLLARS 

S RS" ARE 

EN/RllSIAS7K/ 

PHOTOELECTRIC EYE 
Photwtechic C.II, Reciter burp - 
and Electronic Relay. Everything you 
need to control moron, bolls. alarm., 
and do other light Imam experiments, 

CODE PRACTICE SET 
Signal Oscillator, Key and Mosher 
.,,Me compl.te outfit b learn to 

end transmit th. Morse Cod. receive 
Me IIM .1.p to a Ham license. 

RADIO SERVICE EQUIPMENT 
All the pst. to build your ow 
ladle Signal Tracer and a Probe 
Light Continuity Taster. both pieces 
ore Invaluable In rod% servicing. 

PHOTOGRAPHY LAB 
Complete dark room equipment. 

P rinter - Enlarger - Electronic Timor - Sol. light - Developing Trays 
Mad supply of pop., and chemicals. 

SPECTROSCOPE 
Fascinating optical In.hum.nl used 
te identify end analyse sebslances 
by oee.i.e M. spectnna of their 
Homo. Semen.. chores ro ln<ted.d. 

ULTRAVIOLET LAMP 
heducts dazzling rober effects with 
bntdb. "block light ". Used tt.n, 
ty fer r detection, mes eregy 
ends 

b 
Phra. l Ink. Crayon 

mid tracer Powder are mdodd. 

RADIO RECEIVER 
Three Tube Short Wave po Meter) and 
Standard koodcesl Receiver. Sensitive 
Regenerative Circuit uses regular 115 
.al AC. Complete with Hood Set. 

MICROPHONE 
A s 0.lti. corboe -b,HOn micro. 
phone Thot greatly amplifies v 

s petted noise. Also adaptable for 
use win, your radio transmitter. 

STROBE LIGHT 
A variable . . . . .l o o p amp. "f...., motion of rapidly v1ba 
ime or rotatine objects for close 
study and checking frpo.ncl.., RPM. 

SOUND EXPERIMENTS 
Laboratory d.ma orotIon of sound 

and pitch. Include. 
Variable frequency O.cillolor, Sno.t.r and Ripple Took. 

SUDE PROJECTOR 
Tos« Ibmm and 33mm slides, sharp 
focusing, convection cooled. G.E. 
Proaoction Lamp included. Also ad- 
optable os a Pro¡Mlon Mic o..op.. 

ATOMIC RADIATION EXPM. 
A variety of projects using Spi 
thariscop. and 

r 

e Electroscope. 
le Samp .ou of radioactive Ura- 

nium Ore ndEOdiu. ore Included. 

HEAT EXPERIMENTS 
Study M. Mol.cubr Theory of heal 

Bing 2 Thermometers, Thermostat, 
3 fool Gas Thermometer and special 
Mimmecop. s.ongem.nt Mae shows 
Ma effect of Mb.s.ler Movement. 

ELECTRONIC EXPERIMENTS 
Feeler. loneliest. of vacuum lobs 
and ether electronic components. 
Build an El.str..ic Switch- Ample. 
tier, and other experimental circuit.. 

BROADCAST TRANSMITTER 
Sends dear transmissions e1 MM 
code and yole 10 nearby radios. 

Can be used with your Icrophon, 
r«ard play«, er code emilbbr. 

TELESCOPE 
A mounted o.tr000.kol Telescope. 
High quality ground Lenses «robe 
you b outman. details of the 
moon , %Hoc. and distant objects, 

MICROSCOPE 
High a a-leprecl.10. 
ground L , Subetoge light and 
Polarize, Adapbbl. Ir pheremlcng- 
replay in connection with Photo lob. 

ATOMIC CLOUD CHAMBER 
See illuminated hocks of speeding 

ud.ar particles o ling from ra- 
dioactive Alpha source and myslor- 
lout cosmic rays from outer spare. 

WEATHER STATION 
Aneroid aorOooter, Cop Anemometer 
shot el« rally ind 
speed. Sing P.ychlO es Humidity 
Gave, Cloud Speed Indicator, 
Cloud Chart o.d Walhr Mop. 

ALL THE EQUIPMENT FORM THE ABOVEonly;2960 

ONLY Post ONLY 
45 

(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! DELIGHTED! - ms AMERICAN BASIC SCIENCE CLUB MIL 1M 
501 E. Crockett, San Antonio 6, Texas 

ISinn sending me A.B. S.C.' - -Sci ce lab" eight kits. one I 
each 

u 

the 11 not satisfied Inspection of first kit I may 
nit for immediate refund. (I choose the plan checked. I '( )1 nenclose $2.00 and will pay $3. -S plus COD postage o 
-vol of each kit. I may cancel unshipped kits or any time 

1 ) I enclose $29.60, full payment, Postage Paid, for all B kits I 1 
mcy cancel any time and get full refund on unshipped kits. 

-Inuits arm low umhege 

i.d by isolation 
ns ereer Mot -_.. 

I wish 1 could provide each of my Physics 
students with 11 of your enjoyable kits. 
You are doing a wonderful job. 

Your course is ver enjoyable and 
educational for all .goo. I would 
not sell mine for twice the Price 

Francis Pitcher 
13 Friendship Dr. 
Tivoli, New York 

Allen T. Ayes. Physic. Dept. 
Jamestown High Scheel 
Jamestown, New York 

IOLE 
11 

Ip.N 1 ULÁMrsaslon. NAME 

herric."11 
allat STREET 

FREIE! 
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These 6 Auxiliary Textbooks 

AMERICAN BASIC SCIENCE CLUB, Inc. San Antonio Texas 
CITY 

IM -- 

' 
, 

STATE 
Er .9 

MAIL COUPON TODAY Bfr ME INE 
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NOW! 
al a price 

you Can afford! 

BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP -METHOD 

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 evisio u- Radio -El ect roui cs. 

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! 

lttCTRIk1IrS r111Y1S 

. 1. 

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 DOINGI We send you complete stand- 
ard equipment of professional quality for 
building 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 keep I A big, new TV pictures 
tube is included at no extra 
charge. 

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

GET THE BENEFIT OF OUR 

OVER 50 YEARS EXPERIENCE 

APPROVED FOR 
GI TRAINING 

ACCREDITED 
MEMBER icy 

NATIONAL1t I SCHOOLS 
World Wide Training Since 1905 

Write to Dept. R4Y -81 

4000 So. Figueroa Street 

Los Angeles 37, California 

YOU GET... 
19 Big Kits -YOURS TO KEEP! 
Friendly.Instrzction and Guidance 
lob Placement Seevice 
Unlimited Consultation 
Diploma- Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 

RESIDENT TRAINING AT LOS ANGELES 
If you wish to take your training in 
our famous Resident School in Los 
Angeles -the oldest aid largest school 
of its kind in the world -check special 
box in coupon. 

You get aIt Intl}TIflalá 
tTy jYrwl `Yi-ta mälr 

your own CitkCilsioft 

horn& NO Stitt NI 

WILL " 

SEND FOR FREE FULLY,. 
ILLUSTRATED BOOK AND 
ACTUAL LESSON TODAY. 

Your own copy of "Your 
Future in Electronics -Tele , 
vision- Radio" will be mailed 
to you of once. No salesman 
will call; there is no obliga- 
tion. Cut out card along 
dotted lines, fill in name and 
address, then moil today. 

NO 
POSTAGE 

NECESSARY 

FIRST CLASS 

Permit No. 3087 

Los Angeles, Calif. 

BUSINESS REPLY MAIL 
ND POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 

- POSTAGE WILL BE PAID BY - 
NATIONAL t SCHOOLS 

YWCA raciToic WORLD SINCE 

4000 So. Figueroa Street 
Los Angeles 37, California 

Dept. R4Y -81 
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Universal Replacement Parts Kit 
EffiD) F osaz 

Popular Standard Coil field replacement parts used extensively by serv- 
icemen for STANDARD tuners manufactured from 1947 -1956. 

universal replacement 
parts kit 

.... 

...... -- 
........ 

.,,_f,. . .... 
WI 

r T :3E3E 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. 

Popular special springs, detent springs and roller assembly, 
detent ball assemblies, etc. FREE 

BE PREPARED... GET YOURS TODAY from any authorized 
COIL distributor 

$27.99 DEALER NET 

standard kolisman INDUSTRIES INC. 
FORMERLY STANDARD COIL PRODUCTS CO., INC., MELROSE PARK, ILLINOIS 
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