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train now for your future in the 

U.S. AIR FORCE 
As a man of mechanical ability, you have a bright future. 
For in the new Age of Space, it is the technician trained in 
rocketry, jet propulsion, electronics, or allied fields, who will 
be the important, sought-after man. And, remember, nowhere 
else can you get so broad and complete a training for these 
Space Age specialties than as an Airman in the U.S. Air 
Force. See your Air Force Recruiter today-or mail coupon. 

The future belongs to the Airman 

You'll go places 

faster in the 

AIR FORCE 

PASTE COUPON ON POSTCARD AND MAIL TO: 

Airman Information, Dept. E1-6321 
Box 7608, Washington 4, D. C. 

Please send me information on my opportunities in the U.S. Air Force. 
I am between the ages of 17-34 and reside in U.S.A. or possessions. 

Name 

Address 

City Zone .State 



gir. 

_ 4,7"," 

A HIGHLY 

RESPECTED TRADE- 
START SOON TO 

EARN EXTRA MONEY 

IN SPARE TIME 

Learn at Home s:;.É r°ME to Fix 
Electrical Appliances 

To build a better future, get into a field where there's 
much important work and the security that comes from 
knowing a good trade. Servicing electrical appliances 
offers that OPPORTUNITY. Every wired home has an 
average of 8 electrical appliances. Up to tO million new 
appliances are sold every year and owners pay well to 
keep them in repair. That's making a fast-growing need 
for trained men. 

Add To Your Income Starting Soon 
Need For Service Technicians increasing 
Make extra money in your apare time. Start soon to 
fix electric toasters, fans, clocks, vacuum cleaners, and 
other electric appliances for your neighbors and 
friends. Work in your basement, garage or spare room. 
It's easy to increase your earning power-to pay for 
your training many times over-to have extra money 
to buy things you need. 

Learn and Earn with Multi -Use 
Tester Built with Parts We Send 
This course includes the parts to build a portable, sturdy I Address 
Appliance Tester that helps you locate electrical defects 
quickly and easily. You use it to learn and do actual 
electrical appliance repair jobs. If you want better pay 
learn this good trade. No need to give up your present 

job. You can train at home in your spare time for only 
$3.00 down and $6.00 a month. A small price to pay for 
increased earnings, a more secure future. Paste coupon 
below on a postal or mail in envelope for free book and 
sample lesson. Address National Radio Institute, Dept. 
KJB, Washington lt. D. C. 

MAILING THIS 
COUPON MAY START 

YOU TO SUCCESS 

LESSON AND BOOK 

FREE 
NATIONAL RADIO INSTITUTE, Dept. LIB, Washington16, D. 

IPlease send me Electric Appliance Training lesson and book I 
free. (No salesman will call.) 

IName 
Age 

ICity 
Zone.... State 

ACCREDITED MEMBER NATIONAL. HOME STUDY COUNCIL 
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Instructor helping students check the wiring 
and trace the circuits of television receivers. 

TELEVISION -RADIO 
COLOR TV 

Here at COYNE you're 
trained for Testing, Trou- 
ble -Shooting and Servicing 
on AM and FM Radio 
Units, Auto Radio, Tele- 
vision, etc. Thousands of 
Coyne trained men in good 
Tbs or own well paying 
V-Radio businesses. 

This big fire -proof building is 
occupied entirely by Coyne. 

ELECTRICITY 
ELECTRONICS 

Big opportunities every- where-city, town and 
country, in Power Plant 
Work, Motors, Industrial 
Electronics, Armature 
Winding, Home and 
Factory Wiring, Appli- 
ances, Refrigeration, Main- 
tenance, Illumination, etc. 

WE TRAIN YOU IN CHICAGO 
Our famous Practical -Technical method gives you 
practical experience on a massive outlay of equip- 
ment plus necessary technical training right here in 
the great Coyne shops. 

Training In Refrigeration and Electric Appliances can be included. 

START NOW-PAY LATER 
Enroll now, pay moot of tuition later. 
Part time employment help for stu- 
dents. Lifetime employment service to 
Graduates. Frequent starting dates: 

Training offered 
to VETERANS and 
NON -VETS alike 

E.W. COOK E,JR.,President FOUNDED IRRE 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. PAULINA STREET. CHICAGO, Dept. sa.«C 

ELECTRICITY * RADIO * TELEVISION * REFRIGERATION * ELECTRONICS 

Instructor explaining operation and 
testing of a large Motor Generator. 

OLDEST AND BEST 
EQUIPPED SCHOOL OF 

ITS KIND IN THE U.S. 

semi Coupon 
Below joa. 

BIG FREE 
BOOK 

"Guide to C in 
ELECTRICITY -ELECTRONICS 

and TELEVISION.RADIO" 
Book and details come to 
you by return mail. No 
salesman will call. 

MAIL COUPON TODAY 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St. ,Chicago 12,111., Dept. 68-8C 

Send BIG FREE book and details of all 
the training you offer. This does not obligate 
me and no salesman will call. I am especially 
interested in: 
D ELECTRICITT-Eketrales TELETLSIEN#aÑI .C.hi TT 

Name 

Address 

, City State 
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HARRY KURSH 

age From the Editor 
You've made us a success! ELECTRONICS ILLUSTRATED 

is going monthly with the next issue, the October one. The news- 

stand sale of the first and second issues was beyond all expectations 
and the response to our editorial approach from you our readers, 
has been gratifying and -encouraging. We've been flooded with 
requests for the plans of the SAFE model rocket described in our 
July issue. We expected letters, but we were not prepared for the 
tremendous number we received and we are still receiving. 

We had reason to suspect that electronics as an industry has fared 
better throughout the current recession than most others. In partic- 
ular, we believed that there were fewer layoffs of skilled electronics 
technicians and engineers than was the case with similar occupa- 
tions in other fields. Was this true? Well, we had Harry Kursh 
look into this for us and the article on page 34 gives the answers. 

Harry, who lives and writes in the seclusion of Hollowbrook Lake 
near Peekskill, N. Y., has had considerable experience in studying 
and reporting on business and economic problems. After serving his 
"apprenticeship" as a newspaper reporter for several New England 
daily papers, he became a war correspondent and then press advisor 
to the Foreign Minister of Hyderabad, India. Back in this country, 
he worked as an editor for a business publication. He has studied 
contemporary British economic problems on a scholarship from the 
Institute of International Education and has written many maga- 
zine articles about the manpower problem. A great deal of the 
material he has accumulated appears in a new book, "Apprentice- 
ships In America," published by W. W. Norton & Co., N. Y., N. Y., 
presenting the where, the what and the how of obtaining apprentice 
training for needed skills in electronics and other fields. 

Summertime is outdoor time and this issue brings to you some 
interesting build -them -yourself ideas to use around your home, on 
your picnics, or in your country place. Every home owner who is 
tired of standing on his front lawn after dinner every evening with 
a hose in his hand, will thank us for developing the Electronically - 
Controlled Lawn Sprinkler on page 66. Any lawn sprinkler can be 
modified in a short time and for a few dollars, so that it will sprinkle 
your lawn when it is dry, when you are busy, away on vacation or 
just lazy. 

DAVE WEEMS 



See How DeVry Tech Can 

Prepare You For A Profitable Future In Many Fields 
. 
in3 

/440« Communications to 

Guided Missiles, etc. 

No Previous Technical Experience 
Or Advanced Education Needed! 
Laborers and bookkeepers, store clerks, shop 

men, farmers, salesmen - men of nearly every 
calling - have taken the DeVry Tech program and 

today have good jobs or service shops of their own 
in Electronics. You don't have to quit your present 
job. If you are 17 to 55, see how you may get 
yourself ready for e future in the fast-growing 
Electronics field. 

FREE 
EMPLOYMENT, 

SERVICE 
Puts you its touch;' 
with job re 

erte 

or help. you 
a better 

on in the plant 
e you are 

now employed. 

Draft Age? 
We hove valuable 
infornsar'sow for awry 
man of draft ors. so if 
you are subject to mi 

ry nervice, be more to 
k the coupon. 

e 

Whether you prepare at home or in our well- 
equipped Chicago Dr Toronto Laboratories, you 
get sound, basic training in both principles and 
practice. At home, you use educational movies. 
You build actual circuits and test equipment. You 
read simple directions, follow clear illustrations. 
When you finish, you are prepared to step into 
a good job in this excitingly different field. You 
may even start a service shop of your own. 
Mail coupon for free facts today. 

Chicago 

We'll give you a free copy of an 
interesting booklet, "Electronics 

and YOU." See for yourself 
how you may take advantage 
of the oppo-.unities in this 

fast-growing field. 

41, Illinois 
Formerly DeFOREST'S TRAINING, INC. 

'One of North America's foremoa Electronics Training Centers' 
Accredited Member of National Homs Study Council 

ta j 

Radar 

Automation 

Electronics 

Micro -Waves 

fflmummeeememag 

Computers 

Broadcasting 

DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, III., Dept. El 9-0 
Please give me your FREE booklet, "Electronics and YOU," and 
tell me how I may prepare to enter one or more bronches of 
Electronics as listed above. 

Nome Age 
Please Print 

Street Apt 

City 
D Check here if suhlen to Military Training. 

DeVry Tech's Canadian Training Center is !cored 
2040 at 626 Rotclown A , Toronto 12, Ontario 

Zone State 

September, 1958 5 



Our hi-fi section this issue features a 
corner loudspeaker enclosure that can be 
quickly put together for just over $8.00 
and is ideal for a summer home, play- 
room, or living room, depending on how 
you finish it. The article is on page 38. 
The author, Dave Weems, is a Missourian 
who needs to be shown, and to that end, 
tests every enclosure he designs. He's 
shown here checking the original model 
of the corner enclosure in our article. He 
has, by his own admission, built and dis- 
carded just about every type of speaker 
enclosure and amplifier design known, 
and is now "teaching general science at 
Neosho, Missouri, to a captive audience of 
high school students, one of whom won a 
local science fair recently with an original 
amplifier design." David is now at work 
remodeling an old farmhouse "which, of 
course, will be wired for sound." 

I would like to introduce some more of 
our authors to you but this will have to 
wait till next month, because now 1 want 

to tell you about some of the features 
coming in the next issue. 

We've just interviewed an electronics 
engineer who has spent some time in Rus- 
sia studying their electronics industry. His 
impressions are startling. "Inside Russian 
Electronics" is an article you will want to 
read and reread. Hi-fi fans who have 
wondered about how good the new stereo 
records are will have a chance to try them 
out with a minimum of expense if they 
follow our special stereo setup described 
in the October issue. For about $7.00 you 
will be able to build a stereo record player 
complete, that will really work! Also in 
next month's issue is the first article on 
a new, completely transistorized mobile 
ham rig that is so different you will want 
to build it just for the fun of it. It won't 
cost much either. And of course there 
will be much more. 

Be with us again next month, and once 
again, thank you for your support. 

NOW YOU CAN SECURE A 

HIGH SALARIED TOP PRESTIGE 
CAREER IN ELECTRONICS 

IN ONLY ONE YEAR! 
ELECTRONICS is the fastest growing industry in America today, creating 
unlimited opportunities for high salaries, with rapid advancement in 
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic 
engineering technicians. 
LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 
Tech, offering unusually high starting salaries. 
BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter- 
esting work as technical salesmen, research and development of guided 
missiles, electronic business machines and automatically controlled 
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES. 

UP TO SEVEN TECHNICIANS are needed for every engineer ...this, plus 
superior training is why BaileyGraduates are being paid more to start, 
and are advancing more rapidy than many men who have spent four 
years in training. 

. 
This Minneapolis -Honeywell system 
controls hundreds of automatic man- 
ufacturing operations. Experience 
on live equipment is emphasized at 
Bailey and is another reason for the 
tremendous backlog of high pay posi- 
tions waiting BAILEY GRADUATES. 

Resident training is easier and costs less than r- MAIL TODAY 
you may think! We provide housing and part- 
time jobs while in school, plus free nation- Please mail immediately this free booklet without obligation 
wide employment service for graduates. If you 
want to quickly enter America's fastest grow- 
ing and most exciting industry, write for free 
booklet .. , no obligation. 

VETERAN APPROVED 

BAILEY TECHNICAL SCHOOLS 
1661 S. Grand St. Louis 4, Mo. 

Name 

Address 

City State 

=1M IN al MI ti11111 In 01 
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BIG REWARDS 
for the most -wanted men in Radio -TV -Electronics 

General Electronics 
Technician 

Radio-TV 
Engineer 

Hadiv-TV 
Service Manager 

That's right! There are big rewards for the most -wanted men 
in Radio -TV -Electronics. 

You can be one of these men. With the right training you 
can qualify for a big -pay job in a vital industry. You can start 
yourself on an exciting, rewarding career in a field that offers 
unlimited opportunities. 

But you must be thoroughly trained. You must know more 
than wires and tubes. You must think in electronic terms. 

There's no short-cut to success in Radio -TV -Electronics. 
But there is a simple. sure way ... the I.C. S. way. 

I. C.S. is the world's oldest and largest technical training 
school. Sixty-seven years of experience in training 61/2 million 
students have made the I.C.S. system a success -proven method 

HOW WIE. YOUR I. C. S. SUCCESS STORY SOUND ? 

"I took my diploma from your school in !Ladle Operating In 
1047. In a years I became chief engineer of WKOK in Sunbury, 
Pa. Then I came to California as Audio Engineer for ABC in 
Hollywood. I still hold this position. I will always be grateful 
for your help in getting me in the type of profession that has 
so much to look forward to." William R. Drees', 
"I had been in the radio -repair business for 30 years, when I 
enrolled in the I.C.S. Television Servicing Course. 

"Now I am able to approach a television Job in a sy stematic 
manner, while others are still operating on the hit or-miss level." 

Kelsey G. Cobb 
"Up to the time I enrolled, my interest in electronics was purely 
a hobby, but before completing my course I was able to do a 
considerable amount of radio work. Now I have a good part- 
time business." George A. Chase 

For Real Job Security-Get an I.C.S. Diploma! 

Industrial Electronics 
Technician 

Electrical Engineering 
Technician 

Electrical 
Draftsman 

of home study. Today, there are more trained men from I.C.S. 
in supervisory and management jobs than from any other school. 

Up-to-the-minute I.C.S. Courses make electronic funda- 
mentals clear, easy -to -follow. Personalized guidance helps you 
through each step. 

You study at home - in your spare time - at your own 
pace. Everything you learn is practical, usable. Courses are 
prepared by experts who know what you need to know to 
go places. 

Join the ranks of the moat -wanted men in Radio -TV -Elec- 
tronics. Your first step is to send for your free I.C.S. Career 
Kit. You have nothing to lose. You can gain an exciting career 
in the fastest -growing industry of all time. 

Send the coupon below for your 

I.C.S. Career Kit ! 

LI"How ta Succeed," 36 -page guide 
to advancement. 

Opportunity handbook 
(or the field of your choice. 

Sample lesson (Math) to 
demonstrate I.C.S. method. 

L C. S., Scranton 15, Penna. 
Accredited Member, 

National Home Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS jJCS 
BOX 02313G, SCRANTON 15. PENNA. (Podia iist 01257 courses) 

Without cost or obligation, send me "How to Succeed" and the opportunity booklet about the field BEFORE which I have marked X (plus sample lesson). 

RADIO 
TELEVISION 
ELECTRONICS 
LI General Electronics Tech. 

Industrial Electronics 
Practical Radio-TV Eng'r'g 
Practical Telephony 
Radio-TV Servicing 

Name 

City 

Occupatwn 

BUSINESS 
Cost Accounting 

D Managing a Small Business 
D Purchasing Agent 

DRAFTING 
D Electrical Drafting 

HIGH SCHOOL 
D High School Diploma 
D Good English 
D High School Mathematics 

ELECTRICAL 
Electrical Engineering 

D Elec. Engr. Technician 
Elec. Light and Power 

D Practical Electrician 
D Professional Engineer (Elec.) 

LEADERSHIP 
Industrial Foremanship 
Industrial Supervision 
Personnel -Labor Relations 
Supervision 

Age Home Address 

Zone State Working Hours A.M. tom M 

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

September, 1958 
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Electronics in the News 

An impressive array of electronics exhibits are displayed in the striking U. S. pavilion at the 
Brussels World's Fair. Fascinated crowds see closed circuit telecasts on color receivers from 
RCA's model TV studio, become even more intrigued by suddenly seeing themselves on the screen 
as cameras are turned onto the watchers. Above right, an old mathematician meets a new 
one. Dr. Paul Pruyck, 69 -year -old Belgian professor is introduced to IBM's RAMAC Computer. 

Photos by F. Garritssen from PIP 

Also at the Fair, 
the U.S. is display- 
ing an electronic 
method of safely 
handling radio- 
active materials. 
The materials are 
kept in a lead 
shielded room and 
a visitor on the 
outside controls 
the servo -mecha- 
nized arms. Every 
motion he makes is 
electronically du- 
plicated by the 
arms inside the 
room. This tech- 
nique makes it pos- 
sible to measure 
and mix safely ra- 
dioactive mater- 
ials for experi- 
meutal purposes. 



RCA INSTITUTES 0. 
OFFERS YOU THE FINEST 

OF HOME STUDY TRAINING 

The equipment illustrated and text material you get 
with each course is yours to keep. Practical work with 
very first lesson. Courses for the beginner and the 
advanced student. Pay -as -you -learn. You need pay 
for only one study group at a time. 

SEND FOR THIS 
FREE BOOK NOW 

Resident School courses in 
New York Cirry offer compre- 
hensive training in Television 
and Electronics. Day and eve- 
ning classes start four times 
each year. Detailed informa- 
tion on request. 

RCA Institutes, Inc. Home Study Dept. EI -9B' 
A Service of Radio Corporation of America 
350 West Fourth Street, New York 14, N. Y. 

Without obligation, send me FREE 52 page 
CATALOG on Home Study Courses in Radio, Tele- 
vision and Color TV. No Salesman will call. 

Name 
Please print 

Address 

City Zone. .State 

Korean Vets! Enter discharge date 

CANADIANS-Take advantage of these same RCA 
courses at no additional cost. No postage, no customs, 
no delay. Send coupon to: 

RCA VICTOR COMPANY, LTD. 
5001 Cote de Liesse Rd., Montreal 9, Que. 

To save time, poste coupon on postcard 
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Leading Editors Say: 
"NEWCOMER, OR OLD 'PRO' 
YOU CAN LEARN ALL ABOUT 
TELEVISION WITH ... 
BASIC TELEVISION 

By Dr. Alexander Schure, PH.D." 
Editors of leading electronic magazines, service 
technician publications and industrial magazines- 
the experts-unanimously acclaim Basic Television, 
new five volume "picture -book" training course as 
the easiest possible way of learning all about black 
and white television. 

Electronic Technician, April 1958 
"One picture is worth 10,000 words," so you can 
imagine the information contained in the more than 
700 figures included here. Each of these drawings is 
illustrated in the manner which makes the most 
difficult concept readily understandable. Text is very 
clear.... If you are a relative newcomer to TV, this 
work will be a most valuable "Bible"; if you are an 
old pro, you will be surprised at how much you can 
learn." 

Radio Television News, May 1958 
"For those who have thought about studying televi- 
sion but have been intimidated by the complexity of 
the average engineering text, this easy -to-take in- 
troduction to the subject should be encouraging.... 
There is no reason why the student with an elemen- 
tary radio and electronics background couldn't use 
this 'course' as a springboard to a career as a service 
technician in the television field." 

Telephony, April 1958 
"This is undoubtedly the most understandable pres- 
entation of the basic theory, operation and circuitry 
of black and white television ever published. Every- 
thing from the transmitter to the picture on the 
screen is explained with utmost clarity in words as 
well as illustrations that 'visualize' each concept 
discussed." 

Signal, April 1958 
"Only a knowledge of basic electronics and radio is 
presupposed. The coverage, ranging from the crea- 
tion of the TV image in the studio to its appearance 
on the receiver screen, contains many topics absent 
in the more traditional text." 

Navy News, April 1958 
"Here is an excellent encyclopedia on television from 
A to Z ... this is, indeed, the most complete work of 
its kind ... suitable for the beginner as well as the 
advanced technician, and anyone interested in TV." 

If you want to learn all about black and white 
television, quickly, easily and economically, this 5 
volume "picture -book" course BASIC TELEVISION 
is the answer. Now available at your local bookstore 
or electronic parts distributor. If your dealer does 
not have this book, order direct. 

10 doy unconditional money -back guarantee. 

John F. Rider Publisher, Inc. El -9 
116 West 14th StreetK 
New York 11, N. Y. 

I hase enclosed $ Please send me: -5 vol. Basic Television set (soft cover) $10.00 
per set 

-Deluxe cloth bound edition, all 5 vols. in single 
binding, $11.60 

I understand I may return the books in 10 days for 
complete refund of full purchase price if I am not 
cutisfied. 

NAME 
Address 
City Zone State 

L J 

Here's a new 3 -in -1 integrated FM 
tuner -preamplifier -amplifier from Har- 
mon-Kardon, Inc. It's the Sonata, Model 
FA -10. Features include broad -band 
Foster -Seely discriminator and limiter, 
AFC and flywheel tuning for the tuner; 
preamplifier equalized for magnetic 
cartridges and tape head; loudness con- 
tour control and separate base and 
treble controls. Complete with black 
enclosure and copper -finished front 
panel, the Sonata sells for $114.95 in the 
East and Midwest, slightly higher west 
of the Rocky Mountains. 

-0 -- 

RCA recently announced the manu- 
facture of its two -billionth electronic 
tube, a traveling -wave tube for use in 
radar and missile control systems. In 
their twenty-eight years of tube making 
they have produced enough receiving 
tubes to equip 171 million TV sets and 
300 million radios. The rest of the num- 
ber is comprised of various industrial 
tubes, power tubes and tubes for tele- 
vision cameras, oscilloscopes and micro- 
wave equipment. 

10 Electronics Illustrated 



You get 19 big kits 
of equipment! 

GOOD JOBS ...MORE MONEY 
SECURITY ... ALL CAN BE YOURS 

YOU are needed in the great modern Tele- 
vision -Electronics industry. Trained techni- 
cians are in growing demand, at excellent 
pay, in sales and service, manufacturing, 
broadcasting, telecasting, communications, 
research, and many other important branches 
of the field. National Schools Master Shop - 
Method Training, with newly added lessons 
and equipment prepares you in your spare 
time right in your own home for these fasci- 
nating opportunities. OUR OUTSTAND- 
ING METHOD IS PROVED BY THE 
SUCCESS OF GRADUATES ALL OVER 
THE WORLD! 

YOUR TRAINING IS ALL INCLUSIVE 

We prepare you for a long list of job 
opportunities. Thousands of TV and Radio 
receivers are being sold every day-more 
than ever before. And, now, Color TV is 
here. Applications of Electronics in industry 
-AUTOMATION-are growing in tre- 
mendous strides. The whole field is alive - 
opening up new, important jobs rapidly. 
National Schools complete training program 
qualifies you in all phases of the industry. 

YOU EARN WHILE YOU LEARN 

Many students pay fer their entire training - 
and mere - with spare time earning. We'll show 
you how you can, too! Early in your course you 
receive material that shows you how to earn 
extra money servicing TV and Radio receivers, 
appliances, etc., for friends and acquaintances. 

LEARN ALL 8 PHASES 

BY SHOP METHOD 

1. Television 
, , , 

including Color Tv 

2. Radio ... AM, FM 

3. Industrial Electronics 

4, Communications 

5. Sound Recording 

& Hi -Fidelity 

6. Automation 

1. FCC License Preparation 

8. Radar & Micro Waves 

Let National Schools of Los 
Angeles. a Practical Resident 
Technical School for over 50 
years, train you at home by 

Shop -Method for unlimited 
opportunities in All phases of 
TV, Electronics. Radio. 

YOU GET EVERYTHING YOU NEED 

Clear, profusely illustrated lessons, shop - 
tested manuals, modern circuit diagrams, 
practical job projects-all the valuable 
equipment shown above-many other ma- 
terials and services-consultation privilege 
with our qualified staff, and Graduate Em- 
ployment Service. EVERYTHING YOU 
NEED for outstanding success in Electronics. 

INDUSTRY NEEDS YOU. NATIONAL SCHOOLS 
WILL TRAIN YOU. SEND FOR FACTS TODAY 

NO OOLIGATION. 

YOU LEARN BY SHOP METHOD .. . 

you do 'servicing, circuit analysis, and do 
over 100 down-to-earth experiments. You 
build a Superhet Receiver and a modern TV 
Receiver, from the ground up, including a 
new, big screen picture tube. You also re- 
ceive a professional, factory -made MULTI - 
TESTER. All of this standard equipment is 
yours to keep ... at just one low tuition. 

FREE! 

VALUAB i OOÓN 

& SAMPLE 
_Just Send 

Coupon! 

Approved for 
GI Training tltli/WM 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIF. 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 

los ANGELES 37 CALIiORNIA 

GET VAST SERVICE-MAIL NOW TO 
NATIONAL KNOCKS, DM R4Y-78 

1 

4000 0. FIGUEROA St. LOO ANGELES 37, CALIF. 

Rush free TV-Radio "Opportunity" Book and sample t I lesson. No salesman will call. 

J NAME AGE 

ADDRESS 

CITY ZONE STATE 

Moe N MbNIW 9181 N »111N1 RAIN VNnwl !E lit {gill,. 
4 VETERANS N 1n. . 
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see the amazing new 
EASY -TO -BUILD ELECTRON/C 

A L L I E D knight -kits 
in ALLIED'S 1958 

ELECTRONIC SUPPLY CATALOG 

BUILD YOUR OWN! 
SAVE MONEY -HAVE FUN 

HI -F1 KITS 

®® 

HOBBY KITS 

INSTRUMENT KITS 

0 St 
SAVE on Everything in Electronics 

WORLD'S LARGEST STOCKS 

Everything for Experimenters, 
Builders, Amateurs, Servicemen, 
Engineers and Hi-Fi Hobbyists. Get 
more for your money in Hi-Fi 
systems and components; build -your - 
own KNIGHT -KITS; recorders and 
phono equipment; TV tubes, 
antennas, accessories; Amateur 
station equipment; test instruments; 
industrial electronic equipment- 
plus the world's largest stocks of 
parts, tubes, transistors, tools and 
books. Send today for your FREE 
1958 AWED Catalog! Ir. Everything in Electronics Frain Ono Reliable Source 

ear 37fí year EASY TERMS AVAILABLE 

HAM KITS 

ALLIED RADIO 
ALLIED RADIO CORP., Dept. 8448 
100 N. Western Ave., Chicago 80, III. 

IO Rush FREE 1958 AWED 404 -Page Catalog 

Name 

IAddress 

City Zone State 

L -------MIR BBB -- 

send for 
FREE 

Catalog 

' 

A complete outdoor antenna system 
that can be installed by anyone, in less 
than 10 minutes, is now available from 
the Technical Appliance Corporation. 
The TACO "Quikie" includes an as- 
sembled antenna, mast, mast mount, all 
necessary hardware and the transmis- 
sion line to connect to the TV receiver. 
The transmission line is factory -con- 
nected to the antenna and terminates in 
a special clip that snaps onto the re- 
ceiver connections. Antenna and mount 
are made of aluminum, anodized in 
gold, and special aluminum nails seal 
out water. The system can be installed 
without actually climbing onto the roof 
and no technical knowledge is required 
to do the job. It is recommended for all 
installations up to 40 miles from TV sta- 
tions. The company claims it can be 
used for UHF as well as VHF. 

-o- 
A dramatic step has been taken 

toward averting the terrible disasters 
caused by floods, with a flood forecast- 
ing radio communications system, oper- 
ated in Pennsylvania by Motorola who 
supplied the setup. Over 40 observers 
form a network from various water 
level and weather reporting stations 
throughout the state. They report by 
voice either directly to the central office 
in Harrisburg, or to district offices 
which in turn relay messages and warn- 
ings by voice or radio teletypewriter. 
There are also seven unattended auto- 
matic water level gauges reporting river 
level by radio when activated by the 
radio transmission of a tone code from 
the central office control console. 

12 Electronics Illustrated 



WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 

RADIO -TELEVISION SERVICE TECHNICIAN 

NOW - Just 

SPRAY BERRY 

Starts You Training in 

Learn -by -Doing" Way... 

BIG, COMPLETE KITS 
of PARTS & EQUIPMENT 

'l'o help you learn fast the practical side 
of Radio -Televisicn, we 
send you expertly engi- 

neered training lits to 
test and aesembe for 

interesting. 
v laable 

shop -bench 
practice! 

Irreg. 
NCNRE o 
The new Spr ayberry 

Training Television Re- 
ceiver, built and toted 
in 5 sections. 

Now offered ... thin fine 
modern oscilloscope. 

You build this powerful 
two- band superhetero- 
dyne radio receiver 

You built the 
new Ster 

cpenete 
-a complete 
18 tte 

lL 

lt lVoltOhn, 

mtioeter 
m. 

meter. 

ir it - This great industry is begging 
for trained men ... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio -Television wide to 
every ambitious man who is ready to act at once! 
Men by the thousands... trained Radio -Television Service Techni- 
cians...are needed at once! Perhaps you've thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now --Just $6 enrolls you tor America's finest, most up to 
date home study training in Radio -Television! Unbelievable? No, 
the explanation is simple! We believe Radio -Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio -Television Service Business. 

Complete Facts Free-Act Now; Offer Limited 
Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once...mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson-all free. No obligation... no salesman will bother you. 

NOME STUDY TRAINING IN SPARE TIME 
Under world-famous 27 -year old Sprayberry Plan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop -bench practice. And every- 
thing you receive, lessons and equipment alike, is all yours to keep. 

LET US PROVE NOW EASILY YOU CAN LEARN! 
Radio -Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity in store for you! 

SPRAYBERRY Academy of Radio -Television 
1512 Jarvis A , Dept. 120-L, Chicago 26, Illinois 

Mail This Coupon Now-No Salesman Will Call 

NOe10a1a0ITH 

RadioTelevision 

TRAINING ilAy_ 1 

Sprayborry Academy of Radio -Television 
Dept. 320-L, 1512 W. Jarvis Ave., Chicago 26, III. 
Flame rush all information on your ALL -NEW Radio-Tele- 
visionTraining Plan. !understand this don not obligate me 
and that no salesman will call upon me. Include New Cat- 
alog and Sample Leon FREE. 

NAME Age 

ADDRESS_ 

-C --_-------ONE STATE 
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INVENTORS 
Learn how to protect your invention. 

The U. S. patent laws were enacted for 
the benefit of the inventor to give him 
protection for the features of his inven- 
tion which are patentable. 

Unless the inventor is familiar with 
patent matters, he should engage a com- 
petent registered patent attorney or agent 
to represent him. We are registered to 
practice before the U. S. Patent Office 
and are prepared to serve you in the 
handling of your patent matters. 

A specially prepared booklet entitled 
"Patent Guide for the Inventor," contain- 
ing detailed information with respect to 
patent protection and procedure, together 
with a "Record of Invention" form, will 
be promptly forwarded to you without 
obligation upon request. 

CLARENCE A. O'BRIEN 
& HARVEY JACOBSON 

Registered Patent Attorneys 
810-G DISTRICT NATIONAL BUILDING 

WASHINGTON 5, D. C. 

Get Your First Class Commercial 

F. C. C. LICENSE 
An FCC commercial (not amateur) license is your 

ticket to higher pay and more interesting employ- 
ment. This license is Federal Government evidence 
of your qualifications in electronics. Employers are 
eager to hire licensed technicians. 

Grantham Training Prepares You 
Grantham School of Electronics specializes in pre- 

paring students to pass FCC examinations. We train 
you quickly and well. All courses begin with basic 
fundamentals-NO previous training required. A be- 
ginner may qualify for his first class FCC license 
in as little as 12 weeks. 

Learn by Mail or in Residence 
You can train either by correspondence or in resi- 

dence at either division of Grantham School of Elec- 
tronics-Hollywood, Calif., or Washington, D.C. Our 
free booklet, "Opportunities in Electronics," gives 
details of both types of courses. Send for your free 
copy today. 

MAIL NOW TO OFFICE NEAREST YOU 
(mail in envelope_ or te pason postal card) 

Grantham Schools, Desk 88-P 
1505 N. Western Ave. OR 821 -19th Street N. W. 
Hollywood 27, Calif. Washington 6, D. C. 

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

NAME AGE 

ADDRESS 

CITY STATE 

Schools, offices, factories, and hos- 
pitals may find a valuable aid in Allied 
Radio's new Knight Intercom and Pag- 
ing Control Unit which will convert any 
public address system into an intercom 
and paging system accommodating up 
to 40 remote locations. A system com- 
prising 20 remotes cost $77.50. To in- 
clude an additional 20 stations, there's 
an accessory adapter panel for $29.50. 

For existing PA systems, Allied has 
just made available a booster unit which 
will provide 60 watts of added power 
output with only 0.4 volt input. This 
Knight Power Booster is $69.50. 

-o- 
With the new Regency FM Tele - 

Verter any TV set can become an FM 
receiver at the flip of a switch, without 
interfering with normal TV reception. 
Only 6 inches long, and completely tran- 
sistorized, the TeleVerter can be in- 
stalled by anyone; the only necessary 
connections are to the TV antenna ter- 
minals. Cost is $19.95. 

-O- 
An electromagnetic stereo cartridge 

for $45 has been introduced by Shure 
Brothers. Completely compatible, it will 
play monaural records monaurally and 
stereophonic records both monaurally 
and stereophonically. Called the Stereo 
Dynetic, it claims to have high vertical 
and lateral compliance. 

Despite the rush by all hi-fi compo- 
nent manufacturers to introduce stereo 
units, Shure has taken this opportunity 
to market a new monaural pickup using 
the moving magnet principle. These 
"Dynetic" cartridges feature low record 
wear. 
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BUILD 16 RADIO 
CIRCUITS AT HOME 
with the New Deluxe 1959 

PROGRESSIVE RADIO "EDU-KIT" 
A Practical Home Radio Course 

Now Includes * TRANSMITTER 
* SIGNAL TRACER * SIGNAL INJECTOR * CODE OSCILLATOR 

i 

* Ne Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* School Inquiries Invited 

* SOLD IN 79 COUNTRIES 

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

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

lOu will learn how to build radios, using regular schematic; how to wire nd solder in 
a professional manner, how to service vice radios. You will work with the standard type Of 
punched metal chassis as well as the latest development of Printed Circuit chasis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators, detectors, rectifiers, teat equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice trouble -shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres- 
sive Dynamic Radio S Electronics Tester and the accompanying instructional material. 

You will receive training for the Novice, Technician and G I Classes of F.C.C. Radio 
Amateur Licenses. You will build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer 
and Signal Injector circuits, and learn how to operate them. You will receive an excellent 
background for Television, Ni -Fi and Electronics. 

olutely no previous knowledge of radio orrequired. The "Edu-Kit" s the 
product of many years of teaching and engineering nxexperience. The "Edu-Kit" will pro- 
vide you with a bait education in Electronics and Radio, worth many times the complete 
price of $22.95. The Signal Tracer alone isworth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio or science. Whether you are inter- 
ested inRadio S Electronics because you 
want an Interesting hobby, a well paying 
business or a job with a future, you will find 
the "Edu-Kit" a worthwhile investment. 

Many thousands of individuals of all 

ages and backgrounds have successfully 
used the "Edu-Kit" in more than 79 coun- 
tries of the world. The "Edu-Kit" has been 
carefully designed. step by step, so that 
you cannot make a mItake. The "Edu- 
Kit'' allows you to teach yourself at your 
own rate. No instructor is ssary. 

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

and i 

) 

Ily accepted as the standard in the field of electronics training. The "Edu- Kit" uses the modern educational principle of "Learn by Doing." Therefore you construct, 
learn schematics, study theory, practice trouble-shooting-all in closely integrated pro- 
gram designed to provide ansily-learned, thorough and interesting background in radio. 

You begin by examining the various radio parts of the "Edu-Kit." You then learn the function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble -shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually, in a progressive mariner, and at your own rate, you will 
find yourself constructing more advanced multi -Lute radio circuits, and doing work like a professional Radio Technician. 

Included in the "Edu-Kit" c are sixteen Receiver, Transmitter, Code Oscillator, Signal Tracer, and Signal Injector' circuits. These are not unprofessional "breadboard" 
r experiments, but genuine radio circuits,constricted by a s Of professional in' 

and soldering o metal chassis, plus the newmethod et radio construction known a "Printed Circuitry." These circuits operate on yo it regular AC or DC house current. 

THE "EDU-KIT" IS COMPLETE 
You will receive all parts and instructions necessary to build 16 different radioand 

electronics circuits, each guaranteed to operate. Ou 
a 

r Kits contain tubes, tube sockets, variable, electrolytic, mica, ceramic condensers,c and paper dielectric resistors, tie strips, oils, hardware, tubing, punched metal chasis, Instruction Manuals, hook-up wire, solder, etc. In addition, you receive Printed Circuit mate-ials, including Circuit s. Printed hassi special tube sockets, hardware and instruction . You also receive e a useful set of tools, 
a professional electric soldering iron,and a sell -powered Dynamic Radio S Electronics Tester. The "Edu-Kit" also includes ode instr et ens and the Progressive Code Oscillator, 
in addition to F.C.C.-type Questions and Answe s for Radio Amateur License training. You will ago re` nive lessons for servi^ing with the Prno es- ressive Signal Tracer and the Progr 

e Signal Injector, a High Fidelity Guide and Quis Book. You receive Membership in Radio-TV Club, Free Consultation Service, Certi mete of Merit and Discount Privileges. You receive all parts, tool., instructions, etc. Every hi ig is yours to keep. 

UNCONDITIONAL MONEY -BACK GUARANTEE 
The Progressive Radio "Edu-Kit" has 

been sold to many thousands of individuals, 
schools and organizations, Oublie and pri- 
vate, throughout the world. It is recognized 
internationally as the ideal radio course. 

By popular demand, the rog hive Radio 
"Edu-Kit" i available Spanish as 
well as English. 

It is understood and agreed that should 
the Progressive Radio "Edu-Kit" be re- 
turned to Progressive "Edu-Kits" Inc., for 
any reason whatever, the purchase price will 
he refunded in full, without 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 se due 
to its unconditional insistence upon the 
maintenance of perfect engineering, the 
highest instructional standards, and 100os, 
adherence to its Unconditional Money -lack 
Guarantee. As result. we do not have a 
eIngle dissatisfied customer throughout the 
ntire world. 

FREE EXTRAS 
SET OF TOOLS 
SOLDERING IRON 
ELECTRONICS TESTER 

º PLIERS -CUTTERS ALIGNMENT TOOL 
e WRENCH SET 
e VALUABLE DISCOUNT CARD 
e CERTIFICATE OF MERIT 
e TESTER INSTRUCTION MANUAL 
e HIGH FIDELITY GUIDE a QUIZZES 
e TELEVISION BOOK a RADIO 

TROUBLE -SHOOTING BOOK 
e MEMBERSHIP IN RADIO-TV CLUB: 

CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 

e PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn trouble -shooting and 

servicing in a pr manner.e You 
i practice repairs ss 

ºe 
the sea that 

you construct. You willn learn symptoms 
and to of troubles in home, portable 
and cars raios. You will learn how to 
use the professional Signal Tracer. the 

Radiace Signal Injector and the Dynamic 
o & Electronics Tester. While you 

are learning in this practical way, you 
will be able to do many a repair job for 

and friends neighbors, and charge 
fees which will far exceed the price of 
the "Edu-Kit." Our Corsultation Service 
will help you with any technical problems 
you may have. 

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

I 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." 

ROM OUR MAIL BAG 
Ben Valerio, P. 0. Box 21, Magna, 

Utah: "The Edu-Kits are wonderful. Here 
1 am ending you the questions and also 
the answers for them. I have been in 
Radio for the last seven years, but like 

work o k with Radio Kits. and like to 
build Radio Totting Equipment. I en- 
joyed every minute I worked with the 
different kits: the Signal Tracer works 
fine. Also like to let you know that I 

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

Robert L. Shoff, 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I would 
drop you a few lines to say that I re- 
ceived my Edu-Kit. and was reallyawned 
that such a bargainbe had at such 
a low price. I have 

canready 
started re- 

pairing radios and phonographs. My 
friends were really surprised to see me 
get into the swing of it so quickly. The 
Troubleshooting Tester that comes with 
the Kit is lly swell, and finds the 
trouble, if there is any to be found." 

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

]Send Edu- Kit" Postpaid. I enclose full payment of $22.95. 
Send "Edu- Kit" C.O.D. I will pay $22.95 plus postage. 

D Send me FREE additional information describing "Edu-Kit." 

Name 

Address 

PROGRESSIVE "EDU-KITS" INC. 
1186 Broadway. Dept. 503ÁE, Hewlett. N. Y. 
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INVENTORS 

i 

Send for 
PATENT INFORMATION 

Book and 
INVENTOR'S RECORD 

without obligation 

REGISTERED PATENT 
ATTORNEY 

ASSOCIATE EXAMINER 
U. S. PAT. OFF. 1922-1929 

Patent Attorney & Advisor 
U. S. NAVY DEPT. 1930-1947 

PATENT LAWYER 

GUSTAVE MILLER 
98 -El Warner Building 

Washington 4, D. C. 

college graduates 
get ahead faster! 

have higher income advance more rapidly. 
Grasp your chance for a better life. Share rewards 
awaiting college -trained men. Important firms visit 
campus regularly to employ Tri-State College grad- 
uates. Start any quarter. Approved for Vets. 

Bachelor of Science Degree in 27 months 
Electrical Engineering with either an Electronics or 
Power major. Also Mechanical. Civil, Chemical, Aero- 
nautical Engineering. In 36 months a B. S. in Business 
Administration (General Business, Accounting, Motor 
Transport Management Majors). Superior students 
faster. More professional class hours. Small classes. 
Enrollment limited. Beautiful campus. Well-equipped 
labs. Prep courses. Mature students. Modest costs. Enter 
September, January, March, June. Mail coupon now to 

Jean McCarthy, Director of Admissions, for 
Catalog, View Book and book "Your Career 
in Engineering and Commerce." 

TRI -STATE COLLEGE 
4898 College A , Angola, Indiana 

Please send me your catalog with full information on Radio Engi- 
neering and other courses. I am especially interested In courses 
checked: 

Electrical Engineering (Radio. TV, Electronics option) 
Electrical Engineering (Power option) D Chemical 
Civil Mechanical General Business 
Accounting Motor Transport Management Drafting 

Name 

Street Address 

City Zone State 

It looks like a wrist watch, but it's 
actually a crystal microphone. Ideal for 
investigative work or for candid record- 
ing, this highly sensitive microphone is 
connected to a thin, flexible, 61/2 foot 
cable which may be run up the coat 
sleeve to a concealed pocket -type port- 
able tape recorder. The mike -watch may 
be connected to any high impedance 
tape recorder or preamplifier. Called 
the PA -47 "Wrist -Watch" Crystal Mic- 
rophone, the I/z pound unit is available 
from Lafayette Radio, for $5.95. 

Heath has just announced shipment 
of its new amateur radio receiver kit, 
the model RX-1, called the Mohawk. It 
features wide -band slide rule type ver- 
nier tuning and a double conversion cir- 
cuit to cover the amateur band from 
160 to 10 meters. It is specially designed 
for single-sideband reception with crys- 
tal controlled oscillators for upper and 
lower side -band selection. A completely 
preassembled, wired and aligned front 
end is furnished. Other features are a 
bridged T -notch filter, a built-in 100 kc. 
crystal calibrator, and accommodations 
for converters to cover 6 and 2 meters. 
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Just off the press 
NEW 16 pg. CATALOG 

FREE! 
EICO saves you 50°° on test 

instruments & hi-fi. 55 models to 

choose from. MAIL COUPON NOW .. 

Home, car, 
TV appliance 

repairs: 
READI-TESTER 

#540 
KIT $12.95 

WIRED $15.95 

1000 Ohms/Volt 
V -0-M 
P536 

KIT $12.90 
WIRED $14.90 

_ e 
Poi 

RF -AF SIGNAL 
GENERATOR 324 

(150 kc to 435 mc!) 
KIT $26.95 WIRED $39.95 

HIGHEST 

QUALITY 

HI-FI 

at lowest 

prices... 
only from 

L7EICatri 

,OS 

VACUUM TUBE 
VOLTMETER 

221 
KIT $25.95 

WIRED $39.95 

J 33-00 NORTHERN BLVD. 
LONG ISLAND CITY 1, N. Y. EI -9 

Show me HOW TO SAVE 50% on laboratory precision test . 
instruments & Hi-Fi. Send FREE catalog & name of 
neighborhood EICO Distributor. 

Name 

Address 

City Zone State 

Occupation 
Prices 5% higher in the West. 

5" PUSH-PULL . 
SCOPE #425 

KIT $44.95 
WIRED $79.95 
Lowest -priced 

professional Scope 

6V & 12V 
BATTERY 

ELIMINATOR 
L CHARGER 

-1050 

KIT 529.95 WIRED $38.95 
Extra -fi tered for transistor 

gipt. = 1060 
KIT $38.95 WIRED $47.95 

PEAK -TO -PEAK 
VTVM .7232 

& UNI -PROBE 
(pat. pend.) 
KIT $29.95 

WIRED $49.95 

TUBE TESTER v625 
KIT $34.95 WIRED $49.95 

R -C BRIDGE & R -C -L 

COMPARATOR #9508 
KIT $19.95 WIRED $29.95 

you build 
E/CO KITS 

in one 
evening - 

but they last 
a LIFETIME! 

OVER 1 

MILLION 
in use 

today! 
11111 11111 IIIItIl 111111111 liii 11111111 IIII 1111111111 1111111 IlIIIlI 1111111 IIIlIlÌIII liii 

NEW! Rd TUNER HFT90 
KIT, less cover: $39.95' 

WIRED, less cover: $65.95' 
Cover: $3.95 

'excise tax incl. 

MASTER CONTROL 
PREAMPLIFIER HF61 

KIT $24.95 WIRED $37.95 
with Power Supply: 

KIT $29.95 WIRED $44.95 

.1.1 - 

20 -WATT 
Ultra-la-Linearr 

Williamson -type INTEGRATED 
AMPLIFIER HF20 

KIT $49.95 WIRED $79.95 

60 -WATT 

Ultra 
Linear 

POWER 

AMPLIFIER 
HF60 with ACRO 

TO -330 OUTPUT XFMR 
KIT $72.95 WIRED $99.95 

Vitally 
different 
& better! 

NEW -L==_ 

Standard- 
Speaker- 
System- 

HFS2- 
$139.95_ 

Completely Factory -Built 

LQ_*-Q 50 -WATT 

Ultra -Linear INTEGRATED 

AMPLIFIER HF52= 
KIT $69.95 WIRED $109.95 

COMPLETE 
with 
FACTORY - 
BUILT 
CABINET: 

NEW! 2 -WAY 
12 -WATT Williamson -type 30 -WATT INTEGRATED SPEAKER 

INTEGRATED AMPLIFIER HF12 AMPLIFIER HF32 SYSTEM 
KIT $34.95 WIRED $57.95 KIT $57.95 WIRED $89.95 HFS1 $39.95 

Iilllllilllllllililllllllllllllllllllllllillllllliiiillllllliillllllllllllllillllllliilllllllllilllllllllliilllllllilllllllllll 
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HIGHEST 
QUALITY 
FULLY 

ELECTRONIC 

PROSPECTING 
INSTRUMENTS 

METAL 
DETECTORS 

GEIGER 
COUNTERS 

ULTRAVIOLET 
LIGHTS 

FULLY 
GUARANTEED 

Most Complete Line 

Write Today for 
FREE INFORMATION 
CATALOG SHEETS 
TECHNICAL DATA 
PRICES 

.D ditana. Dept. 146 
5528 Vineland-No. Hollywood. Calif. 

H1=AltBI- 
NOW Science 
shows you how to 

Learn WEAR" 
dies & gentlemen... 

NOW YOU CAN LEARN AWAKE AND ASLEEP 

Now, at last, science gives you an easy shortcut to 
learning. With this amazing new tool, you "start" 
to learn while awake-then the university -tested 
Dormiphone takes over, continues the learning proc- 
ess for you while you go off to sleep. 

Do you want to learn a language-Memorize a speech 
or an array of important facts, figures, formulae- 
Correct your speech-Break bad habits? The Dormi - 
phone savzs roue mcs-arroar. So simple to use, chil- 
dren benefit-so helpful and practical it is used by 
scientists, educators, psychologists, people of all ages, 
occupations. 

Find out How the Dormiphone works roa YOU. Write 
for FREE Book or call for razz DEMONSTRATION-Get the 
Scientific Evidence Today. 

EHODERNOPHONE. INC Cirele 7-0850 
587.098 Radio City, N. Y. 20, N. Y. 
Gentlemen: Please send me your FREE Book. I am interested in learning more about the DORMIPHONE and what it can do for 
me. No obligation-no salesman will call. 

NAME 

ADDRESS 

CITY ZONE____ STATE 
My main 
f I Lan 'nterest 

in 
guage Lamningormiphonics 

is 
p rep Improvement 

( ) Memorization 1 1 Sleep Inducement 
( 1 Habit Correction ( 1 School or College Work 

The kit, priced at $274.95, features 10db 
signal-to-noise ratio at less than 1 micro- 
volt input. 

-0- 

=itatAK; 

fe;I 

Here's a truly portable tape recorder, 
the Geloso Hi -Tone, weighing 71/2 lbs. 
and smaller than a clock radio. This 
two -speed machine delivers up to 2 
hours of recording on a 31/4" reel when 
operated at 1?/s" per second. Its other 
speed is 33/4" per second. Reproduction 
is good for its size and can be improved 
by connecting it to an external ampli- 
fier and speaker. The $179.95 list price 
includes a reel of long-playing tape, re- 
wind reel, a sensitive crystal micro- 
phone and a cordovan -finish carrying 
case. 

-0 -- 
The use of transistors in TV studio 

cameras has resulted in improved home 
reception. A new specially designed 
black -and -white TV studio camera re- 
cently developed by General Electric 
uses transistors instead of vacuum 
tubes. The latter are often subject to vi- 
bration when the cameras are moved 
about and this vibration results in mi- 
crophonics, a type of tube -generated 
noise that leads to wavy lines on the 
home TV screen. This condition is par- 
ticularly noticeable during high-pitched 
sound portions of a program. No more 
tubes, no microphonics. 
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RADIO-TV and 
ELECTRONICS TRAINING 

. AT A PRICE 
YOU CAN AFFORD! 

*21 INCH 
Receiver Kit included 

RTS 
f lPNIM F tl 
5sl(Y11t: 

SHOP 

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. 

2. Complete laboratory 
of test equipment. 

3. Lettercards, calling 
cards, repair tickets, 
etc. 

4. Basic inventory M 
tubes, parts, 
supplies. 

5. Complete advertising 
and promotional 
material. 

6. Plans for shop 
arrangement. 

7. Instructions an how 
to go into business. 

8. Continuous consul- 
tation and help. 

9. The right to use 
RTS Seal 
Approval, and the 
RTS Credo. 

10. The right to use 
the Famous 
Trade Mark. 

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

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 ¡ob in Television or Industrial Elec- 

tronics - AT HOME IN YOUR SPARE TIME. 

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

Color -TV Instruction, Unlimited Consultation Service ... 
ALL at o really big saving fo 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 100 More Shops This Year 
This 35 year old training organization - 
called RTS, that's Radio -Television 
Training School - wants to establish a 
string of Radio-TV Repair Shops in 
principal cities throughout the U. S. 

So far, 36 such shops are NOW IN 
BUSINESS AND PROSPERING. We 
are signing contracts with ambi- 
tious men to become future own- 
ers and operators of these shops 
in all areas. 

FOR UNSKILLED 
INEXPERIENCED MEN ONLY - 

WE TRAIN YOU OUR WAY! 

COMPLETE 

INSTRUCTION 
INCLUDED 

you build 
all these units 

*tubes 
excluded 

RADIO -TELEVISION 
TRAINING SCHOOL 
5100 S. VERMONT AVENUE 
LOS ANGELES 37, CALIFORNIA 

f 
soss 0 v s 

ak`C 
FÓNtC 

l 

Est. 1922 

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 fo 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! 

pct 

RADIO -TELEVISION TRAINING SCHOOL 
StOO S. Vermont Avenue. Dept. CF98 
Los Angeles 37. California 

SEND ME FREE - all of these big opportunity books - 
"Good lobs in TV -Electronics," "A Repair Shop of Your Own" 
and "Sample Lesson." t am interested in: 

Radio -Television Industrial Electronics 
(Automation) 

Name 

Address 

Age 

City IL State 
300 
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An Exciting New Offer from the FREE... 
BEETHOVEN: 
EMPEROR CONCERTO 
CASADESUS, Piaaa 
MITROPOULOS 
NEW YORE PMILRARMONIC o 

JOM,1VY$ 

GREATEST HITS 
F 

JOHNNY MATHIS 
COAX.; A , iMhl." 

Moi TOR Ne SO SAY . WILD IS "r 
CONE To VT . w)MOERAUI w.'.n'..... 

PLUS 6 OTHERS 

1 The greatest of 2 Moonglow, The 
all piano concertos Lamp is Low, 10 more 

3 Sensational new 4 Original and best 
Johnny Mathis album recording of this hit 

Frank Sinatra 
THAT 

l` ) FEELING 

NEW WORLD 
SYMPHONY 

,7 , m 

ORMANOY- PHILADELPHIA ORCH 

RAY CONNIFF and orchestra 

'S MARVELOUS 

.y7" i 
5 Mean to Me, Blue 
Skies. 10 more 

6 A "must" for any 
record collection 

10 The Duke 11 Whiffenpoof 
reaches new heights Song, Aura Lee, etc. 

PAGANINI: 
vieß t Cmico Ne 1 

SAINT-SAËNS: 
Uieäm, Cs7Leelcte Nei 

15 Two truly vir- 16 Jealousy, High 
tuoso performances Noon, 10 more songs 

itM/INOYSMY ;oing. o c malw 

MOM wcmree 1111[1 RAH 
YIU6MN M11L11M1' !slaw to renilMn 

a3f 

Smogs of The Phdanelphia Orchestra 

Eugene Ormandy, toeoucoR 

20 Suave arrange- 21 Four melodic 
ments of 14 numbers works for strings 

ERROLL GARNER 
OTHER VOICES 

MITCH MILLER Orchestra 

WHY PAY MORE? 
Columbia 
and Epic 
Records 

weld's finest 

high-fidelity records 

Still $398 
only 

ROSSINI :. . 

OOtNZETTI: ..-. . 

, . 

SCHUBEAT. vr; ..: 

ICHAIKOVSKY : 
STRAUSS 

r.l th :u 

7 Where or When, 8 Solitaire, Misty, 9 Six thrilling over- 
tures and marches Be My Love, 10 more Dreamy, 7 more 

ANDRE 
Kostelanetz 

AND ORCHESTRA 

/Pf- 

r Calendar 

Girl 

SCHUBERT: 
UNFINISHED " SYMPHONY 

MENDELSSOHN: 
MIDSUMMER NIGHTS DREAM 

12 Laura, Stella by 
Starlight, 10 more 

The Seasons 

c 
e 

17 Classic portray- 
al of the 4 seasons est performances 

REX HARRISON 
JULIE ANDREWS 
MV FAIR LADY 

13 2 lovely works- 14 Complete score 
superbly performed includes 16 numbers 

EDDY DUCHIN 
STORY 

ORIGINAL DUCHIN RECORDINGS 

18 Duchin's 15 fin - 

Beat of My Heart 

TONY BENNETT 

.164 
22 Tony with a 

wonderful beat 
23 A great work 

4 LESTER 

LANIN 

AT THE 

TIFFANY 

BALL 

19 Almost one 
hour of dance music 

DAVE Digs i 
DISNEY 

Dave Brubech 
Quartet 

24 Dave works 
a grand performance over six Disney tunes 
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World's Largest Record Club 

ANY 3 
of these superb High -Fidelity 

COLUMBIA and EPIC RECORDS 
if you join the Columbia LP Record Club now - and agree 

to purchase 4 selections during the coming 12 months 

. a convenient method of acquiring, systematically and with expert guidance, 
an outstanding record library of the music you enjoy most-at far less than the usual cost 

You receive, at once, ANY 3 of the superb 
Columbia and Epic records shown here - FREE 

Your only obligation as a member is to purchase 
four selections from the more than 100 Col- 

umbia and Epic records to be offered in the coming 
12 months. Thus, you receive seven records for the 
price of four - a saving of as much as 42% 

1 After purchasing four records you receive a 

P% Columbia or Epic Bonus record of your choice 
free for every two additional selections you buy 

You enroll in any one of the four Club Divisions: 
Classical; Listening and Dancing; Broadway, 

Movies, Television and Musical Ccmedies; Jazz 

Each month the Club's staff of musical experts 
selects outstanding recordings from every field 

of music . . music that deserves a place in any 
well -planned library. These selections are described 
in the Club Magazine, sent to you free each month 

.1 You may accept or reject the selection for your 
7C Division, take any of the other records offered, 

or take NO record in any particular month 

1 You may discontinue membership at any time 
7% after purchasing four records from the Club 

1. The records you want are mailed and billed to 
7C you at the regular list price, now only $3.98 

(original cast Musical Shows are occasionally offered 
at $4.98), plus small mailing charge 

You must be delighted with membership or 

you may cancel it by returning the free records 
within 10 days. Mail coupon now! 

COLUMBIA ® RECORD CLUB Terre Haute, Indiana 

FREE - ANY 3 - MAIL ENTIRE COUPON NOW! 

COLUMBIA ty RECORD CLUB, Dept, 271-1 

Terre Haute, Indiana 
Please send me as my FREE gift the 3 records whose numbers 
I have circled at the right - and enroll me in the following 
Division of the Club: 

(check one box only) 
Classical Listening and Dancing Jazz 

D Broadway. Movies, Television and Musical Comedies 
I agree to purchase four selections from the more than 100 to 
be offered during the coming 12 months .. at regular list price, 
plus small mailing charge. For every two nddlitional selections 
I accept, I am to receive a 12" Columbia or Epic Bonus record 
of my choice FREE. 

Nome 
(Please Print) 

Address 

City LONE State 

CANADA: Prices slightly higher, address 11-13 Soho St., Toronto 25 
If you wish to have this membership credited to an 
established Columbia or Epic record dealer, authorized 
to accept subscriptions, please fill in the following: 

Dealer's Name 

Dealer's Address 109-A 

w"Columbia," ), "Epic," Marras Reg. C) Columbia Records Sales Corp , 1058 

CIRCLE 3 NUMBERS BELOW: 

1. Beethoven: Emperor Concerto 

2. Doris Day -Day By Night 

3. Johnny Mathis' Greatest Hits 

4. South Pacific-Orig. Broadway Cast 

5. Frank Sinatra -That Old Feeling 

6. Dvorak: New World Symphony 

7. 'S Marvelous -Ray Conniff 

8. Erroll Garner -Other Voices 

9. Rossini: William Tell Overture, etc. 

10. Ellington at Newport 

11. Norman Luboff Choir -Just A Song 

12. Andre Kostelanetz-Calendar Girl 

13. Schubert: "Unfinished" Symphony; 

Mendelssohn: Midsummer Night's Dream 

14. My Fair Lady-Orig. Broadway Cast 

15. Paganini and Saint -Scions Violin Concertos 

16. Frankie Laine -Command Performance 

17. Vivaldi: The Seasons 

18. Eddy Duchin Story 

19. Lester tanin at the Tiffany Ball 

20. Percy Faith -Gershwin Hits 

21. Strings of Philadelphia Orchestra 

22. Tony Bennett -Beat of My Heart 

23. Brahms: Symphony No. 4 

24. Dave Brubeck Digs Disney L-20 
J 
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FAST WAY TO TOP PAY 
Train Yourself To Level Of 

ENGINEERING TECHNICIAN 

with Radio College of Canada 
Nowhere is there a greater need for skilled men 
than in the fabulously expanding field of elec- 
tronics. And, it's easy to get started fast toward 
the high -paying jobs that are open in radar, 
microwave, television, aviation electronics. Enrol 
now in R.C.C.'s ELECTRONIC COMMUNI- 
CATIONS course ... home study, day or night. 
No previous experience needed. 
Radio College, now in its 30th successful year, 
has the facilities and the staff to give you the 
know-how it takes. Hundreds of graduates now 
employed in dozens of firms and Government 
agencies- some earning as much as $10,000 a 
year within 2 years of graduating. 
Act now ... don't delay your future in electronics 
another day. Write stating age, education. 

RADIO COLLEGE OF CANADA 

86 Bathurst St., 

write to 

Toronto, Canada or Montreal, P.Q. 
3454 St. Denis St., 

BATTERY HOLDERS 
WORLD'S LARGEST PRODUCER 

OF QUALITY BATTERY HOLDERS 

Over 11)0 different sizes and types-to Bt el. 
most every dry cell m ry battery. 

Ma nufactu rers-School s 
Expert mentors--Hohbyi sts 

Use this time tested method of incorporating 
battery power into any project or device. We 
have been producing battery holders for over 
20 years. 

Every Acme battery holder is electronically 
tested to guarantee insulation. 
Positive total electrical contact at all times. 
Standardized for continued use in production jobs. 
Acme battery holders are made of spring 
tempered aircraft aluminum. 
Brass terminals and approved fibre insula- 
tion at all terminals. Takes 2 "C" Standardized mounting holes provided in cells 50$ every Acme holder. 

Min. pencell ___300 ea. 620 -2 30 volt 413 type______600 ea. in. pencells __5Ot ea. 631 -1 15 volt V10 6 504 type 40t ea. 03 -3 Min. pencells __65t ea. 533 -2 15 volt VIO 6 504 type_50t ea. 64 -4 Min. pencells __85t ea. 544 -1 RM 12 TR133 or V15 __30t ea. 65 -1 Reg. pencell ___30t ea. 1í45 -2 RM 12 TR133 or V15 __5Ot ea. 66 -2 Reg. pencells _ _500 ea. 648 -1 RM 4 cell 45t ea. 67 -3 Reg. pencells __650 ea. 049 -2 RM 4 cells 50t ea. 68 -4 Reg. pencells __B5t ea. 650 -3 RM 4 cells 55t ea. 59 -1 "C" cell 40t ea. 051 -1 15 volt U10 type 400 ea. 610-2 "C" cells 50e ea. 652 -2 15 volt U1O type 50t ea. 627.3 "C" cells 85t ea. 653 -3 15 volt U10 type 850 ea. 642-4 "C" cells 90t ea. 1165 -1 TR 13SR cell 400 ea. 611-1 "D" cell 40t ea. 669 -1 TR 134R cell 40* ea. 612-2 "D" cells 500 ea. 687 -1 RN 1R cell 400 ea. 628-3 "D" cells 900 ea. 088 -2 RM 1R cells 50t ea. 643-4 "D" cells 95t ea. 689 -3 RM 1R cells 650 ea. 013.1 221/ volt cell__40t ea. 092 -1 "C" cell polarized 450 ea. 614.2 221/2 volt cello _500 ea. 693 -1 "D" cell polarized 45* ea. 015-3 221/ volt cells _850 ea. 11100.1 A battery 984 65t ea. 617-1 30 volt S06 type_300 ea. 6102.2 A batteries 964 850 ea. 019-1 30 velt413type_40t ea. 6129-1 TR152R a RM401 400 ea. 
This is l a partial list. If what youneed Is not listed here. please write fora free complete list. or dve number of battery andsend one dollarwith order and your change i be sent back to you ih 
the proper attery holder. 
If your dealer refuses to get genuine Acme battery holders for you, then order direct from us. Add St handling charge for each holder. 

Commercial users-write for quantity prices. 

ACME MODEL ENGINEERING CO. 
6224. Fifteenth Ave.. Brooklyn 19. New York 

A single five -component automotive 
systems analyzer available now, is de- 
signed to facilitate complete engine 
tune-ups. A unique feature of this unit, 
designed by Alland-Amann Corp., is 
that tachometer, dwell and vacuum 
readings can be taken simultaneously 
on this unit while the car being tested 
and tuned is in the shop or on the road. 
Weighing less than 8 pounds and using 
only two leads, the ASA -120 can be 
carried inside the car to check the ve- 
hicle while it is in motion. The price of 
this analyzer is $128.50 list. 

-o -- 
A test for the tester has been de- 

veloped by DuMont. Junction boxes, 
used by the Armed Forces in test equip- 
ment for radar systems, are themselves 
checked by a multiple function auto- 
matic tester, which makes 30 individual 
wiring checks per minute. The device 
can select 5 points simultaneously for a 
given test. Each of these 5 may be 
routed to any one of 22 separate points. 
Tests are to discover broken wires, to 
determine whether the right wires are 
connected to the right points, to verify 
the condition of wire insulation and to 
check resistance. The multiple purpose 
automatic tester has an average speed 
of one test every 2 seconds and a ca- 
pacity of 900 input points, consisting of 
30 connectors of 30 terminals each._._ 
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SEND NO MONEY- 
NO C.O.D. 

Try them for 10 days at no risk! 
Examine first, and then only if completely 

satisfied, pay lowest prices for 
highest quality units, in easy 

monthly installments. 

SPEEDI-TUBE CHECKER, MODEL 301. 
Only 2 settings needed. Checks over 99% of all TV 

and Radio tubes in use today, including OZ4, series 
string, and magic eye. Checks for cathode -heater, 
cathode -grid, and cathode -plate shorts up to 1.5 

megs. Uses large, D'Arsonval type meter with multi 
colored "reject -good" scale. New tube listings fur- 
nished as they appear. By far, the lowest priced 

HAND1-TESTER, 
Model 108. 
The only appliance and auto 
battery tester in its price class 
which uses a D'Arsonval type 
meter instead of an iron vane 

MAIL THIS 
COUPON 

TODAY! NO 
OBLIGATION 
TO BUY_ YOU 

MUST BE 

SATISFIED! 

Tube Checker on the market today ... none finer 
at any, price. Comes in handsome, hand -rubbed 
oak carrying case. Model 301 (wired) $47.50 Net 

type. Get exclusive advantages of double the accu- 
racy of iron vane types, maximum scale length 50% 
greater than competitive models, and only 1/8 the 
battery replacement cost of other models. Com- 
plete with test leads and instruction manual 
Model 108 (wired) $15.95 Net. 'u 

TESTMASTER, INC 
192 Mercer Street, New York 12, N. Y. 
Please send me for approval the units checked. 
If completely satisfied, I will pay on terms specified, 
with no interest or finance charges. Otherwise, 
I will return after a 10 day trial, positively 
cancelling all obligations. 

Dept. 
Et -9 

Name 

Model 301 

Total Price $47.50 
$13.50 
within 10 days 
Balance $8.50 
for 4 months 

Model 108 
Total Price $15.95 

Address $5.95 
within 10 days 

City Zone State Balance $5.00 

All prices net, F.O.B. N. Y. C. for 2 months 
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He who is fortunate enough to own the Garrard 301 Transcription Turntable 
and the Garrard TPA/10 Tone Arm can enjoy the unique pleasure of 
knowing that his is the finest ... the handsomest... record -playing 
combination in the entire high fidelity galaxy. 
A pair of great products... great 
because they reflect 35 years 
of skill and the standards 
of leadership. No gadgets... 
no compromises... only 
the time -proven features 
which guarantee 
continuing, undeviating 
excellence. 

There's a Garrard 
for every 
high fidelity system 

Model 301 
PROFESSIONAL 

TRANSCRIPTION TURNTABLE 

Features continuously variable control of each 
speed ... the record can be "tuned" to match 
a musical instrument 
Heavy-duty 4 -pole shaded motor is entirely 
Garrard -built 
Cast aluminum turntable is a full 61/2 lb... 
dynam ical ly-balanced 
Motor and connected levers are completely iso- 
lated from unit by an exclusive damping system 
of tension -compression springs 
Exclusive built-in pressure lubrication system 
Performance of each 301 is certified with a 

written individual test card ;89.00 

Model RCM 
4 -Speed Deluxe 
Auto -Manual 

$5Chan4.50gpee ' 

WORLD'S FINEST 
RECORD PLAYING 

EQUIPMENT 

Model TPA/10 
TRANSCRIPTION 

TONE ARM 

Built to insure professional quality perform- 
ance, with traversing and vertical friction re- 
duced to absolute minimum by special cone - 
type ball -bearing pivots, as in the finest chron- 
ometers 

Takes any cartridge 
Fits into more installations than any other pro- 
fessional tone arm, since it is adjustable in 
length and tracking angle ... plays up to a 
full 16" record 

Simple to install, with specially designed tem- 
plates ;24.50 

Model BC121/13 Model T MR It 
4 -Speed Mixer 4 -Speed 
Auto -Manual t Manual Player 
Cho,, e $32.50 
$42.50' 

For Information Write Dept. 6M-438 GARRARD SALES CORP., Port Washington, N. Y. 



the international race for 

Thermonuclear Power 
By Paul Beame 

Electric power from controlled H-bomb fusion is 

the goal; the source for this power is-water! 

IF SCIENCE has its way, we may wake one bright day in 
the not too distant future to find the Mississippi-and all 

the other rivers of the world, and the oceans too, changed to 
rolling reservoirs of power. Power so limitless that it would 
last billions and billions of years-longer even than the earth 
has existed in the cosmos. 

What kind of power can we get directly from water? Fusion 

-ta . 
f; r ts 

Ye-rje.1). .- 
ier 

4 

- n,. --ere 

A British scientist works on the original 
ZETA apparatus which produced intensely 
hot charged gasses, "plasmas," thought to 
have yielded controlled H-bomb like fusion. 

M 

tion servicl 



CONDUCTORS 
PLASMA 

TORUS 

COILS FOR PRODUCING MAGNETIC FIELD 

MAGNETIC 
"PUMP" 

Most of the experi- 
ments to harness fu- 
sion occur in torus 
tubes like one at left 
and in new ZETA be- 
low. Hydrogen gas in 
the tube is charged 
and heated to high 
temperature by a 
large current dis- 
charge through the 
tube. This current is 
produced by making 
the tube the second- 
ary of a huge trans- 
former with the pri- 
mary around it. The 
charged gas, called 
plasma, is "pinched" 
into a thin stream by 
surrounding magnetic 
fields so as not to 
touch sides of torus. 
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These large capacitors store the current which 
is shot through the gas raising its temperature. 

power! The power which today can be 
unleashed in one fearful blast by the 
hydrogen bomb to sear a city into life- 
lessness in a fraction of a second. 

If scientists in the United States, Eng- 
land, the Soviet Union, France and 
Japan make the big breakthrough, man 
will be able to harness the tremendous 
energy in the heart of the hydrogen 
atom. Science has already taken the 
first faltering steps, and it may not be 
many years before the first fusion power 
plant is opened to provide electricity at 
a fraction of today's cost. 

In understanding fusion we have to 
grasp one distinction. Fusion is not 
fission. We already have fission power, 
obtained by the splitting of the uranium 
atom. Fusion is somewhat the reverse 
process. It is the bringing together, or 
fusing, of the nucleus of the heavy hy- 
drogen atom, deuterium, and thereby 
releasing energy. 

There are two very good reasons why 
we would prize fusion power over that 
of fission, such as we obtain from the 
new plant at Shippingport, Pa., and in 
the reactors of the atomic powered sub- 
marines, Nautilus, Seawolf and Skate. 
First, and perhaps foremost, fission pro- 
duces radioactive wastes, which remain 
potent and dangerous to man for thou- 
sands of years. Already these wastes 
are proving a difficult disposal problem. 

The hot gas pinched by the current through it 
becomes a plasma through center of the torus. 

Some scientists have even proposed 
shooting them into space to get rid of 
them. Fusion produces no such dan- 
gerous residue. 

Secondly, in fission we must obtain 
power through heat exchangers-a sys- 
tem which heats a liquid flowing 
through the atomic reactor, which in 
turn heats water, which turns to steam, 
drives a turbine and in turn, generates 
electricity. Fusion would eliminate this 
cumbersome process. It is believed we 
could obtain electrical power directly 
from the fusion process, a tremendous 
saving of time, materials and labor, all 
of which amounts to money in the final 
analysis. 

A somewhat less pressing reason for 
preferring fusion power is that, while 
there seems to be a plentiful supply of 
fission fuel on this earth, it would not 
last forever, while there is enough deu- 
terium in a bucket of water to pro- 
vide the energy we get from two tons 
of coal. In all the oceans there is 
enough deuterium to equal the power 
we could get from 5x102' tons of coal 
(500,000,000,000,000,000,000,000 tons) , 

which would last 100 million million 
(1014) years. In short, enough to elimi- 
nate the fuel problem forever 

The theory behind the fusion of hy- 
drogen isotope gas is rather complex, 
but it can be stated as follows: 

September, 1958 27 



 

Actual photo of high-energy pinched gas (cen- 
tral track) rounding a curve in Perhapsatron. 

Perhapsatron tube used by AEC for early fu- 
sion attempts rests on field -producing magnets. 

At extremely high temperatures, 
matter enters a fourth state called 
"plasma." (The other states are solid, 
liquid and gas) . In plasma, electrons 
no longer orbit about the nuclei of 
atoms, but instead fly about wildly. 
Under such conditions, the nucleus of 
deuterium, a hydrogen isotope called 
"heavy hydrogen," composed of a pro- 
ton and a neutron, may collide and fuse 
with another similar nucleus. This may 
produce either a helium' nucleus (two 
protons and a neutron) plus a neutron, 
or a triton (nucleus of tritrium, or 
extra -heavy hydrogen, made up of two 
neutrons and a proton) plus a proton. 
In either case, this fusion also results 
in the release of extra energy, on the 
order of 3.3 million electron volts for 
the former and 4 million electron volts 
for the latter. It is this extra energy 
which science is trying to convert to 
usable power. Already the United 
States and England have reached the 
stage where they believe they have cre- 
ated controlled fusion. The Soviet 
Union may have also done so. Japan 
and France are also in the running. 

Basically, the technique used involves 
introducing deuterium gas into a closed 
toroid, or doughnut -shaped container. 
A tremendously high current, in the 
order of hundreds of thousands of am- 
peres, is passed through it, heating it to 
millions of degrees. This serves to 
"pinch" the gas into a narrow beam of 
plasma, in which there is a chance for 
fusion, and the release of energy. The 
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The great promise of controlled fusion is that 
we may be able to obtain electric power from 
the plasma directly rather than by using a 
heat exchanger, as in fission. The way this 
works is shown at left. First, as the plasma is 
pinched by the current it carries and the mag- 
netic field around it, its own magnetic field 
contracts, cutting and inducing a current in 
the conductors through the torus. Next, the 
high energy deutrons (nuclei of heavy hydro- 
gen) in the plasma collide and fuse, pushing out 
the plasma and its magnetic lines of force. The 
latter cut the conductors again, inducing a 
current. Lastly, plasma is pinched, wires cut. 

difficult problem is in reaching a tem- 
perature high enough to cause fusion, 
such as occurs in the interior of the 
stars. 

A typical torus is ZETA, at England's 
atomic energy research installation, 
Harwell. The tube itself, shaped some- 
what like an auto tire, is a little over 
13 feet across, with double walls of 
aluminum. Two quartz windows allow 
obervers to watch the discharges. In 
order to provide the "pinch" effect, mag- 
netic fields of force must be wrapped 
around the torus. This is done by build- 
ing a transformer around the tube with 
the tube itself acting as the secondary. 
Just like a common power transformer, 
this giant is built up of laminated steel, 
with a tunnel cut into it to hold the 
torus. Wrapped around the outside is 
a layer of heavy electrical conductors, 
which form, in effect, the primary of the 

' transformer. 
If a voltage is induced in the pri- 

mary, it in turn induces a voltage in 
the torus. If large enough currents are 
passed through the primary, they could 
generate a charge in the tube and keep 
it going. However, since a generator 
would be unable to supply sufficient 
power for this, another arrangement is 
used. A huge bank of capacitors, some 
20 yards away, are charged by a genera- 
tor, and these are discharged in an in- 
stant through the primary. It takes 
about 10 seconds to fill them to capacity, 
at which time they store half a million 
joules of energy. These can be dis- 

charged through the transformer in 
four thousandths of a second-in other 
words, at the rate of 10,000 kilowatts. 
This discharge through the deuterium 
in the torus builds up the circular mag- 
netic field which serves to constrict or 
"pinch" the discharge. - However, in 
order to supply the "backbone" and 
prevent the discharge from wriggling, 
and touching the walls, another field 
must be applied. This is done by wrap- 
ping a series of coils around the tube 
itself and feeding them separately. Com- 
pared to the discharge current, ex- 
tremely weak forces are needed for this 
effect. 

It is believed a temperature in the 
order of 100 million degrees centigrade 
is needed to sustain controlled fusion. 
The Russians, we know, achieved nearly 
1 million degrees some years ago. The 
British have recorded a temperature 
somewhere between 1 million and 5 mil- 
lion degrees in ZETA (zero energy 
thermonuclear assembly) . In another 
torus, Sceptre III, they hope to get 30 
to 40 million degrees by the end of this 
year. 

In our own Project Sherwood, the S3 
assembly is said to have reached a tem- 
perature of about 6 million degrees. 

In all of these cases, the extra energy 
which is a result of fusion is said to 
have been detected. While it is possible 
the released neutrons could have been 
due to contact of the plasma with the 
glass walls of the toroids, where neu - 

[Continued on page 109] 
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The Picnic Music Maker 
By Lou Garner 

This 3 -speed record player runs off flashlight 

batteries and takes only a few hours to build. 

F you own a portable radio receiver, you can, if you wish, take 
music with you wherever you go. But the music you can 

receive may not always be the music you want..Too often, a radio 
station's programming will not coincide with your mood at the 
moment and music at a picnic will lose its relaxing quality when 
interrupted with a "message from Jack Shark, your friendly 
Loan Company." 

But you can take the kind of music you want with you 

Photo by Mike Bonvino 

An easily available portable phono case 
houses the music maker that requires no 
winding, plugging into power lines, or 
auto cigarette lighter attachment. The 
volume control is in front of tone arm. 
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wherever you go ... without the an- 
noyance of commercial messages ... if 
you have a portable phonograph and a 
collection of records-a portable, that 
is, that works completely from batteries. 

The phonograph described here is no 
larger than a small overnight bag and 
light enough for a child to carry. It can 
be used anywhere and requires no 
"winding" and no "plug-in" for opera- 
tion, yet will handle standard 45, 33% 
and the newer 16% rpm records. Easily 
assembled from readily available com- 
ponents, this phonograph operates on 
four standard flashlight batteries. It 
provides adequate volume and tone 
quality for dancing and "mood" music, 
but is not a high fidelity instrument. 

A standard portable phonograph case 
is used to house the completed instru- 
ment, which consists of five major parts 
mounted on a plywood board ... the 
amplifier chassis, loudspeaker, power 
supply, turntable, and pick-up arm. 
Make sure you have all the parts you 
need on hand before you start assem- 
bly. 

Two metal chassis are used for the 
amplifier. One is a small sub -chassis 
which serves as a "heat sink" for the 
2N255 power transistor. It is attached 
to the main chassis with standard ma- 
chine screws and nuts, with fiber 

Bottom view of the mounting board shows 
amplifier chassis lower left, motor at right. 

Special Project 

washers used to provide electrical in- 
sulation between the two chassis. As 
with most power transistors, the 
2N255's collector electrode is connected 
electrically directly to its outer metal 
shell. 

Small spring clips are used for mount- 
ing the two sub -miniature sockets 
needed for the CK722 transistors. A 
ground lug, held in place by one of the 
2N255's mounting screws, serves as a 
connection terminal for the transistor's 
collector electrode. Connections to the 
power transistor's base and emitter 
electrode pins may be made with small 
clips ... you'll find that pin terminals 
salvaged from a discarded 7 -pin minia- 
ture tube socket make excellent connec- 
tion clips for these terminals. 

The output transformer (T2) , loud- 
speaker, battery power supply (B1) , 

and motor filter capacitor (C6) are not 
part of the amplifier chassis. When 
you've completed wiring the amplifier 
chassis, recheck all connections, paying 
particular attention to electrolytic 
capacitor polarities and to the color- 

Closeup of amplifier chassis, note the power 
transistor on the aluminum bracket, left. 
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Bottom view of ampli- 
fier chassis is shown 
below. This view cor- 
responds with the 
wiring guide on the 
facing page. The long 
terminal strip along 
the bottom is fas- 
tened to chassis at 
ends for grounding. 

The power transistor 
is mounted on a 
bracket to drain off 
excess heat from unit 
for good operation. 

TO PICK-UP 
ARM 

PH ONO I. 

MOTOR 

CK722 

+ 
C2 

CS 

CK722 

BI SWI 

1 T C 

+ICfiVF-'o 

BLU 

C3 

RED R. 

C4 
6 

+ 

BLK 

ISBN 
NOT USED 

2N255 

R6 

B 

E 
E 

ii 

PM 
SPKR 

BRN 
NOT USED 

The schematic diagram of the 3 -transistor am- 
plifier is shown above, wiring guide is at right. 

coding of the various transformer leads. 
You'll want to finish the outer face of 

the mounting board before mounting 
parts. Instead of using conventional 
finishes such as paint, enamel or var- 
nish, the board used in the model was 
covered with a sheet of adhesive -backed 
plastic material having a wood -grain 
design. It is smoothed down and bur- 
nished in place. 

Finally, mount all component assem- 
blies on the finished board, using ma- 
chine screws and nuts, wood screws, or 
other appropriate fasteners. Place a 
piece of flocked screening or grille cloth 
between the front of the loudspeaker 
and the board during mounting. 

Output transformer T2 is mounted to 
a bracket on the frame of the loud- 
speaker, with its secondary leads con- 
nected directly to the speaker's voice 
coil terminals and its red and blue pri- 
mary leads twisted together and run 
over to the amplifier chassis. 

A large electrolytic filter capacitor 
(C6) is connected across the phono 
motor's terminals. This capacitor helps 
to reduce electrical noise developed by 
arcing of the DC motor's brushes. A pair 
of wire leads are connected in parallel 
with this capacitor, twisted together and 
run over to the amplifier chassis. 

Wire the pair of dual battery holders 
so as to connect the four flashlight bat - 

[Continued on page 1111 
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PARTS LIST 

RI, R4-100,000 ohm, V2 watt carbon resistors 
R2-270,000 ohm, '/2 watt carbon resistor 
R3-5000 ohm miniature potentiometer 
R5-100 ohm, 1/2 watt carbon resistor 
R6-2700 ohm, 1 watt carbon resistor 
CI-.002 mfd, disc ceramic capacitor 
C2-6 mfd, 15 volt miniature electrolytic 
C3-0.1 mfd, subminiature disc ceramic 
C4-30 mfd, 6 volt miniature electrolytic 
C5-100 mfd, 6 volt miniature electrolytic 
C6-500 mfd, 6 volt electrolytic 
TI-Transistor output transformer, 500 CT to 8 ohms 

(Argonne AR -I64) 
T2-Transistor output transformer, 48 to 3.2 ohms 

(Argonne AR -503) 
SWI-SPST toggle switch 
BI -6 volt battery (Four No. 2 flashlight cells) 
Transistors-(2) Raytheon CK722, (I) CBS-Hytron 

2N255 
Loudspeaker-l" to 6" PM Loudspeaker, 4 ohm V.C. 
Phonograph pick-up arm with high output cartridge 
6 -volt phono motor and turntable 
Portable phono case (Lafayette No. ML -108) 

Layout for the mounting board is at right. 
Use 1/4" plywood or Masonite. cut as shown. 

R4-2 Th' 

2 7/8' 

274' ).4 35/e' 

HOLE FOR PICK- \ ARM 

9t/: 

I11/4" 

TO PHONO 
MOTOR 

BLUE 

TO T2 

RED 

TI 

GROUND TIE POINT 

TO PHONO 
PICK-UP ARM 
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El Exclusive 

Are Jobs in Electronics 
Recession Proof? 

By Harry Kursh 

Yes! Says our expert, if you have training as an 

electronics engineer or are a skilled technician. 

Highly trained men check assembly of part of an electronic computer 
at Univac. Electronics plants maintain production even during a recession. 

Remington Rand Division, Sperry -Rand Corp. 



IF RECENT slump -scare headlines set your head spinning about 
the economic future, you're not alone. Millions of Americans 

are now taking a second look at their jobs, skills, and business 
goals. Where do you fit in-if you happen to be working in 
electronics now, or if you're planning to make electronics the 
most important thing in your life? 

How many times have you asked yourself the burning ques- 
tion: Are jobs in electronics recession -proof? 

When ELECTRONICS ILLUSTRATED asked me to find the 
answers, I studied scores of confidential and public reports and 
talked with dozens of experts in every conceivable phase of the 
electronics industry. The eye-opening answers I received and 
compiled for this report may alter your life. 

First, let's put the cards on the table: America has never 
claimed immunity to economic slumps. As a matter of fact, it's 
well to remind ourselves that we have had at least two other 
fairly serious recessions since the end of World War II, to say 
nothing of the economic panics that have haunted us since 

The lot of the semi -skilled machinist offers a grim contrast. During eco- 
nomic slumps the worker with little or no training is hit first and hardest. 

Photo by Newsday, Long Island 
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, No slow -down here. Within the last year elec- 
tronics industries hired more than they fired. 
Shown here is final testing of oscilloscopes. 

Allen B. DuMont Labs. Inc. 

the days of the Continental Congress. 
So, unless the future makes an un- 

precedented switch on history, we may 
always have our economic ups and 
downs. No segment of the economy is 
completely recession -proof, never has 
been, and may never be. 

But-and this is THE BIG BUT- 
there have always been, depression or 
no depression, favored industries. In 
other words, while the economy slid 
backwards some industries rolled along, 
more recession -proof than others. With- 
in these favored industries, jobs were 
more recession -proof, longer -lasting 
and steadier than in other fields: ad- 
vancement was rapid and more lucra- 
tive; business successes were plentiful; 
new ideas and inventions paid off hand- 
somely. 

This is where electronics stands today 
-the favored industry of the latter 20th 
Century. There can be no doubt. 

What makes electronics the favored 
industry? The answer, in a word, is 
growth. Thanks to zooming industrial 

The ever-increasing demand for electronics for 
defense is indicative of the industry's growth. 
Defense electronics needs research engineers. 

Radio Corporation of America 

automation, television, radar, hi-fi, mo- 
bile radio, and the incredibly increasing 
reliance of defense communications, 
aircraft, missiles and rockets on elec- 
tronics, the industry has only begun to 
climb. 

Electronics sales have risen steadily 
and are now hitting a $7 -billion -a -year 
pace. Gen. David Sarnoff, RCA's cele- 
brated boss, predicts that electronics 
will be a $24 -billion -a -year industry by 
1967. Some say he's conservative. An 
official U. S. Department of Labor re- 
port, published only a few months ago, 
forecasts electronics in the 1960's as 
"one of the fastest growing manufactur- 
ing industries." 

Naturally, growth increases employ- 
ment opportunities. That's why, be- 
tween 1947 and 1956, even though we 
suffered two recessions (just before and 
after the Korean War) , employment 
in the electronics industry more than 
doubled. And the present number in 
electronics (some 450,000) may double 
again within the next decade. In fact, 

36 Electronics Illustrated 



the Labor Department expects employ- 
ment in electronics to "increase at a 
much faster rate than the nation's total 
labor force." 

If all this is true, then electronics 
workers should have fared better than 
any other segment of the economy dur- 
ing the 1957-58 recession, which hit a 
peak with nearly 6,000,000 Americans 
unemployed. And they did. It is al- 
most impossible to find a government 
official, economist, or industry expert 
who is willing to say that the recession 
even came near the electronics industry. 

At General Electric's heavy military 
electronics equipment department, em- 
ployment was increased by 220. Zenith 
and Admiral Corp. officials said they 
were hiring, more than they were firing. 
On the West Coast, Aerojet -General 
Corp. officers said they expected to add 
1,000 new professional and skilled 
workers by June, 1958. 

But if there is one man in the entire 
country who perhaps knows the elec- 
tronics industry best-because he has 
to-that man is William A. Duvel, vice- 
president in charge of the metals and 

Photo by Field 

Sales of consumer items like hi -e speakers and 
TV sets fall off somewhat during a recession. 
But speaker designers like the above are kept. 

electronics division of the National 
Credit Office, Inc. There's little room 
in Duvel's books for error. Millions of 
dollars of credit are staked by banks 
and major corporations on what Duvel 
has to say about the electronics in- 
dustry. Scattered throughout the coun- 
try, Duvel has a team of credit and 
financial analysts who study every 
single electronics company in detail. 
And they filter their reports back to 
him. Therefore, Duvel sees the elec- 
tronics industry from the intimate in- 
side, as no other man does. 

I asked Duvel: "Has the recession 
hurt the electronics industry?" 

He said, emphatically, "No. This is 
one industry that has not been hurt by 
the slump. One fact I am quite sure 
of-there are more people employed in 
electronics today than a year ago, and 
a year from now there will still be 
more." 

I asked: "If you were interested in a 
long and relatively secure job future, 
would you choose electronics today?" 

"Definitely," he replied. 
[Continued on page 92] 

Sylvania Electrical Products, Inc. 

The man who packs a consumer product is not 
essential, the man who designs it is. There is 
no recession for skilled technicians, engineers. 
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Completely finisied 
and dressed up er - 
closure is shown 
above. Walls of room 
act as sides. This 
model cost only ;is. 
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Hi-Fi I The Country 
By David Weems 

Take this enclosure travelling; it is easy to build, 

takes little space, costs about $10, and sounds good. 

IF you forsake your hot city apartment in the summer for the cool 
nights at the seashore or in the country and would like to have 

your hi-fi with you, this speaker enclosure may answer your needs. 
It is inexpensive, can be built quickly-in one night, can be finished 
any way you desire, and sounds swell. It can well be the first step 
to an economy hi-fi setup that can be taken anywhere for long or 
short trips. 

This baffle offers a solution to the problem of good quality at low 
cost. There is no skimping on material, 3/4" plywood is used through- 
out, and the corner placement puts the speaker where it can do its 
best in bass reproduction as well as treble distribution. The unusual 
economy is achieved by using the walls and floor of the room as 
back, or sides, and bottom panels, thus eliminating those parts from 
the bill of materials. The actual cost depends on your taste, or 
pocketbook, and may vary from about $7.00 to about $15.00. 

The parts should be cut out to conform to the dimensional plan 
with the possible exception of braces D and E. Those pieces are 
shown notched to a depth of 1 inch to fit C and F. The notches add 
extra strength but are not essential. Also if you should happen to 
have some 1" x 2" hardwood available, it would probably be heavy 

Various operations in the assembly of the speaker enclosure are shown 
below and on the facing page. Using part C to mark off the location of 
the glue block F on the top of the enclosure is shown in the photo on the 
far left. Next nail the glue block in place lightly and drill guide holes for 
screws. Glue the block down before screwing it in place. After the glue 
blocks are permanently in place on the top and bottom pieces, glue and 
screw the rear braces down. The front panel is then nailed and screwed. 
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BILL OF MATERIALS 
1-4'x4'x3/4" fir plywood 
I-5'x2"x2" pine or fir 
I-5'xl"x2" pine or fir 
I dozen 8x2" flathead wood 

screws 
2 dozen-r.11' 8x11/4" flathead wood 

screws 
I-3,4"x33/4"x6" pine or fir (These 

are actual dimensions. Not 
needed if pipe legs are used.) 

Cotton batting, Fiberglas, or other 
padding 

Optional 
I yard-Plastic grille 
2-Pipe nipples, 1/2" I.D., 3'/z" long 
2-Floor flanges tapped for 1/2" 

pipe, and mounting screws to fit 
2-Rubber feet for '/2" pipe 
Enough hardwood veneer plywood 

for top and hardwood trim 

Dimensional plan, bill of ma- 
terials and parts photo. 
Note that the front opening 
is for a 12" speaker; other 
size speakers can be used. 

2"X2" 
I STOCK - 

DRESSED 
JSIZE IS 
1-5/8"X1-5/8" 
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enough for D and E; the 2" x 2"'s were 
specified with pine or fir in mind. 

The first step in the assembly of the 
parts should be the proper location of 
the glue blocks, F, G, and H. F can be 
precisely and quickly located by using 
the "sub -bottom" C for a gauge as 
shown in one of the pictures, Next each 
glue block can be lightly nailed into po- 
sition until guide holes for screws are 
drilled, then glued and screwed into po- 
sition. Unless you have a smooth work 
surface, you'd better protect the top by 
spreading an old blanket or other ma- 
terial under it for these operations. 

Hold the rear braces, D and E, in 
place by nails until guide holes are 
drilled and then remove the nails to glue 
and screw the braces into place. Each 
of the 2" x 2" pieces will require 2 -inch 
screws. The front panel will now slip 
into place and can be attached by using 
the same procedure as with the other 
parts. A couple of saw horses are con- 
venient for this purpose, but a table or 
a set of boxes might be used as well. At 
some time the corners of the top and 
bottom should be sawed off to match the 
width of the front panel unless you 
should decide to use a bevel edge for the 
front, in which case you will have to 
add 11/2 inches to the width of the front 

"Stripped down" model for wood paneled 
rooms. etc. Foot is a single wood block. 

panel. The square cut, as shown, makes 
for easier construction. 

Now you will have to choose the kind 
of legs for the front. The least expensive 
decision is a single piece of wood, 3/4" 
by 33/4" by about 6", set vertically under 
the middle as shown in the picture of 
the "stripped down" model. The alter- 
native, which costs about a dollar extra, 
is to use dual legs of black pipe, or gal- 
vanized pipe painted with flat black 
paint, to give a wrought iron effect. The 
pipe is mounted by fastening floor 
flanges in the desired locations with 
screws and then screwing the pipe into 
the floor flanges. The rubber feet on the 
pipe may have to be trimmed slightly 
to adjust the height of the legs to an 
even 33/4 inches. Of course, other kinds 
of legs may be substituted with the ex- 
ception that they should not be too thick 
and block the opening under the baffle. 

With the feet in place the functional 
part of your baffle is completed and may 
be used "as is," painted to match the 
walls, or finished with a clear varnish or 
lacquer. If you don't plan to cover the 
front panel, a small piece of grille cloth 
tacked behind the opening before 
mounting the speaker will give the en- 
closure a finished appearance. 

[Continued on page 106] 

Stretching and tacking down the grille cloth; 
use vertical line in cloth as guide on edges. 



Industry's Top Scientists 

MEETING the challenge to develop 
more scientists among the nation's 

youth, California initiated an exchange 
of men and ideas, between industry and 
education, that has been highly success- 
ful. Over 500 students in Los Angeles 
high schools have each heard eight lec- 
tures in the past year, delivered by 
scientists from the Hughes Aircraft 
Company. These men cover a wide va- 
riety of theoretical and practical sub- 
jects in electronics, chemistry and 
mathematics, demonstrating their talks 
with up-to-date equipment not usually 
available in high schools. In addition, 
many students have had the opportuni- 
ty to tour and work part time at the air- 
craft plant to see for themselves how 
scientific theory is applied to industry. 
The project was introduced by Hughes 
in New York City this spring, in the 
hope that other industrial firms would 
take part and help enlarge the pro- 
gram. --4- 

Scientists and engineers 
from Hughes Aircrafl 
Co. tour Los Angeles 
schools to show current 
developments in elec- 
tronics to students. 
Here, Dr. Edward Mich- 
aels, color TV authority, 
discusses new cathode 
ray storage tube with 
eager science students. 
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8" screen TV set installed 
behind the front seat slips 
out at end of an automobile 
trip to serve as a portable. 
Antenna, far left, is mounted 
atop rear window of car. 

Passengers of all ages will find long automobile 

trips more fun, less tiring, with rear -seat TV. 

REAR -SEAT television will be an 
automobile reality very soon if the 

Delco Radio Division of General Motors 
have their way. Several problems un- 
known to home television have already 
been licked. One obvious problem was 
interference from the car's ignition sys- 
tem; shielding and filtering have over- 
come this. Obtaining the required 
power from the 12 volt electrical system 
of the car has been ingeniously solved. 
When the receiver is used in the car, 
the tube heaters are connected directly 
to the car battery; plate voltage is sup- 

plied by a small trunk mounted con- 
verter which employs a pair of Delco 
high power transistors and develops a 
200 cps square wave which is in turn 
converted to 245 volts DC by a silicon 
diode bridge rectifier. When the re- 
ceiver is removed from the car, built-in 
relays automatically reconnect the 
heater and power supply circuits for 
proper operation from 117 volts AC. 

Excess daylight causes reflections on 
the screen. When this is solved (and 
some problems due to motion) you too 
may have TV in your car ..+ 
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Ham Hi -Lite 

LI tests the new Knight 

All -Band Receiver Kit 
Exclusive report on the first quality receiver 
kit for radio amateurs and short wave listeners. 

" THERE are many good, inexpensive amateur transmitters in 
11 kit form on the market. Why aren't there any similar re- 

ceivers?" 
Hams and would-be hams who like to "roll their own," as much 

for the fun of doing so as for what they save in dollars, have been 
asking this question for years. The answer is that kit manufac- 
turers for a long time felt that the circuit alignment of a multi - 
band superheterodyne was too difficult for the average con- 

The assembled Knight kit 
receiver with "S" meter 
is shown at left. First 
spread out all parts as 
shown to identify and 
check them against }he 
parts list in the manual. 
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"41111.-- 

'4111R- - 

Start with I.F. printed wiring board and in- 
sert the numerous resistors and capacitors. 
Follow the parts outlines and symbols for this. 

Next, turn the board over and solder the pig- 
tail leads of the parts to the printed wiring. 
Snip ofF finished wires to make room for iron. 

The completed I.F. board has been mounted on 
the right half of the chassis and the power 
transformer is added. Hole is for R.F. board. 
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The top side of the R.F. 
printed board holds the 
parts such as the tuning 
coil being inserted. The 
coil lugs ore soldered to 
underside wiring. Note 
the three rows of sol- 
dered points, these hold 
and connect the printed, 
three section band switch 
to the circuit. The switch 
is on the underside of the 
board. The completed 
R.F. printed wiring board 
is covered by a shallow. 
U-shaped shield, on top 
of which is mounted the 
main three -gang tuning 
capacitor. The openings 
on the left are for tubes. 

structor. However, they know now from 
a study of their sales records since the 
end of World War II that nothing, but 
NOTHING, is too difficult for the pres- 
ent generation of soldering -iron wield- 
ers. As a result of their changed think- 
ing, several new kits have been under- 
going intensive development and field 
testing. The first to appear in commer- 
cial form is Allied Radio's Knight -Kit 
job for $104.50, known simply as the 
"DeLuxe All -Band Amateur Receiver." 
The writer obtained one of the first pro- 
duction -line packages, put it together 
strictly in accordance with the instruc- 
tion book, and is happy to report that it 
appears to be a real winner. 

Circuitwise, this is a conventional, 
foolproof nine -tube, straight AC super - 
het. The frequency range is divided 
among four bands: A, .54 to 1.65 
megacycles (the regular AM broadcast 
band) ; B, 1.6 to 4.6 mc.; C, 4.4 to 12.4 
mc.; D, 12-30 mc. Calibrated band - 
spread is available on the 10, 15, 20, 40 
and 80 meter ham bands. Other features 
include a Q multiplier, a noise limiter, 
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Front view of the partially 
completed chassis with the 
I.F. board, power trans- 
former and bandspread ca- 
pacitor in place. The latter 
is coupled to the right dial. 
The left dial is for the tun- 
ing capacitor on the R.F. 
board. The underside of 
complete receiver is shown 
below. A scriber is being 
used to pick up heavy blobs 
of rosin from between 
printed wires. The back 
view of the receiver shows 
the flexible coupling used to 
control antenna trimmer 
from front. The last view 
shows signal generator and 
VTVM used for alignment. 

and provisions for the optional addition s ̀ 
of an S meter and a crystal calibrator. 

The finished receiver has a fine mod- 
ernistic air, and makes an attractive ad- 
dition to any den or ham shack. Loud 
speaker is not included. 

Two special printed circuit boards 
hold most of the circuit elements. One 
supports the R.F. amplifier, mixer - 
oscillator and voltage regulator tubes, 
the main three -gang tuning capacitor 
and its associated trimmers, the antenna 
trimmer, and twelve tuning inductors. 
The other board contains the I.F., sec- 
ond detector, Q, BFO and audio tubes , erns wen and components. All tube sockets, R.F. 
inductors, I.F. cans and major filter 
capacitors plug directly into holes in the 
printed boards, and they are both se- 
cured and connected when their lugs 
are soldered to the printed lines. Small 
resistors and capacitors are mounted 
and soldered by their own pigtail leads 
in a similar manner. A wiring job that 
might take a week is reduced to hours. 

Another hour -saving device used in 
[Continued on page 95] 
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The Thermo -trolled 
Submarine 

By Paul Palanek 

Build this 38 -inch model of the first atomic sub 
then rig it for alternate diving and surfacing. 

ONCE a fiction writer's fantasy, then a powerful reality, now 
a model anyone can build, is the progression of the atomic 

submarine. In 1955 the United States launched the Nautilus, 
the world's first atomic -powered submarine. Though those first 
plans were highly classified, here's a model of that same sub, 
which you can build and which will provide you with hours 
of enjoyment. 

Our scaled down Nautilus is 38 inches long and operates with 
twin screws in a series of predetermined sequences. Carefully 
ballasted and properly trimmed, the sub will cruise on the sur- 
face, submerge, travel submerged and then surface, all executed 
automatically through the use of an electronic relay. If so 
desired, it can also be rigged for surface cruising alone. Scale 
is adhered to as close as security will permit. Our only deviation 
is in placing the forward planes well below the water line for 
a more positive diving and surfacing sequence. In this position 
they stay in constant contact with the water. Later in the text 
the power and control used will be discussed further. 

Construction is started with the hull which is laminated block 
balsa. Prepare the block and cut the two sections along the 

Top and bottom of hull are hollowed out to The leaf -type switch closes when pressed down 
accept motor, battery tray and leaf switch. by the radio mast, springs open when released. 
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An accurate replica of the mighty Nautilus. this model sub is an impressive 
sight on a small pond, whether cruising along the surface or diving below. 

Pictured is Pittman motor for non -submerging Trial and error establishes the correct ongle 
model. Use Distler motor in submerging type. of the diving planes on the submerging model. 
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Assembled sub with Pittman motor. Battery 
tray with Distler motor and Amperite relay, 
on the right, is for the submerging model. 

BILL OF MATERIALS 

10 pcs. 1/3"x3"x36" Med.grade balsa 
or 2 pcs. 2'x3'/7"x38" Block 
balsa 

I pc. 1'/4"x3"x5" Med.grade balsa 
I pc. 3/16"x3"x36" Med. grade 

balsa 
2 pcs. 1/4"x1l/3"x18" Hardwood 
I pc. '/4" OD brass tubing 24" long 
2 pcs. Screw, 3 bladed, 1/2" hole x 

I'/=" dia. 

I pc. 
I pc. 
2 pcs. 
I pc. 
I pc. 
I pc. 
I pc. 

Ye" dia. rod (steel) 
/4'x22"x6" Micarta sheet 
1/4' dia. dowel, 36" long 
3/4"x5"x13" Hardwood 
/4'x4"x5" Plywood 
I/32'x6"x6" Sheet brass 
3/16" dia. n 12" Brass rod 
3 to 6 lbs. lead shot 

Material for surface 
I Pittman 3- to 6v Electric 

motor 
3 21R 11/2v Burgess batteries 

Hull 

Tower 

Stern fin and elevators 
Electrical frays 
Packing glands 
International Models, 
Inc., 33 Union Square, 
N. Y. 3, N. Y. 
Screw shafts 
Bearing blocks 
Tower details 
Pedestal 
Pedestal supports 
Diving planes 
Diving plane pivots 
Ballast 

running 
Both available from 
Lafayette Radio 
100 Sixth Avenue 
New York, N. Y. 

Material for submerging 
4 Burgess batteries #22:2P1 3v All available from 
I Amperite #6F5 miniature Lafayette Radio 

flasher 
1 Amphenol 8-8 socket 
I Aristo Craft Electric Motor 

Miscellaneous items 

Cement; pigmented dopes; dopes; decals; 1/4-20 Allen 
socket head bolts 13/4" long; 5/32'x3/¡' rubber stripping; 
rubber washers; masking tape; solder and paste; 4-40 nuts 
and bolts; 10' of hook-up wire; #3 wood screws; brads; 
spring belting 1/8" dia.; 2, I" dia. grooved pulleys or OK 
gear box; brass for flywheel. 

line indicated in the drawings. Then 
paint the adjoining areas red as shown 
and lightly cement the sections together. 
A pair of C clamps will hold the assem- 
bly while it dries. 

The next step is to whittle or carve 

away the excess balsa until the shape 
in the given cross sections is attained. 
At this point you will appreciate the 
prepainted halves since the red line is a 
vivid marker. Sand the hull smooth, 
using successive grades of sandpaper 
and finishing with a very fine grade. 
Prior to parting, apply a coat or two of 
clear lacquer followed with three coats 
of balsa sanding sealer. If pits, holes 
or nicks are picked up during the 
process of carving, fill them with balsa 
filler and proceed with the finish as out- 
lined above. 

Next, part the hull along the painted 
line using a safety razor or very fine 
wire. Mark off both halves of the hull 
as indicated and carve the cavities to the 
given outlines, using a 3/4 -in. gouge. At 
this point, install the groove running 
around the cavity for future water- 
proofing. With this completed, assemble 
the hull and secure with rubber bands. 
Then mark the area for the locking bolts 
which are two 1/4-20 Allen bolts 13/4 in. 
long. You will note that both a rubber 
and brass washer are used. The 1/4-20 
nuts are imbedded in the hull at the 
depth shown. 

Our next approach is that of making 
the twin screw shafts and the tubular 
packing glands. For the glands, select 
some 1/4 -in. OD brass tubing with a .020 - 
in. wall and cut two pieces some 10 in. 

[Continued on page 98] 
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Since new elec- 
tronic equipment 
for surveying is so 
light, and only 2 
operators are 
needed on a job, 
helicopters are 
used for transpor- 
tation between 
stations along a 
projected highway. 

Electronics 
Blazes the Trail 

New electronics methods save time and taxes on 

the construction of highways across the nation. 

FROM the rod and chain methods of colonial days to radar 
waves traveling at 186,000 miles per second; so runs the story 

of highway surveying. On the current scene, millions in money 
and man-hours are being saved, thanks to a new method of 
measuring overland distances via radar waves. This method is 
expected to play a leading role in the construction of the 41,000 
mile national highway system. 

The system uses a portable microwave transmitter and a re- 
motely located portable receiver -reflector. A two -man team 

[Continued on page 108] 

Radar waves, sent out by the transmitter above, travel at high speed to a receiver (below left) and back. Distance is determined by the time needed for waves to make a round trip. Operators communicate via radio -phone. 
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What Goes Into a Kit? 

IN A sparkling new, 140,000 square foot building of impres- 
sive efficiency, there are many knowledgeable engineers 

and technicians working towards one goal: the serving of the 
rapidly expanding build -it -yourself market in the United States. 
The company is Heath, the products range from hi-fi tuners to 
electronic brains, with many test instruments and enjoyable 
gadgets in between. We were out at their plant, shown above, 
in St. Joseph, Michigan recently, where we followed the some- 
times involved but always interesting process of conceiving a 
new kit, engineering it, adapting it to the needs and abilities of 
the do-it-yourselfer and finally, packing and shipping it. We 
thought you'd be interested in this process also. 

We'll follow the growth, step by step, of this 
Heath Stereo Preamplifier Kit, just available. 

The pioneering Heath Kit 
was the Parasol airplane 
which sold to thousands. 
First produced in 1926. 
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Procurement of parts is very important 
in determining inexpensiveness of kits. 

Department heads dec ide on need for and 
ways of handling Stereo Preamp project. 

Explicit instructions and clear drawings 
for the Preamp manual are developed. 

First models are designed and tested in 
the audio lab. Note rew tape recorder. 

Production of the Stereo Preamp calls 
for special chassis, face plates, etc. 

Draftsmen do engineering drawings of 
the 3 snap -together sections of Preamp. 

The many resistors, capacitors, etc. for 
each kit are counted, sorted and pa:ked 

(More photos on page 99) 

Kinks are ironed out bw testing perform- 
ance and specifications of the prototype. 
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Two-way Radio for All 
By Leo G. Sands 

Want to call home from your boat or car? Want to 
call your truck from the office? Use Citizens Radio. 

NOW, any citizen of the United States, over 18 years of age, 
can operate his own private two-way mobile radio system. 

No technical skill, not even an operators' license, is required. 
This means that you can install a mobile radiotelephone in 

your car and another in your home or office. The businessman 
can equip a whole fleet of cars and trucks and as many offices as 
he wishes. There is no limit except your pocketbook, on how 
many mobile or fixed radio stations you can operate in the Citi- 
zens Radio Service. 

There are thousands of Citizens Radio systems in operation. 
While individuals do use mobile radio for their own convenience 

Portable Vocaline transmitter -receiver for about $100 has a limited range 
but is useable from boat to shore, etc. Another unit is needed on shore. 
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and pleasure, most Citizens Radio sys- 
tems are operated by business concerns. 
These include building materials deal- 
ers, such as ready mixed cement dis- 
pensers, diaper laundries, television 
repair shops, messenger services, news- 
paper delivery crews and many other 
commercial enterprises which make use 
of vehicles. 

The use of two-way radio by indivi- 
dual was formerly limited to amateurs, 
who could use radio only for non-com- 
mercial purposes and who are required 
to pass a technical license exam. In ad- 
dition, governmental agencies and cer- 
tain specific classes of commercial 
enterprises have been eligible to use 
two-way radio. These included fire and 
police departments, taxicabs, railroads, 
highway trucks, pipe lines, electric utili- 
ties, air lines and buses. 

Specifically excluded from using two- 

way radio, until recently, was the 
operator of the largest fleet of trucks in 
America, the Railway Express Agency. 
If your business required you to trans- 
port persons or materials from one city 
to another, chances are you could have 
obtained a license to use radio. But, if 
you delivered materials within the con- 
fines of a single city, you were generally 
ineligible for a radio station license. 

This meant that the TV serviceman, 
who could save countless hours and 
miles if he could be reached by radio be- 
tween service calls, could not use two- 
way radio. 

But, this condition has been changed. 
The broad, 10 -megacycle chunk of the 
precious radio spectrum between 460 
and 470 megacycles has been set aside 
for use by the "citizen." This means any- 
body and everybody who is over 18 
and a citizen of the United States. 

This equipment is used to control a fleet of radio -equipped trucks. A dial 
code sender alerts the truck needed. Such home base units cost about $1000. 
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Not only can you put a radiotelephone 
in your car and your home or place of 
business and talk back and forth as 
much as you like-about anything you 
wish (no profanity, however) and with- 
out payment of toll charges-but you 
can also use two-way radio for com- 
municating between fixed points. In 
other words, you can use radio in lieu 
of a private telephone line. 

This means that the summer camp on 
the island can be linked to the mainland 
over a private radiotelephone circuit. 
And the merchant can have the equiv- 
alent of a private line to his warehouse 
without having to lease one from the 
telephone company. 

Don't attempt to build your own 
equipment. Even if you're an expert 
you can't afford to design and build 
Citizens Radio equipment which will 
meet F.C.C. licensing requirements. 

You can have a two -station Citizens 
Radio system using AM for as little as 
$200 using a pair of portable transceiv- 
ers. These sets are available in battery 
and AC -operated models. They operate 
on 465 megacycles only. This ultra -high - 
frequency radio channel is shared by 
all other licensees using this kind of 
equipment. 

You can use a pair of AM portable 
Citizens Radio units for communicating 
between your house and your office or 
a friend's home. Or you can take one in 
the car with you. The communicating 

On land or sea, moving or stationary, you can 
cover a 10 -mile range with this Citizens Radio. 

range is roughly line -of -sight. With one 
set on the observation floor of the Em- 
pire State building you should be able 
to talk to another similar unit many 
miles away, perhaps in Ridgewood, 
New Jersey, Staten Island or out on 
Long Island. 

But, with both sets close to the 
ground so that line -of -sight conditions 
do not exist, communicating range is 
reduced to a few hundred feet. These 
low priced sets, nevertheless, provide 
very useful functions. Since all must 
share the same channel, the limited 
range makes it feasible. 

Then, there is an entirely different 
kind of Citizens Radio. It talks much 
further and with great reliability, but 
it costs a great deal more. 

For as little as $500 you can equip 
your car with a commercial -grade AM 
mobile radiotelephone with which you 
can communicate with home base with- 
in a 10 -mile radius. At home base you 
must have another $500 radiotelephone 
plus an antenna system with an effec- 
tive elevation of 60 feet above surround- 
ing terrain. The antenna, transmission 
line, and supporting mast may cost you 
an additional $100 or more. 

For purely personal pleasure, this 
may be a substantial investment. But, 
for the businessman, two-way radio is a 
working tool and not an expensive 
luxury. 

[Continued on page 110] 

This gal never wonders about calls while she's 
out. Her mobile radio -phone rides with her. 
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Henry and Me 
Electronic Handymen 
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Automatic Tape Cutoff 
By Ernest Wayland 

This inexpensive switch saves tape by turning off 

your recorder when tape ends or if a break occurs. 

THERE are certain problems shared by most tape recording 
fans. The flap -flap -flap as your tape beats itself to shreds at 

reel's end is possibly one of the most common and annoying. Un- 
less you have a professional caliber machine, you've probably re- 
signed yourself to a tense wait-finger poised over the "stop" 
button or to a "40 -yard dash" at what you hope is in the nick of 
time. Of course, if you're the devil-may-care type who lets his 
recorder go its own merry way, then by now you expect the last 
several inches of each reel of tape to be mangled, and make proper 
allowances. 

The automatic cutoff of the more expensive machines, not only 
turns the machine off when the tape has finished, but also func- 
tions during playing, as a safety device. Suppose there's a tape 
break during playback. The usual result is a snarl around the cap - 
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stan and perhaps several ruined inches 
of your favorite taped musical composi- 
tion. If an automatic cutoff was in opera- 
tion, tape movement would have 
stopped the moment the break oc- 
curred. You can install such a cutoff 
feature on your own machine in about 
an hour and at a cost of less than $2.00. 

The heart of the cutoff device is a 
Microswitch model V4-12, whose par- 
ticular physical characteristics make it 
ideal for this application. A 3" length of 
#18 or heavier copper wire, which 
serves as a "feeler" is soldered to the 
brass actuator nub. Insulating sleeving 
(spaghetti) is slid over the wire to pre- 
sent a smooth surface to the tape. This 
wire is later bent to the appropriate 
shape for use with your specific tape 
deck. (Do not use iron or steel for the 
feeler rod, as it may develop a magnetic 
charge and induce noise onto your 
tapes) . A 1" length of heavy spaghetti 
is slid over each of the AC line cord 
wires before they are connected to the 
terminals of the Microswitch. When 
soldering is completed, the spaghetti is 
slid down over the terminals to insulate 
them. 

Assembled parts of cutoff system. Microswitch 
goes on tape deck. AC outlet is for recorder. 

Break into the line cord at a conveni- 
ent distance from the switch and wire 
in an AC female outlet. With the AC 
plug on the end of the wire, connected 
into a wall outlet, you should now have 
a simple series circuit with the Micro - 
switch turning on and off any device 
plugged into the AC female socket. 

Placement of the switch on your re- 
corder depends mostly on the physical 
layout of the transport mechanism. A 
little experimentation may be neces- 
sary, but no difficult problems will be 
encountered. Placement and adjust- 
ment are facilitated because the feeler 
wire can be bent to provide the exact 
action desired. The switch assembly can 
be fixed to the tape deck plate by means 
of a self -tapping screw or even a good 
grade of glue. 

If the mode of operation of your re- 
corder makes it inconvenient to operate 
the entire mechanism including ampli- 
fier by the Microswitch, then the switch 
can be wired so as to interrupt the cur- 
rent to the motor (s) only, leaving the 
amplifiers unaffected. In that case no 
extra line cords need be run to the AC 
power outlet. 

Flexible insulated copper feeler rod, soldered 
to Microswitch, can be molded to fit as needed. 
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for background music use 

A one -Step 
Loudness 
Control 

By Len Feldman 

No need to fiddle with the vol- 
ume or loudness control on your 
hi-fi system when you are called 
out of the room, just flick 
this switch to get preset level. 

Photo by Grayson Tewksbury 

FVER been called to dinner right in the middle of listening to 
the third movement of your favorite symphony? You're re- 

luctant to turn off the music completely, yet, if you reduce the 
volume to low levels, all the bats and some of the treble tones 
seem to disappear. It's not your amplifier that's at fault. It's your 
own hearing mechanism. Yes, it's a fact that at low listening 
levels, all of us tend to be deficient in bass response and, to a 
lesser degree, in very high treble tones as well. True, many pre- 
amplifiers and amplifiers have so-called loudness controls which 
compensate for this deficiency by boosting the bass (and some- 
times the treble too) when the level of sound is lowered. These 
continuously adjustable controls however, require careful set-up 
of initial levels to be effective and are not always accompanied 
by "secondary" level controls to affect proper calibration. Also 
they take time to set to the proper level. 

The one-step loudness control changes concert hall level into 
pleasant, background volume, properly compensated for bass and 
treble "hearing defects" automatically with a flick of a switch. 

[Continued on page 104] 
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OUT IN 

SHIELDED WIRES 

TO JI 
(INPUT) 

The wiring guide for the outboard version of the one-step loudness control is shown above. 
If the circuit is wired on the preamp or amplifier chassis, use a six prong terminal strip. 

This device is ideal to cut the volume without impairing the bass -treble balance. If you 
must answer the front door, go to dinner, or answer the telephone, just flick the switch. 

The bottom view, below left, with the case open, shows the output and input jacks located 
on the bottom plate. The second switch contact, see schematic, determines preset level. 

JI 

PARTS LIST 

CI-.001 mfd, 10% disc capacitor 
C2-500 mmfd, disc capacitor 
C3, C4-.01 mfd, l0% disc capacitor 
RI, R2, R3-33,000 ohm, 10% I/i watt resistor 
R4, RS -10,000 ohm, 10% I/2 watt resistor 
J1, J2-Phono tip jack 
SI-Single pole, double throw switch 
Chassis-Bud #2101 minibox 
Terminal strips and misc. hardware 
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Hi-Fi Clinic 
Got a question on hi-fi-how to install, 
how to repair, how to listen? Send it 
to us; the clinic will answer your query. 

Stereo -Speaker Questions 
r% HE Hi-Fi Clinic received a number 
11 of letters about the "Build A Stereo 
Speaker" article on page 50 in our May 
issue. Evidently there were some errors 
in this article which we would like to 
correct now. 

First of all, the four series -connected 
speakers should, of course, be wired to 
the 16 -ohm output on your amplifier, 
rather than the 4 -ohm connectors as 
shown in the diagram. There was also 
some confusion about the order of the 
steps in modifying the speakers. First, 
the rim should be slit and the cement 
applied. After the cement dries, the oil 
should be put on very sparingly and the 
vaseline over it more heavily. The 
toothpicks can be glued in any time 
during this process. The cone is then 
sprayed, front and back. When the ex- 
cess vaseline is removed the Acrylic 
spray that might have gotten on the rim 
is removed with it. The layer of vase- 
line remaining will gradually soak in 
and give the rim corrugations a cloth - 
like texture. 

-6- 
Component Matching 

I have a hi-fi setup now with compo- 
nents all made by one manufacturer. 
I'm thinking of purchasing an improved 
tuner and I prefer the model made by 
another manufacturer. What problems 
might develop if I used a different brand 
tuner and how do I know that the com- 
ponents will match? 

Pete Moss, Lake Wales, Florida 
When we talk of "matched compo- 

nents" we usually refer to the quality of 
the various units in a system. Since 
the ultimate sound of your hi-fi system 
will be no better than the quality of the 

least good component, it would seem 
that the wisest thing to do is buy a 
tuner that is about equal in quality to 
the other good components in the sys- 
tem. However, if as you indicate, you 
plan to constantly improve your system 
as you are able, then it is definitely ad- 
visable to buy the best tuner you can 
afford, so as to enable you to improve 
up to its level in the future. 

Actually, there is at least one other 
use for the term "match" in this regard, 
and that refers to whether the signal 
output of the tuner is high enough for 
the amplifier it feeds. This can be de- 
termined from the tuner and amplifier 
signal specifications. Make certain that 
the tuner you buy has a high enough 
output to match the requirements of the 
amplifier you have. 

Cabinet Mounting 
I've been told that it's bad practice 

to mount a woofer and tweeter in the 
same speaker cabinet. Yet I see a num- 
ber of commercial manufacturers of 
high fidelity speaker systems do just 
that. Who is right? 

Don Quayle, Macon, Ga. 
If the tweeter in question is an open - 

back cone type then it should not be 
mounted in the same enclosure as the 
woofer. The pressures of the lower 
bass notes from the large speaker in 
smaller "infinite" baffles and bass reflex 
cabinets will cause the tweeter cone to 
move in sympathy and will result in a 
type of intermodulation distortion. On 
the other hand, cone -type tweeters with 
sealed backs or any of the many horn 
types will be quite comfortable acousti- 
cally when bedded down with the 
woofer. +. 
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Strobe light in an ordinary pill bottle plus 
strobe disc can test the speed of a turntable. 
At left, lamp cord is soldered to a neon bulb. 

..........vn::,,in... ..,,,,,,, /iii'.., 

Check Your RPM's 
By Ernest Wayland 
Build this simple device for testing turntable 
speed and insure hearing records at true pitch. 

IF the turntable on your record 
changer or player is rotating at a 

speed that is far from the correct one 
it is set for, you'll know it-the music 
you play will either sound "sour" or 
too fast. At this point it needs an over- 
haul by a hi-fi technician. However, if 
your record player is slightly off speed 
it may not be too noticeable, but you 
will not be hearing the music as it was 
cut on the record. You can check your 
turntable speed with an inexpensive 
strobe disc, obtainable at hi-fi dealer's 
or from the manufacturer of your rec- 
ord player. For best results, a strobe 
disc should be used with a strobe light, 
a pulsed neon bulb which stays lit for 
only 1/120th of a second. This pulse 
of light intensifies the stroboscopic ef- 
fect and makes any apparent shift of the 
bars or dots on the strobe disc easy to 
see. 

A simple strobe light can be built 
from an NE -45 neon lamp and either a 
Sarkes-Tarzian Model 10 rectifier, an 
International Rectifier Corp. Model 

D 5410, or Federal Rectifier's Model 
1159. Various small silicon rectifiers 
which are also suitable, are available 
too. 

A plastic tube or pill bottle with one 
end hollowed out makes an ideal holder 
for this device. Solder either lead of 
the rectifier directly to the bottom con- 
tact of the bulb. Next solder the other 
rectifier lead to one leg of a length of 
standard lamp cord wire. The remain- 
ing leg of the lamp cord is soldered to 
the brass shell of the neon bulb. Install 
a plug on the free end of the lamp cord, 
and the job is finished by installing the 
lamp and rectifier in the pill bottle. 

Plug the strobe light into a convenient 
AC outlet. One of the two electrodes 
in the neon bulb will glow indicating 
that the rectifier is feeding pulsating DC 
to the bulb. Place the strobe disc on 
your turntable and start it revolving at 
33% rpm. Bring the lit strobe light 
over the band marked for 33% and note 
whether the bars or dots are moving in 

[Continued on page 110] 
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'The EI Automatic 
Läwn Sprinkler 

By Byron G. Wets 

Your soil "tells" this sprinkler when it needs 
water and turns it off when it has had enough. 
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WITH this unit attached to your lawn sprinkler, you can leave 
home during vacation or on long trips and never need worry 

about whether your lawn is being properly watered. As a matter 
of fact, this can be used all through the summer and fall to rele- 
gate lawn sprinkling to the realm of automation. 

There are three basic requirements in the building of this 
automatic sprinkling device. These are the solenoid water valve, 
the rain detector probes and the defeat circuits. 

In shopping for a suitable solenoid water valve, the author 
found many inexpensive units available on the surplus market. 
Some of these surplus units require minor modifications. For a 
little more, a unit requiring no modification may be obtained at 
your local washing machine repair store. These will have garden 
hose connecting fittings. 

As to the second requirement, we need some way for the earth 
to "tell" the solenoid when it needs water. The pair of "rain 
detecting probes" described here will do this trick nicely. 

The probes are made from ten -inch lengths of aluminum rod, 
which was chosen for its ability to stand up well under severe 
conditions of weather and soil action. Use masking tape to mask 
off two inches of the bottom end of each probe and an area of 
about 1/2 inch near the top. Then dip the entire probe into a 
can of good outside house paint, shake the surplus paint off the 
probe and allow it to dry. After the tape is removed you will 
have bare aluminum in two places on each probe. At the top of 
each probe, fasten a small electronic cable clamp, using a bolt, 
nut and lockwasher. Also include a solder lug which serves as the 

The soil moisture -detecting probes consist of two ten -inch lengths of alumi- 
num rod, painted to within two inches from the bottom, with an unpainted 
section near the top for connections. Their separation in the soil depends 
upon the mineral content and porosity of the soil. The solenoid valve, shown 
unenclosed below right, is connected between the faucet and sprinkler hose. 
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SWITCH 2 

110 VOLT 
A.C. PLUG 

FUSE 

TRANSFORMER 

U// 
1 _1/ 

SOLENOID 
VALVE 

6 VOLT LINE 

WATER 
FAUCET 

GARDEN 
HOSE- 

WEATHER-PROOF 
BOX 

TO 
SPRINKLER 

RAIN DETECTOR 
PROBES 

V 

Wiring guide showing all necessary connections. For safety, solenoid should be in separate box. 

terminal for the wire to the rain probe. 
The defeat circuit is needed to allow 

the user to obtain water from the hose 
for washing his car, for example, or 
other purposes. This circuit consists of 
a pair of switches. Flip one switch on, 
and regardless of the outside condition 
of the soil, no matter what the probes 
say about dampness, the water will flow 
through the valve. 

The other switch is included for 
people who live in areas where the sum- 
mers are very dry. In such areas, re- 

strictions are often enforced regarding 
alternate day sprinkling, or restricted 
hour sprinkling. To avoid violation of 
any such laws, this switch enables the 
user to prevent the water from going 
on regardless of outside conditions. 

The probes are inserted into the top 
soil to a depth at which the top soil 
ends. However, make certain that the 
cable clamps on the tops of the probes 
are at least one inch above the surface. 
As only the lower ends of the probes 
are not insulated by paint, these are the 
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only current sensitive areas, and they 
are able to sample the soil moisture at 
a practical depth. 

As the soil becomes wet due to the 
sprinkling, its resistance drops, causing 
an increase in current flow between the 
probes. A six -volt bell transformer sup- 
plies the energy to actuate this circuit. 
This avoids the possibility of shock 
hazard to small children and animals. 

In series with the probes and the 
transformer, is a small relay of the cur- 
rent -sensitive type (like the ones used 
for model radio control) . This relay 
"pulls in" or closes when increased cur- 
rent flows between the probes, opening 
the powering circuit for the solenoid 
and thereby shutting the water. 

Switch #1 which is used to override 
the probes, is connected in parallel with 
the relay contacts. The other switch is 
used in the primary voltage circuit 
which supplies the entire system, and 
is effectively an ON-OFF switch for the 
system. 

The entire solenoid assembly should 
be mounted in a sealed aluminum box, 
such as a chassis cabinet. The sealing 
can be accomplished by the liberal use 
of rubber caulking and plastic spray. 
Remember, there is 110 volts AC at the 
terminals of the solenoid. 

The 6 -volt relay shown in schematic below is a 
Sigma 41 FZ -10 model or an equivalent make. 

TRANS. 

110 V. 

FUSE 

sy SW 2 

IIO VOLTS 

6V. 

SOLENOID 

6 VOLT 
RELAY 

TO RAIN 
DETECTOR 

PROBES 

After making the electrical connec- 
tions to the probe, use a brush and com- 
pletely coat the exposed contact area. 

Since the mineral content of soil 
throughout the country varies, you will 
have to determine how far from each 
other to place the probes in the ground. 
If you put the probes into the soil and 
the water does not turn off when the 
ground appears to be soaked to a rea- 
sonable depth, move the probes closer 
together. If the water will not go on 
at all, try moving the probes further 
apart. In either case, if the probes do 
not seem to have any effect at all, check 
your wiring for mistakes. 

It will prove helpful when making 
initial tests of your equipment, not to 
insert the probes to their full depth, but 
rather, just insert the bare tips into the 
earth. 

A more difficult problem faces those 
whose soil has low porosity. If your soil 
is "hard pan" or similar, your property 
might be flooded before the probes 
could turn the sprinkler off. In such 
cases, it may be advisable to dig a small 
hole somewhere in the sprinkled area 
and fill this hole with a more porous 
soil. Seed same as rest of lawn and in- 
sert the probes into this section. Cali- 
brate the probes as before. 

Typical 110 -volt solenoid valve available in 
washing machine supply or in surplus stores. 
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A Super -Sensitive 
Geiger Counter 

By Harvey Pollack 
Use it to search for uranium or as a radiation 
detector around your home - it's easy to build. 

ASELF-CONTAINED portable radiation counter of the 
Geiger -Muller type occupies very little space and certainly 

cannot be considered excess baggage on any vacation trip you 
may be planning. If your itinerary includes any part of the mid - 
west or far western portion of the United States you actually can- 
not afford to be without one, unless you have no interest in a 
possible uranium strike! Another essential fact should be borne in 
mind, too: in the event of an atomic war, a radiation detector is an 
instrument of survival for the entire family. If its battery power 
supply is religiously maintained during days of peace, it may very 
well become the most important item you possess should the cold 
war burst into active flames! Those who insist that "it can't 

Because this radiation defector is so sensitive you won't need 
earphones or meters to alert you to the presence of radioactiv- 
ity. Instead, you merely carry this trim box under your arm, as 
the author is doing here, and the warning clicks will sound from 
the loudspeaker on the side. Perforated phenolic boards serve as 
speaker grille and radiation window behind which is counter tube. 
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happen here" are guilty of the worst 
kind of wishful thinking. 

The radiation detector described here 
has some superlative features. The re- 
quired power is derived from a tran- 
sistor oscillator operated from a pair 
of ordinary flashlight cells. There are no 
buttons to push or capacitors to charge; 
there is no spark gap or buzzer. The 
operation is therefore consistently quiet 
and trouble -free since there are no 
mechanically moving parts. Head- 
phones are not necessary unless you 
happen to be using the counter in a very 
noisy location. Containing a built-in 
speaker driven by an inexpensive 
power transistor, the unit provides more 
than adequate volume for loudspeaker 
operation. A headphone jack is pro- 
vided, however. The Geiger -Muller 
tube is contained within the main case 
so that the extra manipulation of a 
probe is eliminated. For all practical 
purposes a probe is unnecessary as well 
as bothersome. 

The housing is an aluminum minibox 
measuring 8" x 6" x 4". Fitted inside the 
box is a piece of perforated bakelite 
held up at the corners by four 3/4" brass 
spacers. Except for two components, all 
of the major parts are conveniently 
mounted on the sheet of bakelite; only 

Top view of the phenolic chassis shows the po- 
sition of the various parts; note transistors. 
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the ON-OFF switch and the headphone 
jack appear on the side -panel of the 
case. This type of construction permits 
very easy wiring since all of the.mount- 
ing and soldering can be completed be- 
fore the bakelite sheet is finally secured 
in place. As a suggestion for commenc- 
ing the construction, mount and wire all 
the parts in the dashed box on the sche- 
matic diagram. This is the DC power 
supply portion of the counter. Power 
transistor TR1 is mounted on a 9 -pin 
miniature socket and the two batteries 
comprising B1 are secured in a commer- 
cially available battery -holder. The 
other power supply parts are held to the 
bakelite sheet by means of short ma- 
chine screws or merely by passing their 
pigtail leads through convenient per- 
forations and bending them over 
sharply. 

Some use was made of the so-called 
"flea clips" designed especially for the 
bakelite boards; these push through the 
holes and provide a very rigid, easily 
soldered support for transistors, disc 
capacitors, and resistors. Careful atten- 
tion should be given to the color -coding 
of the 6.3 volt transformer (Ti) in mak- 
ing the final connections. Should these 
be reversed, the power supply will not 
operate properly. The use of an oversize 

Same view of the detector but now, batteries, 
counter tube and metal case have been added. 



CASE (SHOWN 
MINUS COVER) 

1885 COUNTER 
TUBE 

COUNTER TUBE 
MOUNTING \ RACKET 

WASHER 

SPACER 

BOLT 

TRANSFORMER TI 

IS SHOWN 
OUTSIDE OF CASE TO 
CLARIFY WIRING. 

BOTH BLACK 
(PRIMARY) 

BLACK 

GREEN 

RED 

The wiring guide above shows how to lay out 
and wire the detector. The bottom view of the 
bakelite board is shown below as an additional 
aid. For best results use the parts listed 
to the right, they are all you will need. 
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SPEAKER GRILLE (I/16" PERFORATED 
BAKELITE SHEET- 3" X3"). 

SPEAKER 

PHONE JACK \. 
SWITCH 

PERFORATED 
BAKELITE 

R3 SHEET 

PARTS LIST 
BI-Battery, 1.5 volts, two 1.5 volt cells in parallel 
82-Battery, 4.0 volts, mercury battery 
CI, C2-.02 mfd, 1000 volts, ceramic disc capacitor 
C3-4 mfd, 150 v., electrolytic capacitor 
J-Jack, headphone, closed circuit type 
RI -39 ohm, 1/2 watt carbon resistor 
R2-500 ohm, carbon or wirewound potentiometer 
R3, R4-I megohm, V2 watt, carbon resistor 
R5-170 ohm, Vz watt, carbon resistor 
R6-2200 ohm, 1/2 watt, carbon resistor 
SI (A and 8)-Toggle switch, double -pole single - 

throw 
SR-Selenium rectifier, high voltage cartridge type 

(Sarkes-Tarzian or International Rectifier Corp., 
2000 v. @ 3 ma) 

TI-Transformer, filament type, primary 117 v., 60 
cps, secondary 6.3 v. @ 1.2 amp, 3000 volt insula- 
tion (Stancor type P-6134) 

T2-Transformer, transistor output, 1000 ohms to 3.2 
ohms (Argonne AR -138) 

TRI-Transistor, power type, Sylvania 2N307 
TR2-Transistor, Sylvania 2N35 
TR3-Transistor, G.E. 2N45 
TR4-Transistor, CBS 2N256 
G -M Tube-Victoreen type IB85 
Speaker-Miniature, 21/2 inch permanent magnet 

type (Argonne type AR -42, 3.2 ohm voice coil) 
Cabinet-Aluminum minibox, grey hammertone fin- 

ish, 8"x6"x31/2" 
Battery Holders-One holder for two side -by -side 

#2 flashlight cells 
One holder for one 4 volt mercury battery 

One piece 73/4"x63/" perforated bakelite, about I 

dozen flea clips, two nine -pin miniature, bakelite 
tube sockets, four 3/4 -inch brass spacers to pass 
11/=" 6/32 machine screws, misc. hardware 

7? Electronics Illustrated 



high -voltage selenium rectifier (SR) is 
also suggested since this little power 
supply develops well over 1000 volts! 
Due to the small size of the filter capac- 
itors (Cl and C2) there is very little 
energy storage so that there is abso- 
lutely no danger of lèthal shock. Should 
you accidentally get across the high - 
voltage the worst that will happen is 
that you will feel a very short-lived jolt 
of rather low intensity. 

To test the power supply, rotate the 
shaft of potentiometer R2 fully counter- 
clockwise and connect a vacuum -tube 
voltmeter, if available, across the ter- 
minals of capacitor C2. (If a VTVM is 
not obtainable, you may use the alterna- 
tive test method described later.) 
Close switch S1A. You should hear a 
soft tone indicating that the oscillator is 
functioning. This tone comes from the 
transformer itself, not from the loud- 
speaker. The VTVM should show a 
voltage but it will not be a very large 
one. Now slowly advance the setting of 
R2 as you observe the meter. The volt- 

age should attain a value of at least 1000 
volts. Back the control off until the read- 
ing is 900 volts and leave it that way. 

Without the help of a VTVM, you can- 
not test the power supply quantitatively 
but you can still determine whether or 
not it is operating. With R2 fully clock- 
wise, close S1A for a few seconds, then 
open it. Quickly short across the ter- 
minals of C2 with a piece of insulated 
wire to determine by spark observation 
whether or not high voltage is present. 
The spark will be a definite one but not 
very "fat". Now back the control off to 
its full counterclockwise position. 

If the high voltage seems low, try re- 
versing one set of leads on T1 if any 
other but the recommended type has 
been used. If this does not help, try tran- 
sistor TR4 in place of TRl. Although 
these are different types from different 
manufacturers, either one should en- 
able you to get over 1000 volts. If one 
does and the other does not, this indi- 
cates a defective power transistor. 

[Continued on page 101] 

As a first step in construction, wire in the power supply shown in the dashed box on the schematic. 
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anyone can build this 

Photoelectric Eye Kit 
Protect your children, protect your power tools, 

open doors invisibly-an ideal automatic switch. 

Set up across a stair- 
way, Jimmy breaks 
the photoelectric 
beam as he climbs 
the stairs, warning 
mother before he can 
get where he may fall 

These are all the 
parts of the complete 
kit. Lay them out as 
shown and check them 
against the parts list 
as your initial step. 
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ONE of the problems of mothers who have small children is 
that of stairs. Most children can climb up a flight, but they 

have difficulty descending. Sometimes they come down rather 
forcefully. But you can mount a photoelectric relay at one side 
of the bottom step and a light source, aiming at it, at the opposite 
side, and the relay can be wired to ring a bell or a buzzer, warn- 
ing mother to come and retrieve the child before he can climb 
to a dangerous level. 

Another household use for a photoelectric eye is that of open- 
ing, in conjunction with a small motor or solenoid, a swinging 
kitchen door for the housewife who is carrying hot food. 

Without a doubt a photoelectric relay is one of the simplest 
and most useful construction projects the electronic handyman 
can tackle, and one simple and economical way of obtaining such 
a relay is to buy one of those available in kit form. The particular 
one we chose to test is the Lafayette Radio model KT -133 for 
$12.95. 

The heart of the circuit is a cadmium selenide photocell which 
is extremely sensitive in the red and near infrared region of the 
spectrum. Therefore the relay can be activated by sunlight, incan- 
descent or neon lamps, and flames. When light shines on the 
photocell its resistance is greatly reduced, thus increasing the 
voltage on the grid of a thyratron tube to which it is connected. 
This bias brings the thyratron gas tube to its firing point, causing 
the tube to conduct, energizing a relay. 

All the components for this photoelectric relay go on two sep- 
arate chassis enclosed in a case half the size of a cigar box. The 

For step 2, mount all parts on the main chassis and the small subchassis that 
Ms into it and holds the photocell. Easy -to -follow instructions are contained 
in the manual that comes with the kit. When soldering the photocell con- 
nections use long nose pliers between the iron and the cell to draw off heat. 

September, 1958 75 



Completed chassis without cover. The photo- 
cell is in black tube, thyratron in center. 

separate chassis allow for ease of wiring. 
You must have a separate light source 
to use with this relay but this can be a 
common flashlight. 

With one exception all the parts fit 
precisely. That exception was 'the 117 
volt AC outlet socket, which did not 
align properly with the holes tapped in 
the case, so an additional hole had to be 
drilled. 

The first stage in assembling the kit 
was installing the switches, sensitivity 
control, relay, output socket and ter- 
minal strip on the large chassis. It is ab- 
solutely necessary these are set in cor- 
rectly, or the system may not work, or 
work improperly. Be certain the switch 
lugs and sensitivity control lugs line up 
as instruction book diagram indicates. 

When the photocell is connected into 
the circuit it is most necessary to pre- 
vent excess heat from going to it dur- 
ing soldering. The instructions tells you 
how to use a long nose pliers as a heat 
sink, but there is no illustration of it. 
The best method is to hold the cell leads 
as close to their ends as possible with 
the pliers, and make the solder connec- 
tion as quickly as possible. 

In all, the complete assembly should 
not take more than two or three hours, 
at most, even for the most inex- 
perienced. 

To check the operation of the corn - 

The control on top of box varies sensitivity of 
relay, switches decide mode of operation. 

pleted unit, plug in its power cord, turn 
the sensitivity control completely coun- 
terclockwise, and point the photocell 
toward a moderately strong light. Turn 
the control slowly to the point where 
you hear the relay click. Then turn it 
back slightly to the point where the 
relay chatters, and then advance it a 
hair. At this point it will work properly 
for that light intensity. 

You will, of course, wish to reset the 
control for varying light conditions, and 
you'll have to go through the same pro- 
cedure each time. But once set for a 
specific intensity, it should not have to 
be changed. 

While the manual gives complete de- 
tails on the use of the automatic and 
manual switches, it might be well to 
mention them. The "auto." position will 
give you continuous action. The relay 
will make contact when the light hits, 
and will open when the light is taken 
away. This is necessary for continuous 
operation, such as in counting, opening 
of doors, warning devices. The "man." 
setting will cause the relay to close 
when the light hits it, and the relay will 
stay closed until the reset switch is de- 
pressed. 

The photoelectric relay whose con- 
struction is shown in the photos worked 
perfectly the first time it was hooked up 
and has been working since. 
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The ABC's 
of Electronics -3 

TO METER BOX 

By Donald Hoefler 

Part 3 in this series explains Ohm's Law and de- 

scribes how to calculate resistance in circuits. 

WHEN electrons go rushing through any of the limitless 
number of possible electronic circuits, they do so because 

they are being pushed. Something is putting the pressure on 
them, a pressure known as electromotive force (e.m.f.) . The 
greater this e.m.f., the more electrons will flow in any given 
time. 

To get some idea of the fantastic number of electrons which 
are in motion when even small currents flow, just consider this: 
when the e.m.f. is great enough to send a current of one ampere 
through a circuit, this means that 6,280,000,000,000,000,000 elec- 
trons pass a given point every single second! 

There are many methods known for generating an e.m.f., 
but the two most commonly used are chemical and electro- 
magnetic. The first is the basis of cells and batteries, and the 
second is the basis of electric generators. 

Whenever the e.m.f. tends to force current through a circuit, 
there will be some opposition to the current flow because there 
is no such thing as a perfect conductor. The most common 
form of opposition to current flow is known as resistance. Every 
circuit element has some resistance, but when it is specifically 
desired to limit the current flow to a certain value, a component 
known as a resistor is inserted in the circuit. 

These appliances are connected in parallel over the 110 -volt home line. 

TO OTHER SOCKETS 
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A simple battery, a bell and a pushbutton ore 
components of the series circuit shown above. 

61ti 2,500n 

20,000rt. 5,000A 3815. 

GENERATOR 110 VOLTS 

R. 20,000+6+5,000í2,500+38 
27,544 OHMS 

E 110 

R 27,544 
=.004 AMPERE APPROXIMATELY 

o 

Fig. 1. This diagram shows calculation of re- 
sistance and current flow in a series circuit. 

Ohm's Law simplified. Cover the unknown, re- 
maining factors show the operation to be done. 

R1 5,00011 N 
R2 10,00011 N i 

R3 4,000n 

R4 20,O00fl 
v- 

R5 8 , 000 n 

GENERATOR 
10,000 VOLTS 

10,000 
1 5,000 .2 AMP 

10,000 
12 10,000 1 

AMP 

10,000 25 AMP 3 4,000 

10,000 
4 20,000 `0.5AMP 

10,000 
1573..12c=3 12S AMP 

2+1+2.5+0 5+1 25 

7.25 AMP 

Fig. 2. Using this formula you'll be able to 
calculate current flow in a parallel circuit. 

Resistors come in all sizes and shapes, 
and their ability to oppose current flow 
is expressed in a unit called the ohm. 
By international agreement, the ohm is 
designated as the opposition offered to 
an unvarying current by a column of 
mercury of specified dimensions. 

Now that we know the ampere to be 
a flow of a certain number of electrons 
per second, and the ohm to be the re- 
sistance of a certain column of mercury, 
we can define the unit of e.m.f. This is 
called the volt, and is described simply 
as that amount of electrical pressure 
which will drive a current of one am- 
pere through a resistance of one ohm. 
From this definition it is obvious that 
there is a close interrelationship be- 
tween volts, ohms and amperes. 

If the voltage increases, we would ex- 
pect the current to go up also. But if 
the resistance increases, the current will 

drop. These relationships were ex- 
pressed in three little mathematical 
formulas over 130 years ago by a French 
scientist, after whom they are named 
Ohm's Law. This is one of the most 
important of all electrical relationships. 

We have adopted the letter symbol 1 
(intensity) for the current in amperes, 
E for the e.m.f. in volts, and R for the 
resistance in ohms. In one form, Ohm's 
Law tells us that to find the current in 
amperes in any circuit, we must divide 
the e.m.f. in volts by the resistance in 
ohms. Thus the formula becomes 

I 

As an example of how this works, let's 
find out how much current a light bulb 
having a filament resistance of 100 ohms 
will pass when it is connected to a 
source of e.m.f. of 117 volts: 
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( STEP I 

R5 F6 

(STEP 3) 

R2= 27,000n 

R3= 39,000n 

RI= 33,000n 

R5= 47'000n 

Rá 68,000n 
vV` 

R6= 22,000a 

R7=82,000f1 

RT 

AN` 
(STEP S) 

RI 

-w vv --4 
R5 R6 

( STEP 2) 

R7 

( STEP 4) 

Fig. 3. What is the Total Resistance of the network shown on top? Follow the steps below it, 
using the method described in the text. Can you do it? See the solution in the October issue. 

= 117 

100 
= 1.17 amperes 

Now suppose we want to determine 
the resistance when the voltage and cur- 
rent are known. For example, what is 
the resistance of the windings of a 12 - 
volt starter motor when the current 
through them is 2 amperes? 

R=7 
12 

= 6 ohms 

Finally, consider the case where the 
resistance and current are known, and 
the voltage must be found. Say we have 
a pilot lamp which has an operating re- 
sistance of 4 ohms. When lit to full 
brilliance it draws a current of 1.5 am- 
peres. Can we use this lamp in a 12 -volt 
circuit? 

R = I X R 
= 1.5 X 4 

= 6 volts 

Since this is a 6 -volt lamp, it would 
quickly burn out if 12 volts were im- 
pressed across it. The answer is no. 

Seldom in electronics do we encoun- 
ter such simple arrangements, with 
only a single device connected to the 
source of e.m.f. Much more often we 
will find a combination of components 
and wires making up a complete circuit. 
This is defined as the entire path over 
which the electrons travel in passing 
from one terminal to the other of the 
source e.m.f. 

The way in which the various circuit 
components are connected is known 
either as series or parallel, or some com- 
bination of both of these called series - 
parallel. In the series circuit, the 

[Continued on page 100] 
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Photo by Grayson Tewirsbury 

Automatic 
Temperature Control 

It shuts off your fan when it gets too cool, turns 

it on again when it's hot; also controls hot houses. 

HERE is an inexpensive automatic thermostat which won't 
take you long to build and has a multitude of uses. This 

unit responds to both high and low temperatures and will either 
ring an alarm or trigger a heater or turn on a cooling system de- 
pending upon your need. 

This unit uses a thermistor sensing element-not a bi -metallic 
strip. There are no moving parts, and the thermistor may be 
located anywhere, in or out of the weather, at distances up to a 
mile or more from the control unit. 

The complete control contains 4 essential sections: the ther- 
mistor sensor, a low-cost transistor that multiplies the tempera- 
ture reaction of the thermistor, an inexpensive relay that re- 
sponds to the amplified output of the transistor, and a smal 25 
volt DC power supply. The total power consumption of the en - 
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The front panel of the automatic temperature control contains the sensitivity adjust 
and heat -sensing thermistor; the back view with cover off shows actual parts layout. 

When using the control with a fan, as shown at left, it should be positioned so that 
air will flow by it causing an immediate response when it gets too cool for comfort. 

The wiring guide below shows how to put the temperature control together. Refer also 
to the photos as they will help in locating the major parts properly on the chassis. 

LINE 
PLUG 

TERMINAL STRIP ATTACHES NOTE -"S" INDICATES SECONDARY UNDER REAR BOLT OF LEADS OF TRANSFORMER 
TRANSFORMER 

PRIMARY 
LEADS 

I 

5,000 OHM 
RELAY 

TRANSISTOR 
(PNP-2N45) 

BAKELITE 
MOUNTING 
BOARD- 

CONDENSER-- 

RECTIFIER-' I 

SWITCH 
BAKELITE BOARD SUPPORTED 
BY METAL BRACKETS 
AT EACH END. 

TRANSFORMER 

RELAY 
CONTACT 
BINDING 

POSTS 

RHEOSTAT 

-THERMISTOR 

NEON INDICATOR LIGHT 

CASE OUTLINE 
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Schematic diagram of electronic thermostat shows few parts used. Use the parts specified. 

PARTS LISTS 

C-250 mfd, SO v. DC, tubular electrolytic 
capacitor 

R-2,500 ohms wirewound, 4 watt potentiometer 
(IRC type WPK 2500R) 

NE-Neon indicator light, 117 -volt type (Drake 105 

Postlite) 
RY-Relay, 5000 ohm coil, SPDT, 5 amp. contacts 

(Potter and Brumfield type LBS -5000 ohms) 
SR-Selenium rectifier, 65 ma., 120 -volt type 
SW-Switch, SPST toggle 
T-Transformer, filament type, primary 117 v., 60 

cycle, secondary 25.2 volts, I amp. (Stancor 
P6469) 

TH-Thermistor, 100,000 ohms nominal resistance 
at 25" C, rod form with leads (Veto type 5I R2. 
Available from Lafayette Radio Co.) 

TR-Transistor, PNP, 45 -volt collector rating, type 
2N45 

Case-5"z5"x6" Minibox, aluminum, hammertone 
finish, (Bud type CU -2107) 

Line cord-Standard 117 -volt zip -cord with plug 
2 Tip jacks 
2 Tip plugs 
3 Binding posts 
Perforated bakelite-1 sheet 7%"z63/4", 1/16" thick 
Decals, pointer knob, hardware, wire, solder, etc. 
Transistor socket, universal type 

tire system is slightly over 1/2 watt and 
costs about 30¢ yearly to operate. 

The control is housed in an attractive 
miniature case measuring 4" x 5" x 6". 
Aside from the thermistor, a plug-in 
unit that mounts on the outside, most 
of the electrical components are located 
on a perforated sheet of bakelite inside 
the box. 

Begin by cutting a piece of bakelite 

to fit inside the case; the dimensions are 
53/4" by 33/4". Use an ordinary pair of 
metal shears to cut the bakelite, slicing 
through the selected row of holes. 
Mount the transformer, relay, selenium 
rectifier, and the transistor socket on 
one side and the filter capacitor on the 
other. Using scrap aluminum, fashion 
a pair of brackets to support the bake - 
lite chassis in the case; each of these is 
approximately 21/2" long with 1/2" 
flanges bent at right angles. Before 
securing the chassis to the case, how- 
ever, locate and drill the holes to ac- 
commodate the toggle switch, the con- 
trol potentiometer, the neon glow indi- 
cator, the thermistor tip jacks, and the 
relay terminal binding posts-all on the 
front panel. Be especially careful when 
mounting the tip jacks and binding 
posts that they are completely insulated 
from the metal panel. Although they 
are constructed with extruded insulat- 
ing shoulders, they must be centered in 
their mounting holes with some caution. 

As the photographs show, the therm- 
istor may be mounted on a small plug- 
in board for indoor use, or inside a 
weatherproof plastic box for exposed 
locations. The indoor plug-in board was 
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The wiring and parts placement on the bottom 
of the bakelite chassis is shown in this view. 

fashioned from a scrap of the same per- 
forated bakelite used for the chassis 
and measures 1" x 13/4". For a good her- 
metic seal, however, one of the little 
plastic boxes in which small hardware 
is sold is ideal as the thermistor case. 
The plug-in pins are mounted on the 
bottom of the case and the thermistor 
soldered to the lugs inside. The little 
door may then be sealed with a gen- 
erous coating of polystyrene dope or 
Duco household cement. It should be re- 
membered, though, that the enclosed 
box -type construction increases the re- 
sponse time of the unit by a few minutes 
due to its thermal insulating quality. 

For remote placement of the therm- 
istor, make up a cable of the required 
length with a pair of tips on the near 
end and a pair of tip jacks on the remote 
terminals. This cable must be protected 
against moisture, of course, if it is to be 
run outdoors. 

For test purposes, plug in or connect 
any indicating device (such as a battery 
and pilot light in series) across the 
relay binding posts marked "COM" and 
"DOWN". Without applying AC power, 
but with the thermistor plugged in, ro- 
tate the control potentiometer fully 

The heat sensitive thermistor is mounted be- 
tween two pin jacks on a piece of bakelite. 

clockwise and manually press and re- 
lease the relay armature. Note that the 
indicator glows when the armature is 
down. 

Now plug the line cord of the control 
into a convenient AC supply socket and 
rotate the potentiometer counterclock- 
wise slowly. If the relay pulls in as indi- 
cated by the glowing light, then no ad- 
justment is necessary on the relay ten- 
sion provided that pull -in occurs with 
about 1/4 of full counterclockwise rota- 
tion still left to go. If you must go fur- 
ther in the counterclockwise direction 
than this, or if the relay does not pull 
in at all, it will be necessary to "sensi- 
tize" the relay. This is accomplished as 
follows: remove the single machine 
screw that holds the armature in place 
and gently remove the assembly. Bend 
the tension spring very slightly down- 
ward and replace the armature. A series 
of easy steps like this should bring the 
tension down to the point where the 
relay pulls in with the potentiometer 
rotated about 3/4 of a full counterclock- 
wise turn. (If you own a low range mil- 
liammeter, 0-5 ma. or 0-10 ma. will do 
nicely, you can speed up this adjust - 

[Continued on page 102] 
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how to build a safe rocket-part 2 

Mixing A Safe Fuel 
By Lt. Col. C. M. Parkin, Jr. 

Corps of Engineers, U.S. Army 
Chairman of the Advisory Committee for Missile á Rocket Amateurs 
National Capital Section, American Rocket Society 

PART 1 of this series told how to build a 
small simple rocket. This part concerns 

the mixing of the rocket fuel and the loading 
of the recommended rocket fuel into the 
rocket. 

Now more than ever THINK AND ACT 
SAFELY for you have reached the first real 
danger phase of your work: the selection and 
mixing of your rocket propellant or rocket 
fuel. The second danger phase is in the load- 
ing of the fuel into the rocket. The third and 
last danger phase is in firing the rocket and 
having fired the rocket, for once fired, you 
have no control over it. 

The fuel for this small simple rocket is 
potassium nitrate (KNO3) and sugar. We use 
a ratio of 60 7. potassium nitrate and 40% 

Model rocket fired at supervised test range 



sugar by weight. PLEASE REMEMBER 
THAT WHAT I'M ABOUT TO RELATE CON- 
CERNING THE FUEL OF SUGAR AND OXIDANT 
OF POTASSIUM NITRATE DOES NOT APPLY 
TO OTHER FUELS AND OXIDANTS OR OTHER 
COMBINATIONS. Further, until a great 
deal more work and experiments are 
carried out in regard to the recom- 
mended combination of sugar and potas- 
sium nitrate it is unwise to subject even 
this combination to extreme conditions 
of heat or cold, shock or grinding action. 

A melted mixture of 60% potassium 
nitrate (KNOa) and 40% by weight 
sugar has been subjected to flash tests. 
Repeated tests have shown that this 
combination when melted in an open 
electrical container at average room 
conditions will eventually flash and 
burn rapidly at 600 plus degrees F. 
This fuel has an affinity for water and 
therefore should not be loaded into a 
rocket and the rocket permitted to stand 
or lie around for days before firing. 

It was suggested in the safety rules 
in Part 1, that you be orderly and neat, 
that you plan your work and that you 
develop check lists for the different 
phases of your work. Please read the 
article several times if necessary and 
then after you have made out your 
check list or work sheet, begin. 

You will now need the following: 

Use insulated tongs, asbestos gloves, apron 
and face shield when handling the hot rocket. 

1. Rocket casing, nose plug and 
nozzle 

2. 0.4 lb. of granulated table 
sugar (no powdered sugar) 

3. 0.6 lb. of potassium nitrate, 
crystal (not powdered) 

Warning: Keep container closed 
and away from combustible 
material and heat and avoid 
contact with skin and eyes. 

4. A set of scales (you may be 
able to use the scales in a school 
chemistry lab.) 

5. An electrical fry pan with tem- 
perature controls 

6. A cooking thermometer 
7. A large spoon of the nonspark- 

ing type (e.g. monel metal) 
8. A protective apron 
9. Protective gloves 

10. Protective face shield 
11. Rubber or gum soled shoes (so 

that cleats and nails don't 
cause sparks) 

12. An electrical oven 
13. A vise with wood protective 

sides 
14. A set of tongs or pliers of the 

nonsparking type 
15. A roll of masking tape 
16. Three small metal funnels 
17. A flour sifter 
18. A roll of wax paper 

Here's what you need for making and measur- 
ing fuel. Scales may be available at school lab. 
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Safety Rules 

1. Don't work in your basement or attic unless you have a good work- 
shop-one that has good heating, good lighting and good ventilation. In 
addition there should be fire prevention measures at hand, a first aid kit 
and a telephone nearby. 

2. Never handle components of fuels near open flame or in the presence 
of oxidizers. 

3. Never handle components of fuels unless you know ignition tem- 
perature or flash temperature of those compounds, both separately and 
combined. 

4. Never mix fuels without some sure method of measuring tempera- 
ture of the mixture. 

5. Fuels should be mixed in small amounts. 
6. Proper protective clothing should be worn when handling compo- 

nents of fuels. This includes face shield, gloves, etc. 
7. Never load fuel into a container if the fuel will react with the con- 

tainer. Never pour fuel over or through threaded sections without the 
use of a funnel. 

8. Do not fuel your rocket until you are ready to test or fire it. 
9. Do not fuel your rocket with explosives. 
10. Do not fuel your rocket with blasting caps or black powder. 
11. Don't use compounds that are sensitive to heat, shock or friction 

such as potassium chlorate, potassium perchlorate, compounds of the 
picrate, fulminate and iodate families. 

Funnel, wax -paper wrapped steel rod, and 
tongs are for pouring finished fuel info rocket. 

19. A 24 -inch metal rod, 3/4 -inch 
diameter 

20. A well lighted, well ventilated 
room 

21. A first aid kit with a water fire 
extinguisher 

You are now ready to proceed. First, 
put on the protective clothing with face 
mask at hand. Next, clean the rocket 
casing, nose plug and rocket nozzle and 
make certain that all three go together 
smoothly so that there is no resistance 
to screwing one part into the other. 
Then, turn on the electrical oven and 
place the following in the oven: rocket 
casing assembled with the nose plug 
and three small metal funnels or one 
fluid funnel. Set the temperature of 
the oven at 350° F. 

While they are being heated, measure 
out by weight 0.6 lb. of potassium ni- 
trate and 0.4 lb of table sugar. This 
combination should then be sifted five 
or six times through the flour sifter. If 
any large particles collect in the sifter 
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these should be broken up by use of 
the large spoon or mortar and pestle. 
Do not try to break up the larger par- 
ticles by use of your fingers for more 
often than not, your next move would 
be to your face and as mentioned earlier 
the compound as now constituted is 
harmful to the skin and eyes. This 
sifted mixture should now be placed in 
the electrical fry pan with the tempera- 
ture set at 350° F. The cooking ther- 
mometer is used to check the mixture 
as you proceed. With the controlled 
heat not to exceed 350° F the mixture is 
heated until it has the consistency of 
molasses. The mixture should be con- 
stantly folded over by means of the large 
metal spoon. 

You may now wrap wax paper 
around the %-inch rod. Then remove 
the rocket casing from the oven with 
the tongs and insert the tube between 
the jaws of the vise with the sides of 
the vise protected with wooden blocks. 
Insert the %-inch rod into the rocket 
tube. Next, take one funnel or fluid 
funnel from the oven and insert it into 

Col. Parkin, wearing protective clothes, stirs 
cooking fuel with a non -sparking metal spoon. 

Safety Rules 

12. Do not use matches to set off rockets. 
13. Do not use time fuses to ignite the fuel of rockets. 
14. Use only electrical means to set off rockets. 
15. Be absolutely certain that all electrical wire firing leads are shorted 

(shunted) except when they are being connected for a test or a launching. 
16. Remember this simple rule: two ounces of fuel are eight times as 

strong as one ounce, three ounces are 27 times as strong, four ounces 
are 64 times as strong and five ounces are 125 times as strong as one 
ounce. In short, for comparison purposes, the strength of the fuel in- 
creases as the cube of the weight. 

17. Matter in dust form is dangerous. Flour mills have been known 
to explode, so zinc dust and sulphur dust can be dangerous too. When 
pouring, keep the dust down, air itself can set off dust of some metals. 
Be extremely careful. Check for open flames, exposed electrical heaters, 
poor electrical fittings and switches and, of course, there should be NO 
SMOKING at anytime where building, fueling, testing or firing rockets. 

18. Once the rocket or missile is fired from the launcher, it is a free 
flying projection. Therefore every effort should be made to secure ade- 
quate firing ranges. Most of these are under the jurisdiction of the 
Army, Navy or Air Force. It is advisable to make contact with a post, 
camp station or base of one of the Services far in advance of the desired 
firing -date, and give them in writing all the information about yourself, 
your organization and your rockets (type of fuel, range, etc.) . 
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the nozzle end of the casing. Use the 
spoon to ladle the fuel into the rocket 
by means of the funnel. An alternate 
method is to place the masking tape over 
the inside threads of the rocket nozzle 
and omit the funnel. Another sug- 
gestion is to use a small cardboard pro- 
tective coating over the nozzle threads. 
What ever method you decide to use 
the important point is don't allow the 
fuel to flow into or solidify in the threads 
of the casing. As the funnel cools the 
fuel mixture will solidify along its sides. 
Replace the funnel with a fresh one 
from the oven as this occurs. Do not 
put the used funnel with fuel on it back 
into the oven. Once all the fuel has 
been placed into the rocket casing allow 
the fuel to cool and solidify. When 
cooled enough to handle, the %-inch 
diameter rod can then be pulled out of 
the rocket casing. 

The last part of the project is to clean 
up. Hot water will do a good job. 
Make sure that none of the rocket fuel 
is left laying around. 

Don't be discouraged if you have 
trouble loading the fuel in the rocket- 
we all have experienced that difficulty. 
However, do NOT attempt to load the 
rocket with more than one pouring. 
This will increase the burning area to 
a point where the increased pressure 
might cause an explosion. Cracks in 
the solidified propellant will do the 
same thing. Therefore do NOT attempt 
to fire a rocket with fuel which has been 

When pouring the melted 
fuel (350° F) into the pre- 
heated funnel, asbestos 
gloves are a must. Fuel mows 
into the vise -held rocket 
and around the 3/s" di- 
ameter, 24" long steel rod. 

casted in separate pourings or which is 
known to possess cracks. 

To ignite this charge a. commercial 
electrical squib is recommended. If 
one is not obtainable one can be made 
by putting a piece of nichrome wire 
(any heating element) between the 
ends of two insulated lead wires and 
dipping this into a bit of the rocket fuel 
while the fuel is in a semi -melted con- 
dition. When this cools it is inserted 
into the nose plug end of the rocket 
casing. The rocket is now ready to be 
test fired. Always test fire the rocket 
statically before contacting an agency 
to help you fire your rocket. 

How to build a test and launching pad 
and how to test and fire a rocket will. 
be explained in the next issue. 

An almost indispensable booklet for 
amateur rocketeers is now available 
from the Headquarters of the First U. S. 
Army, Governors Island, New York. 
Called "Rocket Safety Tips," it supplies 
innumerable and invaluable hints on 
fuel handling and rocket firing, informa- 
tion based upon years of experimental 
work with small and large units. Also, 
this and other Army headquarters are 
anxious to help in the formation of 
rocket clubs for amateur rocketeers. 
They cooperate with these clubs in mak- 
ing launching facilities available as 
well as advice and information. If you 
are interested, and we urge you to join 
or form such a group, contact local 
Army headquarters, or First Army..+ 
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The Electronic Brain 
Have you a question about anything electronic? 
Send it in and our ELECTRONIC BRAIN will pro- 
vide an answer. If the question is of general 
interest, it may be printed in a future issue. 

I have a five -tube radio using these 
tubes: 5005, 12BA6, 12AT6, 35W4, and 
12BE6. Can you provide me with a dia- 
gram showing how I can connect a 
phono cable to the set so that I may use 
it as an amplifier? 

Prosper Toups,. 
Baton Rouge, Louisiana 

SECOND I.F. 
TRANSFORMER 

SHIELDED 
CABLE - 

CHASSIS 

CRYSTAL 
PICKUP 

ADDED PARTS 

S= SPOT TOGGLE SWITCH 
CRYSTAL PICKUP 
SHIELDED WIRE 

The sketch shown here illustrates the 
desired connections and includes a 
toggle switch to permit the use of either 
the radio or the phono playback. To 
minimize hum and noise, use shielded 
wire where indicated and be sure to 
ground the shield to the B- of the re- 
ceiver. A crystal cartridge is called for 
in this circuit. If you want to use an- 
other type, as for example a magnetic 
pickup, it would be necessary to pur- 
chase a matching transformer. This pro- 
cedure is not advised. Most small phono - 
playbacks utilize high -output crystal 
cartridges that are ideal for the circuit 
shown. 

After repairing electric irons and 
other appliances, I sometimes feel that 
the appliance does not have the true 
wattage. I would appreciate it if you 
could tell me how I can make a simple 
tester for wattage. 

Michael Morgans, Brooklyn, N. Y. 
The least expensive way to measure 

the wattage dissipated by a purely 
resistive device such as an electric flat- 
iron or a toaster is to determine the 
current flowing through it with a known 
line voltage applied. Assuming that 
your line voltage is constant at about 
115 volts, an AC ammeter connected in 
series with the line cord and appliance 
will provide the current reading re- 
quired. The wattage is then obtained by 
'multiplying the line voltage in volts by 
the appliance current in amperes. To 
handle a wide variety of appliances, a 
0-10 ampere meter would be good. 

Inductive devices such as electric 
motors in vacuum cleaners- and the like 
cannot be handled in this manner. To 
measure wattage in such cases, it would 
be best to purchase a wattmeter. This 
instrument takes power factor into ac- 
count-a necessary step for precise 
determinations of power in reactive cir- 
cuits. This can be done without a watt- 
meter but the method involves tedious 
calculations. 

Paul Braca of the Bronx, N. Y. has 
written in suggesting an improvement 
in the hookup of the switch in the article 
"A Power Pack for HO Trains," in the 
May issue on page 70. He suggests 
rightly that the ammeter should be con- 
nected in the plus lead going to the 
switch (between the switch and recti- 
fier) . In this way, the ammeter will not 
be driven off scale when the switch is 
reversed. Thanks Paul 
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$30 

4 standard "C" 
batteries supply 
total power and 
will normally last 
16 hours. In the 
open view of the 
recorder's mech- 
anism, note the 
two -transistor au- 
dio amplifier and 
the drive motor be- tbe- tween batteries. 

911 

spe Recorder 
Y01.1 can have hours of fun, and save hours at work or school, 
with the Teltape, a completely portable, battery operated, 

transistorized tape recorder. 
The ingenious mounting of the small motor, which performs 

without gears, belts or pulleys, provides forward and reverse 
winding and instant braking action to prevent tape spill -over. 
Continuously variable tape speed is controlled by a small rheo- 
stat connected between the drive motor and its batteries. 
Standard 1/4" magnetic tape is used on two 3" reels supplied with 
the machine. Among the available accessories is a patch cord 
enabling you to play recordings through any TV audio system 
or hi-fi outfit equipped with an input jack. Another cord allows 
recording directly from your phonograph or speaker. 

The Teltape is being imported from West Germany by Filnor 
Products, Inc., 101 West 31 Street, New York, N. Y., and sells 
for $29.95. 

Housed in a small dur- 
able plastic cose, the 
machine weighs 2 lbs., 
can easily be carried in 
a briefcase. Pair of ear- 
phones and crystal hand 
mike (far left) are in- 
cluded in the low price. 
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Find out how CREI can help you to 
Better Job 
Better Pay 
Promotion 
Greater Security 
Greater Confidence 
Better Living for You 
and Your Family 
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at the same high technical level. Day and evening 
classes start at regular intervals. Qualified residence 
school graduates earn degree as "Associate in Applied 
Science." Check coupon if you prefer residence or 
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N.W., Washington 10, D. C. 
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you have had a high school education, 
and experience in electronics-and realize 
the need of high-level technical knowledge 
to make good in the better electronic jobs- 
you can qualify for CREI home study 
training. (Electronics experience is not re- 
quired for admission to CREI Residence 
School.) Please fill in the following infor- 
mation. 

EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

EDUCATION: 
YEARS HIGH SCHOOL 

YEARS COLLEGE 

ELECTRONICS 
EXPERIENCE 

_____________1 ____i 
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Jobs in Electronics 

Continued from page 37 

Now, what about those black -and - 
white employment statistics in elec- 
tronics? These are difficult to pin down. 
Electronics is still such a relatively new 
industry that officials who count noses 
among the unemployed do not have a 
category for electronics employment. 
When noses are counted among the 
unemployed, electronics workers are 
lumped together under the catch-all 
category of "electrical machinery" 
workers. 

Still, if you dig deep enough, you can 
come up with some rather revealing in- 
dicators. 

We know, for instance, that a huge 
proportion of those employed in elec- 
tronics are classified as "skilled and pro- 
fessional" workers-either engineers, 
scientists, technicians, or skilled crafts- 
men. Thus, instead of running for cover 
when we see the statistics "6,000,000 - 
unemployed," we should ask who were 
unemployed. Then we find out a strik- 
ing series of facts: 

The greatest number listed among 
the unemployed were unskilled or 
semi -skilled workers. Nearly 25 per 
cent of them were laid off during the 
recession. 

In contrast, only about 6 per cent 
of the skilled workers and technicians 
were unemployed-and most of them 
were either in the auto, steel, construc- 
tion, lumber, rubber and glass indus- 
tries. Virtually none from the "electrical 

Skilled computer operator sets up a problem. 

machinery" industry, which includés 
electronics. 

The smallest number of unem- 
ployed were in the ranks of the pro- 
fessionals, in which category we find 
our electronics engineers and scientists. 
Only 2 per cent of this group were out 
of work-and there is absolutely no evi- 
dence anywhere that electronics profes- 
sionals were hit by the recession. 

However, I went even one step fur- 
ther and took a look at one of the most 
important but least -known indicators of 
who's who among the unemployed-the 
"clearance figures" compiled by the 
Bureau of Employment Security in 
Washington. "Clearance figures" are 
nothing more than inventories of job 
openings. Whenever the state employ- 
ment service of one state receives more 
orders for jobs than there are men avail- 
able for these jobs, these orders become 
"job openings" which are "cleared" 
through central headquarters in Wash- 
ington. Hence, we can always tell 
which occupations are in greatest de- 
mand in which states. 

If the clearance figures for a particu- 
lar occupation go down steadily, you 
can be sure a slump is hitting that group 
of workers. Conversely, if the clear- 
ance figures remain active or continue 
to stay up, workers in that category are 
still in great demand and not affected 
by economic setbacks. 

In checking the clearance figures for 
the worst months of the 1958 recession, 
I found that the highest clearance status 
was for the category of "electrical 
engineers," the official category for elec- 
tronics in employment statistics. Em- 
ployment offices during these peak 
recession months had job openings for 
more than 840 electrical engineers in 
37 different states. 

To put it another way, according to 
one official report I saw, during these 
recession months "reductions in de- 
mand were noted for all categories of 
professional engineers, except electri- 
cal." 

Translating these figures into plain 
language, the brutal truth is that all 
three recessions since the end of WWII, 
especially the 1957-58 setback, were re- 
cessions of the unskilled, the semi- 
skilled, or the untrained and the un- 
prepared. 
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But now you ask, "What about all 
that talk of `unemployed engineers' in 
all fields, including electronics, after the 
defense cutbacks in aircraft, which be- 
gan in August, 1957?" 

I put the question to another top 
official who ought to know, William T. 
Cavanaugh, executive secretary of the 
Engineering Manpower Commission. 
He replied: 

"The impact on defense contract can- 
cellation cutbacks has been grossly 
overstated. We have been impressed 
by the real stability of engineering and 
employment, in spite of defense cut- 
backs and the economic slump. This is 
definitely true of electronics." 

But the picture is not all peaches- 
and-cream for the entire electronics in- 
dustry. A minor-but not unexpected 
-slump did hit some segments of the 
industry that caters largely to con- 
sumer electronics. Thus, there were 
layoffs at some plants producing such 
things as radio and TV components. 
But even among these plants virtually 
all the laid -off personnel were unskilled 
or semi -skilled production workers 
(many of them women) who were 
merely trained to do specific, mass -pro- 
duction tasks on the assembly line. 

Even so, the experts quickly point 
out, the slack was substantially taken 
up by zooming sales in hi-fi and mobile 
radio equipment. 

What does all this add up to? Simple. 
Jobs in electronics are the most reces- 
sion proof! And electronics, as an in- 
dustry, is'the most recession proof of 
this age! 

Now, how and where do you fit into 
this picture? 

The answer depends on your personal 
plans: Are you, for example, an engi- 
neer or skilled worker in some other in- 
dustry, eager to switch to electronics? 
Are you now working in electronics, but 
anxious to improve your status, maybe 
to go from research or production into 
top -management or sales and distribu- 
tion? Are you a student faced with the 
choice of a future? Are you an un- 
trained worker who'd like to get ahead 
in electronics but can't afford, or can't 
take the time, to pick up a technical 
education? 

Whatever your problem or goal, one 

Electronic engineers "eight test" a new plane. 

or more of the following sources should 
be of great assistance to you: 

1. Electronics Industry Association: 
1721 DeSales St., NW, Washington 6, 
D. C. This is the industry -wide asso- 
ciation and a key source for a variety 
of information and guidance. 

2. Engineers Joint Council, and En- 
gineers Council of Professional Devel- 
opment: both at 29 West 39th St., N.Y. 
18, N.Y. Between these two groups you 
can get information and guidance about 
careers in professional -level electronics, 
about schools and education, and 
whether certain schools (technical as 
well as college) are giving accredited 
courses in electronics. Officials here 
point out that there is really no such 
thing as an "electronics" college degree. 
Nearly all electronics professionals are 
those with degrees in "electrical engi- 
neering" but with a heavy background 
of courses in electronics. 

3. U. S. Bureau of Apprenticeship and 
Training: Washington 25, D. C. You 
can get information here about oppor- 
tunities in registered electronics ap- 
prenticeships and on-the-job training 
programs in electronics industries. (To 
aid those who may want step-by-step 
guidance, I have written a book, "Ap- 
prenticeships in America," published 
April, 1958, by W. W. Norton & Co 55 
Fifth Ave., which by now is perhaps 
available in most libraries.) 

4. National Association of Manufac- 
turers: 2 East 48th St., N. Y. 17, N. Y. 
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Skilled technicians work on transistor circuits. 

Since 1949, the NAM has had an Edu- 
cation Department which has aided tens 
of thousands of Americans in obtaining 
accurate guidance and information 
about industry and careers. Of par- 
ticular interest to electronic -minded 
careerists is the NAM's free booklet, 
"Your Opportunities in Industry as a 
Technician." 

5. U. S. Government Printing Office: 
Division of Public Documents, Wash- 
ington 25, D. C. Made available re- 
cently here are two vital bulletins, 
which perhaps contain the most im- 
portant and most accurate information 
ever compiled about the future of elec- 
tronics. For ten cents, you can order: 
Bureau of Labor Statistics Bulletin No. 
1215-56, "Employment Outlook for Elec- 
tronic Technicians." For fifteen cents, 
you can get: Bureau of Labor Statistics 
Bulletin No. 1215-19, "Employment 
Outlook in Electronics Manufacturing 
Occupations." Nobody in electronics 
now, or contemplating entering elec- 
tronics, should be without either of 
these bulletins. 

Where you go from here and how 
fast you advance in electronics-is up 
to you. But keep in mind that different 
phases of the electronics industry may 
grow more rapidly than others. Gen- 
erally, experts consider the electronics 
industry to be divided into seven dif- 
ferent categories: defense electronics; 
consumer products; industrial elec- 
tronics; components; distribution; 
broadcasting; service and maintenance. 

Defense electronics (sales, $3.9 bil- 
lion) is by far the busiest and most im- 
portant segment of the industry-for 
the time being. Many experts predict 
that industrial electronics-for auto- 

matic packaging, inspection, measure- 
ments and controls-will be the main- 
stay of the electronics future. 

According to ET.ECTRONIC NEWS, 
the industry's only weekly newspaper, 
and perhaps the most influential trade 
publication in the field, "industrial uses 
of electronics continued to gain in 1957, 
with factory sales at $1.3 billion, com- 
pared with $950 million in 1956, and 
with further growth indicated during 
1958." In contrast, between 1950 and 
1957 home -entertainment electronics 
products slid from 58 to 21 per cent of 
electronic factory sales. 

So which segment of the industry you 
choose for your future has a vital bear- 
ing on your rate of advancement, and 
your relative recession -proof status. 
But in such a fast-moving industry, you 
can't be sure of yourself unless you seek 
the best possible advice and keep right 
on top of the news and developments. 
It's a good idea, therefore, to keep 
posted by reading as many of the in- 
dustry's trade publications as you can. 
Any librarian can help you obtain them. 

Most experts agree that the best job 
and business opportunities lie in those 
electronics establishments which are 
diversified. In other words, a one - 
product company, especially one that 
relies solely on defense business, could 
go out of business overnight. While this 
may not mean that you will be unem- 
ployed in electronics, it could mean - a 
temporary loss of income between jobs 
-but more important, it might also 
mean a tremendous waste of time in- 
vested in trying to get ahead in one com- 
pany. 

All the experts I queried agreed that 
the best employment opportunities, for 
stability and rapid advancement, lie 
with companies whose electronics busi- 
ness is divided between products for de- 
fense, industry and consumers, but with 
emphasis on defense and industrial elec- 
tronics. 

If you're looking for an absolute guar- 
antee that your future in electronics is 
recession -proof, you won't find it. 
There's no such animal in the American 
economy. But if you want to stick with 
an industry that is galloping headlong 
into the future, leaving recessions fur- 
longs behind, stay in the electronics 
saddle + 
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All Band Receiver Kit 

Continued from page 47 

this kit is the printed -wiring band 
switch, an ingenious three -section as- 
sembly whose end lugs merely slip into 
designated holes on the R.F. printed 
wiring board. The switch sits on the 
underside of the board and its lugs are 
soldered to the top automatically com- 
pleting all necessary connections. 

After assembly, the two printed 
boards are fastened in large cutouts in 
the heavy chassis, and cross -connected 
to each other and to the power trans- 
former, the filter choke and the audio 
output transformer. The three latter 
units are mounted on the chassis proper. 

As a kit project, the receiver obvi- 
ously represents a huge amount of 
thought and planning. The parts drop 
into place smoothly. The few required 
wires are pre-cut to the correct length. 
The only tools required are a screw- 
driver, long nose and side -cutting pliers, 
a 1/4" nut driver, and a soldering iron. 
The instruction book and the progres- 
sive working drawings, on which the 
success of any kit depends entirely, are 
very well prepared. 

All this sounds grand, but don't get 
the idea that this is a quick one-night 
exercise on the kitchen table. It can't 
be, in view of the need to identify, in- 
stall, solder and double-check some 64 
capacitors, 54 resistors, 16 *oils, 5 trans- 
formers, 4 switches and numerous inci- 
dental fixtures. There's also the matter 
of alignment, which we'll reach in a 
moment. The nut -and -bolt work is easy, 
but the soldering takes patience and 
good eyesight. The printed lines are 
quite close, and runaway solder can 
cause some beautiful short circuits. In 
the writer's opinion, this receiver 
should not be tackled by a rank begin- 
ner, but only by a builder with at least 
one previous kit to his credit. An ideal 
"first" kit is a volt -ohmmeter or vacuum 
tube voltmeter, the most useful of all 
electronic test tools, which will be 
needed anyway for checking and align- 
ing the finished set. 

The instruction book makes no bones 
about the desirability of a signal gener- 
ator and a meter for aligning the re- 
ceiver. An alternate method of align- 

ment "off the air" is given, but one must 
be very naive to think that it can be 
satisfactory. With 29 different align- 
ment adjustments to make, some of 
them interlocking, you must have the 
right equipment or the $105 investment 
in the kit is wasted. 

There was a time when signal gener- 
ators were expensive and scarce. Today, 
however, excellent low-priced instru- 
ments can be had in kit or assembled 
form. 

The trial receiver produced weak 
signals on the broadcast band the first 
time it was hooked up, showing that the 
circuits were at least unbroken. Only 
one faint signal could be heard on the 
top short-wave band, and the writer 
nearly fell out of his chair when it 
turned out to be Radio Moscow. Careful 
alignment with a signal generator and a 
VTVM soon made the set jump with ac- 
tivity. The I.F. transformer slugs and 
the oscillator trimmers required con- 
siderable adjustment; the various R.F. 
coils somewhat less. 

The broadcast band could be cali- 
brated accurately and easily , since 
numerous strong stations of known fre- 
quency were within easy range. The 
short-wave bands were checked against 
the signal generator markings and 
double-checked against the standard 
frequency signals of station WWV. As 
is usual in receivers of wide frequency 
spread, some slight compromise was 
necessary in calibrating the upper and 
lower ends of the three short-wave 
scales. If the trimmers were set to make 
the dial read correctly at one end, it was 
off a bit at the other, and vice versa. The 
effect is entirely unimportant if the 
Knight -Kit crystal calibrator is added 
in the space provided for it on the 
underside of the chassis. This unit fur- 
nishes marker beeps 100 kilocycles 
apart. You'll be glad you spent the extra 
$10.50 for it when you go on the air with 
a transmitter; it will tell you how close 
you can work to the edges of a band 
without inviting a reprimand from the 
FCC. 

From unpacking the kit to turning off 
the signal generator after the last align- 
ment step, the Knight -Kit receiver took 
this builder a total of 20 hours in six sit- 
tings. It was a very interesting and re- 
warding undertaking. _o_ 
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Superior's New Model 70 UTILITY TESTER e 

FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS AUTOMOBILES TV TUBES 

As an electrical trouble shooter the Model 70: 
Will test Toasters, Irons, Broilers, 
Heating Pads, Clocks, Fans, Vac- 
uum Cleaners, Refrigerators, 
Lamps, Fluorescents, Switches, 
Thermostats, etc. 
Will test all TV tubes for open fila- 
ments, inter -element shorts, burned 
out tubes, etc. 
Measures A.C. and D.C. Voltages, 
A.C. and D.C. Current, Resistances, 
Leakage, etc. 

Will measure current consumption 
while the appliance under test is in 
operation. 
Incorporates a sensitive direct - 
reading resistance range which will 
measure all resistances commonly 
used in electrical appliances, 
motors, etc. 
Leakage detecting circuit will in- 
dicate continuity from zero chins 
to 5 megohms (5,000,000 ohms;). 

As an Automotive Tester the Model 70 will test: 
Both 6 Volt and 12 Volt Storage Batteries Generators Starters 

Distributors Ignition Coils Regulators Relays Circuit Breakers 
Cigarette Lighters Stop Lights Condensers Directional Signal Sys- 

tems All Lamps and Bulbs Fuses Heating Systems Horns Also 
will locate poor grounds, breaks in wiring, poor connections, etc. 

INCLUDED FREE!! This 64 -page book-practically 
Learn by doing. 

Just read the following partial list of contents: 

What is electricity? Simplified version 
of Ohms Law What is wattage? Simpli- 
fied wattage charts How to measure volt- 
age, current, resistance and leakage How 
to test all electrical appliances and motors 
using a simplified trouble -shooting technique. 

How to test all TV tubes: also simple pro- 
cedure for determining which specific tube 
(or tubes) is causing the trouble. 

a condensed course in electricity. 

How to trace trouble in the electrical circuits and 
parts in automobiles and trucks. 

Model 70 comes complete with above 85 
book and rest leads. Only ... y 

Superior's New Model TD -55 TUBE TESTER EMISSION TYPE 

For the Experimenter or Part-time Serviceman, who has delayed purchasing a higher 
priced Tube Tester. 
For the Professional Serviceman, who needs an extra Tube Tester for outside calls. 
For the busy TV Service Organisation, which needs extra Tube Testers foi its field 
men. 

Speedy, yet efficient operation is accomplished by: 1. Simplification of all switching 
and controls. 2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 
57, 59, etc.) and providing sockets and circuits for efficiently testing the new Noval 
and Sub -Minor types. 

You can't insert a tube in wrong socket 
It is impossible to insert the tube in the 
wrong socket when using the new Model 
TD -55. Separate sockets are used, one 
for each type of tube base. If the tube 
fits in the socket it can be tested. 

"Free -point" element switching system 
The Model TD -55 incorporates a newly 
designed element selector switch system 
which reduces the possibility of obso- 
lescence to an absolute minimum. 
Checks for shorts and leakages between 
all elements 
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NI EXAMINE BEFORE YOU BUYIle 
me USE APPROVAL FORM ON NEXT PAGE me 

The Model TD -55 provides a super sensi- 
tive method of checking for shorts and 
leakages up to 5 Megohms between any 
and all of the terminals. 
Elemental switches are numbered in strict 
accordance with R.M.A. Specifications. 
The 4 position fast -action snap switches 
are all numbered in exact accordance 
with the standard R.M.A. numbering sys- 
tem. Thus, if the element terminating in 
pin No. 7 of a tube is under 
test, button No. 7 is used for 
that test. 
Complete with carrying case 
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The Most Versatile All -Purpose 

Multi -Rang. Tester Ever Designed! 
Superior's New Model 79 

SUPER -METER 
WITH NEW 6" FULL -VIEW METER 

r¢ 6â at eut VOLT -OHM MILLIAMMETER. 

Plus CAPACITY, REACTANCE, INDUCTANCE AND 

DECIBEL MEASUREMENTS. 

r¢l.Q4 7i te SELENIUM AND SILICON RECTIFIERS, 

SILICON AND GERMANIUM DIODES. 

S 
Model 79 completely wired and calibrated 
with test leads and portable carrying case 

sells for only $38.50. Positively no extras 
to buy. 

The Model 79 represents 20 years of continuous ex- 
perience in the design and production of SUPER- 
METERS, an exclusive SICO development. 

In 1938 Superior Instruments Co. designed its first 
SUPER -METER, Model 1150. In 1940 it followed with 
Model 1250 and in succeeding years with others in- 
cluding Models 670 and 670-A. All were basically 
V.O.M.'s with extra services provided to meet chang- 
ing requirements. 
Now. Model 79, the latest SUPER -METER includes 
not only every circuit improvement perfected in 20 
years of specialization, but in addition includes those 
services which are "musts" for properly servicing 
the ever increasing number of new components used 
in all phases of today's electronic production. For 
example with the Model 79 SUPER -METER you can 
measure the qual ty of selenium and silicon rectifiers 
and all types of i-iodes-components which have come 
into common use only within the past five years, and 
because this latest SUPER -METER necessarily re- 
quired extra meter scale, SICO used its new full -view 
6 -inch meter. 

D.C. VOLTS: O to 7.5/15/75/150/750/1,500. 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000. 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes. 

RESISTANCE: 0 to 1,000/100,000 Ohms. 0 to 10 Megohms. 

CAPACITY:.001 to 1 Mfd. 1 to 50 Mfd. 
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms. 

INDUCTANCE: .15 to 7 Henries, 7 to 7,000 Henries. 
DECIBELS: -6 to +18, +14 to +38, +34 to +58. 
The following components are all tested for QUALITY at 

appropriate test potentials. Two separate BAD -GOOD scales 

on the meter are used for direct readings. 
All Electrolytic Condensers from 1 MFD to 1000 MFD. 
All Selenium Rectifiers. All Germanium Diodes. 
All Silicon Rectifiers. All Silicon Diodes. 

Model 79 comes complete with operat- 
ing and test leads. Use It 0 streamlined 
on the bench - use It on calls. A 
streamlined carrying case Included at 
no extra charge accommodates the 
tester, Instruction book and test leads. 

Only 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER-NO G O. D. 
Try any of the instru- r 
ments on this or the 
facing page for 10 
days before you buy. I 

If completely satisfied 
then send down pay- 
ment and pay bal- 
ance as indicated on 
coupon. No Interest 
or Finance orees 
"laded! If not corn- I 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 

Dept. D-482, 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked on approval. If 
completely satisfied I will pay on the terms specified 
with no interest or finance charges added. Other- 
wise, I will return after a 10 day trial positively 
cancelling all further obligation. 

Name 
pletely satisfied re- Address turn unit to us, no 
explanation neces- City Zone.... State All tries net. F.O.B.. N. Y. C. 

L 
1 

sary. J 

Model 70 Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 

3 Model TD -55 Total Price $26.95 
$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 

Model 79 Total Price $38.50 I 

58.50 within 10 days. Balance $6.00 
monthly for 5 months. 
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Thermo -Trolled Sub 
Continued from page 52 

long. The holes to receive the glands 
may seem to present a problem but this 
is not so. Square off one end of the 
tubing and sharpen the OD to the like- 
ness of a knife. Mark two lines on the 
separated hull at the angle shown on the 
drawing and, starting from the stern, 
force the tube into the hull rotating at 
the same time. Check the progress of 
entry to insure a hole true with the 
scribe line on the parted hull. Should 
the hole walk off, proceed from the be- 
ginning again and patch up the first 
attempt after the second has been suc- 
cessful. Both ends of the glands receive 
phenolic bushings which are slip -fitted. 
Then place both tubes in the hull with a 
bushing fastened to the stern end of 
each gland and secure with waterproof 
cement. 

Using h -in. sheet balsa, lay out the 
stabilizer halves while the above assem- 
bly is permitted to dry. Groove the 
halves in the area of the tubing and ce- 
ment in place. To insure a faired joint, 
fill in with balsa wood filler. The upper 
and lower balsa fins can also be installed 
at this time. Bring these surfaces to a 
smooth, streamlined cross section. 

The moving controls are fashioned 
from 1/8- or 1 é -in. diameter brass rod 
and 1/32 -in. sheet brass. Whatever the 
choice rod, be certain it fits snug into 
the holes drilled for the installation. 
When the brass surfaces are shaped, 
solder them to one half of the joining 
member and press fit into position in the 
hull. Finish soldering the other half of 
the unit. This procedure applies to the 
diving planes and rudders as well. 

Complete the bulk of the hull by in- 
stalling the block balsa tower. When 
it is secured in place, drill the 1/4 -in. 
holes for the tower details and switch 
rods as indicated in the drawings. After 
completing this addition the hull is 
ready for painting. Prior to painting, 
scan the hull for nicks or pits and patch 
properly. 

The color scheme is battleship gray 
above the water line and dark green 
below. Complete the gray work first 
then mask off and apply the green be- 
low the water line. It should be men- 

tioned that the hull is bolted together 
for the lacquering operation. Once 
dried, paint in all the hull details and 
install the proper numeral decals. When 
these have dried sufficiently, install the 
prop shafts and twin screws, packing 
the glands (not too tightly) with cotton 
soaked in machine oil and fitting in the 
forward bushings. The soaked cotton is 
excellent for a water resistant packing. 
Both screws should then turn by hand 
with a light drag. Set the hull aside. 

The final stage of building comes with 
the construction of the electrical trays. 
The modeler has a choice of one or both. 
In any event, the trays are built up from 
Y4 -in. hardwood sheet. For surface 
running, a Pittman No. 9002 motor is in- 
stalled using three 11-v Burgess bat- 
teries. For submerging, a. Distler or 
Aristo Craft Electric motor is installed 
with four 3-v Burgess batteries along 
with an Amperite relay. 

Since two methods of running the 
Nautilus are presented, we feel reason- 
ably certain that the intrepid modeler 
will choose the submerging as opposed 
to the surface running design. The rea- 
sons are obvious, the modeler will have 
far more to show for his hours of toil. 

The physical make-up of the elec- 
tronic assembly are: a master leaf 
switch operated through the conning 
tower; Distler motor; Amphenol 8-8 
socket; 4, 3 volt No. 2Z2P1 Burgess bat- 
teries in series; standard push -back 
hook up wire and of course the Am - 
perite Thermostatic delay relay. Hook 
up the components as illustrated in the 
second plate of plans. Note the pin po- 
sitions in the Amphenol socket. For 
bench testing remove the assembled 
tray by disconnecting the plastic tubes 
that couple to the propeller shafts. 

In reality, the miniature relay, her- 
metically sealed under glass is nothing 
more than a second switch placed in the 
circuit with closed contacts, to be 
opened by its built-in heating element. 
The normally closed relay was chosen 
to permit a long motor run prior to the 
heating element breaking the circuit. As 
it is, the circuit remains open for a num- 
ber of seconds (app. 15) in this period 
of time, cooling has set in and the relay 
will return to its normal position, closed. 

With the above components wired in 
series and bench tested, the sub opera - 
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tion should be something like this. Both 
fore and aft diving planes are pre-set in 
diving position (about 30 degrees down 
angle) , the master leaf switch is closed. 
At this instant the Distler drive motor 
comes into play actuating the twin 
screws, also, the heating element in the 
Amperite relay is drawing sufficiently 
to soon begin its function. Meanwhile 
the boat merrily chops along in a partly 
submerged condition. After about a 
minute of this, the relay has heated suffi- 
ciently to open the circuit, killing the 
motor at which point the partly sub- 
merged sub begins to surface. After a 
lapse of some 15 seconds, the cycle is 
repeated and again the boat is on its 
way. A good point to remember is to 
set a course that will return the boat to 
its original launching point. 

The twin screws are coupled with 
the motor through a flywheel and drive 
pulleys. The bearing blocks are Micarta 
sheet with a 1/8 -in. shaft hole. A 1/8 -in. 
diameter spring belt is used for the final 
drive at a one to one ratio. A piece of 
3/32 -in. diameter plastic tubing couples 
the drive shafts to the pulley shafts 
proper. 

At this point the sub is ballasted by 
floating it in a body of water, a bath tub 
being adequate. Bear in mind that each 
installation will require a different 
quantity of lead shot ballast. The free 
running version will require less since 
the electrical components weigh more 
in the submerging version. Our model 
required four pounds for submerging 
and two pounds for surface running. 

Installing the hanger and missile 
ramp will complete the sub in its en- 
tirety. The manually operated controls 
should receive a drop or two of oil at 
each pivot point for ease of movement. 
There is no need for a tether since most 
any diameter circle is possible by pre- 
setting the rudder. During operation, 
the diving planes should be set to such 
an angle that the tower does not sub- 
merge entirely. This adjustment is ac- 
complished by the trial and error 
method. 

Full scale plans for this model sub 
are available. Send 50 cents to ELEC- 
TRONICS ILLUSTRATED Plans 
Service, Fawcett Building, Greenwich, 
Conn., for plan M-241. 

What Goes Into A Kit 

The kit is packed. This may involve from five 
people to twenty or more depending on the kit. 

Labeling and preparing the kit for shipment. 
The Heath plant contains a Post Office branch. 

if the finished Preamp doesn't work, the serv- 
ice department stands ready to lend o hand. 
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ABC's Of Electronics 

Continued from page 79 

components are connected so that all of 
the electron flow must pass through all 
of the devices. 

In the parallel circuit, all of the de- 
vices are connected directly to the 
source of e.m.f., so that the current has 
a number of paths through which it can 
pass. The total current flowing in and 
out of the source is the sum of the sev- 
eral currents through each of the paths. 

To solve Ohm's Law problems. we 
have to know the total resistance of any 
given combination of devices. In the 
case of series circuits, it's easy. The 
total resistance is simply the sum of 
each of the individual resistances. 

As an example, consider Fig. 1, where 
five resistors are connected in series. 
The total resistance is the sum of each 
unit resistance, as shown. Then the 
current is easily calculated in conven- 
tional Ohm's Law fashion. 

Calculation of equivalent resistance 
in parallel circuits is a little more com- 
plex. Consider Fig. 2, in which we see 
five resistances connected in parallel 
across a source e.m.f. of 10,000 volts. 
If we ignore the resistance of the con- 
necting wire, which is negligible, we 
see that the same voltage from the 
10,000 -volt supply appears across each 
resistor. 

The total current from the generator 
It , which also passes through the meter, 
will split five ways through the resist- 
ance network, and the amount through 
any given resistor will depend upon 
its own ohmic value. Conversely, the 
branch currents L through I. will add 
up to It . 

Now to find each of these branch cur- 
rents, we use Ohm's Law and divide the 
applied voltage by the individual re- 
sistance. And since the total current is 
the sum of the individual currents, we 
see that It = E/R, + E/R. + E/Rs + 
E/R. + E/R.. In this case It = 7.25 
amperes. Then to find the total re- 
sistance of the group, R = 10,000/7.25 
= 1,380 ohms. 

This is an awkward way to find the 
total resistance, however, having to cal- 
culate all df the currents first. But it 
does show us the way to derive a 

formula for it without going through the 
intermediate steps. 

Referring to the formula for It, we 
see that the same value E appears in 
the numerator of each fraction. Simpli- 
fying the quantity by dividing through 
by E, we get It = E (1 /R1 + 1/R. + 
1/R. + 1/R. + 1/R.). Then if we sub- 
stitute this quantity for I in the Ohm's 
Law formula, the result is 

R= im/R, + 1/Rº + 1/R, + 1/sº + 1/n,) 
R 

_ (I/R, + 1/R, + 1/R, + 1/R4 + 1/R,) 

Well, it's still a monster, but that's 
about the best we can do. So let's try 
it out on the circuit of Fig. 2, to see if 
we get the same answer as before: 

Mt.= 1/5.000 + 1/10.000 + 1/4,000 + 1/20,000 + 1/8,000 

1 

- 8/40.000 + 4/40,000 + 10/40,000 + 2/40,000 + 5/40,000 = 1 _ 29/40.000 
= 1 j( 40,000/29 
= 1.380 ohms 

It worked! Unwieldy as it is, this is 
the formula you'll need for most paral- 
lel resistance calculations. There are a 
couple of special cases, however, where 
shortcuts may be used. When several 
resistors of the same value are con- 
nected in parallel, the total resistance 
equals the value of one resistor divided 
by the number of resistors. 

Where only two resistors are con- 
nected in parallel, the effective resist- 
ance can be found by dividing the prod- 
uct of the two by the sum of the two. 
That is, R = (R. X R.) / (R1 + R.) . 

For example, resistors of 50 and 75 ohms 
in parallel would have R = (50 X 75) / 
(50 + 75) = 30 ohms. 

A combination of resistances in se- 
ries -parallel is fairly easy to solve as 
long as you remember that each indi- 
vidual group of series and parallel re- 
sistances can be broken down to one 
equivalent resistance by the methods 
just shown. A problem of this type is 
shown in Fig. 3. 

Each step in reducing the complex 
combination to an equivalent resistance 
is shown, but the values are given only 
for the individual components at the be- 
ginning. You can do it if you proceed 
slowly, step-by-step. Give it a try, and 
look for the answer and an explanation 
here next month. 
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Geiger Counter 

Continued from page 73 

After the power supply has been 
tested, complete the remainder of the 
wiring. The 4 -volt mercury battery is 
held in a battery holder, transistors TR2 
and TR3 are self-supporting by their 
leads which are soldered to flea clips, 
TR4 plugs into a 9 -pin miniature socket 
and the tiny speaker is fastened to the 
bakelite board by means of two small 
brackets made of scrap aluminum. The 
Geiger -Muller tube is held above the 
bakelite subchassis by a wrap -around 
bracket fashioned from thin roof -gutter 
aluminum; placed about 11/2 inches 
above the base sheet and very close to 
the end of the sheet, the radiation tube 
will therefore be very close to one end 
of the box. This is the end in which 
a rectangular hole measuring 1" x 4" is 
cut. A scrap piece of the same perfor- 
ated bakelite is then cemented to the in- 
side of the box with household glue or 
quick -drying cement, thus providing a 
non-metallic window through which 
alpha and beta particles, and gamma 
radiations can easily pass. Connection 
is made to the aluminum casing of the 
G -M tube through the supporting 
bracket and to the insulated cap by 
means of a wire wrapped around the 
latter; the wrap is then firmly secured 
by a short piece of spaghetti tubing 
slipped over the cap and wire both. 
Good contact to the collectors of both 
power transistors (the outer casing for 
these types) is made by passing short 
6/32 machine screws through either 
hole with a solder lug between the nut 
and the casing. 

To test the counter and amplifier cir- 
cuits, be sure, first of all, that you have 
not reversed battery connections or 
transistor leads. One mistake here will 
cause the loss of one or more transis- 
tors! With R2 fully counterclockwise, 
turn on the power and slowly advance 
the setting of this control in a clockwise 
direction. (This instruction applies to 
the power supply testing procedure in 
which a VTVM was not used. If the 
power supply voltage has been set at 
900 volts by VTVM, the potentiometer 
is not to be touched at this point.) At 

some setting of R2, clicks will be heard 
issuing from the speaker; these should 
be clean and without "hash" sounds. If 
R2 is advanced too far, the clicks will 
become very rapid and hashy. When R2 
is properly set, you should get an aver- 
age of approximately 50 clicks per 
minute without radioactive material 
near the counter. Once this has been es- 
tablished, bring a radium -dial watch or 
clock near the counter tube. At about 6 
inches, the clicks should rattle out quite 
rapidly. 

The kind of headphones used for 
close listening is very important. I 
found, after testing four different pairs, 
that the best results were obtained with 
a pair of 1,000 ohm magnetics. 

Circuit Operation 
Power Supply-Transistor TR 1, Tl, Rl, and 

R2 together with the battery Bl form a block- 
ing oscillator in which the frequency is deter- 
mined largely by the inductance of the second- 
ary of Ti and the distributed capacitance of 
the circuit. In normal operation, the frequency 
is about 400 cycles per second. Since Tl is 
used in reverse (i.e., its 6.3 volt winding acts 
as the primary and the 117 volt winding as 
the secondary) , it might at first be thought that 
the extremely high voltage obtained in this 
circuit is the result of simple transformer 
step-up action. This is not the case! Since the 
transformer has a turns ratio of about 20:1 in 
this connection, we could not expect to get 
more than about 30 volts on a pure step-up 
basis. The answer lies in the waveform of the 
oscillatory voltage. Blocking oscillators provide 
a waveform having an extremely fast decay 
time. The very rapid collapse of the magnetic 
field causes a high self-induced voltage across 
the 117 volt winding. The slower rise time of 
the waveform produces a much lower voltage; 
thus, reversing the secondary leads in their 
connection to the rectifier results in insufficient 
potential to operate the counter. After rectifi- 
cation by SR, much of the audio -frequency 
ripple is removed by the filter network con- 
sisting of R3, Cl and C2. 

Amplifier and Counter-The circuit consist- 
ing of the G -M tube, R4, and the base -emitter 
circuit of TR2 is an open one as long as the 
gas in the counter tube is not ionized. Cosmic 
rays, radioactive particles or emanations 
reaching the tube cause a very abrupt ioniza- 
tion in the tube chamber, permitting a small 
current to flow for about 50 microseconds. This 
surge passes through the base -emitter circuit 
of TR 2 and is amplified in the collector cir- 
cuit. TR2 and TR3 are connected in the com- 
plementary -symmetry configuration so that 
further amplification is obtained in the latter. 
The click -signal is then passed on to the power 
transistor TR4 through C3 which, in turn, is 
coupled to the loudspeaker through the out- 
put transformer T2. 
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EßSIN 

... because ERSIN MULTICORE 
5 -core solder is designed specifically 
for quality radio and electronic 
applications, it is sold only 
through radio parts distributors. 
The world's finest cored solder -yet, at popular prices. 
Available in 1 lb. dispenser cartons and 7 lb. bench reels. 

For information write to Dept.MM438 

MULTICORE SALES CORPORATION PORT WASHINGTON, NEW YORK 

Automatic Temperature Control 

Continued from page 83 

ment by placing the milliammeter in 
series with the relay coil and adjusting 
the tension for approximately 3 ma. 
pull -in current. The relay will then drop 
out in the vicinity of 2 ma.) 

Once reliable operation of the relay 
has been established continue with the 
testing: note the position of the poten- 
tiometer knob where pull -in just takes 
place. (In this model, a decal scale was 
secured to the panel under the knob. 
Some kind of scale is required if you 
wish to calibrate the control with any 
degree of precision.) Now back off the 
knob in a clockwise direction until the 
indicator goes out and restore the set- 
ting to a point very close to the pull -in 
mark. Hold the glowing end of a ciga- 
rette about half -an -inch from the therm- 
istor for a few seconds; the indicator 
should come on in response to this tiny 
increase in temperature. This test dem- 
onstrates that the control is perform- 
ing properly to set off an alarm or a cool- 
ing system if the temperature rises 
above a pre -selected point. 

To check the action as a frost alarm, 
plug the thermistor in at the remote end 
of a two wire cable long enough to 
reach inside the freezer compartment of 
your refrigerator and follow this pro- 
cedure. With the thermistor still at 
room temperature and the indicator 
connected to the "COM" and "UP" ter- 
minals, adjust the potentiometer setting 
to the point where the indicator just 
goes out. Place the thermistor in the 

freezer and give the assembly enough 
time to reach the low temperature in the 
compartment (about five minutes) . 

Some time during this period, the indi- 
cator will begin to glow showing that 
the relay has dropped out. Remove the 
thermistor from the box and allow it to 
come back to room temperature. When 
it does, the indicator will go out. 

It is recommended that you make up a 
calibration chart on a card that can be 
fastened to the control case. 

How It Works 
A thermistor is a resistance with a high neg- 

ative temperature coefficient. This means that 
its resistance diminishes substantially as its 
temperature rises and vice versa. 

Consider first what happens as the tempera- 
ture goes up. This causes the thermistor 
resistance to drop, allowing the emitter -to - 
base current of the transistor to increase. This 
small current change is amplified by the tran- 
sistor so that the collector current rises sharply, 
pulling in the relay. As the thermistor cools, 
its resistance increases thus reducing the 
emitter -to -base current and, consequently, the 
collector current until the relay armature is 
released. 

There is approximately a 30% difference be- 
tween the pull -in current (3 ma.) and the 
drop -out current (2 ma.) of this relay after 
adjustment. Even with the current amplifica- 
tion available from the transistor, this differ- 
ence causes a spread of several degrees be- 
tween relay pull -in and drop -out. Thus, you 
should not expect to have the control turn on 
an alarm or other device and turn it off, too, 
unless the temperature changes over a range 
of at least five degrees or more. 

The relay used in the control will handle up 
to 5 amperes on make and break at its contacts. 
This is the equivalent of approximately 500 
watts. For larger currents than this, the con- 
trol may be used to trigger an external heavy- 
duty relay.+ 
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COMBINES BEAUTY, STYLE AND QUALITY 

"bookshelf" 12 watt amplifier kit 

Build this high quality amplifier in a few hours 
of your spare time and enjoy true high fidelity 
performance for years to come. Provides full 
range frequency response from 20 to 20,000 
CPS within t1 db, and has less than 1% 
harmonic distortion at full 12 watt output over 
the entire range (20-20,000 CPS). Miniature 
tubes are used throughout the advanced cir- 
cuitry, including EL84 output tubes in a push- 
pull tapped -screen output circuit. The special 
design output transformer has taps for 4, 8 and 
16 ohm speakers. The model EA -2 has its own 
built-in preamplifier with provision for three 
separate inputs, mag phono, crystal phono and 
tuner. Features RIAA equalization, separate 
bass and treble tone controls, and a special 
hum -balance control. Complete with instruc- 
tions for easy assembly. 

MODEL EA -2 

$2795 

Whatever your hobby there 

TEST 
Model V -7A 

VTVM, $24.50 

,1 
HI-FI 

Model SS -2 "Basic Range" 
Speaker System, $39.95. 

Send for FREE catalog 

listing nearly 

100 high quality 

dependable 

Heathkits for you 

to choose from. 

is a HEATHKIT for you! 

HAM 
Model DX -20 

CW Transmitter, $35.95 

pioneer in 
"do -it -yourself - 
electronics 

name 

MARINE 
Model FD -1 Fuel 

Vapor Detector, $35.95 

COMPANY BENTON HARBOR 39, MICH. 

I 
j l a subsidiary of Daystrom, Inc. 

I'm interested in the following type of equipment: 
D TEST, O HI-FI, HAM GEAR, D MARINE. 

address 

city & state 

September, 1958 103 



INFRARED SNIPERSCOPE 
TELESCOPE and PARTS 

See in the dark --without being ubeerved. War 
surplus Sniperscope M-2. Contains the famous 
1P25A Image Tube. Gov't cost about $1200. 
Used for industrial plant security; research 
lab experiments; infrared photography; ape,- 
troscopy, etc. Instrument complete, ready to 
use. Includes Power Pack, infrared light 
source. Will operate from 6 V auto batter-. 
Battery or transformer available. 
Stook Ne. 85,053EB 8150.00 

Shipping weight approx. 12 tbs., f.o b. Bar- 
rington, N. J. 
Send Cheek or M.O. Money -back Guarantee. 
Save still more money! Build your own Sniperacopet We will furnish instructions-parts, including: Power Packs, 1P25A image tubes, light unite, alters, etc. For detalla-retueat FREE Catalog "EB." 

NEWT STATIC ELECTRICITY GENERATOR 
See a thrilling spark Manley as you set oli a miniature bolt of lightning. Absolutely safe and harmless. Stands 14" high. Turn the handle and two 9" plastie discs rotate in opposite directions. Metal collector brushes pick up the static electricity, store it In the Leyden Jar type condenser until 

entil 
dischargeda mdebT the Jumping spark. Count- 

less trioand page IaaWetion booklet 
Stock No. 70,070 -ES $10.95 Postpaid 

Send Check or M.O. Money -Rack Guarantee. 

`." i¡ k 

'-`..` 

SPECIAL! SPECIAL! 
INFRARED 1P25A IMAGE TUBE 

Stock No. 70.127 -Eh 59 95 pstpd. Send Check or M.O. Money -Back Guarantee. 

COLOR TV TUBESCOPE 
`ace.º lime, effort in alignment of color dot pattern. 
Stock No. 50,139 -ES . 22 power $24.50 pstpd. Send Check or M.O. Money -Back Guarantee. 

WRITE FOR FREE CATALOG "EB"! 
Complete Line of Astronomical Telescope Parka and Assembled Tele- scopes, Satellitescopes. Also huge selection of tenses, prisms, war surplus optical Instruments, parts and accessories. Telescopes, micro- scopes, - scopes, binoculars, etc. Request Catalog 

alois se lleco Measte .also. Onto Os MONO Capra, SAM/ACTION auALINInO, 
EDMUND SCIENTIFIC CO.,BARRINGTON, N. 

t9-fn`neL 
4Ä ttie Ç e sz, e_ 

HIGH FIDELITY KITS 
LAYER BUILT COLOR GUIDE 

"So simple . it's like magic" 

LIiK 
L1-61( 10 Watt Amplifier (Little Jewel). Has built-in pre- 
amplifier and record compensator on phono channel. Highest 
value in its field. Net 24.15 
207A -K -Ni -Fi Preamplifier (Self -Powered). Feedback circuit 
with 10 controls. Net 44.50 
250-9-60 Watt Basic Ni -Fi Amplifier. For use with a pre- 
amplifier (such as 207A -K). Net 79.50 
20P60 -K 20 Watt Amplifier with Built-in preamplifier and 
all controls. Net 59.50 

Price. slightly higher West of the Rockies 

Before you build an- 
other kit see this new 

method of kit assem- 
bly. Each kit complete 
with all parts and in- 
structions. 

Gromrnea-Division of Precision Electronics, Inc. Dept. EL -9, 9101 King Street, Franklin Park, Illinois 
If your dealer snot help you send coupon 

Send complete Kit details O Kit 
Check or M.O. enclosed O C.O.D. $5 enclosed 

Name 

Address 
City _ Zone__-_ State 

One -Step Loudness Control 

Continued from page 62 

You can install this device whether or 
not you have a conventional loudness 
control in your present equipment. 

The circuit has a two -position switch. 
In the "out" position the full volume of 
sound, as initially determined by your 
regular volume control, will be heard. 
When the switch is moved to the "in" 
position, the volume of sound will auto- 
matically be reduced by about 28 db 
(about 1/25th of its original intensity) . 

Since we intended to use our one-step 
loudness control between our separate 
preamplifier and basic amplifier, we 
mounted the few parts required in a 
readily available aluminum box. In 
wiring up the parts, use sleeving over 
component leads where necessary, to 
prevent shorting adjacent components. 

This switch can be added to single - 
chassis preamp-amplifiers by discon- 
necting the lead presently wired to the 
arm (center terminal) of the volume 
control and connecting this wire to the 
input of the new circuit; the output 
goes to the volume control. The switch 
can be mounted on the front panel of 
your amplifier in any convenient spot. 
Normal precautions regarding lead 
length (keep them short) and hum 
fields (keep the circuit away from 
power transformers and other AC parts 
of the circuit) should be observed. 

For those having a separate pream- 
plifier and amplifier, connect a pin -to - 
pin shielded cable from the input of the 
control box to the output of your pre- 
amplifier. Another cable is then con- 
nected from the output of the "one step" 
to the input of your basic power ampli- 
fier. In this type of installation, the loud- 
ness circuit should be located within six 
feet of your basic power amplifier. It 
can be much further if desired. 

If you wish to have somewhat less re- 
duction in output when the control is 
used, simply arrange the output con- 
nection to be made at the junction of 
Rl and R2 instead of at the junction of 
R2 and R3. Suffice it to say some ar- 
rangement will provide a sure way to 
"switch over" to quiet listening, with 
full fidelity and even fuller appreciation 
by your neighbors.+ 
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LEgE! 
,pese,yrt 

CATALOG 

NEW 180 PAGE ELECTRONIC 
CATALOG FEATURING 

THE BEST BUYS IN THE BUSINESS 
The newest and largest assortment of Electronic, 
Radio and TV parts, Hi-Fi and Public Address. 
Components and systems, Test Equipment, tubes, 
Transistor Kits and miniaturized components for 
transistor circuitry, Ham Equipment, Builders 
Kits, Tools, Books, Microscopes, Binoculars, Tele- 
scopes, Cameras, and Drafting Equipment. ALL 
AT LOWEST PRICES-Catering to the economy 
minded dealer, serviceman, engineer, technician, 
experimenter and hobbyist. CRAMMED FULL OF 
MONEY SAVING BUYS. SEND FOR YOUR FREE 
COPY TODAY. 

ONIC PROJECT HEADQUARTERS L af suette FOR THE HEXPERIMENTER AND HOBBYIST 

6 TRANSISTOR SUPERHET RECEIVER KIT 
with LATEST NPN-PNP TRANSISTORS 

GE 2N188A AUDIO TRANSISTORS IN PUSH-PULL OUTPUT 
100% SUBMINIATUBIZED 
NEW 28 PAGE INSTRUCTION MANUAL 

This transistor set provides superior commer- 
cial quality. Circuitry features 6 transistors 
and diode, matched loop, oscillator coil and 
IFS and transformer coupled push-pull audio. 
Speaker and earphone jack for private listen- 
ing. Complete kit includes detailed Instruc- 
tions. 6% x 3% x 1%". Shpg. wt., 3 lbs. 

NEW KT -I ISA -Complete Kit-Less Battery 
and Case Net 29.95 

29.95 and Battery BATTERY-BURGESS 2N6 Net 1.30 
MS -339A -Brown leather case with carrying strap Net 2.95 
MS-366-Sensitive Matching earphone Net 1.29 

Less Case 

M8.260-Super Power Dynamic Earphone 
or MS-368-Sensitive Economy Dynamic Earphone 

3 TRANSISTOR SUPERHET POCKET RADIO KIT 
A TRUE POCKET SUPERHET RECEIVER-NO EXTERNAL ANTENNA 
NO EXTERNAL GROUND 

A truly sensitive, super -selective pocket superhet 
receiver. Features matched components, built-in 
ferrite antenna, compact circuitry and commer- 
cial appearance. Complete kit with detailed In- 
structions. 4% x 2% a 1-1/16'. Shpg. wt.. 1 lb. 
KT-I16-Complete Kit, less earphone 

Net 16.95 
Net 3.95 
Net 1.44 

4 TRANSISTOR TELEPHONE PICKUP AMPLIFIER KIT 
fOR GROUP LISTENING Of 
PHONE CONVERSATIONS 

Extra -sensitise 4 transistor tele- 
phone pickup amplifier with class 

B push-pwl output for efficient 
speaker operation. Merely requires 
pickup coil under or near phone. 
Also may be used as high gain 
amplifier for phono and mike. 

Easy -to -follow instructions. Size 4% x 4Va x 0h'. Shag wt., 3 lbs. 

KT13I-Complete Kit Lese Battery & Pickup Coil-Net 17.95 
BATTERY RCA VS305 (9V) Net 1.30 
MS- 16-Telephone Pickup Coil Net 1.95 

AUDIO CONTROL CENTER 
HI-FI PREAMP KIT 

EXTRA CHANNEL FOR CONTROL 
OF STEREO TUNER 

Highly flexible preamp which cannot become obsolete. Features DC 
on all filaments, 2 cathode follower outputs. 24 positions of equali- 
zation, tape head Input and printed circuit construction. Complete 
with all parts and detailed instructions. Size 12% x 9% x 3%'. 
Shpg. Nt., 10% lbs. 
MODEL KT-300-KIT Net 39.50 

FM -AM STEREO 
TUNER KIT 

Highly sensitive and flexible hl -fl 
tuner for stereophonic or standard 

reception of FM and AM broadcasts. Outstanding design and 
circuitry assure noise -free, distortion -free. dritt -free operation and 
also protects you against obsolescence. Size 13% x 11Pa x 4%". 
Shpg. wt., 18 lbs. Supplied complete with 2 printed circuit boards 
for easy construction, all parts plus metal cover, step-by-step in- 
struction manual with schematic and pictorial diagrams. 
KT-500-FM-AM STEREO TUNER KIT Net 74.50 

"SUNFLEX" 2 TRANSISTOR 

REFLEX RADIO RECEIVER 
KIT 

FOR SOLAR OR FLASHLIGHT 
BATTERY OPERATION 

NPN-PNP CIRCUIT REFLEXED 
FOR 3 TRANSISTOR 
PERFORMANCE 

An efficient miniature receiver kit for earphone operation. Works 
on 2 Inexpensive penlight cells (3 volte) or in sunlight using solar 
batteries (not supplied). 1 mil current drain. Complete kit with 
detailed instructions. Size 4% x 3% x 1%'. Shpg. wt., 1 Ib. 

KT132-"SUNFLEX" KIT (less earphones) Net 11.95 
M8.260-Super Power Dynamic Earphone Net 3.95 

"HELIODYNE" SUBMINIATURE 
SOLAR SILICON BATTERY 

MOST EFFICIENT TYPE OF SUN BATTERY 

Generates electrical energy from sunlight or other light source. 
Rated 3.2 volts at2 milllamps. Ideal for "Sunfiex" receiver. 1-1/16 
x 3/32'. 
MS-420-"HELIODYNE" SILICON SOLAR BATTERY 

Net 6.65 

I 
I 
I 

NEW! SUPER -SENSITIVE PHOTOCELL 

ELECTRONIC RELAY KIT 
ADJUSTABLE SUPER -SENSITIVITY - 

WORKS WITH JUST A FLASHLIGHT AT 
250 FEET NEEDS NO SPECIAL HIGH - 
INTENSITY LIGHTS INSTANTANEOUS 
OR SUSTAINED OPERATION CAN BE e USED AS A BURGLAR ALARM 

e A new super -sensitive photocell relay kit. 
ideal for continuous operation of burglar 
alarms, door buzzers, automatic turning on 
of lights and a hoot of other uses. Excellent 

for counters, packaging, door opening, motor activation end count- 
less industrial applications. Operates on 110V AC. Complete with 
all parts, photocell, tube, chassis, silk-screened metal cabinet and 
illustrated easy -to -follow instructions. Size 3 x 4 1 5". Shpg. wt., 
3 Iba. 

KT-133-Photocell Relay Kit Net 12.95 

p / A P. O. BOX 511 
JAMAICA 31, N. Y. 

PLEASE INCLUDE POSTAGE WITH ORDER DEPT EI -I 

e D Send FREE LAFAYETTE Catalog 305 

IName 
R CUT OUT 

Address AND MAIL 

TODAY 
Zone.... State City 

Other locutions 

100 SIXTH AVE. NEW YORK. N.Y. 

PLAINFIELD, N. 1., 139 W Second St. BOSTON 10, 5555 , 110 Federal St. '= WWI Si.=.=.,=1=E-Formeham ßd. NEWARK 2, N 1.. 14 Cenhat Are. 
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FOR PATIOS, PORCHES 
TERRACES, LAWNS 

A complete high fidelity coaxial speaker system with sep- 
arate low and high frequency drivers. Operates off your 
present phonograph, TV, radio, or high fidelity system. 

Weatherproof ... compact ... easy -to -install. Excep- 
tional uniformity of response; clean, highly efficient bass, 
natural highs. At an unusually low cost! $32.70 user net 

See your high fidelity dealer today! Or for full informa- 
tion, write Desk E-3, University Loudspeakers, Inc., 80 
South Kensico Ave., White Plains, N.Y. 

LISTEN lliriaeasr serurd bel"et. 012, 
RADIO CONTROL HEADQUARTERS 
For model airplane», boat., care, etc. FREE CATALOG "T." No operator's license required. FREE -.end for FCC Form 595. E. I. GARAGE DOOR OPENER PARTS (May) LOWEST PRICES! 
NO Power Pack», Rectifiers, Controls, Switches, Meten, etc. 
TAÑDIi-New, Transmitter 

Duaal Tuber 
Chacal. aR.0 

TALKIE W 
BEFORE YOU BUY COMPARE: (27.255 Me.) 
Montt 

Held R/C TRANSMITTER 
Model A -1 -Made in USA 

Greatest Power -up to 5 watts input 
Greatest Distance -Range up to 3 sq. miles 
Gyro Magic Tuning Indicator -simplest tuning, 
Versatile -operates from 90 to ISO Volts ' Sr 
Complete 4. Guaranteed with Antenna 

Ready to operate Ilea. better') $17.65 Complete Kit 

R/C RECEIVER ÇWñIet 
with Relay, Tube & Accessorlen, $2.61 Factory Tested, Small, approx. 3 Os. __ 
R/C T 117E11 IL RECEIVER KIT: 271/4 Mc. 5 watt 2 -Tube Simple Truism. & 2 -Tube Rec. 1nc1. Drilled Banes. Wound Coll, Res., Cond., SIGMA Relay, Instructions $9.95 
SIGMA 4F RELAY: 8000 ohm $4.25; B -Reed Relay 14.95 
11 VOLT RELAY Sigma 4x2000 2.95 R/C BOOKS: 

Model Control $1; Radio Control $1; Handbook 2.25 CRYSTALS: 27.255 Mc. $2.55; HOLDER .15 2" METERS: O-1 Ma. $3.e5; 500 MicroA $3.95; 3 Ma. 2.95 
Pocket MULTI : 3000 ohm/volt checks volts, ohm., ma., 11 range , nee.. 1% multiplier. $9.95 
2-8V BATTERY KIT $4.93; Wired 6.95,, TRIPODS: Profesatonal- adj. from 38-60 In. __ 3.5d CHARGER for DRY BATTERIES will charge standard dry cella (11/4-90V) Up to 5 time. original life____ 4.9S, RELAY CONTROL UNIT Intl. Sensitive 10.000 ohm Sigma Relay (11/4 Ma.) Thermal HI -metal Strip. I Heating Element HI Z Audio Choke. Mini AlnicoMagnet, Neon Lamp, Realotora Capacitors ONLY 99c Mini Storage Cells 2V 75e; ___ _E1ec6Ne Motor 11/4V .95 TUBES: XFGI, RK61, 3A4, lAG4, 3A5. TRANSISTOR .99 10K ohm 2 Ma DC or 110V AC SPDT 95c; SPST__ .85 Flash STROBOSCOPE 110V AC, Range 900.14000 per min. Factory Wired & Tested Complete only 19.85 EXPERIM ' SPECIAL! 10ppaa lbs. Electronic Parte, Intl: 

Magnet,ColiBI fetalic Switch, Wire, Spator. ghetti 1.95 
Neon, Dlac 

1.95 TRANSFRMER 110-220V, 6.3V 10 A.C.T., cased, Collins 2.95 DYNAMOTORS: 12V/235V t 75 Ma. 2.95 8V 150V @ 100 Ma. $6.95; 8V/300V, 100 Ma. 0.95 Experimenters' Soldering Iron 99e; Toy Motor Kit .45 EARPHONE Single, Plug -In Ear Type 1.95 EARPHONES: Standard, Dual 2000 Ohm 2.50 HVOROPHONE: Undersea Magoetont-tetlon Microphone 
7ti,limiy, 

Battery Operated, 100 Mc.. FM Transmitter 10.95 11úl. ANTENNA 32 ft. Sectional 5.95 Flil.,ut ANTENNA 7 In. to IO ft. (with Base) 3 75 TAKE APART F,x!,erlmental 2 Volt Storage Battery 1.00 
GYRO ELECTRONICS CO. '+Éw VORKA 
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Hi-Fi In The Country 

Continued from page 41 

The more sophisticated (and costly) 
approach is to wrap the front in plastic 
grille cloth and add trim at top and bot- 
tom to cover the raw edge of the ply- 
wood. The grille cloth is available by 
the yard from electronic parts supply 
houses at a price of about $2.50. When 
using it, you should paint the front 
and edges of the enclosure with a flat 
black paint to prevent the dark speaker 
from showing through. The grille cloth 
should be tacked at one side, then 
stretched to the other side, first in the 
middle and worked toward the top and 
bottom. 

The trim should match the top and 
may be held in place by glue and small 
finishing nails. After the finishing nails 
are set in and filled with plastic wood, 
finish may be applied. For a really fine 
appearance the top and trim should be 
made of birch or some other hardwood. 
(Add a few dollars more for those ex- 

tras.) 
If you plan to use a speaker that is 

deeper than the 5% -inch space between 
the front panel and the braces, you will 
have to leave one brace unglued so it 
can be removed to install or remove 
your speaker. Another possibility is 
that you may want to add a separate 
tweeter to improve the high frequency 
range of your original speaker. That can 
be easily done by cutting a place for it 
above the speaker opening, but if the 
tweeter opening is large enough to 
weaken the panel, better move it to one 
side. Also, if you're using the grille 
cloth treatment, don't forget to cut the 
tweeter opening before you have the 
grille in place and the trim glued over 
it. Of course the hole should be covered 
with a piece of wood until the tweeter 
is actually mounted. 

A good quality 8 -inch or 10 -inch 
speaker may also be used with this 
baffle, but it's a good idea to cut the 
opening for a 12 -inch speaker and use 
a reducing ring to mount the smaller 
speaker so. that a 12 -inch one can be 
substituted at any time. 

Like all speaker enclosures this one 
performs better if the inside is padded 
to absorb the higher frequencies that 

Electronics Illustrated 



Test TV and Radio Tubes In Minutes with 
New POWERHOUSE ELECTRONIC DETECTOR!* 

Deluxe 
Model 
with 
protec- 
tive 
cover, 
opens 8 
closes at 
touch only 
$1 more No. 1240 

* localizes broken filament 

Powert ouse Electronic Detector Sald 
Only Bf Mail, Only by THORESEN, Ire., 
585 Water Street, New York 2, N. Y. 

\Iililflllililllllfilll(i(j1 LLiId/ 

1FT' !G:- 
/I!fREEIIIIIIIIflliI I It ! 11111)1`\ 

Wholesale Parts & Tubes List 

GENERAL ELECTRIC, SYLVANIA, CBS, etc. 
DIRECT TO YOU AT 40% DISCOUNTS! 

Included FREE with your order for 
the Deluxe Powerhouse Electronic 
Detector, a COMPLETE LISTING 
OF TV & RADIO TUBES á PARTS 
that permits you to buy WHOLE- 
SALE! Imagine-genuine General 

Electric, Sylvania, etc., tubes and 
parts at discounts of 40%! Hereto- 
fore available only to selected 
dealers, this listing enables you to 
SAVE even more money. Yours to 
keep FREE in any case (given with 
DeLuxe Model only). 

Check 

400 
Tubes- 
Even Big 

Picture 
Tubes! 

CHECK AND REPAIR: 
Appliances: 

Toasters, Irons, Fans, 

Grills, Broilers, 

Skillets, etc. 

Electrical Parts and 

Wiring of Your Car! 

All Types of Motors! 

House Wiring! 

Save up to $100 in Next 12 Months! 
Save $10.00, $30.00, yes, EVEN $100.00 in the next 12 

months on testing and repair bills. Now, at last, you can 
test your own TV and radio tubes, electrical appliances, 
car and house wiring, etc., with the amazing, profes- 
sional -type POWERHOUSE ELECTRONIC DETECTOR, with 
genuine NEON LAMP. Safe! Easy! Foolproof! Detects all 
defective or burned out tube filaments instantly-even 
the BIG PICTURE TUBE! Works on AC or DC. No technical 
knowledge needed. Just insert tube and Neon Indicator 
tells you if it's good or not. Sockets on the Powerhouse 
Detector will test any one of 400 tubes made! This 
machine pays for itself the very first time you use it. 
50% of TV & Radio service calls are due to bad tubes. 
Test tubes yourself and save those $2.00 to $5.00 bills! 
Special pair of test prongs included in your Powerhouse 
Detector enables you to test spark plugs, all types of 
motors, toasters, broilers, grills, rotisseries, fans, irons, 
vacuum cleaners, etc. Test electrical circuits in your 
car. Check HOUSE WIRING for possible shorts. Power- 
house Electronic Detector comes to you complete, with 
illustrated directions. READY TO USE! 

If distributed through regular retail outlets, you 
might expect to pay at least $7.98 for the Powerhouse 
Electronic Detector. But you buy direct from Thoresen 
and enjoy true SAVINGS. You pay only $3.98 ($1 more 
for illustrated DeLuxe Model with protective cover). 
Please do not confuse or compare the Powerhouse Elec- 
tronic Detector with older models. This is the latest 
genuine NEON TUBE type, precision -made to rigid speci- 
fications. It is guaranteed for 5 full years! Order No. 
124 $3.98; DeLuxe Model, No. 1240, $4.98. 

MAIL FREE-GIFT COUPON NOV711 
THORESEN, Inc.. Dept. 9-G-124 

I 585 Water Street, New York 2, N. Y. 
'RUSH amazing new Powerhouse Electronic Detector I 

at bargain low price. My money refunded if I am ' not satisfied with 10 -day home trial. 
D No. 124 Reg. Model 3.98 1 

No. 1240 DeL ze Model (plus FREE 
Wholesale Parts 4 Tubes List) 
Check, Cash or Money Order nclosed. 
Rush everything postage -paid. 
Send COO plus COO fee & Pottage. 

I PRINT 
NAME 

IADDRESS 

CITY A ZONE STATE 
Canadians: 439 King Street West, Toronto 28, 

Only Reg. Model Available at 54.98 --- BM I OEM -e- 

I 

4.98 I 

I 

I 

1 
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God Dime? 

MECHAN IX 
ILLUSTRATED 
PLANS CATALOG NUMBER 13 

PRICE TEN CENTS 

132 
TESTED PLANS 

TABLE OF CONTENTS 

AUTO PROJECTS . . 

BOATS 

38 

Rowboats and Dinghies . . . . . . . 

53 

Outboard Boats . . . . . . . . . . 

9 

Inboard Boats . . . . . . . . . . . 

. . . . 11 

Cruisers . . . . . . . . . . . . 

13 

Sailboats . . . . . . . . . . . 

1 

1 

3 

Auxiliaries . . . ' ' ' ' . . 

. . . . . 

20 
Miscellaneous Boots . . . . . . . . . 

. 

FURNITURE ................. 34 

35 
GENERAL PROJECTS 

MODELS 

. . . . . Airplanes. Control line . . 
22 

Airplanes, Free -Flight . . . . . 

25 
Boats . . . . . . . . . . . . . 

Cars .............. . 
7 

. . . . . 28 

. . . . . 

32 
PHOTO EQUIPMENT . . . . . 

. . . 

32 
TELESCOPES . . . . . . . . . 32 
WORKSHOP EQUIPMENT . . . . . . . . 

FAWCETT PUBLICATIONS, INC. 

FAWCETT BUILDING, GREENWICH, CONN. 

Okay, send to Mechanix Illustrated Plans 
Service, Greenwich, Conn., for the latest copy 
of MI's Plans Catalog. It's just chock-full of 
projects to keep you happy in your workshop - 
132 of em. Don't forget your name and address. 

are radiated from the back of the 
speaker cone. Fiberglas is often used for 
this purpose and is available in con- 
venient sheets, but cotton batting works 
very well and is less expensive. The 
padding may be added to the walls of 
the room behind the baffle, on the in- 
side of the baffle itself, or to all interior 
sllrfaces if your listening taste desires. 
Extra padding produces a sweeter 
sound and a smoother response, but 
some people think it causes a lack of 
brilliance. 

With the speaker mounted, the pad- 
ding in place, and your amplifier con- 
nected, you're ready to listen. You've 
saved some money, and you don't have 
to worry about vibration from the back 
panels; they're as solid as the walls of 
your home._+_ 

Electronics Blazes The Trail 
Continued from page 53 

operates these units, communicating 
with each other by 2 -way radio. One 
operator packs the transmitter to a 
base line station being used as the 
starting point for a traverse line, and 
assembles the device on a tripod. The 
other man sets up the receiver at the 
"unknown" point previously set by 
a reconnaissance crew. By swinging 
the transmitter around the horizon 
and watching the strength of radar 
waves reflected from the receiver on 
an oscilloscope, the transmitter op- 
erator can quickly locate the receiver. 
Once contact is established the trans- 
mitter operator notes the time it takes 
for a microwave signal to travel to the 
receiver and back. Such readings are 
taken in one -thousand -millionths of a 
second, which can then be rapidly trans- 
lated into miles and feet. The operator 
used a band of 20 frequencies, taking 
five to ten coarse and fine readings to 
insure accuracy. Temperature and at- 
mospheric pressure, which affect the 
speed of the waves are measured and 
factored out, with the result that the 
probable error is only about one part 
in 300,000 on distances greater than 500 
feet, or 11 inches in 40 miles. This is 
accuracy far beyond what is required 
for highway location work.._ 

]08 Electronics Illustrated 



LEKTRON'S FABULOUS 
Thermonuclear Power 

Continued from page 29 

trons could have been knocked off by 
collision, scientists believe with a fair 
amount of certainty that neutrons were 
released in the pinched plasma through 
fusion. 

The new U. S. Atomic Energy Com- 
mission's "stellarator" under construc- 
tion plans to use "magnetic pumping" 
to achieve 100 million degree tempera- 
tures. This uses a rapidly pulsed mag- 
netic field in one section of the toroid. 

One of the big problems in getting 
and maintaining such high tempera- 
tures is in keeping the pinch from 
touching the "cold" walls of the torus. 
If the plasma touches the wall, it will 
lose heat rapidly, and no fusion will re- 
sult. In order to keep the pinch as 
straight as possible, various methods 
have been used, but they principally 
add up to a magnetic field which is 
thrown around the plasma to keep it 
stable. 

Another problem is that of sustaining 
the high heat. So far it has only been 
maintained for thousandths of a second, 
through the input of thousands of am- 
peres of current discharged from huge 
banks of capacitors. 

Another difficulty is that of getting 
out of fusion more energy than has been 
put in. At the temperatures reached 
up to this time, scientists have not 
gained energy, but have lost it. In other 
words, they have put far more power 
into it than they have detected coming 
out due to fusion. However, with 
higher temperatures, they expect to 
gain a net output which will be usable, 
and thus may make the process self 
sustaining. 

One fascinating aspect of fusion 
power is that we may be able to get elec- 
trical power directly from the process. 
In other words, as the plasma pinch 
heats and expands, it would be used to 
cut the lines of force in the electromag- 
netic field surrounding it and induce a 
voltage which could be used directly as 
power, eliminating heat exchanges. 

Perhaps it may be visionary, but we 
may soon be creating our own suns right 
here on Earth. At any rate, we seem to 
be on our way. 

September, 1958 

POLY-PAK 8e 
PARTS JUBILEE 

SAVE $3 TO;30 
ON EACH POLY-PAK 

EXCLUSIVE WITH LEKTRON! EACH 

UNTIL SEPT. 15th ONLY. a . BUY 10 
POLY-PAKS ... PICK.11th FREE! 
MINI SIGMA RELAY. Sen. 
active. 10,000 ohm w/R-C 

assembly. Wt. 2 lbs. Reg. $8. 4 OUTPUT TRANSFORM- 
ERS. 50L6, etc. Wt. 3 

lbs. Reg. $8. 
' 'SUN BATTERY. Similar 

to famed 02M. 1" long: 
for hundreds of "tile" proj- 
ects. Reg. $2.0. IS ROTARY SWITCHES. 

Assur. gangs. Wt. 3 lbs. 
Reg. $12. 

60 TUBULAR CONDENS- 
ERS. Paper, molded oil, 

m pore. .001)2 to .5f to 1,ó00V. 
Wt. 2 lbs. Reg. $12. 

MINI -METER. 1a ' die. O r-1 MINI-METER. 
O Amps AC. Wt. 1 Ib. 

Reg. $3. 
8 -Pc. NUTDRIVER SET. 
Plastic handle 3/16" thru 

7plastic 
case. Wt. 1 lb. 

In 
$3. 

ENS- 
ERS 

CERAMIC 
disco, Otubu tubular; 

to .01 mf. Wt. 2 lbs. Reg. 811. 
f -I 30 DISC CONDENSERS. J water -the! Mini builders 
note! To .01 mf. Reg. $5. 

30 PRECISION RESIS- 
TORS. les. l/ & i W. 

Carboloy & WW. Wt. 1 lb. 
Reg. $15. 80 HI -12 CARBON RESIS 

TORS. IRC, Ohmite, 1/:h 
too! I,y, IW. 10 ohms to 10 
mega. Wt. 2 lbs. Reg. S15. 

300 -Ft. HOOKUP WIRE. 
Tinned, asstd. colors, 

sizes. Wt. 2 lbs. Reg. $5. 
0000-9999 COUNTER. 
Veeder-Root. Double shafts. 

Reg. $5. 
60 COILS, CHOKES. IF. 
RF ANT. Slug -tuned, too. 

Wt. 3 lbs. Reg. $15. rl 15 VOLUME CONTROLS. 
Duals, too. To 1 meg: 

some /switch. Wt. 2 lbs. 

1-1 ßg-12. 2 000 PCS. HARDWARE. 
Nuts, screws, washers, 

etc. Wt. 2 b. Reg. $8. 
S GERMANIUM DIODES. 

LJ Long leads, glass sealed. 
Reg. $5. 

20 INSTRUMENT KNOBS. 

brass nhert Bset li 
screwá 

Skirted, toot Wt. 2 lbs. Reg. 
$12. 20 PRINTED CIRCUITS. 

BUllt-In R/C circuits. In- 
tegrals Incl. Wt. 1 lb. Reg. 

4F-1. WORLD'S SMALLEST 
RADIO KIT. 21,ex2xl" All 

l'art.. instructions. Wt. 1 lb. 
Reg. $3. 

0-80 MINUTE TIMER. For 
LJ home, photo lab. Sounds 
alarm. Wt. 2 tbs. Reg. $6. 

SYLVANIA TV MIRROR. 
8012" stainless ateel.Hun- 

deeda uses! Wt. 2 lbs. Reg. $4. 

40 HI -Q CONDENSERS. 
Finest porcelain, NPO's 

too! Wt. 1 Ib. Reg. $6. 
60 TERMINAL STRIPS. 
Solder -lug & binding; to 

20 terms. Wt. 2 lbs. 
30 POWER RESISTORS. 
WW. 5 to 50 W; to 10.000 

ohms. Vitreous, too. Wt. 3 
Ms. Reg. $15. 

6 FERRI-LOOPSTICK 
CORES. To 7", Rat Incl. 

Wt. 2 lbs. 
SO PLUGS, RECEPTACLES. 
Audio, power, speaker, 

etc. Wt. 2 lbs. 

1_130 
MOLDED CONDENSERS. 

Black Beauties, etc. Finest 
made! Wt. 2 lbs. 

35 TUBE SOCKETS. 4 W 
9 -pin; ceramic, mica, 

shielded -based. too. Wt. 2 lbs. 
Reg. $9. 
1-1 125 CARBON RESISTORS. 

g 
1.ßi to 2 W; 15 ohms to I 

1 eta. 
Insulated types incl. Wt. 

POSTAGE -STAMP MIKE. 
Crystal, 100 to 8,000 cps. 

Wt. 1 lb. Reg. $7. 
6 DIODES. C stal & Ill - 
con. Some worth $10. 

Reg.66 
TRANSISTOR SOCKETS. 
17. 

1-1 
Mica -filled; for sub -mint 

tubes, tout 
D10 SWITCHES. 

115 VAC; SPST, SPDT 
ele. Wt. 1 Ib. rl SO KNOBS. Radio & TV. 

Asstd. colors, Ins. Some 
worth $1 ea. Wt. 2 lbs. Reg. 
$17. 100 -PART SURPRISE PAK. 

Asset. radio & TV para. 
Wt. 2 lbs. Reg. $10. 

2 P -N -P TRANSISTORS. 
Famous make: used In 

"name" radios. Reg $7. 
SO -PC. CONDENSER SPEC- 
IAL. Molded, paper, cera- 

mic, oil, mica, variable, dss 
Wt. 2 lbs. 6S -PC. RESISTOR SPEC- 

IAL. WW, precision car- 
bon, variable, mini. North 
$15. Wt. 3 lbs. 

13 -PC. TWIST DRILL KIT. LI 1/16" thru I/e by 641hs. 
W /calibrated case. Reg. $3. 

10 ELECTROLYTICS. 
LJ Tubularularand FP. Triples 
too! To 1000mf & 500V. Wt. 
3 iba. 10 "POLY" BOXES. Clear 

plastic, hinged, w /snap 
locks. Aastd sizes. Wt. 1 lb. 

T SCREWDRIVERS & 
RACK. Plastic handles. 7 

Different drivers w/wall rack. 
Wt. 2 lbs. 

WIRE STRIPPER/CUTTER 
Strips, cota sises 16 to 

22. Randy grip. Wt. 1 lb. 

WRITE FOR OUR FREE 12 -PAGE BARGAIN FLYER! 

BIG BUYS in `MINI -TYPE'! 
300 MICRPOWERE 

1 --ONLY ;3.1111 99 
TELEGRAPH KEY, 

iCHROME, 

BAKELITE C1 19 BASE ,EE8 RR/. 
SERIES 

3 -SPEED ARM w/ear- t.) 9 fridge, sapphire needle_ f. 
Prrecceives 

E PICKUP 
51.99 S EA ERB 3 OHMS 
t-MINI 

PM 
ft1.99 

CRYSTAL CORD CORD, 
HEARING Meet la PHONE, CORD, PLUG 

5,000 OHM MINI 
PL QE, W/CORD, t 

i1ó`9 BAROMETER, 5' ROUNDe 8 

COPE -SAW -DRILL- 

!!!IDEI 
MSBIT. FITS ALL $1 19 

IJWO0DEN4 ERHANOL 9,___%1.19 
TRANSISTOR TRANS- 
FORMERS. 20K to 1K; 

K . 
2K CT: CT 

to 32 OHMS e ch.1.39 1 ma SQ. METER, O to $9.99 " SO . MET ER, O $5 99 

TURNER 
MIKE, hand, desk, 

[J5tand- 100-8.000 vea. $2.98 Lá cable1.2-HOUR 

opesPAc on 
tt eee. 

IW5V BOIeE Iite 
eel l)_i1TD 

LENGUN. 

115VAC. For fine 99 work. Easy grip, w/tip - 
Cheek items wanted. Return entire 

I HOW TO ORDER: 1 ad ./check or M.O. including aofR- 
c en postage; excess returned. C.O.D. 

orders, 2 down; rated, net 30 days. Print s add b., 
amount money enclose, g- (Caada postage, 45c Ist Ib., 

t add.' Ib.l EXPORTmORDERS oat/Iran 

I I 3 3 i;l9 
129 EVERETT AVE. 

CHELSEA 50, MASS. 
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At Last! 
The Book That Tells 

by Donald Carl Hoofer 

Here's the book on tape recording, by one of 
the foremost authorities in the field. Everything 
you need to know about the most up-to-date 
equipment and techniques. Full information 
on STEREO recorders and tapes ... a special 
section on MAINTENANCE ... plus 

Choosing your recorder 
Taping off the air 
Editing tapes 
Dubbing your records 
Things you can get free 

and many more informative chapters. 

FAWCETT BOOK NO. 382 75 CENTS 

NOW ON SALE AT YOUR LOCAL NEWSSTAND 

Check Your RPM's 

Continued from page 65 

one or the other direction. A shifting 
in the clockwise direction indicates that 
the speed is too fast; a counterclockwise 
movement of the bars or dots indicates 
that the speed of the turntable is less 
than 331/3 rpm. 

A very slow shift of the bars or dots 
is not important in terms of listening 
quality. However the markers should 
not shift more than 10 degrees in one 
second; if they do, consult the instruc- 
tion manual for your record player or 
change for speed adjustments 

Two -Way Radio For All 

Continued from page 58 

Unlike the cheaper, portable AM sets 
which can be operated on one frequency 
only (465 mc) , there is a wide choice of 
operating frequencies for the higher - 
powered, more expensive FM Citizens 
Radio units. At the present time, speci- 
fic frequencies are not assigned to li- 
censees who pick their own channels 
within the 460-470 megacycle band. 
Generally, the man who sells the equip- 
ment picks a frequency within the band 
not being used by someone else in the 
same area and orders the equipment 
supplied with appropriate crystals, 
which lock the transmitter and receiver 
to the desired frequency. 

Citizens Band FM mobile radiotele- 
phone equipment is available from sev- 
eral manufacturers including RCA, 
Kaar, General Electric, Motorola, Du- 
mont and Link. Mobile units for instal- 
lation in motor vehicles run from $500 
to $800. Companion equipment for home 
base costs from $500 to $1500, depend- 
ing upon range requirements and gadg- 
etry. 

You can buy and even install your 
own equipment, if you follow the pub- 
lished instructions provided by the 
manufacturer. In most cases the actual 
installation is made by the selling dealer 
or an authorized service representative. 
You cannot, however, service the trans- 
mitter portion of the equipment your- 
self unless you hold a first or second 
class radiotelephone license. 

Electronics Illustrated 



The Picnic Music Maker 

Continued from page 33 

teries making up the power supply in 
series to furnish 6 volts. Connect an ad- 
ditional lead from the frame (or hous- 
ing) of the phono motor to the frame of 
the loudspeaker and, finally, to the 
chassis of the amplifier, bonding these 
three components together electrically. 

As a final step, insert four flashlight 
batteries in the battery holders and 
close the ON-OFF switch (SW1), 
checking the rotation of the turntable. 
The turntable should rotate in a con- 
ventional clockwise direction. If it ro- 
tates "backwards" (counterclockwise) , 

reverse the lead connections to the 
motor terminals. 

In some instances, you may find that 
the turntable will not revolve when the 
switch is closed. Many currently avail- 
able DC operated phono turntables 
have an "OFF" position for their speed 
selector lever. When the lever is in this 
position, pressure is removed from the 
turntable idler wheel, thus reducing 
any tendency for the idler to develop a 
flat spot. Therefore, if you find that the 
turntable does not rotate, check the po- 
sition of this lever. 

To complete the wiring of the phono- 
graph, connect the shield of the pick-up 
arm's lead to the amplifier chassis and 
the central "hot" lead to Rl. Run this 
lead as far away from other wiring as 
you can. The assembled board is then 
placed in the phonograph case. 

You'll find that battery life will de- 
pend on how often you use the phono- 
graph and on how many records you 
play at each session. Since the batteries 
are used only when the phonograph is 
in actual use, you'll find that under 
typical operating conditions, battery life 
will be long. 

One further tip -the small battery 
motor is not very powerful. You'll find 
it best to stick to the smaller sized 
"popular" records, avoiding 10" and 12" 
discs. 

But whether you use your completed 
phonograph for mood music, for 
dancing, for romancing, or to furnish 
background music for sheer relaxation, 
one thing is certain ... you'll have lots 
of fun!!! 
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TUBES TESTE' GUARANTEED 
New, Surplus & Used Our 12th Year in Business 

6506 2.00 707 .79 
69437 .99 12AT4 .59 
4C4 .49 12AT7 .79 
6C89 .69 12AU7 .59 
8C136 1.49 12AV6 .59 
OHS .59 12A9 .59 
613 .39 124%4 .79 
516 .59 12AX7 .79 
6101 .59 129117 .89 
8K7 .79 12E77 .89 
SL6 1.19 12SA7 .e9 
694 .59 125K7 .69 
6547 .79 12SN7 .69 
6SN7 .69 125Q7 .59 
55.17 .69 14A7 .89 
65K7 .69 19806 1.49 
6SL7 .89 255Q5 1.29 
6SN7 2/51 2525 .79 
6507 .S9 35C5 .59 
674 1.19 35L6 .59 
678 .98 33W4 .59 
6116 .89 3525 .55 
6116 .59 SOAS .59 
6W5 .79 sols .70 
6X4 .39 SOCS .69 
7A8 .79 SOL{ .59 
7CS .79 75 1.00 
7F7 .79 76 S $1 
7F8 .79 77 5/51 
7N7 .79 10Y 3 /31 

NEW TRANSISTORIZED "TABPAK" 
D.C. Power Supply!!! Kit or Assembled. Filtered. small in @ael 
Quiet! Light Wgt.! Input 12 te 14VOC. (taw Idle Current.) 
Output 450 4 tap @ 230 VDC at up to 150 ma/65 watts. 
"TABPAK" Assembled TR39CB $35 
"TABPAK" Kit TR39CK $30 

DC POWER for TRANSISTORS! 
Transistors! Filtered Power Supply Kit used to power translator 
eircuits, amplifiers ete. Delivers 12VDC at 2 AMPS filtered less 
than 0.5 Me ripple or 28VDC at IA TPSK2 kit $18, TPS2W 
assembled & wired $24. 115VAC Inpt. 

INFRARED SNOOPERSCOPE 
SEE IN DARK TUBE 

Selected OTC). Image Converter Tube, HI -sensitivity 
simplified design 2" die. Wlllemlte screen -Hi -Res- 
olution. Tube & Data ss3 e, 2 for $9 

SNOOPERSCOPE POWER SUPPLY KIT 
Model S2001K-4SOOVOC/35MA Supply using dual 
doubler ekt. Less chassis & grill $13.95 

NEW! INTERNATIONAL RECTIFIER CORP. 
FULL WAVE BRIDGE RECTIFIER. 130 VAC FACTORY RATED 
3SOMA,100VDC. OTO OUTPUT UP TO ONE-HALF AMP. 20 
PLATES 4-5-1: NEWLY MFaRD FOR GOY. COST 58.10. "TAB" 
SPECIAL $1.23 e. S for $5. 

POSTPAID 48 STATES 

"IBM" COMPUTER MEMORY TOROID TRANSFORMERS MINIA- 
TURE PLUGS -1N 9 -PIN SOCKET MFOR COST 59 EACH. SPECIAL 
2 for $1. 

NEW "TABTRON" SELENIUM RECTIFIERS 
FULL WAVE RIDGE 

Dated -One Year Guarantee 
18VAC; 14VDC-1 Am¡,. $1.40; 2A 32.00; 3A $2.90; 
4A $3.50: DA $3.93; IGA $5.85; 12A $7.20. 
36VAC /28VOC-1 Amp. $2.80; 2A $3.40; 3A $4.10; 
4A $6.40: AA $7.70; 105 $11.35; 12A $14.25. 

18 VOLT e 8 AMP OC PARTS PACKAGE, CONTAINS BRIDGE 
RECTIFIER 7. 18 to 24V. SA (5 lb) TRANS. 115 VAC INPUT, 
$20 value. Delivers 14 to 20 VDC, Ideal R. R. ____SPECIAL $11 

NEW GTD RADIO & T.Y. RECTIFIERS 
3511A 40e e, 8 for $2; 65MA 45e e, S for $2; 75MA 49e e, 
S for 32; 1OOMA 59c e. 6 for $3; ISOMA 70e e, 8 for $5; 
2SO1AA 79e e, 8 for $4; 300MA 86e , S for $4; 350MA $1.00 
@, 8 for $7; 400MA $1.10 @ . 5 for $3; SOOMA 51.33 18, 
4 for $5; 6SMA, 260V $1.10 @, 5 for $3; 100MA/260V $1.23 
@, 9/310; 100MA/156V 93e @; 300MA/156V 31.75, 3,35. 
Order $10. Postpaid 48 "Mates! 

MFRS. & DSTRBTRS. WRITE FOR QTY. PRICES 
NEW SILICON 500MA'100'C/14011 Rectifier Hirst Sealed with 
clip 51.33 el, 7 for 510. 

KITS! Each "TAB" Kit Contains The Finest Selection 
Kit 35 Precision Resistors 
Kit 10 Switches 
Kit 75 Resistors 4í/í!2W 
Kit 150 Carbon Resistors 
Kit 45 Panel Lamps 
Kit 12 Electrolytic Cond's 
Kit 15 Volume Controls 
Kit 36 Tube Sockets 
Kit 65 Tubular Condensers 
Kit 500 Lugs á Eyelets 
Kit 10 Bathtub Oil Cond's 
Kit 5 lbs. Surprise Package 
Kit IO Transmit Mica Cond's 
Order Ten Kifs 
We Ship Elevenlll 

Kit 40 Insulators 
Kit 35 Power Resistors 
Kit 75 Mica Condensers 
Kit 5 Crystal Diodes 
Kit 250 ft. Hook Up Win, 

Asat'd 
Kit 100 Fuses, asst'd all types 
Kit 100 Ceramic Condenser 
Kit ISO Coil Forms 
Kit 5 Crystals á Holders 
Kit 65 Inductors & Coils 
Kit 5 Microswitches 
Kit 10 Wheat Lamps 
Kit 3 Transistors Xfmrs 

ONE EACH ABOVE 99c KIT ONLY 

FREEI WRITE TODAY FOR OUR NEW CATALOG 

"TAB 
TERMS: Money Back Gtd. $2 min. " order F.O.B. N.V.C. Add shpg. eh 
or for C.O.D. 25% DeP. Prises shown 
are subject to change. 

.-111-VF Liberty St., N. Y. 6, N. Y., Rector 2.6245 
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Just 2 settings on the NEW 
FAST -CHECK TUBE TESTER 

SIZE: 
H: 111/4" 
W: I45/8" ' 
D: 4,43" 

NEWT Special compartment to accommo- 
date line cord and CRT Test Adapter cable 

TRY THE FC -2 BEFORE 
YOU BUY IT! 
Shipped on approval for FREE 10 day 
trial ...No obligation to buy 

EASY TO BUY IF 
YOU'RE SATISFIED! 

Pay in small monthly payments at net 
cosh prices... no financing charges 

MODEL FC-2-housed 
in rugged oak carrying 
case complete with 
CRT adapter, tube 
listings.... ... only 

O GUARANTEED 
FOR ONE 

Net FULL YEAR 
This extremely low price is made possible only because 
YOU ARE BUYING DIRECT FROM THE MANUFACTURER 

WHAT 
SERVICE 
SAYING 
THE FC- 

MAIL COUPON 
NOW-NO 
MONEY RE- 

QUIRED WITH 

ORDER... 

ABSOLUTELY 

NO RISK ON 
YOUR PART... 

Name 

"You've really mode tube testing o snap"'.. "I've 
almost got the cost of the Fast -Check paid off 

MEN are with the extra money I've made, and it's 
ABOUT only 2 weeks" . "It's easier to use 
2 than you said" "I wouldn't ever want to 

be without it" "I use it in the shop and take it 
along on every call." Names on request 

tests over 600 tube types 
completely, accurately 
. . AND IN SECONDS! 

NO MULTIPLE SWITCHING 
NO ROLL CHART CHECKING 
CANNOT BECOME OBSOLETE 

Engineered to accommodate all future 
rube types ... new tube listings fur- 
nished periodically. 

The FAST -CHECK enables you to save valuable time 
and eliminate unprofitable call backs. You earn 
extra money and win confidence by showing your 

t customer the actual condition and life expectancy 
of the tube on the large meter scale of the FC -2. The 
extra tubes you will sell each day will pay for the 
FAST -CHECK in a very short time. 

WIDE RANGE OF OPERATION 
Checks quality of over 600 tube types ... more than 
99% of all TV and radio tubes, including the newest 
series -string TV tubes, auto 12 plate -volt tubes, OZ4s, 
magic eye tubes and gas regulators. 
Checks inter -element shorts and leakage. 
Checks for gas content. 
Checks for life expectancy. 

IMPORTANT FEATURES 
Checks each section of multi -section tubes and even if 

only one section is defective the tube will read "Bad" 
41 long lasting phosphor -bronze tube sockets accom- 

modate all present and future tube types-cannot become 
obsolete 1/ Less than 10 seconds required to test any tube 
,/ Large D'Arsonval type meter is extremely sensitive yet 
rugged-is fully protected against accidental burn -out 
/ Line isolated 1/ 7 -pin and 9 -pin straighteners con- 
veniently mounted on panel ,/ Quick reference tube chart 
lists over 600 tube types ,/ Line voltage compensation 

JNEW.] A specially designed PICTURE TUBE ADAPTER cable is 
now part of the FC -2 ... making it a highly efficient CRT Tester - 
Rejuvenator. This feature eliminates the need of carrying extra 
instruments and makes the FC -2 truly an all-around tube tester. 
The adapter enables you to check all picture tubes (including the 
new short -neck 110 degree picture tubes) for cathode emission, 
shorts and life expectancy .... also to rejuvenate and restore 
cathode emission of weak picture tubes. - MIR MOM -- II= BMW RIM --IWZ BMW w --- IOW 

CENTURY ELECTRONICS 11 Roosevelt Avenue CO., fr INC. Dept. 407, Mineola, N.Y. I 
Please rush the new Model FC -2 FAST -CHECK TUBE TESTER for a 10 day trial period. If I am not completely 
satisfied I will return the instrument within 10 days without further obligation. If fully satisfied I agree to pay 
the down payment within 10 days and the monthly installments as shown. No financing charges are to be 
added. Should I fail to make payment when due, the unpaid balance shall become due and payable at once. 

BUDGET TERMS: Pay $14.50 within 10 
days after receipt of instrument. Bal - 
once $11.00 monthly for 5 months, 
plus shipping charges. 

2 PREPAID TERMS: Enclose $69.50 with Address 
coupon as payment in full and Century 
will pay all shipping costs. 
10 day money- back guarantee. City State.. - - m - - - - - - MOM - - - - - - 
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-- You PrRacticp 
Kits NRI 

l',_upl,. ,lpJ ill 
Technician, more t 
New Electronic proc 
ing the job opportu 
Television -Electronic 
Right in your ovrt hi 
time, you can gain ki 
skills needed to get 
vast industry. Y.)u le 
get NRI kits dtvelo 
give actual practice 
As part of your NRI 
get all parts indudit 
build the 17" Televis 
ti -use vacuum Libe 
at left, use it to lear 
tronic circuits, ma 
ments. All r,,.inil.rr:.41 

Learn Radio-TELE VISI 

roadcasting offers satisfying careers. Hundreds of Radio and 
elevision stations on the air offer interesting jobs for Operators 
nd Technicians. Police, Aviation, Two -Way Communications 
re expanding. Men with Radio-TV training are in demand. 

solid, proven field of opportunity for good pay is servicing 
re millions of Radio and TV sets now In use, Government, mili - 
t y, guided missile manufacturers. industry . . . all need 
echnicians. Color TV, Hi-Fi are increasing the opportunities. 

AT HOME IN Y 
Start Soon to Earn $10-S1 
a Week Extra in Spare Tim 

Many NRI students find it easy and profitable to fix sets 
friends and neighbors starting a few months after snrolli 
Use tle Teeter built with parts NRI furnishes to locate e 
correct Radio-TV receiver troubles. Picking up $10 S15 a 
more g wk give substantial extra spending money. it 
who wart in spare time soon build full time Radio-^elevis 
sales and service b.sinesses, enjoy prestige, respect and sac 
faction in ;his fast growing industry. 

Benefit by NRI Experience- Oldes 
Largest Home Study Radio-TV Scho 
NRI's more than 40 years experience training men for succ -the outstanding record and reputation of this school-ber 
fits you in many ways. NRI methods are tested, proven. Sr 
cessful graduates are everywhere, in small towns and 
cities. Here is an investment that pays big profits won. Et 
week, invest only a few hours spare time in yourself-p 
paring to be a Radio -TV -Electronics Technician. Invest 
training to get ahead. NRI can provide the training you nee 

NRI Is The Tested Way to Better Pa 
Technical know-how brings better pay. fast advanceme 
Radio -TV -Electronic opportunities are great, and are inert 
ing. NRI bas devoted over 40 years to developing simplif 
practical training methods. Mailing the card at right can 
one of the most important acts of your life. Do it now. Reas. 
able tuition, on low monthly payments available. Let us s.. 
you an actual Lesson and 64 page Catalog- 
BOTH FREE. Address: NATIONAL RADIO 
INSTITUTE, Dept 8JK, Washington 16, D. C. 

National Radio Institute 
Wa=j;ïrïoc)ii, 1C; C). ; . 1=-_i. 1914- J. E. Es 

Fourdt 
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STERÈÖ' 

the stereo space problem is: solved... 

with the ibe: /Lei.. De it 

:;;;., ,<<f .; ..,.-. 

.. 

matching Electro -Voice and all other high quality systems 
Now, for the first time, you don't need two full -range 
speakers to enjoy the added third dimension of stereo- 
phonic sound ... thanks to a new application by Electro - 
Voice engineers of a basic principle of acoustics. As early 
as 1934 it was verified that bass tones below 300 cps do 
not indicate the location of the sound source ... therefore, 
these tones contribute no stereo effect. This is because 
the ear lacks the ability to qualify direction when sound 
wave -lengths reach 23/z feet or more between their pressure 
crests. The entire stereo effect relies upon the directional 
placement of sounds above this point. The second sound 

source in stereo, therefore, need only be a system designed 
specifically to reproduce that directional part of the audio 
spectrum above 300 cps. Based upon this fact, Electro -Voice 
engineers developed the STEREON, an uncompromised 
second channel loudspeaker to match even the largest 
bass producer ... a compact, functional furniture piece 
allowing greatest placement flexibility for optimum stereo. 
The STEREON is designed to complement any full -range 
speaker by reproducing only those frequencies required for 
stereo, thus eliminating your need for a second expensive 
bulky enclosure. 

" HERE'S WHAT HAPPENS: 
Low bass frequencies from both stereo channels are prop- 
erly phased through the XX3 STEREON Control Filter 
and channeled ink) your present full -range speaker to 
utilize its full -bass reproduction capabilities; the mid -bass, 
treble and very higE tones are fed, one channel to your 
full -range speaker, the other channel to the STEREON 
...to give you full dimensional stereo ...inexpensively, 
compactly. 
Stereo-the Electro -voice STEREON way-gives the im- 
pact and true-to-life spaciousness of the original perform- 
ance ... puts you in -he best seat in the house. 

(In larger rooms, by the way, when you'll want stereo 
with the scope and magnitude of the latest movie processes 

you add-on two additional STEREONS, placing 
them inconspicuously around the room. The two central 
STEREONS simply parallel each of the channels and are 
adjusted to a slightly lower level to make a smooth sound 
picture - - - providing directionality and full depth ... the 
ultimate in stereo.) 
Hear the remarkably versatile Electro -Voice STEREONS 
demonstrated at your Electro -Voice show room. After one 
listening you'll agree that STEREONS are THE answer 
to stereo in your home. 

GO -ON TO STEREON ... FOR SUPERLATIVE STEREO NOW... 
For more complete information on the Stereon and other Electro -Voice ways to go Stereo, write for free booklet on ri: loosing stereo equipment. 

....-' 

'` ̀ ys, 
N DARD 

® 
ELECTRO -VOICE. Inc. 
Buchanan. Michigan 

Foremost In Eieotro-Acoustics -Mg? Fidelity Loudspeakers and Enclosures ;or STEREO. Microphones, Phono - 
Cartridges and Public Address Speakers, Marine Instruments, EV! Professional Electronic Instruments and Military Material. 

STEREON I11 -3 -way system for use with high efficiency systems. 
Employs MT30 mid -boos coaxial assembly and 135 VHF driver, built 
into integral 200 cps toper rate horn. Integral crossover network limits 
overall input to signals above 300 cps crosses over electrically at 3500 
cps to Model T35 VHF *Iver. Flat response ± 2 db 300 cps to 19,000 
cps. Two AT37 level coitrols at rear provide overall level match to full 
range speaker system. Quality match assured by individual control of 
"Presence" and "Bri licence" control. Available in mahogany, walnut, 
and limed oak. Size: 25" high, 173/4" deep, 71/2" wide. Shipping 
weight: 37 lbs. Net $129.50 
STEREON 1A-Identical to Stereon Ill, for use with normal efficiency 

systems. Uses MT3OB and T35B driver components. Shipping weight: 
33 lbs. Net $99.50 

XX3 STEREON CONTROL FILTER-For use with Electro -Voice Stereons. 
Uses matching transformer one crossover network components. All signal 
of 1st channel above 300 cps feeds Stereos; all signal below 300 cps 
from this channel is combined with full range output from second 
channel to utilize full bass reproduction capabilities of a single full 
range system. Input impedance from bole amplifiers 8 ohms, output 
impedance 16 ohms nominal. Size: 53/4" high, 43/4" wide, 53/4" deep. 
Shipping weight: 8 lbs. Net $30.00 

STEREO begins with the E -V totally compatible STEREO Cartridge-already the accepted standard. 


