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TEST 5 TUBES in 4 SECONDS each... ACCURATELY! 

WITH THE NEW ADVANCED ENGINEERED 

P 
MODEL 116 

Gm. & Em. ULTRAFAST 

TUBE & TRANSISTOR TESTER 

PRECISE MODEL 116K in kit form $69.95 
PRECISE MODEL 1I6W factory wired $119.95 

Incl. Carrying Case 8 Cover 

Servicemen know the Precise Model 111 (the winner in an independent survey) 

easily rates "the finest tube tester in the field" at any price, BUT FOR AN ON 

THE JOB QUICK -TEST ... the fastest, most accurate is the PRECISE Model 116. 

What's more you test tubes the foolproof method inherent in the famous Precise 

Model 111. 

Did you ever wish you could plug in 5 of the same type tubes at once and check 

each one individually by rotating a switch? YOU CAN WITH THE PRECISE 

MODEL 116 -Plug in 5 IF tubes and let them heat up at once and then check 

each one separately by rotating the TUBE BANK switch. ACTUALLY CHECK 5 

TUBES IN 20 SECONDS, 4 SECONDS PER TUBE. 

The Precise Model 111 taught the lesson that IF amplifier tubes (like the 6BC5 

or 6AU6) should be tested for Gm (mutual transconductance) while the power 

amplifiers (like the 6L6) should be tested for Em (emission)- that's ULTRAFAST 

Model 116 test! It checks each section of each tube separately ... by rotating the 

FUNCTION SWITCH ... each triode of o dual triode is checked individually ... 
each diode and the triode of a duo -diode -triode is separately tested and not 

lumped as in other testers ... and a pentode is tested as a pentode -not a diode. 
TRANSISTORS, SHORTS, GAS, LIFE, Em,. Gm etcetera can be tested with the 

PRECISE Model 116. 

You can inexpensively extend the Precise Model 116 to test filament current, etc. 

The Model 116 gives an accurate, ultra -fast (3 basic knobs for testing) check of 

television tubes! 

No Surplus -An etched panel -beautiful Moleskin covered wood carrying case 

and cover and specially simplified instructions makes the PRECISE MODEL 116 

THE FINEST FAST -CHECK TUBE TESTER AND DOLLAR EARNING TRAVELING 

COMPANION A TV SERVICEMAN EVER HAD. 

Not yet at your distributor. Order NOW to insure early delivery. 
SEE YOUR LOCAL DISTRIBUTOR FOR PROOF OF WHAT WE OFFER - OR WRITE 

US FOR DOCUMENTARY RESULTS OF AN INDEPENDENT SCIENTIFIC SURVEY. 

THE FINEST VOLT, REG, 
7" VTVM KIT 

9071K .. .... $35.95 
9071W .. . -... $49.95 

K = KIT 

LOW PRICED RF SIGNAL GENERATOR 
BEST BUY" IN GEN. FIELD 

610K .. 523.95 
6101(A pre assembled head ... $28.95 
Blow $39.95 

THE FAMOUS MODEL .t 111 
111K _.. 579.95 
111W ........ $139.95 

Incl. Carrying Case 8 Cover 

**; 
.9 sa 

LOW PRICED 5" SCOPE 
315K ..... ... 549.95 
315W .. .. $84.95 

UNIV. AF, SINE, S0, & PULSE GEN 

635K 533.50 
635W $52.50 

SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY! 

LOWEST PRICED 
WIRED 41/2" VTVM 

909K ....... _ ............._ $2 

5. 

MOM 
THE FIRST LOW PRICED 

7" COLOR SCOPE 
300K ... $99.95 
300W ..... $199.00 

THE FIRST ANO ONLY 
FM" COLOR SCOPE 

308K .. 5129.50 
308W _. $229.50 

FirApirrifil 
ri ®: ,4406111 

RF -AF -BAR GENERATOR 
with pre -assembled head 
630K ....... ._.. _.. $39.95 
630KA . _. $38.95 
630W _.. .....__ $53.95 

Prices slightly higher in the West. Prices and 
PTAK ..$2.95 specifications subject to change without notice. 
PTAW $4.25 

DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A. 



1 Will Send You A 

SAMPLE LESSON FREE 
to show you how easy, practical it is to 

Train at Home for Good 

Radio -Television lobs E. 

f 
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America's Fast Growing 
Industry Offers You Good 

Pay Plus a Bright Future 
TRAINING plus OPPORTUNITY is the 
PERFECT combination for ambitious men. 
Let me send you a sample lesson from my 
course to prove you can keep your job while 
TRAINING at home in your spare time for 
better pay and a brighter future. I will also 
send my 64 -page book to show you that Radio - 
Television is today's field of OPPORTUNITY 

Make $10, $1E, a Week Extra for properly trained men. 
Many men 1 train fix neighbors' 

they 
en, Television's Growth is Making make extra money, soon after they en- J 

roll. Actual eq- jpment you build gives More Jobs, Prosperity practical &perieme, i rosperity 
Radio is bigger than ever and television is growing 
fast. Government, Aviation, Police, Ship, Micro- 
wave Relay, Two Way Communications for buses, 
taxis, railroads are other growing fields for Radio - 
Television train_,1 men. 

Mail Coupon -Find Out About 
This Tested Way to Better Pay 

Take NRI training for as little as $5 a month. 
Many NRI graduates make more in two weeks 
than the total cost of my training. Mail coupon 
today for Actual Lesson and 64 -page Book -Both 
FREE. J. E. SMITH, National Radio Institute, 
Dept. 6AD4, Washington 9, D. C. Our 40th Year. 

You Learn by Practicing 
with Equipment I Send 

I Trained These Men 
"I have a regular job as a police captain 
and also have a good spare time Radio 
and Television service business. Just 
opened my new showrooms and shop." - 
C. W. LEWIS, Pensacola, Florida. 

I. sled to quit my job and do TV work 
full time. I love my work and am doing all 
right. If fellows knew what a wonderful;, 
inve -tment NRI is, they would not hesi -- 
t;:tt. --W. F. KLINE, Cincinnati, Ohio. 

"Thanks to NRI, I operated a successful 
Radio repair shop. Then I got a job with 
WPAQ, later WBOB and now am an 
ngineer for \VHFE." -VAN W. WORK - 

MAN, High Point, N. Carolina. 

AVAILABLE 6tI 
VETERANS 6UNDER 

M. J. E. Smith, President, Dept. 'iE Jt Nothing takes the place of practical National Radio Institute, Washington 9, D.C. experience. That's why NRI train - Mail me Sample Lesson and 6d -page Book, FREE. ing is based on LEARNING BY (No salesman will call. Please write lainly.) DOING. My training includes 1 
p 

kits of parts which you use to ' Name age 
build equipment and get prat -' 

Address tical experience on circuits 
common to both Radio and I City Zone State Television. Shown at left is the 
low -power Broadcasting Trans - I VETS of discharge 

write mdate 
mitter you build as part of my 
Communications Course. L App-oved Member, National Home Study Council -1 

POPULAR ELECTRONICS is published monthly by Ziff -Davis Publishing Company, William B. Ziff, Chairman of the Board 11946- 1953), at r,4 E. Lake St., Chicago 1. III. Entered as second class matter August 27. ' 954 at the Post Office, Chicago, Illinois. SUBSCRIPTION RATES: One year U.S. and possessions, and Canada $3.00: Pan -American Union Countries $3.50: all other foreign countries $4.00. 
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Train in Great Shops of COYNE for better jobs in 

LL E R 
COLOR 

À 
TWO TOP OPPORTUNITY FIELDS 
Whether 17 or up to 45 years of age, train the Coyne 
way for a better job and a real future in ELECTRIC- 
ITY- ELECTRONICS or TELEVISION - RADIO, 
fields that offer a world of opportunities. Train on real, 
full -size equipment at COYNE where thousands of 
successful men have trained for over 57 years - 
largest, oldest, best equipped school of its kind - 
established 1899. No advanced education or previous 
experience needed. Employment service to graduates. 
START NOW -PAY LATER - Finance Plan and Easy 
Monthly Payment Plan. Also part -time employment 
help for students. Training in Refrigeration and 
Electric Appliances can be included. 

a W. COOKE, Resident FOUNDED 1899 

A Technical Tiede Institute Operated Not For Profit 
500 S. Paulina Street, Chicago, Dopt. 56 -71H 

ELECTRICITY RADIO TELEVISION REFRIGERATION ELECTRONICS 

MAIL COUPON 
FOR FREE BOOK 
Send coupon for 4.8 -page illus- 
trated book "Guide to Careers 
in Electricity -Electronics and 
Television- Radio." No cost; no 
obligation; no salesman will call. 
Vets and Non -Vets get vital 
facts now! 

I^ I B. W. COOKE, President 
COYNE ELECTRICAL SCHOOL 
500 S. Pauline St., Chicago 12, 111., Dept. 56 -71H 
Send BIG FREE book and details of your training 
offer. This does not obligate me and no salesman 
will call. I am interested in: 

( ) Electricity -Electronics ( ) Television -Radio 

Name 
Address 
City -State 

Horne Training 

You CAN QUICKLY 
BE DOING 

INTERESTING 

PROFITABLE WORK 

LIKE THIS 

The future is YOURS in TELEVISION! 
A fabulous field -good pay - fascinating work -a 
prosperous future in a good job, or independence in 
your own business! 

Coyne brings you MODERN -QUALITY Television Home Train- 
ing; training designed to meet Coyne standards at truly lowest cost 
-you pay for training only -no costly "put together kits." Not an 
old Radio Course with Television "tacked on." Here is MODERN 
TELEVISION TRAINING including Radio, UHF and Color TV. 
No Radio background or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job Guides to show you how to 
do actual servicing jobs -make money early in course. Free Life- 
time Employment Service to Graduates. 

L E. CESKE, 

Prssltni 

A TECHNICAL TRADE INSTITUTE OPERATED 
MOT FOR PROFIT 

x00 S. Paulina Street, Chicago 12, Dept 56 -HT7 

May, 1956 

Cobne.-the 7netitution behind iii. (rain- 
. IA< lewdest. bidet. beet ea uinaed 

r gideneialahaolo )itekind.Fo,nded18e9. 

Send Cautzo# ¡cat gliee 
Beak 
and full details, 
including easy 
Payment Plan. No 
obligation, no 
salesman will call. 

rCOYNE Television 
Home Training Division 
500 S. Paulina St., Chicago 12, III. 
Dept. 56 -HT7 
Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms. 

L`o wOYNEHOo 

Name 

Address 

City State 
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fimerictin Beauty 
ELECTRIC SOLDERING IRONS 

FOR 
bLTTER 

CONNECTIONS 

No 

33113 

1/8" 
Tip 

No. 

313fl 

3/8' 
Tip 

A craftsman is known by the tools he 

uses. Because "American Beauty" stands 

for fine tools, put one in your shop and 

do a finer job of soldering. 

Used by the country's leading radio, 

TV and electronics manufacturers on 

production lines. Quality -built for a life- 

time of service - a pleasure to use. A 

size and shape for every ¡ob. 

Available at your electronics supply 

store or write direct to- 

AMERICAN ELECTRICAL 
HEATER COMPANY é t.,!¡ 

152-H DETROIT 2, MICHIGAN 

6 

511404 
1094 

ITEMS OF INTEREST 

Edison Ham Award to Blind Electronics Genius 

R/C Model Truck Runs Four Hours on Batteries 

Electronic Check and Double -Check 

Fountain Pen Radiation Counter 
Safety Computer Forecasts Atomic Fall -Out Pattern 

Ultrasonics Takes Guesswork Out of Lumber 

Grading 
"Back " -Mounted TV Transmitter 
Low -Powered Transmitters Will Telecast to Rural 

Communities 

NEW PRODUCTS 

39 

39 

40 

40 

40 

47 

51 

51 

Humidity Sensor Plate for Experimenters 45 

New Kits for Home Experimenters 47 

New Era in House Wiring 62 

(See also pages 64, 65 and 74) 

COMING NEXT MONTH 

POPULAR ELECTRONICS 

New Life for Citizens Band 

The citizens radio band for two -way com- 
munication is being revitalized. Read this 
account of new equipment and how you 
may own and use a transceiver. 

Economy V.T.V.M. 

Simplified circuit design for an efficient test 
instrument. Construct this unit in your spare 
time at half the cost of kits and ready - 

built equipment. 

SWL's Friend -The Antenna Pecker 
A gadget to tune the receiving antenna. It 
will add miles to your DX'ing and S- points 
to your receiver. 

Two Are Better Than One 

Hi -fi discussion of two -way speaker sys- 
tems. Practical hints on setting up your 
own, recommendations for components. 

TV DX 

Here is proof positive of those reports on 
2500 -mile TV reception. How TV signals 
jump fantastic distances and what you 
have to do to see these programs. 

IN THIS MONTH'S 

RADIO & TELEVISION NEWS 

(MAY) 

The Transistor in Industry 

Magic Earphones 

Transistor Intercom Amplifier 

Ceramic Cartridges and Equalization 

Realistic High Fidelity -The Room in Which 
You Listen 
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T. 
L. C. torte, B.S., M.A. 
President, Rodio-Tele- 
vision Training Aux. 
clarion. Executive 
Director, Pierce School 
of Rodio & Television. 

VETERANS -- NON -VETERANS 

TRAIN NOW FOR A 
TOP -PAY JOB IN 

TELEVISION 
No Experience Needed -I train you AT HOME in your SPARE TIME 

NOW - while the Television- Radio- Electronics industry is 

expanding at the fastest rate in history - is the time for 

you to prepare for a top -pay lifetime job ... or your own 

profitable business. 

New TV stations are going up constantly ... sales of TV 

sets are breaking all past records ... new products are 

being announced almost every day ... new plants are 

LEARN BY DOING 
As part of your training I give you the equipment you need 
to set up your own home laboratory and prepare fora BETTER- 
PAY TV JOB. You build and keep an Electromagnetic TV 
RECEIVER designed and engineered to take any size picture 
tube up to 21 -inch, (10 -inch tube furnished. Slight extra cost 
for larger sizes.) ... also a Super -Het Radio Receiver, Af -RF 

Signal Generator, Combination Voltmeter -Ammeter -Ohmmeter, 
C -W Telephone Transmitter, Public Address System, AC -DC 
Power supply. Everything supplied, including all tubes. 

springing up to reef the heavy demand for these products. 

Trained men are needed urgently. The head of CBS- Colum- 

bia product service department estimates that the industry 

will need 200,0700 service men by 1959. The best jobs will 

go to the men who are ready for them. Right now is the time 

for you to prepare yourself. Delay can be costly. 

STUDY NEWEST DEVELOPMENTS 
My training covers all the latest developments in the fast -growing Television - 

Radió- Electronics industry. You learn about FM - RADAR - COLOR TV - 
TRANSISTORS - PRINTED CIRCUITS, etc. 

CHOOSE FROM THREE COMPLETE COURSES 
covering all phases of Radio, FM and TV 

1. Radio, FM and Television Technician Course - no previous experience needed. 

2. FM -TV Technician Course- previous training or experience in radio required. 

3. TV Cameraman and Studio Technician Course - advanced training for men 

with Radio or TV training or experience. 

EXTRA TRAINING 
IN N.Y.C. AT NO 
EXTRA COST! 

After you finish your home study train- 
ing in Course 1 or 2 you can have two 

weeks, 50 hours, of intensive Lab work 

on modern electronic equipment at our 

associate resident school, Pierce School 

of Rodio & Television. THIS EXTRA TRAINING IS YOURS AT NO 

EXTRA COST WHATSOEVER! 

FCC COACHING COURSE 

Important for BETTER -PAY JOBS requiring FCC License! 

You get this training AT NO EXTRA COSTI Top TV jobs 

go to FCC -licensed technicians. 

R A/Wr wW rl. /s.wvr 
/ 

A 

FREE! 
lisennew dyoou 

my 
page book, "How 
to Make Money in 
Television - Radio - 
Electronics." a Free 
sample lesson, and 
other literature 
showing how and 
where you can get 

top -pay lob 
Television. 

EARN WHILE YOU LEARN 

Almost Fror the very start of your course you can earn extra 
money Ty repairing sets for friends and neighbors. Many of 
my students earn up to $25 a week ... pay for their entire 
traininc with spare time earnings ... start their own profit. 
*hie service business. 

VETERANS 
My School fully approved 
to train Veterans under 
new Korean Cl. . Bill. Don't 
lase your school benefits 
by waiting too long. Write 
discharge date on coupon. 

MAIL THIS COUPON TODAY! --- ti- -- -t# -t' 
Mr. Leonard C. lane, President 

1 RADIO -TELEVISION TRAINING ASSOCIATION 

Gept.E -5C, 52 East 19th Street, New York 3, N.Y. 

, 
1 
1 
1 wam< 

Rear Mr. lane: Send me your NEW FREE BOOK, FREE 

SAMPLE LESSON, and FREE aids that will show me 

how I con make TOP MONEY IN TELEVISION. I under. 
pond I am under no obligation. 

(PLEASE PRINT PLA ND') 

IAddress 

1 

1 

Age , 
1 

1 

I 

1 Clry Zone Store 

111 
I AM INTERESTED IN: 

® Radia.FM-TY Technician (ourse 

e lr I FM-TY Teshnision Count 

NA'JANVIsMnrUsWesEAV , TY Cametomon 6 Studio 
Tr.hnidan (ourse 

52 EAST 19th STREET NEW YORK 3, N. Y. 
Licensed by the State of New York Approved for Veteran Training 

May, 1956 

VETERANS! 
Write discharge date 

NO OBLIGATION! 
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Now, Anyon 
Can Afford 

To Build 
TRAN5l5Tt3RIZ 

EQUIPMENT 

CK 722 
TRANSISTORS 

ONLY 994 
First in quality - first in performance. 
Made by the world's leading manufac- 
turer of transistors. There are more 
Raytheon Transistors in use than all 
other makes combined. Available from 
your Raytheon Tube Supplier. 

TRANSISTOR 
APPLICATIONS 

BOOK 

ONLY 504 
116 pages - over 50 practical circuits 
including timers, receivers, oscillators, 
etc, all using the 990 Raytheon CK722 
Transistor. For your copy, see your 
Raytheon Tube Supplier or send 500 to 
Department P7. 

8 

(it) 

eZu<:é/ra'teé.ios e-locl+onicl 

RAYTHEON MFG. CO. 
Receiving and Cathode Ray Tube Operations 

Newton 58, Massachusetts 

CARL 

JERRY 
By JOHN T.FRYE 

Feedback 
V OU MIGHT have thought -if you were a 
1 careless observer and didn't know the boys 
very well - that Carl and Jerry were do- 
ing nothing. It must be admitted that they 
looked idle as they sprawled on the turf of 
Jerry's back yard under the relaxing rays of 
the warm May sun. However, you had only 
to look a little closer to notice the slowly re- 
volving reels on the tape recorder beside them 
and to see the cord leading from it to a slen- 
der microphone mounted in the center of a 
metal object shaped like a huge shallow dish 
some three feet in diameter. This was propped 
up on edge so that its concave side carrying 
the microphone faced away from the boys 
toward the hedge separating Jerry's yard from 
the one next door. 

"I think that's a lot of stuff about that 
king -size popcorn bowl picking up sounds we 
can't hear," Carl muttered in low tones with 
a somewhat disparaging glance at it. 

"Have it your way," Jerry answered, "but 
when we play back the tape, you'll hear those 
birds that are playing around in the hedge 
now cheeping and twittering as though they 
were right in front of the microphone. That 
parabolic reflector focuses the sound waves on 
the microphone the same way the concave 
mirrors we play around with in the physics 
lab at school focus light rays down to a single 
bright spot. People who collect bird calls and 
insect sounds use this technique all the time. 
Just keep your voice down so you don't scare 
the birds and so the microphone doesn't pick 
it up." 

"Mrs. Selden is the one who ought to keep 
her voice down," Carl remarked, as the shrill 
complaining of the woman next door came 
through the hedge. 

"They're taking out the storm sash and 
washing the windows," Jerry reported, after 
rising to his knees so that he could see over 
the hedge. 

"How come she bends Mr. Selden's ear that 
way all the time ?" Carl asked. 

"Habit, I guess. Leastways, that's what 
Mom thinks. She says Mrs. Selden has been 
scolding so long she doesn't know she's doing 
it," Jerry explained with a yawn as he 
stretched out on the grass again. 

" II EY, Jer," Carl said lazily, toying with the 
1111 rubbery stem of a plucked dandelion, 

"how's about briefing me a little on negative 
feedback while we're eavesdropping on the 
birds? I'm cooking up a new speech amplifier 
for my ham rig, and I don't know whether to 
use feedback or not." 

POPULAR ELECTRONICS 



NOW BUILD IT YOURSELF in a few hours! 

/e iç. Amazing a Brain 
COMPUTES, PLAYS GAMES, "REASONS "! 

Here's a wonderful kit that gives 
you a fascinating introduction to 
the logic machines of our modern 
age! The devices you can build test 
intelligence, code and decode, 
count, play Tic -tac -toe, solve prob- 
lems! Converts from binary to deci- 
mal - reasons in syllogisms - com- 
putes! Send for your kit today! 

You can build 33 different 
machines, including 
Binary Adding Automatic Oil 

Machine Furnace 
Secret Coder Circuit 
& Decoder Machine for a 

Machine for Space Ship's Arithmetical Airlock 
Carrying Intelligence Comparing Tester Machine 

Reasoning Burglar Alarm 
Machine Puzzle Solvers 

General Corn- Adder. 
bination Locks Subtracter, 
Games Reguir- Multiplier, 
leg Logic Divider 

Some Firms and Institutions 
that have ordered GENIAC: 

Allis- Chalmers Albert Einstein 
Remington- Medical 

Rand College 
International Naval Research 
Business Laboratories 
Machines Board of 

Wheeldex Education, 
Mfg. Co. Tecumseh, 

Manuel Mk- Nebraska 
sionary College Marshfield 

Walter V. Clarke Public Schools 
Associates Los Angeles 

Barnard Public Schools 
College Jefferson Union 

Westinghouse High School 
Electric Oklahoma 

Phillips A &M 
Laboratories Kansas State 

General University 
Insurance Co. Duke 
of America University 

Lafayette Coral Gables 
Radio Senior High 

Rohr Aircraft School 
Co. Courtland Jr. 

Southwest High School 
Missouri State Bell Telephone 
College Laboratories 

ELECTRIC BRAIN 
/ES, you build any one of 33 exciting 

electric brain machines in just a few 
hours by following the clear -cut, step -by- 
step directions given in a thrilling book- 
let! No soldering required ... no wiring 
beyond your skill! GENIAC is a genuine 
brain machine -not a toy. The only logic 
machine kit that not only adds, subtracts, 
etc., but presents the basic ideas of cyber- 
netics, Boolean algebra, symbolic logic, 
automatatton, etc. So simple to construct 
that even a twelve -year -old can make a 
machine that will fascinate people with 
advanced scientific training! 

OYER 400 COMPONENTS AND PARTS. 
Circuits operate on one flashlight battery, 
and the use of ingeniously designed parts 
make: building circuits one of the most 
fascinating things you've ever done! You 
set up problems in a variety of fields - 
and get your answers almost quicker than 
you can set them up! Play games with 
the machine - nim, tic -tac -toe, etc. - and 
pit your brain against its logic! Solve 
puzzles in a few seconds that would take 
you Lours without the aid of the ma- 

ORDER 
GEN LAC 

ON OUR 
MONEY 
BACK 

Guaranty 

chine. You actually see how computing 
and problem - solving is analyzed with 
algebraic solutions transferred directly 
into circuit diagrams. 

YOUR COST FOR GENIAC KIT: only 
$19.95 postpaid, The 1956 Model GENIAC 
KIT contains: (1) a complete 200 -page 
text, "Minds and Machines" -a basic in- 
troduction to computers. (2) "How to 
Ccnstruct Electrical Brains At Home"- a 
fully illustrated text book on basic com- 
puter design theory and circuits with 
specific instructions for building circuits. 
f3) Wiring Diagram Manual. A special 
booklet with full scale di,pgrams that you 
can tear out and place on your work 
bench for easy assembly. (4) Beginners' 
Manual. Starting from scratch, the man- 
ual adds fifteen extra experiments, thor- 
oughly tested using GENIAC components 
to teat$ the basic symbols of electric cir- 
cuits. (5) Over 400 components and Darts. 

So -mail the coupon for your GENIAL 
today! (Teachers: take advantage of 10;5 
deduction if ordered for use in institu- 
tions)- Your money.back if not delighted! 

SCIENCE KITS, Dept. PE -56 
Oliver Garfield Co., 126 Lexington Ave., New York 16, N. Y. 
Please send me: 

1 GENIAC Electric Brain Construction Kit and Manuals. 
$19.95 (East of Mississippi) 
$20.95 (Elsewhere In United States) 
$21.95 (Outside the United States) 

Returnable in seven days fo: full refund if not satisfied. I enclose 
$ in full payment. 

Name 

Address 

City , Zone State 
--a 
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What's new 
in magnetic recording 
"Weatherproof Tape "! That's what recording 
fans are calling new "Scotch" Brand "Extra Play" 
Magnetic Tape No. 150. Because of its super- 
strong polyester backing, new No. 150 Tape is 
weather- balanced to deliver hi -fi reproduction de- 
spite changes in temperature and humidity. Made 
with polyester backing, wea- 
ther- balanced "Extra Play" 
Tape No. 150 is guaranteed 
not to cup or curl like other 
tong play tapes. It always 
lies flat against the record- 
ing head -assuring distortion - 
free performance at all times! 

GOOD IDEAS for recorder owners are these 
simple suggestions. They'll help you make 
better recordings and protect your equipment! 
1. Don't record with too much volume; distortion will 
result and cause difficult erasure. 
2. To learn ideal recording level, record voices or in- 
struments at several volume settings. Then choose 
level that sounds most natural. 
3. Rewind tape once before using when it's been 
stored 6 months or longer. For longer periods, seal 
reels in movie -type film containers. 

Battery- Driven Porta- 
ble recorders are getting 
a big play from vacation - 
bound travelers. Battery - 
powered units are availa- 
ble in many styles (includ- 
ing the brief case model 
here, shown recording an 
Indian war dance), can be 
recharged easily and are 

lightweight. Best tape to use with the little 
machines is new "Scotch" Brand "Extra Play" 
Magnetic Tape No. 150 or No. 190. Both offer 50'';, 
more recording time on a standard -size reel. That 
means fewer interruptions for reel change at 
critical moments! 

HELPFUL TAPE FACTS are yours at no 
charge in the little booklet, "You Don't Have 
to be a Recording Expert . . . ". Get it by 
writing to: Minnesota Mining and Manufac- 
turing Company, 900 Fauquier Ave., St. Paul 
6, Minn., Dept. IJ -56. 

The terne "Scotch" and the plaid design are registered 
trademarks for Magnetic Tape made in U.S.A. by 
MINNESOTA MINING AND MFG. CO., St. Paul 
6, Minn. Export Sales Office: 99 Park Avenue, New 
York 16, N.Y. 
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"Hokey -dokey," Jerry agreed. "To begin 
with, feedback is simply the taking of some 
of the output of a device and feeding it back 
into the input. As far as an amplifier is con- 
cerned, feedback comes in two different fla- 
vors: if the portion of the output signal fed 
back is 'phased' or timed so that it aids or 
increases the swing of the input signal, it's 
called 'positive' or 'regenerative' feedback. 
Positive feedback increases the amplification 
and results in greater output. But an ampli- 
fier with positive feedback has a strong tend- 
ency to favor one frequency over the others 
and so produce harmonic distortion and non- 
linear amplification. Worse yet, when enough 
positive feedback is applied, the circuit breaks 
into oscillation at essentially this favored fre- 
quency, and the circuit then becomes useless 
as an amplifier. Generally speaking, positive 
feedback is a darned nuisance as an audio 
amplifier -it leads to howling, motorboating, 
and poor performance; but don't forget that 
when it comes to oscillators, we must have 
positive feedback or we don't have any oscil- 
lation. 

'Negative,' 'degenerative,' or 'inverse' feed- 
back is phased so that the energy returned 
to the input circuit from the output actually 
opposes the signal voltage acting on the grid 
and reduces the amplification. This contrari- 
wise relationship between the plate and grid 
circuits works to advantage, for any hum or 
noise or distortion generated in the plate cir- 
cuit tends to 'buck' itself out. The distorting 
'zig' in the plate circuit produces an opposite - 
going 'zag' in the controlling grid voltage that 
sends through a correcting signal to help iron 
out the distortion in the output." 

"Hey, that's pretty cute: it's as though the 

... The huge shallow disc was propped up on edge 
so that its concave side faced toward the hedge 
separating Jerry's yard from the one next door.... 

POPULAR ELECTRONICS 



fier ra19 for 

d Brighter 
Futur 

You get 
laboratory 

type 
PRACTICAL 

EXPERIENCE 

from your 
own NOME 

LABORATORY. 
Work over 
300 projects. 

ere is one of the most effective ways 
o OPEN THE DOOR to opportunity 
n TELEVISION-ELECTRONICS 

Here, and above, are Iypicalviews in D T r great Chicago 
training eenteraitended by many students from the United 
Slates, Canada and the Hawaiian Islands. Those men come 
here to benefit from one of the finest, practical laboratory 
trainings, of us kind -not only in Television end Radio - 
but also im Indusiriml Electronics, Nuclear Instrumentation, 
and other highly promising branches of today's great, 
billion dollar Electronics field. 

DeVRY TECHNIC AL INSTITUTE 
4141 Belmont Ave., Chicago 41,111., Dept. feE -S-M 

Your future is the most important thing h 
your life! Give it every advantage yoe 
can. Find out about the wonderfully 
promising years facing YOU in Ameri- 
ca's great, billion dollar field of Tele- 
vision- Electronics . . . once you are 
properly trained. 

And you can now get the very train- 
ing industry wants, either by attending 
D T I 's wonderfully equipped Chicago 
laboratories -one of the nation's finest 
-or,by getting laboratory type training 
in your spare time at home. 

Remember -you receive more than 
just home training from D T I. You get 
training that has profited from the 
knowledge and experience gained in 
preparing thousands of men in D T I 's 
Chicago laboratories. 

You get training that includes all of 
the wonderful features shown to the 
right. You learn -by- reading from lessons 
... you learn -by- seeing from D T I "s 
exclusive, remarkably effective visual 
training MOVIES ... you learn- by -doirg 
from many shipments of electronic parts. 

EMPLOYMENT SERVICE 
And upon completing either the Home Prograrn 
or Chicago Laboratory Training, you get the 
SAME EFFECTIVE EMPLOYMENT SERVICE tint 
has already helped thousands of men to a reed 
job or their own profitable business in Tole- 
visioe- Radio- Electronics. 

Little wonder so many men express emaze- 
mentat the results secured through D T I. There 's 
NOTHING ELSE like ill See for yourself. Mail 1 coupon today for the fascinating story abort 

E D T I. There's no obligation. The time to cet 
about your future is ... NOW! 

I would like late facts about the many opportunities In e 

Television -Rod ?aálectronics, and how DTI can prepare 
me for my sled In this billion dollar field. 
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You build 
and keep 
a 5 -INCH 

OSCILLOSCOPE 

and VACUUM 

TUBE 
VOLTMETER. 

Helps you 
EARN while 
learning. 

Wonderfully 
effective, 
exclusive 
HOME 

MOVIES 
help you 
grasp 
important 
points faster, 
easier, better. 

You may 
also build 
and keep 
a 21 INCH 

TV SET. 

D T I offers 
another 
home training 
without the 
TV set. 

FORMERLY DEFOREST'S TRAINING. INC. 



tells you how to SAVE 50% 
on your test equipment costs! 

46 EICO KITS & INSTRUMENTS to choose from) 

S" PUSHPULL 

OSCILLOSCOPE 

#425 

KIT $44.95 

Wired $79.95 

VACUUM TUBE 

VOLTMETER 

#221 

KIT $25.95 

Wired $39.95 

For Laboratory Precision at Lowest Cost- 
buy EICO! 

1000 Ohms /Volt 

MULTIMETER 

#536 
KIT $12.90 

Wired $14.90 
KIT $34.95 

TUBE TESTER #625 

e b 
4 0 

óa "c -- 
°O 

Wired $49.95 

You build EICO KITS in I evening, but- 
they last- a lifetime! 

RF SIGNrL GENERATOR #320 t 6V& 12v BATTERY ELIMINATOR 

& CHARGER #1050 

&' $ l 
29.95 Wired $38.95 KIT $19.95 Wired $29.95 

EICO -- performance- proved by TV manufac- 
turers, electronic schools and over 100,000 

servicemen! OVER r/2 MILLION in use today! 

NEW! COLOR & I NEWT 20Watt Ultrà- linear 

BLACK -&- WHITE! HIGH FIDELITY AMPLIFIER 

5 -MC TV SCOPE I ,_ #H F 10 

#460 t 

KIT $79.95 
I 

Wired $129.50 1 

49.95 Wired 79.99 

MAIL COUPON NOW. Prices 5% higher on 
West Coast. Electronic Instrument Co., Inc., 
84 Wither, St, _Brooklyn 11,_N_ S'i3L- 

LCa` 84 Withers St., Brooklyn 11, N. Y. 

Send FREE 1956 Catalog and name 
neighborhood EICO distributor. 
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of 
PE-5 
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circuit were correcting all its own faults!" 
"Yes, negative feedback has several advan- 

tages. It reduces output circuit hum, noise, 
and harmonic distortion by the same per- 
centage that it reduces the gain. When it's 
applied as it should be, negative feedback 
evens up the amplification given to different 
frequencies and makes an amplifier more 
nearly 'flat' in its frequency response." 

"Negative feedback seems to have every- 
thing. What's the catch ?" Carl wanted to 
know. 

"The only catch is that it reduces the gain 
by the same amount that it reduces the dis- 
tortion. It can only be applied when you 
have sufficient surplus of gain to sacrifice 
amplification in order to obtain the other 
advantages." 

44110W do you put negative feedback into a 
RR circuit ?" was Carl's next question. 
"An easy way to do it with a single -tube 

amplifier is simply to leave the cathode re- 
sistor unbypassed. In this case, the cathode 
resistor becomes a part of the plate load, and 
a portion of the plate signal voltage appears 
between the cathode and ground. The voltage 
across the cathode resistor also appears in 
series with the signal voltage on the grid, but 
it's of a polarity which opposes that signal 
voltage. Take a 'ferinstance.' Say that the 
signal swings the negatively biased grid less 
negative. This increases both plate and cath- 
ode current. Increased cathode current in- 
creases the voltage drop across the cathode 
resistor, making the cathode more positive 
with respect to ground. Since the grid is con- 
nected to ground, it also makes the cathode 
more positive with respect to the grid, or the 
grid more negative with respect to the cath- 
ode. This last action opposes the original sig- 
nal voltage that was driving the grid less 
negative." 

"The amount of feedback in such a case 
would be determined by the ratio of the cath- 
ode resistor to the plate load resistor, I sup- 
pose." 

"That's right. An interesting example of 
100% negative feedback occurs in the cath- 
ode follower circuit in which the plate is 
grounded, as far as signal voltage is con- 
cerned, and the cathode resistor is the entire 
plate load. In this case, the voltage gain or 
amplification of the stage is reduced to less 
than one, but distortion is practically nil." 

"I suppose there are other ways of intro- 
ducing negative feedback. 

"Oh, sure. Quite often a lead is run from 
one side of a speaker voice coil back to the 
grid or cathode of a preceding stage. By se- 
lecting the proper end of the output trans- 
former secondary, you can get a voltage that 
will constitute 'negative feedback' for any 
preceding stage. Remember that every time 
a signal passes through a tube it undergoes 
a 180° phase shift; so a voltage that would 
be 'negative feedback' at the grid of one tube 
would be 'positive feedback' at the grid of a 
preceding or following stage." 

"Then a feedback loop may embrace more 
than just one tube." 

"That's right. It's quite common to feed 
back for two or three stages." 

POPULAR ELECTRONICS 



TUNING METER FOR 
BOTH AM AND FM 

ow you can tune distant sta- 
ions perfectly. Helps you 
djust your antenna for best 
eception. 

PLANETARY DRIVE TUNING 
Edge lighted lucite tuning 
dials with separate logging 
scales. Big easy to read num- 
bers. Quick or vernier tuning 
on both FM and AM sections. 

FM RF SECTION 
ighly sensitive cascode front 
nd and heavy copper plated 
hassis gives 3 microvolts 
ensitivity for 20 db quieting. 

SUPER SELECTIVE FM IF'S 
uch sharp tuning that you 
an separate stations so close 
ogether ordinary tuners 
ould pass them by. 

WIDE BAND 
FM DETECTOR 

Radically new design makes 
drift a thing of the past. 
Stations stay in tune. Strong 
and weak signals can be tuned 
with equal ease. 

NEW AM DETECTOR 
Exclusive H. H. Scott design 
means distortionless reception 
even if stations modulate to 
100 %. High frequencies come 
through perfectly. Conven- 
tional detectors distort AM 
above moderate modulation 
percentages, and distort high 
frequencies. 

BINAURAL OUTPUT JACKS 
from the completely separate 
FM and AM sections. Mon- 
aural output also provided. 

WIDE -RANGE AM 
3 position adjustable band- 
width including 'Ultra -Wide- 
Range' position for receiving 
the full 10 kc f'equency 
range broadcast by the better 
AM stations. Perfect reception 
under any signal cond¡tions. 

inside story on the 

MOST ADVANCED AM -FM 
TUNER EVER DEVELOPED 

Engineered by the same H. H. Scott team 
that has won every important High Fidelity 
award, this sensational tuner not only 
looks different . . . it sounds different - 
better than any tuner you've ever heard. 

The AM side features radically new detector 
design . . . it's the first really wide -range 
AM tuner on the market . you actually 
get fine AM sound to 10 KC! The FM side 
has 3 microvolt sensitivity . you pull in 
stations you've never heard before. 

FREE! 
New H. H. Scott Catalog and 

Hi -Fi Guide. Just off the press. 
Write for your free copy. 

TECHNICAL SPECIFICATIONS 
FM Section: 3 mv. sensitivity for 
20 db quieting -2 megacycle wide - 
band detector - 80 db rejection 
of spurious cross -modulation re- 
sponse by strong local signals - 
automatic gain control assures opti- 
mum adjustment under all signal 
conditions-equipped for multiplex. 
AM Section: 1 mv. sensitivity - 10 
kc whistle filter -'extended fre- 
quency response to 10 kc. Output 
jacks for binaural - can be panel - 
mounted with one simple cut -out - 
beautiful accessory case $9.95 
Dimensions in case: 151 /4" x 43/4" 
x 121/4". 

"The Professional" 
Model 330 AM -FM 
(Binaural) Tuner 

Styling and dimensions pro- 
vide a perfect match to the 
99 -B and 210 -D complete am- 
plifiers. $199.95* 
Slightly higher west of Rockies 

H. H. Scott, Inc., Dept. P -5 385 Putnam Ave.,Cambridge, Mass. Export Dept.: Telesco International Corp. 270 Park Ave., N. Y. 17 
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¿00/< 
what $ 

e 
New EMC 

Model 209 

TUBE TESTER AND 

REJUVENATOR 
"YOU CAN HOLD THIS MINIATURIZED INSTRUMENT 

IN ONE HAND. .. a revolutionary new development, 
it gives fast, absolutely accurate checks for tube 
quality, shorts, leakages, continuity, and opens on 
all modern and future tubes ... uses standard 
emission test for quick readings on modern 31/2" 
plastic meter... flexible switching system prevents 
obsolescence. This professional instrument also 
rejuvenates picture tubes with the Model CRA 

(Picture Tube Test Adaptor)* ... specially designed 
by advanced engineering techniques, its handy size 

(63/4" x71/2" x 4 ") makes it ideal for home calls." 

EMC Model 209 
(as illustrated in Hammertone metal case/$35.90 

In oak carrying case 38.50 
Kit form 45.90 

Complete with plastic- covered, detailed 
instruction book and tube listings. 

*EMC Model CRA 
(Picture Tube Adaptor) 4.50 

Yes, send me full technical information about 
Model 209 and a complete catalog of other EMC 
Instruments. PE -5 

NAME 

STREET 

CITY 

14 

STATE 

ELECTRONIC 

280 STREET 
NEW YOKE Y 

ET 
NEW YORK 

EXPORT DEPT. -.370 BROADWAY,- N. Y. 13, N. Y. 

"I notice you speak about negative feed- 
back being applied to a 'device.' Did you 
mean to say that ?" 

"Yes. Feedback is found in a lot more 
places than audio amplifiers. For example, 
in a public address system, when the volume 
is boosted too high, you get positive acoustic 
feedback from the speaker to the microphone 
that results in a howl or oscillation. It's in- 
teresting to note, incidentally, that this howl 
usually occurs on a particular note for a 
given system. Remember we said that posi- 
tive feedback favored one frequency? 

LG A FINE example of negative feedback ap- t' plied to a mechanical system," continued 
Jerry, after taking a deep breath, "is in the 
governor of a steam engine. This governor con- 
sists of two metal balls attached by hinged 
rods to a vertical shaft that is rotated by 
the steam engine. As the balls swing toward 
or away from the shaft, they control a valve 
that regulates the amount of steam admitted 
to the engine. When they're resting next to 
the shaft, the valve is wide open; and the 
farther they swing out, the more this valve 
closes. When the engine tries to speed up, 
the vertical shaft is rotated faster and cen- 
trifugal force causes the balls to swing out, 
cutting down on the steam and slowing down 
trie engine. If the application of a heavy 
load reduces the speed of the engine, the 
balls swing in and open the valve, which re- 
stores the speed. 

"Feedback even plays an important part in 
our physical actions. For example, notice 
what happens when I decide to pick up that 
twig. My brain sends a message to my hand 
that starts it moving toward the twig. As my 
hand moves, my eye keeps measuring the dis- 
tance that still separates my hand from the 
little branch and constantly reports this in- 
formation back to the brain. As the distance 
grows less and less, the information fed back 
is acted upon to cause my hand to slow down 
and finally stop directly over the twig." 

"In fact," Jerry concluded, as he rolled over 
to stop the tape recorder and start rewinding 
the tape, "feedback plays a most important 
part in electronic brains, guided missiles, and 
so on. In all these devices, the data, direc- 
tion, or movement is constantly being sam- 
pled and tested and fed back to the control- 
ling mechanism to answer its unceasing need 
to know 'How am I doing ?' " 

As he finished speaking, he started the tape 
playing through the recorder. At first, the 
only sound was that of the birds chirping 
away with amazing volume and lifelike clar- 
ity. They sounded as though they might have 
been perched right on the microphone. Sud- 
denly, though, the shrill complaining voice of 
Mrs. Selden burst through with a "presence" 
that made both boys jump. She kept up a 
constant tirade at her husband: he was 
clumsy; he was going to break the storm 
sash; he was not washing the windows clean; 
etc. All he was heard to say in reply was a 
patient, "Yes, Martha; no, Martha." 

Listening to the voices that scarcely could 
have been more distinct if they had been 
talking directly into the mike, Carl's face 
suddenly took on a very thoughtful look. He 
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NATIONAL SCHOOLS 
fi4oad4 

TLERAM. ALL 8 BRANCHES OF 

TELEVISION. ELECTaoNICs RADIO 

IN ONZE DYNAMIC, MODERN SHOP METHOD, 

HOME TRAINING COURSE 

Another great advance in HOME STUDY TRAINING. Let National 
Schools, of Los Angeles, a practical Technical Resident Trade School 
for over 50 years, train you at home by Shop -Method, for today's 
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec- 
tronics, Radio Industry. 

Check all you receive in One Master 
Course at One Low Tuition 
1. Television - Including Color TV 
2. Radio - FM and AM 
3. Industrial Electronics 
4. Sound Recording and Hi- Fidelity 
5. Preparation for FCC License 
6. Automation 
7. Radar and Sonar 
8. Communications 

ALL OF THIS MODERN, NEWEST, 
PRACTICAL EQUIPMENT IS YOURS TO KEEP! 

Parts to Build a modem TV set, including 
large screen Picture Tube. 

Parts to build a powerful Superhet Re- 
ceiver, standard broadcast and short wave. 

Parts to conduct many experiments and 
build Continuity Checker, RF Oscillator, 
TV Circuits, Audio Oscillator, TRF Re- 
ceiver, Signal Generator. 

Professional Multitester 
These are a MUST for all technicians. 

YOU DO MANY PRACTICAL JOBS. 
You do servicing, circuit analysis and 
many other down -to -earth experi- 
ments. You build a modern TV set 
from the ground up ... with equipment 
kits we give you, including a new large 
screen picture tube and professional 
Multitester, at no additional charge. 

EARN AS YOU LEARN! Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. YOU 
GET GRADUATE ADVISORY SER- 
VICE, TOO. 

A t CY 

OW IS 

*Re tration applied for 

L. J. ROSENKRANZ 
President of NATIONAL SCHOOLS 

-_. This Master -Shop- 
Method course com- 
pletely up-to-date 
Here in Los Angeles, 
the TV and Electron - 
ics center of the world 
we are able to keep w 
constant touch with the 
industries' latest de- 
velopments. As a stu- 

'-< dent, you will quickly 
master all phases at hume .. in your spare 
time. Your earning power will grow with 
every lesson. Just as thousands of National 
Schools graduates do every day, you can 
handle servicing, manufacturing, repairing, 
hundreds of other jobs, or make goal money 
in your own business. SECURE YOUR 
FUTURE -NOW. SEND COUPON BELOW. 

IN THESE MODERN TV STUDIOS, SHOPS AND 

LABORATORIES, your Shop Method Home 
Study Course was developed by experi- 
enced instructors and engineers. What 
an advantage that is to you at home 
each lesson is tested, proved,, easy to 
understand. You can master the most up- 
to-date projects, such as color TV set 
repair, printed circuits - even prepare 
for F.C.C. License and industrial elem 
tropics without taking a special course. 
TAKE YOUR FIRST STEP NOW TO 
A TOP -PAY JOB IN TV, ELECTRON- 
ICS, RADIO. SEND COUPON BELOW 
TODAY. 

APPROVED 
FOR 

VETERANS 
AND 

111.111111 `, nMfP dihnl NON. VETERANS 

NATIONAL SCHOOLS 
4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF 

187 N. LA SALLE 5T., CHICAGO 1, ILL 

É IN CANADA: 811 W. Hastings St., Vancouver, B. C. 
LFS 
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FREE! 
Fully illustrated "CAREER" 
BOOK in TV, Radio, Elec- 
tronics. AND actual Sample 
Lesson -yours at no Cost, no 
obligation SEND COUPON 
NOW -TODAYI 

May, 1956 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 

Lc: Andes, California 

I GET FAST SERVICE -MAIL NOW TO OFFICE NEAREST TOW 

NATIONAL SCHOOLS, DEPT. R26 -56 ' 
4000 5. FIGUEROA ST. 187 N. LA SALLE ST. 
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ANGELES 37, CALIF. CHICAGO 1, ILL. 
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fascinating. .. easy... 
and you SAVE MORE 

Sensational 
"SPACE- SPANNER" 

Band -Switching Receiver Kit 
THRILLING SHORT WAVE 

AND BROADCAST 

Model $1395 
S -243 less cab. 

All-new 2-band receiver -easy to build -a great 
value! Pulls in thrilling short wave including 
amateur, aircraft, police and marine radio (6 to 
17 mc), and standard broadcast. Features special 
highly sensitive regenerative circuit. Has 4" PM 
speaker and beam -power output tube for strong 
volume. Kit includes calibrated panel, punched 
chassis, all parts and tubes, detailed instructions 
(less wire and solder). 7x10 14x6 "; for 110 -220 v. 
50 -60 cycles AC or DC. 4% lbs. 
Model S -243. Net F.O.B. Chicago $13.95 
S -247. Matching cabinet for above 2 85 

Famous 10 -in -1 

Electronic Lab Kit 
Build any of 10 

fascinating projects 
Model Si 

2 45 
S -265 

Instructive and fun to build. Construct a sensi- 
tive Broadcast Receiver; Amplifier (for phono or 
mike) ; Wireless Phono Oscillator; Home "Broad- 
cast Station "; Code Practice Oscillator; Capac- 
ity- Operated Relay or any one of four other 
fascinating projects. Kit includes mounting 
board, special "safety designed" low voltage 
power transformer, tubes, all parts, microphone, 
12 -page builder's manual (less wire and solder). 
For 110 -120 v. 50 -60 cycles AC. 10 lbs. 
Model S- 265. "10 -in -1" Kit. Net F.O.B. Chicago $12.45 

WRITE FOR CATALOG 
See the complete line of famous 

Knight -Kits, including Oscilloscope, VTVM, 
VOM, Signal Tracer, Tube Checker, Hi -Fi 
Amplifiers, Amateur Transmitter and dozens 
of others. Write today for the 324 -page 
ALLIED Catalog -the leading buying guide 
to everything in Electronics. 
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Allied Radio Corp., Dept. 79 -E -6, 
100 N. Western Ave., Chicago 80, III. 1 
Please ship the following Knight -Kits: 

My check O, money order D for $_ enclosed I 
D Please send FREE 1956 Catalog. 1 
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Address 

City Zone State - fi- IIMIEN - - --- 
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peeped over the hedge at Mr. and Mrs. Sel- 
den, now sitting in their porch swing, and 
then turned to Jerry. 

"Didn't you say applying negative feedback 
corrected imperfections in the output ?" he 
demanded in a whisper. 

"That's right, but so what ?" 
"Wait here. I'll be right back," Carl or- 

dered, as he left on a stooping run for Jerry's 
basement laboratory. 

He was back very shortly carrying a small 
extension speaker for the tape recorder. After 
plugging one end of its long cord into the 
external speaker jack of the recorder, Carl 
started crawling with it over to the hedge. 
Here he set up the speaker so that its cone 
pointed at the couple in the porch swing only 
a few feet away. Then he directed Jerry -by 
means of elaborate motions -to rewind the 
tape and start it playing again. Jerry carried 
out the pantomimed instructions and then 
crawled over to his chum. 

<THOSE birds in the hedge certainly are 
11 happy today," Mr. Selden remarked, when 

the first part of the tape started playing. In 
a few minutes, Mrs. Selden's voice issued 
through the speaker. 

"Where can that woman with such a mean 
voice be ?" Mrs. Selden wanted to know, as 
she listened to the constant scolding. "If I 
were her husband I'd tell her off -why, Jim, 
that sounds like your voice!" 

As she continued to listen, a slow flush 
crept over the face of Mrs. Selden. In the 
begiining, she had not recognized her own 
voice; but the familiar words and phrases 
soon left no doubt in her mind as to who the 
speaker was. She turned to her husband - 
whose face was wearing a look that was 
apprehensive, embarrassed, and reassuring 
all at once -and looking at him with eyes 
brimming with tears, she said gently, "Jim, 
I never realized I sounded like that. I don't 
see how you put up with me." 

"Don't say that, Martha," he replied gently, 
as he placed an arm about her quaking shoul- 
ders. "I don't really mind at all. I know you 
don't mean it. It's just your way of talking." 

"It WAS my way of talking," she corrected, 
snuggling against his shoulder. "As long as 
I live, I71 never, never talk to you like that 
again." 

As she finished speaking, she lifted a tear- 
stained face to her husband's, and the boys 
beat a hasty, wriggling retreat to Jerry's 
basement, carrying the extension speaker 
with them. 

"Say," Carl demanded, "are you sure that 
was negative feedback we were using on Mrs. 
Selden?" 

"It must have been," Jerry said, with a 
broad grin. "You heard for yourself that it 
was going to improve her performance. Why 
do you ask ?" 

"Well, it looked to me as if they were about 
to break into osculation when we left, and I 
thought you said only positive feedback 
caused -" 

He was not able to finish because Jerry, 
who hated puns, flipped a loop of the exten- 
sion speaker cord over his chum's neck and 
pulled the ends taut. 

POPULAR ELECTRONICS 



SORRY For The Delay. We were swamped with orders and re- orders. 
An increased staff and facilities are now ready to serve you! 

LOWEST TUBE PRICES 
plc 

TUBES.. 

ALL TUBES UNCONDITIONALLY GUARANTEED FOR I YEAR 
PRETESTED TUBES 

OZ4 6ÁC7 6BK5 
1B3GT GAGS 6BK7 65L7GT 
1H5GT 6AG7 6BL7GT 6SN7GT 
1LCS 6AF4 6BO6GT 65Q7 
1LM5 6455 6807 65R7 
1NSGT 6AL5 6BY5C 6T8 
IQ5GT 6405 69Z7 6U8 IRS 6455 6C4 6V3 154 6AT6 6C06 

6V6GT 1S5 6AU6 6CD6G 
1T4 6AUSGT 6F6 6W4GT 
1TSGT 6AV5 6H6GT 6W6GT 
1U4 6AV6 6J5GT 6X4 
1U5 6AX4GT 616 6XSGT 
1X2 6AT6 6K6GT 6Y6G 
3Q4 6AH4GT 6L6 7C5 354 6BÁ6 654 7C6 

G 68C5 658GT 7E7 
5Y 4G 6BE6 6547 7F7 
SY3 66666 65H7 7F8 125L767 
6434 6916 653767 7N7 12SN7GT 

BRAND NEW TV PICTURE TUBES 

INDIVIDUALLY BOXED 
655707 12415 125Q7 

12ÁT7 125117 
12AU6 1978 
12AU7 19BG6G 
12ÁV6 258Q6GT 
12AV7 25L6GT 
12AX4GT 25Z5 
12AX7 25Z6GT 
12BY7 35B5 
12BA6 35C5 
1213E6 35L6GT 
12AZ7 35W4 
12BH7 35Y4 
12BY7 35Z5GT í25A7 5045 12567 5085 12SJ7GT 
12SK7 5005 

50L6GT 
11723 

RCA and DUMONT Licensed No dud required 
100P4 $10.95 15DP4 $16.95 16RP4 $17.00 19AP4 $23.03 
12LP4 12.95 1601.4 18.50 17BP4 19.00 20CP4 24.03 
12QP4 13.95 16GP4 19.25 17GP4 21.00 21ALP4A 24.0D 
14CP4 15.25 16KP4 17.00 17LP4 18.00 

Picture Tubes Shipped F.O.B. Passaic, N. J. 

TUBE MART 
The Lokpet Bldg. Passaic, N. J. 

DISCOUNT 

HOUSE 

41 ea. 

Quantity Buyers! 

100 Tubes -- $38.00 
FREE POSTAGE on all prepaid 
U. S. A. 3rders. 25c handling 
charge on all orders under 
$5.00. 25% Deposit on all 
C.O.D.'s. Subject to prior sale. 
Write for transmitter and special 
purpose tube list. 

PRescott 3-0330 

INDUSTRY NEEDS 
ELECTRONIC 

SKILLS! vt 

NO PREVIOUS EXPER ENCE;OR 
TRAINING REQU LRI'c.._ . D TO PREPARE 
IN OUR MODERN SERVI LABS. 

For information address the RETS branch nearest you 

4900 N. Saginaw St. 
Flint 5, Michigan 

78 E. Chestnut St. 
Columbus, Ohio 

215 N. E. 15th St. 
Miami, Florida 

Rm 222 Summit Cherry Bld 
622 Summit Street 
Toledo 4, Ohio 

124 E. Seventh St. 
Cincinnati 2, Ohio 

101 -03 Campau N. W. 
Grand Rapids, Michigan 

433 20th St. 
Oakland, Calif. 
8607 St. Laurent Blvd. 
Montreal, Quebec, Canada 

261 Spadina Ave. 
Toronto 28, Ontario, Canada 

1065 Howe St. 
g- Vancouver 1, B. C., Canada 

235 Garry St. 
Winnipeg, Manitoba, Canada 

377.379 Talbot 
London, Ontario, Canada 

136 N. St. Clair St. 
Dayton, Ohio 

Main school address: 

RADIO ELECTRONIC TELEVISION 
SCHOOLS 

3730 Woodward Avenue Detroit 1, Michigan 
Training Electronics Specialists since 1935 

ENGINEERS -TECHNICIANS 
Electronics, the fabulous New tool of industry - 
COMMUNICATIONS, INSPECTION, WELDING, 
AIRCRAFT CONTROLS, GUIDED MISSILES, 
COMPUTERS, AUTOMATION, TV AND RADIO 
are a few of its many applications offering untold 
opportunity to the trained man. 

ELECTRONICS -TV SERVICEMEN 

R.E.T.S., the largest resident electronic training 
organization in the world, has developed a specialized 
training program in TV AND ELECTRONIC 
SERVICING that permits you to remain fully 
employed during training and still receive 
the PRACTICAL TRAINING AND EXPERIENCE in 
our MODERN SERVICE SHOPS. 
There is one near you! 

r 

Leading electronic concerns regularly request RETS graduates 
for positions as ENGINEERS and TECHNICIANS through our 
placement services. Part time jobs arranged while in training. 
Mail coupon -TODAYI 

Please send me FREE booklet and complete 
information without obligation. 

NAME_ 

ADDRESS 

AGE 

CITY STATE 

IF VETERAN GIVE DATE OF OISCHARGE__ - -- 
Pv1ay, 1956 17 



vitflutlrer 

&partal/It col/My-Wiwi 

t0 
HIGH FIDELITY 

RECORD REPRODUCTION 

7?ze new 
REK -O -KUT 

TURNTABLE ARM 
In creating this new arm design, the 

makers of the famous Rondine Turntables 
have made an important contribution to 
the advancement of quality in record repro- 
duction. Notable improvements have been 
achieved in tracking and in acoustical 
damping with resultant lower distortion 
and reduced record wear. 
The more critical the listener, the more 
readily he will recognize the significance of 
this new arm development, and the more 
enthusiastically he will welcome its supe- 
rior performance. 

Model 120 for records up to 12" $26.95 
Model 160 for records up to 16" 29.95 
Both arms have interchangeable plug-in heads which 

accept standard cartridges. 
Prices Slightly Higher West or Rockies 

See your high fidelity dealer or write 
for complete details to Dept.TE -27 

REK -O -KUT COMPANY 
38 -01 Queens Blvd., L.I.C. 1, N.Y. 

N. 
o' 

Makers of Fine Recording and Playback Equipment 
Engineered for the Studio - Designed for the Home 

FROM OUR READERS 

Parlez -Vous Francais? 
I enjoy your magazine very much, but would 

like to see a few articles in French. 
ROBERT CLOUTIER 

Thetford Mines, Que. 

Gosh Bob, we appreciate the fine readership 
that we have across the border, but this would 
involve too many problems. Sorry! 

Building vs. Operating 
After reading the November, 1955, issue, I built 

the "Puzzle -tronics" farmer circuit. I had more 
fun building it than actually working it. 

VIC ANDERSON 
Minneapolis, Minn. 

Common complaint Vic, similar to the gardener's 
green thumb. Most readers like to build -often 
without regard to cost or time involved. 

Magic Eye for AR -2 Receiver 
I'm fixing up a Heathkit AR -2 broadcast re- 

ceiver and would like to hook up a tuning eye. 
How complicated is this step, and what do I need? 

JOHN ELZEY 
Vidalia, La. 

Tuning eye assemblies are sold by most radio 
parts jobbers and distributors. They are referred 
to as Amphenol Tuning Indicators (Magic Eye) 
Type MEA-6 and MEA -8, and may be easily in- 
stalled in any receiver that has an automatic vol- 
ume control (a.v.c.) line. Full instructions are sup- 
plied with the Amphenol kit. 

February /March Issue Comments 
I think credit should be given John T. (what's 

that stand for Frye who dreams up your Carl 
and Jerry series. His articles help make your maga- 
zine a fine one. 

JIM BARROW 
Carbondale, Ill. 

There's a boner in your "Boner Box "! A per- 
son hunting for old bones is correctly referred to 
as a paleontologist, not an archeologist. 

PETE WELLS, KN4GGJ 
Lexington, Ky.. 

I built the plug -in radio (February, 1956, p. 
60) and am getting excellent results. I can pick 
up two stations by simply reversing the plug. 

JOE LOFREDDO, KN2PVB 
New Hyde Park, N. Y. 

I question the Jim Caukins story on SSB re- 
ception (March, 1956, p. 53) as to who uses 
upper and lower sideband on 75 meters. 

CHARLES CREMER, K5AAG 

In the usual order. This is a good time for con- 
fession, John; what does the "T" stand for? A 
loud boo to Mr. Kohler for his poor philology in 
behalf of OM Wells. Many thanks to KN2PVB. 
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RCS offers you the 

finest training 

at home in 

Radio-TV 

electronics, 

TV servicing, 

Color TV 

, 
?Ptd04 
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SEND FOR T 

BOOK NOW! 

RCA INSTITUTES, INC. 
A SERWCE OF RADIO CORPORATION of AMERICA 

350 war mum,' SRREEM, NEW y0RKf4, N.Y. 

May, 1956 

14 S 1-1111111111MINIESEINININ 

The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay - 
as- you -learn. You pay for only one study group 
at a time. This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 

RCA Institutes, Inc., Home Study EP -64 
350 West Fourth Street New York 14, N. Y, 

Without obligation, send me FREE CATALOG 
on Home Study Courses in Radio, Television 
and Color TV. No salesman will coll. 

Name ....... 

Address ... - 

City 

Please Print 

Zone State . 
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NERSHEL 5PE[IALS 

All New MYSTERY PACKAGE 
/, p of ELECTRONIC PARTS 

Worth $40.00 

? Dur Pri 

$'95 
%/,t ! "'I, 11 

P.IS Wt 
20.155 

It's the surprise 
of your life! 20 
pounds of IMANS 
NEW usable 
GOVT. surplus, 
The ideal gift fer 
hams, ete. 

TYPE A 41/4" 
TYPE A- 106330 MC. 

BUTTERFLY 

CONDENSERS 

YOUR CHOICE 

$495 
These units make 
the finest tuners 
for Ultra -high 
frequency trans.. 
mittens, receivers, 
frequency meters, 
and oscillators. 

TYPE 8 43/4" Dia. 
TYPE I- 110.415 MC 

RELAYS 
3VDC 11 -OHMS D.P.D.T. 
3A. CONTACTS.. $1.29 
6VDC 24 -OHMS D.P.S.T. 
8A. CONTACTS.. $1.95 
110VAC 15A. CON- 
TACTS S.P.S.T. $1.75 
TELEPHONE TYPE 7500 - 
OHMS S.P.D.T. 2A. 
CONTACTS $2.49 

PHOTO ELECTRIC CELL 

954Cfill 
usedd 

A MP R O 

Moto, 
Sound 

s 
for orpening 

lso 
guareful age door, and Alarm 

Systems, 

ALL -PURPOSE FIL. 
TRANSFORMER 

BRAND NEW 

PRI. 117 v. 
60 eye. see. 

5.4 v. seo 
HI Gain Dynamic Mike Kit 

5 ° 3;, TransformeTS r $'95 
Western Coe- 

5 

Mike. Ideal 
for Hams, PA., CAP, Recording Mobile Equip. -50 DB 80 to 7500 
CPS. Diagram Furnished. 

OIL CONDENSER 

$165 
2 MFD. 3000 
VDC. Pyranol 
Oil W /Mount. 

1 -1 M d. g 
3000 

Brackets. 
VDC. New removed from equip. 43/4 "s41/4"a 21/2" 

GE Pyranol Oil 
CONDENSER 

Remo12 MFD. 330 

954 ved0 from 
equip- NEW. 

$1.95 

RCA Output 
Transformer 
P.P. 6L6'S 25 

WATTS 
Pri. 5000 ohms output SEC. 
Ií1 500 ohms, 
112 600 ohms 

1detone 
15 to 

5,000 cy. flat. 

#495 

SWING CHOKE 5595 
Thordar on0T48A0. 03. 

AUDIO CHOKE 
6081MA.4,500 ohms, 
15,000 toms 0144 wire. 

Ideal for radio control, 
planes, boats, etc. 954 

-. 

ALLIGATOR CLIP 
Piercing type with 

S 
rapade 

lug. Ideal 210025c 
test clip. TL -337. 

100 ASSORTED 
CRYSTALS 

FT -243 FT -241A FT-171B 
Type Holders FREQ. 
RANGE 2015 KC to 38.1 
MC. 

$50.00 
Value $795 

HOTTEST BUY IN 
THE U.S.A. 

TERMS: Cosh with order or 25% 
DOWN -BALANCE C.O.D. 

ALL PRICES NET F.O.B. DETROIT 
MINIMUM ORDER $2.00 

8-9400 

5249 GRAND RIVER Detroit 8, Michigan 
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In answer to K5AAG, we can only report that Ed 
Marriner (who is W6BLZ) insists that was the 
SSB situation when he wrote the article. We might 
add that practically all east coast SSB stations do 
operate with lower sideband on 75 meters. 

Long -Wave DX 
I think readers Woolley and Lill (January, 

1956, p. 10) have the right idea. Publish some 
dope on long -wave receivers and DX. 

ROGER DAVIS 
Orchard Park, N. Y. 

It would be a very good idea to have some 
long -wave circuits in POP'tronics. 

SAM LARUE 
Lodi, Calif. 

There is good DX between 100 and 400 kc. I 
agree with Lill and Woolley that long -wave cir- 
cuits should be included in POPULAR ELECTRONICS. 

NELSON BALL 
Seaforth, Ont. 

We surrender! Long -wave circuits will appear 
in POP'tronics. However, due to the very season- 
able nature of long -wave DX, we are going to 
reserve publication until the early fall issues. At 
that time, we will provide plans for a long -wave 
converter, notes on antennas, and a description of 
the DX found on these frequencies. 

Answers Answers ! ! ! to Inquiries ? ? ? 
The 52C204 transformer mentioned by reader 

"X" (March, 1956, p. 12) is from a Hallicrafters 
800 series TV set. Replace it with a Merit P3073. 

LEE C. SCOTT 
Detroit, Mich. 

Transformer 52C204 is used in the Hallicrafters 
810A, 811, 815, etc.; also in the 1025, 14808, and 
17824. 

R. J. KOLB TV SERVICE 
St. Louis, Mo. 

Specifications on the 52C204 are: two high - 
voltage windings at 600 and 400 volts center - 
tapped, one 5 -volt and two 6.3 -volt windings. 

BEN WOLFF 
L. I. Electronic Supply Corp. 

Levittown, N. Y. 

Our thanks to the above writers, as well as to 
many others who immediately wrote in regarding 
the mysterious 52C204 part number. 

Voice -Operated Garage Door 
In reviewing my old issues of POP'tronics, I 

was wondering if the voice control for model 
trains (December, 1954) could be used to open a 
garage door -say, with the sound of whistle or 
car horn? 

R. H. HEAVENER 
Holland, Mich. 

I am interested in building a simple circuit and 
mechanism that will automatically open a garage 
with a high- frequency whistle (such as a dog 
whistle) . 

ZENNY OLSEN 
Nashua, N. H. 

Control devices operated by specific sounds are 
quite intriguing. The staff has under consideration 

POPULAR ELECTRONICS 
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How to CRICK the education barrier 

BIG-pA y 

POSITIONS 

Is there an "education barrier" between you and promotion? 
Are young college graduates being brought in to fill positions 
above you? 

You can break down that barrier ... gain real security, 
responsibility, prestige ... surprise fellow employees and win 

their respect. You can match yourself against the smartest of 
the college boys and come out a WINNER. Here's how! 

AN HOUR A DAY THE I.C.S. WAY! 
If you can spare an hour a day, if 
you have the determination to make 
good, if you're willing to invest 
pennies now for dollars later on- 
then I.C.S. can help you. You can 
be a man or woman, young or old, 
skilled or unskilled. So long as you 

can understand simple language 
and illustrated training manuals, 
you need have no doubts. The I.C.S. 
hour -a -day plan is SUCCESS- PROVED. 

You learn while you earn - any 
where, any time. 

Just pick the subject you want! 
Only I.C.S. offers you such a wide range of 
subjects to choose from. Drafting. Engineer- 
ing. Television. Aeronautics. Business. High 
School. 256 courses in all. I.C.S. is the 
oldest, Largest home -study school. It is also 
the best known in business and industry. 

Free catalog plus free books! 
When you mail the coupon below, you get a complete 
catalog on the subject you check with information about 
employment opportunities, training requirements, etc. 
And you get "How to Succeed " -36 pages of valuable 
tips on winning recognition, pay raises, success. Also, a 
free sample lesson in basic mathematics. 

1111/' IEP11/ 
For Real Job Security -Cet an I. C. S. I)iplont i' 1. C. S., Scranton 9, Penna. Member, National 

Home Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 62622D, SCRANTON 9, PENNA. (Partial list of 256 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 tenon): 

ARCHITECTURE AVIATION CIVIL, STRUCTURAL LEADERSHIP O Television Technician 
ENGINEERING Foremanship RAILROAD 

O Civil Engineering O Industrial Supervision U Air Brake Equipment of 
O Construction Engineering Leadership and Organization O Car I upactor 
O Highway Engineering Personnel -Labor Relations O Diesel Engineer 8 Fireman 
O Reading Struct. Blueprints MECHANICAL O Section Foreman 
O Sanitary Engineering AND SHOP STEAM AND 
O Structural Engineering Gas - Electric Welding DI ESEL POWER 
O Surveying and Mapping O Heat Treatment U Metallurgy O Combustion Engineering 

DRAFTING O Industrial Engineering O Diesel -Elec. O Diesel Eng's 
O Aircraft Drafting O IndUstiul Instrumentation Electric Light and Power 

O Architectural Drafting O Industrial Supervision O Stationary Fireman 
O Electrical Drafting U Internal Combustion Engines O Stationary Steam Engineering 
O Mechanical Drafting O Machine Design -Drafting TEXTILE 
O Mine Surveying and Mapping O Machine Shop Inspection O Carding and Spinning 
O Plumbing Drawing and Machine Shop Practice O Cotton. Rayon, Woolen Mfg. 

Estimating O Mechanical Engineering O Finishing and Dyeing 
O Structural Drafting O Quality Control O Loom Fiore O Textile Des ing 

ELECTRICAL O Reading Shop Blueprints U Textile Eno r'g O Throwing 
O Electrical Engineering O Refrigeration O Warping and Weaving 
O Electrical Maintenance O Sheet Metal Worker MISCELLANEOUS 
O Electrician O Contracting O Tool Design O Toolmaking O Domestic Retrigevetion 
O Lineman RADIO. TELEVISION U Marine Engineering 

HIGH SCHOOL O Industrial Electronics O Ocean Navigation 
U Commercial O Good English O Practical Radio TV Eng r'ng O Professional Engineering 
O High School Subjects O Radio and TV Servicing O Short Story Writing 
U Mathematics O Radio Operating O Telephony 

n. nxarwrnx. 
CONSTRUCTION 

O Air Conditioning- Relrig. 
D Architecture 
O Architectural Interiors 
O Building Contractor 
O Building Estimator 
O Building Maintenance 
O Carpentry and Mill Work 
O Hating 
O Painting Contractor 
O Plumbing 
O Reading Arch. Blueprints 

ART 
O Cartooning O Stenograph.Secretarial 
O Commercial Art O Traffic Management 
O Fashion Illustrating CHEMISTRY O Magazine Illustrating D Analytical Chemistry O Show Card and Sign Lettering 

O Chemical Engineering 
Sketching and Painting O Chem. Lab. Technician 
AUTOMOTIVE General Chemistry 

O Natural Gas Prod. & Trans. 
O Petroleum Engineering 
O Plastics 
O Pulp and Paper Making 

Aeronautici Engineering Ir. 
Aircraft & Engine Mechanic 
BUSINESS 

O Advertising 
Bookkeeping and Accounting 
Business Administration 

U Business Correspondence 
O Public Accounting 
O Creative Salesmanship 
D Federal Tax 
O Letter- writing Improvement 
D office Management 
O Professional Secretary 
O Retail Business Management 
O Sales Management 

O Auto Body Rebuilding 
D Auto (lac. Technician 
D Auto- Engine Tune Up 
D Automobile Mechanic 

Name Age Horne Address 

City Zone -State Working Hours AM to P M 

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., 

Occupation Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces. 
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the smoother the tape, 

the greater the fidelity... 
...because 
of better 
head -to -tape 
contact 

irish 
BRAND 

FERRO -SHEEN TAPE 
has the smoothest surface 

of them all!' 

The magnetic oxide coating of recording tape 
must make close and uniform contact with the 
tape recorder head for accurate reproduction 
of the upper frequency range. The high fre- 
quencies correspond to such small physical 
dimensions in the magnetic recording process 
that the minutest discontinuities in the oxide 
coating will interfere with the magnetic influ- 
ence of the head on the oxide. Hence, the 
coating should have as little "grain" in it as 
possible. The Irish FERRO -SHEEN process of 
tape manufacture results in the smoothest and 
most homogeneous magnetic surface ever 
produced on tape, improving high- frequency 
reproduction and overall tonal fidelity on 
any tape recorder - from the most modestly 
priced home machine to the most expensive 
professional instrument. 

FOUR Great irish FERRO -SHEEN Tapes: 
SHAMROCK #300: The ultimate in professional tape for 
broadcast and studio use 

LONG -PLAY #600: Extends playing time 50% over con- 
ventional tapes; Mylar base. 

SOUND PLATE #220: Super -tough 
tape for masters and recording 
under adverse climate conditions. 

DOUBLE -PLAY ##7 -2400: Doubles 
your playing time on standard 7" 
reel; Mylar base 

If not available at 
your favorite dealer, write to manufacturer. 

ORRADIO INDUSTRIES, INC., Opelika, Alabama 
EXPORT DIVISION: Morhan Exporting Corp., 
458 Broadway, New York 13, N. Y., U.S.A. 

IN CANADA: Atlas Radio Corp., Ltd. Toronto, Ontario 
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a "dog whistle" device operating around 16,000 
cycles. Generally speaking, a sound -operated de- 
vice can lead to all types of complications, unless 
it is used in a restricted area. In an open yard, it 
could be actuated by barking dogs, playful chil- 
dren, and the neighbor's car horn. We will con- 
tinue to work on an ultrasonic system which 
should alleviate most of the problems likely to be 
encountered. 

Canadian Mail Order 
I am a regular reader of POP'tronics and am 

interested in installing my own hi -fi. Would you 
supply me with some names and addresses of 
Canadian mail order companies through which I 
could purchase components? 

S. CRAMP 
Welland, Ontario 

Our apologies to reader Cramp for not having 
this information at hand. Mail order distribution 
of radio and hi -fi components is widely used in 
the States, but we have nothing on Canadian con- 
cerns. How about you fellows across the Niagara 
River speaking up? 

Using an Oscilloscope 
Is it possible to have several articles in POP' - 

tronics on how to trouble -shoot radio receivers 
with an oscilloscope? 

G. W. MAHR 
New York, N. Y. 

Plans are now being formulated to publish a 
series of articles on test equipment. Readers may 
find it of interest to learn that the oscilloscope 
was the most "wanted" and the most "popular" 
item of test gear as determined in our recent reader 
survey. 

Garage Door Opener Book 
Where, oh, where is the Richard- Lawrence 

Book Co. which is mentioned as the publisher of 
"Automatic Garage Door Control" (March, 1956, 
issue, p. 65) ? I have written to the incomplete 
address given in the book review, but the letters 
have been returned. 

EDWARD STOW 
Philadelphia, Pa. 

Copies of this book may be ordered from Mr. 
L. R. Chase, 13339 Debby St., Van Nuys, Calif. 
The price is $1.50. Mr. Chase reports that several 
installations described in this book have been 
built in his immediate area. All of them have been 
working for over one year with no attention out- 
side of lubrication. 

Listening on V.H.F. 
I would like to receive signals around 48 mc. 

in my car. Could you publish information on 
mobile equipment to receive stations near that 
frequency? 

F. J. SCAROLA 
El Paso, Texas 

This request is typical of numerous letters re- 
ceived on the subject of v.h.f. FM reception be- 
tween 30 -50 mc. and 152 -156 mc. The POP'tronics 
staff is pleased to report that a review of equip- 
ment for receiving those bands is under prepara- 
tion. 30 

POPULAR ELECTRONICS 



Want To 
able 

Your Pay 
Get into Radio - 

TV- Electronics 

CL VE LAND 
INSTITUTE 

OF RADIO EEECTRONKS 

SAMPLE 
FCC LESSON 

MASTER COURSE IN 
RADIO COMMUNICATION 

FIND OUT what the FCC license meal's 

Your FCC license is recognized by employers as proof of your technical 
ability. 

11 FIND OUT how the FCC license helps you get a 

better job or increase your pay on your present job 
I have obtained a position at Wright - 

Patterson Air Force Ba.e, Dayton, Ohio, 
as Junior Electronic Equipment Repair- 
man. The Employment Application you 
prepared for me had a lot to do with 
me landing this desirable position." 

Elmer Powell, 
Box 247, Sparta, Tenn. 

"Due to your Job -Finding Service, I 

have been getting many offers from all 
over the country, and I have taken a 
job with Capital Airlines in Chicago, 
as a Radio Mechanic." 

Harry Clare, 
4537 S. Drexel Blvd., Chicago, Ill. 

FIND OUT how to get your FCC license in a 

minimum of time 
Harry G. Frame, Box 429, Charleston, W. Va. 
Charles Ellis, Box 449, Charles City, Iowa 
Kenneth Rue, Dresser, Wisconsin 
B. L. Jordan, Seattle, Washington 

License Time 
2nd Class 13 weeks 
1st Class 28 weeks 
2nd Claus 20 weeks 
1st Class 20 weeks 

FIND OUT how we guarantee your FCC license 
WE GUARANTEE to train and coach you at home until you 
pass the all -important FCC examination.. . If you fail to 
pass after completing our course, we will continue your 
training without additional cost until you successfully 
obtain your commercial license. 

FIND OUT how employers 

make job offers like this to CIRE 
graduates every month 
Letter from nationally known manufacturer of high quality 
AM and FM transmitters, "We are very much in need at 
the present time of radio- electronics technicians and would 
appreciate any helpful suggestions that you may be able 
to offer. Salary up to $412 per month to start." 

CARL E. SMITH, E.E., Consulting Engineer, President 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk PE -12, 4900 Euclid Bldg., Cleveland 3, Ohio 

May, 1956 

I- 

oy 

Aff 
NA* 

EL. 

; 

National Home 
Study Council 

Approved Member 

CLEVELAND INSTITUTE OF RADIO 
4900 Euclid Ave., Desk PE -12 
Cleveland 3, Ohlo 
(Address to Desk No. to Avoid Delay) 
I want to know the facts, without obligation, how I 
can get my FCC ticket in a minimum of time. Rush me 
your FREE booklet "How to Pass FCC License Exami- 
nations" (does not cover exams for Amateur License) 
as well as sample FCC -type exarn and the amazing new 
booklet, "Money -Making FCC License Information." 

PLEASE PRINT CLEARLY 

ELECTRONICS 

Name Age 

Address 

City State 
FOR PROMPT RESULTS SEND AIR MAIL 

Special tuition rates to members cf the U. S. Armed Forces 
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STANLEY ELECTRONICS 
TUBES 8 Ports 

pAY 
WRITE FOR 
NEW FREE 
TUBE and 

PARTS 
CATALOG! 

SPECIAL 
INTRODUCTORY OFFER! 

DEDUCT 10% 
from the total if your order is $20 or more! 

MAY SPECIAL! 
300 OHM 

10 TWIN LEAD 
TV WIRE 0 FEET $1 

BEST BRANDS - TUBES 
Individually boxed. 1 year RTMA guarantee. 

partial listing 
Type 
0Z4 
183GT 

Price Type 
.45 6H6GT 
.79 634 

Price 
.40 

2.00 
Type 
607 
6A8 1L4 

1L6 
.51 
.51 

6JSGT 
6J6 

.40 

.49 
6ÁB4 
6AF4 1LA4 

1LB4 .57 
.66 

6J7 
6K6GT 

.45 

.39 
6AG5 
6AH6 1LC6 

1LD5 
.66 
.57 

6K7 
6L7 

.40 

.44 
6065 
6AL5 1LE3 

1LG5 
1LH4 

.57 

.57 

.66 
7C6 
7F8 
7Y4 

.45 

.70 

.35 
6AL7GT 
6055 
6AS6 1LNS 

1N5GT 
.47 
.55 

12AT6 
12AT7 

.41 

.68 
6457G 
6AT6 184 

1R5 
.66 
.51 

12AU6 
12AÚ7 

.46 

.58 
6AUSGT 
6ÁU6 154 

155 
.59 
.51 

12AV6 
120X7 

.42 

.63 
6AV5GT 
6AXSGT 174 

IUS .51 
.50 

12AY7 
12BA6 

.90 

.46 
6B4G 
6BA6 1V 

1X2A 
2021 

.57 

.62 
1.00 

1294 
12BE6 
12687 

.70 

.46 

.60 
6BC5 
GREG 
6106G 2V3G 

2X20 .80 
.90 

12677 
12507 

.64 6N7 
607 306 

3LF4 
.45 
.69 

12587 
125K7GT 

.52 
.47 654 

657G 6886 
6636 

.53 125L70T 

.49 125N7GT 
.50 
.60 65470T 
.57 6567 6BK5 

6BK7A 
.70 
.78 

12SQ7GT 
14A5 

.40 6SG7 
.59 6óH7 6BN6 

68L7GT 
.59 
.77 

14A7 
148G 

.45 6_J7GT 

.40165K7 

FREE GIFTS! 
All purpose ELECTRIC TEST- 
ER equipped with genuine 
neon glow lamp. Tests loads 
from 90 to 500 volts, AC or 
162 with every $3 or more 
eider. 

Reg. $4.95 5-pc. SYLVANIA 
REPAIR KIT. Inc. flashlight 
head. screwdrivers, alignment 
tool and case, with every order 
Or $25 or more. 

FREE GIFT COUPONS with 
every order. SEND for free 
premium catalog. 

Price Type 
.59 7A4 
.59'705 
.45 7A6 
.80 7A7 
.52 7A8 
.80 785 
.80 787 
.42 7B8 
.70 7C4 
.50 7C5 

2.00 1936 
2.25 1976 
.40 25A7GT 
.70 25AV5GT 
.43 25BG6 
.75 256Q6GT 
.59 25Y5 
.90 2525 
.49 252667 
.50 35A5 
.46 3585 

1.18 35C5 
.61 35L6GT 
.45 35W4 
.48 35Y4 
.47 35Z3 
.50 3525GT 
.50 SOBS .43 

SOCS .45 
.45 SOLGGT 
.50 11723 

d 

Price 
.47 
.55 
.47 
.45 
.46 
.41 
.43 
.47 
.40 
.44 
.66 
.70 

1.50 
.80 
.98 
.82 
.45 
.42 
.42 
.48 
.48 
.48 
.48 
.39 
.40 
.41 
.39 
.48 
.43 
.48 
.37 

Dumont and RCA 
licensed 

TV PICTURE TUBES 
No Dud Required 

All brand one year 
guarantee 

Discounts 
for 

the Quantity Purchaser 
1OBP4 $10.95 
12LP4 12.95 
12QP4 13.95 
14CP4 15.25 
15DP4 16.95 
16DP4 18.50 
16GP4 19.25 
16KP4 17.00 
16ßP4 17.00 
17BP4 19.00 
17GP4 21.00 
1.LP4 18.00 
19AP4 23.00 
20CP4 24.00 

21AL.4A 24.00 
partial listing 

TERMS: FREE POSTAGE on all prepaid Continental U.S 
500 handling charge oil all orders under 95.110. 20' . Deposit on all C.O.D.'s. Subject to prior sale. Picture tubes 

F.O.B. Passaic, N. J. 

Stanle y ELECTRONICS coRP- 

935 MAIN AVENUE - PASSAIC, N. J. 

Dept. PE -5 GRegory 12498 

OP'tronics 

BOOKSHELF 
"HI -FI ANNUAL & AUDIO HANDBOOK" 
by the Editors of RADIO & TELEVISION NEWS. 
Published by Ziff -Davis Publishing Co., 366 
Madison Ave., New York 17, N. Y. 138 
pages. Paper bound. Price, $1.00. 

This is a carefully chosen collection of 
top -flight articles on audio and hi -fi culled 
from the pages of RADIO & TELEVISION NEWS. 
Material that has appeared in recent years 
has been selected and regrouped under such 
chapter headings as : "Preamplifiers," 
"Power Amplifiers," "Loudspeaker Enclo- 
sures," "Selecting Hi -Fi Equipment," etc. 
Among the provocative pieces are some 
really choice items : "A Four -Channel Au- 
dio Mixer," "Hi -Fi Control Amplifier with 
'Expression, "' "An Outboard Bass Booster," 
"How to Improve Your Hi -Fi Amplifier," 
"A Musician Looks at Hi -Fi," etc. 

The range of topics covered is almost 
limitless. Editorial treatment is varied. 
There is enough in this book to appeal to 
the hi -fi beginner as well as the advanced 
technician. General information, theoreti- 
cal discussions, hints on buying, and do -it- 
yourself instructions are all included. 

Recommended: as a "must" for all those 
who are interested in hi -fi. 

"SYNCHROS, SELF -SYNCHRONOUS 
DEVICES AND ELECTRICAL SERVO- 
MECHANISMS" by Leonard R. Crow. 
Published by The Scientific Book Publish- 
ing Co., 530 S. 4th St., Vincennes, Ind. 222 
pages. Cloth bound. Price, $4.20. 

Synchros and servo -mechanisms are 
widely used in modern electronic applica- 
tions. Traffic control, signal systems, sonar 
and radar are a few of the devices that de- 
pend on these electronic servants to do 
man -sized jobs silently, unerringly, and 
more accurately than any other known 
method. Understanding such units is essen- 
tial to understanding electronics. This vol- 
ume will go a long way in helping readers 
to gain that understanding. 

Fundamental circuits are explained, as 
well as the more advanced applications and 
devices that have evolved from the basic 
setups. Advanced students and practicing 
technicians will welcome the consummate 
treatment afforded; beginners will find 
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FREE1 
o 

CATALOG 

TRANSISTOR EXPERIMENTERS LAB KIT 

132 PAGE ELECTRONIC 

CATALOG 
Packed with the largest selection of Electronic, Radio and 

V. Parts, and equipment, PA, H,Fi systems, tubes, a - 

tennas. Transistor Kits, parts and components, Test Equip - 
ens, new build your own kits, Innis, books. Microscope. 

drafsing equipment, Binoculars, Telescopes, All Rodio, TV 

and Ham supplies - ALL AT GREAT SAVINGS - For the 

economy minded seeicemen, dealer, engineer and tech. 
ii am. CHUCK FULL OF BUYS! SEND FOR YOUR FREE 

COPY TO -DAY. 

13 -IN -1 EXPANSION KIT 
WIRELESS MICROPHONE 
ELECTRONIC METRONOME 
HIGH GAIN RECEIVER 
LIGHT- POWERED OSCILLA'OR 
SIMPLE PHOTO CELL RELAY 
ELECTRONIC RELAY 
SENSITIVE PHOTO CELL RELAY 
RAIN ALARM 

AS SHOWN IN MARCH ISSUE OF POPULAR ELECTRONICS 

5 "EASY TO ASSEMBLE" TRANSISTOR DEVICES 

1.SIMPLE RECEIVER 2. REGENERATIVE RECEIVER 3. CODE TRANSMITTER 

4. LIGHT POWERED RECEIVER 5. CODE PRACTICE OSCILLATOR 
Perfect for the beginner or advanced worker. Five circuits designed to demonstrate 
practical transistor applications. Gain the practical knowledge of transistor application. 
Interesting and educational to assemble and test - and fun to use. Kit is complete with all 
necessary parts for assembly -instructicns -schematics-and pictorials. Loss headphone, scrap 
metal, tape and solder. 
KT -88 Neti 1.95 
Headphone -EC -1 Net 1.13 
M5 -278 New Supersensitive Earpiece -. Not 1.95 

An exciting addition to the KT -88 ki to enable you to continue this fascinating and edu- 
cational program of instruction, including the making of printed (etched) circuitry. The 

additional parts, diagrams and instructions (along with the parts in the basic 5 -in -1 kit) 
cover the 8 added projects listed above. You'll be able to do such interesting things as 

broadcasting through your radio witlhout connecting wires, detect 'moisture or rain, make 

light actuated relays and much more. kid when you've done all these, you can look for- 
ward to more Lafayette expansion kin tc increase the utility of the kits you already have. 
Kit is complete with all parts and instructions. Shpg. wt., 3 lbs. 
KT -89 ... EXPANSION KIT Net 7.50 

KT -88 and KT -89 ... Kit bought big thenatlon Deal Net 18.75 
r 

NEW! ALL -PURPOSE 
DYNAMIC EARPHONE 
FOR RADIO AND TV LISTENING 
FOR SUBMINIATURE, MINIATURE 
AND TRANSISTOR RECEIVERS 

A sensitive all- purpose earphone designed 
for your listening pleasure. Combines the 
range of a dynamic earphone with the per- 
formance of its special magnet to give you 
excellent reproduction. Lightweight and 
equipper with ear support that slips com- 
fortably over your ear. You can relax! The 
support is practically invisible - the ear- 
phone can't slip out - it can't fall ois. 
Ideal for use with TV and radio sets, am- 

plifiers, miniature and transistor receivers etc. Complete with 
3 It cord. A super value' for the price! 
MS278 - 3000 ohm impedances. 1000 ohm DC resist- 

ance, with phore tip plugs Net 1.95 
MS -277 - E ohm impedance eith phone tip plugs For 

Silent Radio and TV Listening or Viewing Net 1.95 
MS -273 -3000 ohm impedance, 1000 ohm DC resist- - 

once, with sutrrin!ature phone plug and 
matching phone lade Net 2.39 

MS -279 - 6 ohm impedance, w,th subminiature phone 
plug and matching phone jack. For Silent 
Radio and TV Listening or Viewing Net 2.39 

2 TRANSISTOR POCKET RADIO KIT 
Packed Irte a 21 /y "x31 /2 "xlt /4" plastic case. 
This Two 'renslstst plus crystal diode radio 
klt offers many surprises, utilising a regener- 
ative detector circuit with transformer coupled 
audio stage, ;Ives you high gain and excel- 
lent selectivity. Pulls lin distant stations wits 

with more than ample earphone volume. 
Kit comes complete with two transistors. 
crystal el ode- loopstick. Argonn transistor 
audio transformer. esistors, condensers. 
tic case, etc, Including schematic and Ia- 
Ktructlone 

T -811A Co Complete Klt sees earphones- 
11.80 Net 

Ml -280 New Super Power Dynamic 
Earphone. Ideal for Translator 
Elr-cutit Imp. 8000 ohm, D.C 
5000 ohm 3.116 

NEW MINIATURE 2 GANG 
VARIABLE CONDENSER 

Here is a ayette s super mlget variale 
Only 1" x 1" x 1 /2" - 2 gang for tran- 
sistor super hats! 10 to 208 mmf. on the 
ant. section. 10 to 100 mmf, en the cut 
oscillator section! Self contained variable 

Ka t , trimmers. Tunes through 180 °, Entirely 
enclosed in a transparent plastic easel The 

lima! lest complete 2 gong variable for super bets in the world! 
Offers unlimited possibilities to the experimenter. 
MS -270 Net 1.95 
MS -274 eingle gang condenser Capacity 10 to 365 mast Net 1.25 

MATCHED For Miniature 2 Gang Variable Cond. 

COIL SET MS -271 Osc. Coil Net .79 0o. 
MS -272 Ant. Coil Net .95 ea. 

Ilt?' 
DvT.IE L"` 

NEWYORK,N.Y- 

BRONX,N.Y. 

U NEWARK,N_1- 

PLAINFIELO.N,1. 

80STON,MASS. 
Include postage 

with order 

I00 Sixth Ave . 

542 E. Fordham Rd 

24 Central Ave 

139 West 2nd St. 

110 Federal St. 

LAFAVETTE RADIO 
100 SICH AVE.,NEW YORK,N.Y. 

O Send FREE 132 -Page Lafayette Catalog 

Name 

Addreae 

City Zone- state 

May, 1956 25 



POPULAR SAMS BOOKS FOR THE 

EXPERIMENTER AMATEUR TECHNICIAN 

Sams books cover every phase of Electronics 
for the experimenter, student, service technician and 

engineer. Listed below are a few of the many 
valuable Sams books. Ask for FREE Book List 

describing all tities available. 

M 

USE THIS HANDY ORDER FORM 

Transistors. The first complete, practical book 
on Transistors and their application in TV- 
Radio- Electronics. Explains theory, circuitry, 
installation, testing techniques and servicing. 
100 pages; 534 x 834 "; illustrated $1.50 

So You Want to Be a Ham. Shows you how to get 
your license and acquire equipment. Covers: 
Conquering the Code, Getting Your Ticket, 
Going on the Air, etc. 196 pages; 534 x834 "; 
illustrated $2.50 

Basic Radio Manual. Complete course covers 
theory, definitions, components. Includes sec- 
tion on actual projects that translate theory 
into practice. 248 pages; 834 x 11 "; illus- 
trated $5.00 

Basic TV Manual. Covers all phases of TV set 
operation and design from picture tube to 
antenna. Includes project section demonstrat- 
ing theory in action. 312 pages; 834 x 11 "; 
illustrated $5.00 

Atomic Radiation, Detection and Measurement. 
Helps you understand nuclear science and its 
applications. Covers circuitry and operation 
of all types of detection devices. 200 pages; 
534x834" $3.00 

Practical TV Servicing. Shows how to install 
antennas, align sets, how to adjust and tune 
every part of the audio and video sections; 
includes data on UHF and Color. 400 pages; 
534 x 834 "; illustrated $4.25 

Radio Receiver Servicing. Covers all basic re- 
ceiver types -gives time -saving hints for solv- 
ing common troubles, such as dead set, weak 
set, noisy set, etc. 192 pages; 534 x 834"; 
illustrated $2.50 

Tape Recorders. Explains recorder theory, tape 
characteristics, how recorders work; covers 
motorboard mechanism, drive motors, volume 
indicators, bias oscillators, amplifiers, mag- 
netic heads, equalization circuits. 176 pages; 
53,6 x 834 "; illustrated $2.75 

HOWARD W. SAMS & CO., INC. 
Order from any Radio & TV Supplier -Wholesaler, or 
mail to Howard W. Sams & Co., Inc., Dept. 14 -E6, 
2201 E. 46th St., Indianapolis 5, Ind. 
Send books checked above. My (check) (money order) 
for $ is enclosed. 

Name 

Address 

City Zone. ...State 

L (outside U.S.A. priced slightly higher) 
B1wt 111111 UM INN MIMI MN SIMI MN I= I 

' 

clear explanations of the basic concepts. No 
less than 171 illustrations help clarify the 
text. 

Recommended: for electronics students 
and technicians at all levels of technical de- 
velopment. 

"LIMITERS AND CLIPPERS" edited by 
Alexander Schure. Published by John F. 
Rider Publisher, Inc., 480 Canal St., New 
York 13, N.Y. 64 pages. Paper bound. Price, 
$1.25. 

Another in Rider's "Review Series," this 
volume discusses all types of diode, triode, 
and pentode limiters and clippers. Circuit 
operation is analyzed, and practical uses of 
circuits are given. The importance of these 
special circuits in modern electronic equip- 
ment is emphasized, and an attempt made 
to clarify the difference between "limiter" 
and "clipper " -although the two terms are 
often used interchangeably. Topics are ar- 
ranged in logical sequence from the simpler 
circuits to the more complex. Diagrams 
and an index add to the book's usefulness. 

Recommended: for experimenters and 
students whose work brings them into con- 
tact with these circuits. 

"MAGNETIC RECORDING" by S. J. Be- 
gun. Published by Rinehart & Co., Inc., 232 
Madison Ave., New York 16, N. Y. 242 
pages. Cloth bound. Price, $5.00. 

Much of the fundamental theory behind 
magnetic wire and tape recording is ex- 
plored in this book. The components that 
make up a recorder are examined, as are 
representative commercial models of wire 
recorders, steel -tape recorders, and some of 
the earliest coated -tape recorders. Various 
applications of magnetic recording are ex- 
plained, as well as the methods and equip- 
ment used for measuring and testing re- 
corders. Detailed and authoritative, this 
book may be somewhat "advanced" for the 
beginning tape hobbyist unless he has a 
previous knowledge of electronics and some 
math. 

Recommended: as an engineering treat- 
ment of the theory, applications, and per- 
formance measurements of magnetic re- 
corders. 

"DICTIONARY OF ARTS AND CRAFTS" 
by John L. Stoutenburgh, Jr. Published by 
Philosophical Library, Inc., 15 E. 40th St., 
New York 16, N. Y. 259 pages. Cloth bound. 
Price, $6.00. 

Everything from "aaklae" to "zola" is 
covered in this exhaustive book whose title 
is self -explanatory. Prepared by no less an 
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This book is a Gold Mine 

Send for it Immediately! 

REVEALS HOW YOU CAN GAIN QUICKER SUCCESS 

OR TURN YOUR HOBBY INTO A WELL- PAIO CAREER 

IN RADIO ... TELEVISION ELECTRONICS 

Whether you're an amateur . . . a hobbyist . . . or already in 
electronics ... Let us show you how to have a bright career in 

RADIO! TELEVISION! ELECTRONICS! 
TURN YOUR HOBBY INTO A HIGH -PAY CAREER! 
Today thousands of electronics hobbyists have an op- 
portunity to turn their hobbies into profits. It's the 
"Age of Electronics "! Trained men are in crucial de- 
mand! You may be "outside" the electronics in- 
dustries now, working on a job you enjoy far less 
than experimenting, building, transmitting, receiving; 
working for less money than is being paid to elec- 
tronics engineering technicians. But your "true love" 
is electronics. Why not awaken to your opportunities -now? 

ELECTRONICS IS SCREAMING FOR 
MEN LIKE YOU! 

Here are just two of the high -level opportunities 
available from coast to coast: 

"Just about four months have passed since I made 
my first recruiting trip to CREI. As a result of that 
visit Messrs. Kohs, Plante and Wenger are now 
members of the Laboratories and Mr. Kresge soon 
will be . . . we have some openings now and will 
have others -Bell Telephone Laboratories, 
Murray Hill, N. J. 

Two openings in our Field Service . . . aircraft 
electronics . starting salary is $380 and up . -North American Aviation, Inc., Columbus, Ohio. 

COUNTLESS POSITIONS MUST BE FILLED 
And only trained men can fill them. You can get your 
share, if you take time now to gain that indispensable 
knowledge. 

ALL YOU NEED IS ADVANCED 
TECHNICAL TRAINING 

Sure you have some experience. But the fellows with 
only partial technical knowledge move slowly, or stand 
still while you -the man with advanced technical 
training -plunge ahead in the golden world of elec- 
tronics opportunities. 

Ir 
To help us s your request i telligently. 
please give the following information: 

EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

SCHOOL BACKGROUND 

ET.ECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRONICS ARE 
YOU MOST INTERESTED' 

I. 
May, 1956 

St, 

ACQUIRE NECESSARY TRAINING AT HOME 
Use spare -time hobby hours for CREI Home Study as 
thousands of successful technicians have done since 
1927. Get concentrated training in minimum time, 
then step into a good job and enjoy good pay in the 
mushrooming electronics industry. 
SEND FOR FREE BOOKLET. IT TELLS YOU HOW 
How to gain career success in the tremendous elec- 
tronics industries. It pinpoints opportunities which 
exist. By 1060, the electronics industries will do no 
less than $15 billion worth of business per year, not 
counting military orders. Take TV for example: There 
are about 36,000,000 TV sets and over 425 TV sta- 
tions on the air. Color TV is pushing ahead furiously. 
Electronics is the ONE field of maximum opportunity 
in this electronic age. 

CREI TRAINS YOU IN MINIMUM TIME AT HOME 
Thousands of men before you have benefited quickly 
from CREI Home Study training. Thousands of CREI 
graduates are now employed in industry here and 
abroad. Here is what they say: 

"In this time of less than two years, I have almost 
doubled my salary and have gone from wireman, to 
engineering assistant and now to junior engineer. 
I have CREI to thank." -Frank A. Eckert, 22 Clover 
Lane, Levittown, Pa. 

FAMOUS FOR 
29 YEARS 

CREI s known 
and respected 
throughout the 
Electronic orld. 
Since 1027 
have trained thou- 

ands in the mil- 
itary. industry 
and government. 
"ASK ANY EN- 
GINEER." 

VETERAN? 
If discharged after June 27, 1950, let 
new Korean Bill of Rights help you get 
resident instruction. Check coupon for 
full data. 

LIKE TO STUDY IN WASHINGTON? 
CREI also offers resident instruction at 
same high level day or night. Classes start often. Check coupon for Residence 
School catalog. Qualified residence 
graduates earn degree: "Associate in 
Applied Science." 

CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Technical Institute Curricula- Founded in 1927 

3224 16th St., N. W., Dept. 125 -C, Washington 10, D. C. 
Send booklet "Your Future in the New World of Electronics" and 
course outline. 
CHECK Practical Radio Electronic Engineering 
FIELD OF 10 Broadcast Radio Engineering (AM, FM, TV) 
GREATEST Practical Television Engineering 
INTEREST Practical Aeronautical Electronic Ergineering 

Name 

Street 

City Zane State 
Check: Home Study Residence School Korean Veteran 
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LEARN basic electron cs 
THE EASY ['PICTURE BOOK" WAY! 

, Just Released: The fabulous 

ILLUSTRATED Training Course 

now used by the U. S. Navy! 

Over 25,000 Navy trainees have already 
learned Basic Electricity and Basic Electronics 
this easy. "Picture Book" wayl :\ ow, for the 
first time, YOU can master the basics of Electric- 
ity and Electronics with this same "Learn -by- 
Pictures" training course ! Over 1,700 simple, 
easy -to- understand drawings explain every section - these "teaching" pictures actually make up 
more than half the entire course! No other Basic 
Electricity or Basic Electronics course in America 
uses this revolutionary illustrative technique! 
You learn faster and easier than you'd dream 
possible! 

A Complete Idea on Every Page 

What's more, an imaginary instructor stands fig- 
uratively at your elbow, doing "demonstrations" 
that make it even easier for you to understand. 
Then, at the end of every section, you'll find re- 
view pages that highlight the important topics 
you've just covered. You build a thorough, step - 
by -step knowledge at your own pace -as fast as 
you yourself wont to go! 

Home Study Without Correspondence 

This course is so different, so comp/etc-there's 
no need for the usual letter writing, question and 
answer correspondence! Learn at home -at your 
own pace! 

10 Complete Volumes 

Volumes 1 and 2 of "Basic Electricity" cover DC 
components and circuits; Volumes 3 and 4 cover 
AC components and circuits; Volume 5 covers AC 
and DC motors and machinery. $9.00 per set. 
Volume 1 of "Basic Electronics" covers Diodes & 
Power Supplies; Vols. 2 and 3 cover Amplifiers 
& Oscillators: Vols. 4 and 5 cover Transmitters 
& Receivers. 59.00 per set. 

Learn all about HiFi Loudspeakers and Enclosures 

HI -FI LOUDSPEAKERS and ENCLOSURES 
by Abraham B. Cohen 
For the first time a chance to really learn all 
about hi -fi loudspeakers and enclosures. 
Here is the "classic" in hi -fi literature ... real- 
ly an education. . . A book which teaches every 
hi -fi fan loudspeakers and enclosures -and does it 
in a way that is easy to absorb ---does not require 
any special background! 
The book is supremely authoritative and brilliant- 
ly written. It is a picture course. . . Among its 
368 pages are many hundreds of illustrations 
which whet your appetite ... not to stop reading 
until you have finished it. 
Its coverage is tremendous! EVERYTHING 
about ALL kinds of loudspeakers . . . EVERY- 
THING about ALL kinds of enclosures .. . In- 
expensive ones and costly ones. Not only does this 
book tell you all about them -but what you learn 
will enable you to make wise decisions when you 
want to buy -or build -whichever is your desire. 
Includes 18 blueprints of enclosures for home 
construction. 
368 pages. 5y x8 %". Leather Finish Marco 
Cover. $4.60. 

ORDER TODAY! 
These books are sold by electronics parts job- 
bers and book stores. If YOUR dealer doesn't 
have these books, order them from - 

John F. Rider Publisher. Inc. 
480 Canal St., N.Y.C. 

authority than Mr. Stoutenburgh, a mem- 
ber of the American Museum of Natural 
History, it should answer many questions 
on tools, materials, and processes in almost 
every known hobby field. 

Recommended: for all hobbyists and pro- 
fessionals in any of the arts and crafts. 

"TAPE RECORDERS -HOW THEY 
WORK" by Charles G. Westcott. Published 
by Howard W. Sams & Co., Inc., 2201. E. 
46th St., Indianapolis 5, Ind. Paper bound. 
177 pages. Price, $2.75. 

Service technicians, hi -fi enthusiasts, and 
even those whose modest ambitions do 
not go beyond recording the baby's first 
gurgles onto tape -will all find plenty of 
worthwhile information in this book. Con- 
cise and choice bits of data, profusely illus- 
trated, will enhance the user's understand- 
ing of the electronics and mechanical por- 
tions of tape recorders, as well as provide 
insight into the tape itself, testing proce- 
dures, and the use of sound meters. A de- 
tailed chapter on heads will prove partic- 
ularly interesting to recordists seeking the 
ultimate in wide frequency response on 
their home instruments. 

Recommended: for all persons using or 
having occasion to service tape recorders. 

"RADIO PROJECTS" by Abraham Marcus. 
Published by Prentice -Hall, Inc., Engle- 
wood Cliffs, N. J. Cloth bound. 74 pages. 
Price, $3.50. 

Already known for his extensive books 
on radio communications and servicing, Mr. 
Marcus presents, in this volume, ten "how - 
to" projects for the rank beginner in radio 
electronics. The jobs, ranging from "How 
to Solder" to building one's own superhet 
receiver and code oscillator, proceed in or- 
der of increasing mastery of theory and 
tools. Photos and schematics are large and 
clear. Many roads can lead the novice into 
the field of electronics; the one chartered 
here is direct and attractive. 

Recommended: for beginners who have 
access to simple tools and parts. 

"TELEVISION -HOW IT WORKS" by J. 
Richard Johnson. Published by John F. 
Rider Publisher, Inc., 480 Canal St., New 
York 13, N. Y. Paper bound. 346 pages. 
Price, $4.60. 

This book fills a big gap between the field 
of the professional technician or engineer 
and the area of interest of the experimenter 
and hobbyist. It is a careful and complete 
explanation of modern video circuitry and 
applications, based on the reader's rudimen- 
tary knowledge of simple circuit theory. 
For instance, you must know generally 
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ESSE is Cleaning House! 
SELSYNS only $395 ea. 

$750 pair 

110 Volt 
60 Cycle 

Navy type 5 
(approx. 61'2" 
L x 3'iz" dia.). 
Original cost 
$180. Many in- teresting & 
useful applica- 

tions such as remote tuning, beam 
rotators & indicators, wind direc- 
tion indicators, etc. Simple to hook 
to your house current. Low drain 
for continuous use. Don't pass this 
value. Order motors, generators, 
transformers, and differentials all at 
this price. Ship. wgt. 6 00 95 lbs., ea. v , 
Per pair $7.50 

TORQUE 
AMPLIFIER 

NEW 
ORIGINAL 

PACK 

$5.00 
Several hundred 
dollar value for 
many useful ap- 
plications. 1/40 
H.P. 110 V. AC 
motor. Speed and 

direction of output shaft varies 
directly with motion of input shaft. 
The torque is provided by the 
motor. Aluminum case size 12" x 
55/8" x 71/2". Cover for exposed 
transmission provided. Ship. wgt. 
45 lbs. $5,00 
each 
Starting capacitor for above 

motor $1.00 

LEEDS -NORTHRUP 
MICROMAX RECORDERS 

Check and Compare 
these NEW LOW PRICES! 

Strip type recorders used for con- 
trolling and recording a wide 
variety of processes. Used origi- 
nally for temp. range of 350 -550 
degrees C. May be changed for 
other applications. Operates on 
Wheatstone bridge principle using 
AC galvanometer movement. Orig- 
inal cost several times our price. 
Units were removed from demili- 
tarized equipment which in many 
cases was new. Sold as used and 
guaranteed. Money back if not 
satisfied. 
Price each 
Bailey Type recorders -used in 
same application & ranges as 
L-N above. ea $39.50 

RL -42 ANTENNA 
REEL AND MOTOR 

BRAND NEW 

$1.95 
1/8 H.P. 240 
motor (will 
also operate 
on AC) with 
gear reducer 
& reversing. 

This is the one used to 
build the coil winders. 
Ship. wgt. 11 1hs. in 

original packing $ 1.95 each 

$179.50 

10 for $17.50 

f 
EXTRA SPECIAL OFFERINGS!! 

100 CRYSTALS -All New -$6.95 
All new assailed freq. in various types of 
holders. Many ham bands and not picked for 
a bargain. Any one worth the total wire. 

300 only $6.95 

AN-104 ANTENNA -New -19c ea. 
100 -156 Me. aircraft type. Ship. wgt. 6 
lbs. ea 796 

FILTER CAP -All New Oil Types 
Mfd. W.V. Mfgr. Price 
4 600 C -D 50.75 
3X.2 4000 TOBE .75 
.1 3500 GUDEMAN .75 
2X.1 4500 GE 1.50 

.12 15000 GE 3.50 

VARIABLE CONDENSERS -All New 
MMFD. Mfgr. Model Plates Price 
100 Bud MC -941 31 50.95 
35 Oak 5 .50 

243 Gold- Plated (as pictured) 
Freq. Meter Type 27 1.00 

Dual 15, with 2 -meter Osc. coil 4 ea. .50 
4p.N'dia.300 -1000 Mc. Butterfly 15 2.95 

RADIOSONDE XMTR F69/AMT-2 
347 Mc. weather halloos rib tin- arc ing 
for she RC nodels. Brand with the 
tubes. Size 65,s" x 5" x 2aá" 

new 
Ship. wet.. 

3 ib. $1.95 

APN -1 ALTIMETER 

Save! Only $7.95 
This is the unit containing the 
sweep condenser or wobbulator. 
Freq. 460 Mc. with 14 tubes and 
dynamotor. Ship. wgt. 23 iv/ 

7 95 lbs., excellent 

T -17 MICROPHONE 

A regular $15.00 carbon aircraft 
type mike that cannot be excelled 
for your mobile work. Shipping 
wgt. approx. 4 lbs. $3.95 Excellent 

AN/ ART4 DUAL XMITTER 

$3.95 
Another unit found useful 
for RC models. Operates 
on 55.5 and 56.75 Mc. 
All tubes and plastic 
screen 6 x 30 ft. included. 
Ship. wgt., in original 
wood box, 75 $3.95 
lbs. 

MP -22 MAST BASE -New -$I.95 
Mobile heavy type with spring & insulator. 
Brand Dew in orig. carton with mtg. hard- 
ware. Ship. Wirt. 18 lbs ea. 51.95 

RI /ARR -I RECEIVER -$1.95 
Close out of this popular 220 Mc. converter 
New (demilitarized, with tubes. Ship. 
wet. 6 lbs Now $1.95 

Co -axial Relay for 6 -12.24 V.. 
Use for your mobile applications. New $1.00 

238.256 Mc. MOBILE ANTENNA 
New $1.25 

TU -1, 10, & 26 Tuning Units 
For parts or BC -375 Xmtr. 

New $2.50; Used 51.95 
DYNAMIC Mutual Conductance 
TUBE TESTERS -Like New - 

Only $39.50 
Portable size 151/2" x 8" x 51/2" Air Force 
type tester, having acquisition of $180 
Test acorns, miniatures. oriels, loctals, etc. 
Even latest types by adapters. Accepted by 
Air Force as late as 1052. Like new con- 
dition. Ship. wgt. approx. 25 lbs. 
Each $39.50 

BC -AS -229 or 429 Receiver 
For the popular low price BC -234 
Xmtr. Brand new with dual coil 
201 -398 Kc. and 2500 -4700 Kc. 
and tubes. Ship. wgt. 19 lbs. 
ea $3.95 

BC -455 -B 

Receiver- 
Command 
type for 6 -9.1 
Mc. The hot 
one complete 
with tubes. 
Ship. wgt. 9 
lbs. 
Used - $3.95 
New - $5.95 

KEROSENE OR GASOLINE 
New -$6.95 

The Evans blue flame 
heater with an output 
of approx. 50,000 BTU. 
Ideal for garage or 
shack where not con- 
fined. Cost Govnmt. 
many times price. Size 
10" dia. by 12" high. 
Shipped in original 
packing, wgt. 47 lbs. 
Your price, Brand 
New $6.95 

HEATER 

E S S E 
REMIT SHIPPING CHARGE AND INSTRUCTIONS WITH ALL ORDERS, OTIIF.RWISE ORDER WILL BE 
SHIPPED EXPRESS COLLECT. ALL ITEMS GUARANTEED TO YOUR SATISFACTI(.N OR MONEY 
REFUNDED IF' RETURNED PREPAID WITHIN 30 DAYS OF RECEIPT. MINIMUM 011UER $5.00 

RADIO CO 42 WEST SOUTH ST INDIANAPOLIS 25, INDIANA 
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The perfect kit for 

Auto Radio or 
Any Dual Speaker 
System 

Want front- and rear -seat speakers 
in your car? This Centralab switch, 
mounted on your dashboard, lets you 
cut in either speaker separately - 
or both at the same time. Perfect, too, 
for hi -fi multiple, binaural, or 
remote installations. 

In one box, Centralab PK -300 
Switch Kit gives you everything you 
need for easy assembly: 
1. Dual- speaker switch 
at. Etched mounting bracket and dial 
3. Split -knurl pointer knob 
4. Self -tapping screws 
B. Easy -to- follow instructions 
Buy your PK -300 kit from your 
Centralab distributor. And send 
coupon below for free Catalog 29 
showing Centralab's complete line 
of electronic components. 

Kit PK -300 
$1.50 

(suggested list price) 

Cenualqb 
A DIVISION OF GLOBE -UNION INC. 
994E E. Keefe Ave., Milwaukee 1, Wisconsin 

Send me free Catalog 29. 

Name 

Address._ .. 

I" vAl City .. 

411 

Zone State 

what is meant by a "plate circuit" or "phase 
shift," etc. Assuming you do know what 
these phrases mean, you can understand 
most of what this book says about televi- 
sion. Because of its thorough coverage and 
reliable explanations, the volume may also 
serve as a handy reference guide for pro- 
fessionals. 

Recommended: to all interested in tele- 
vision circuitry who have a grasp of basic 
electronic theory. 

Free Literature Roundup 
EI.Ec'rao -VOICE "Circlotron" amplifiers and 
audio control units are described in a col- 
orful brochure, available on request from 
Electro- Voice, Inc., Buchanan, Mich. Ask 
for Bulletin No. 222. 

MANY BARGAINS in experimenter's equip- 
ment, components, test instruments, kits, 
replacement parts, and hi -fi units are listed 
in Lafayette's "money saver" catalog. For 
your copy, write to Lafayette Radio, 100 
Sixth Ave., New York 13, N. Y. 

HEATH'S LATEST "flyer" describes this com- 
pany's complete line of kits for home 
builders. Recent additions to the roster of 
do- it- yourself projects include: two hi -fi 
speaker systems, an AM tuner, elaborate 
speaker crossover network, c.w. -phone 
transmitter, and a crystal receiver. Other 
"Heathkit "' products - meters, oscillo- 
scopes, probes, receivers, test instruments 
-are also described. To obtain a copy, 
write to The Heath Company, Benton Har- 
bor, Mich. 

DETAILED DESCRIPTIONS of 14 models of 
"VU Magnemite" tape recorders (portable 
and battery- operated) are given in a bro- 
chure available from Amplifier Corporation 
of America, 398 Broadway, New York 13, 
N. Y. 

SIMPSON TEST EQUIPMENT specifically de- 
signed for refrigerators and other appli- 
ances is listed in Bulletin No. 3001, while a 
7 -inch colorscope and a white dot generator 
are described in Bulletin No. A -103. Both 
are available from Simpson Electric Co., 
5200 W. Kinzie St., Chicago 44, Ill. 

UNIVERSITY'S NEW GUIDE to "PSE" (Pro- 
gressive Speaker Expansion) gives complete 
details for step -by -step development of 
multi- speaker systems. Woofers, tweeters, 
crossover networks, and enclosures are de- 
scribed. Write for your free copy to Uni- 
versity Loudspeakers, Inc., attn : Desk 
LA32, 80 S. Kensico Ave., White Plains, 
N. Y. -- 
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THE NEW PRESTO 2i0uefte T-18 

made by the world's largest maker of precision recording equipment. 

Improves record performance 
trenendously...delivers pro- 
fessional broadcast quality! 

Simple operation -a sideway 
flick of the control lever se- 
lects 3 speeds -331/2, 45, 78 
rpm. 

Quiet insured! Precision deep - 
well turntable bearing. 

Quality plus! Extra heavy 
weight, cast aluminum 12" 
table covered with non -slip 
cork. 
Beautiful design -smart tele- 
phone black and brushed 
chrome finish. 
Easy to install ... only rec- 
tangular cut -out needed. Easy 
to buy at only $66.00 

The New 
PRESTO K -11 
DISC RECORDER 

. A professional 
version of PRESTO's 
all -time favorite K -10 - incorporating the 
revolutionary T -18 
turntable 

for only $396.00* 

For use as an on- location recorder. It's featherweight with a 
completely new pick -up arm, fully encased hi-fi speaker sys- 
tem, new panel design, push button controls and famous 
PRESTO cutting head. Three -speed operation. 
Turntable mechanism including recording head and playback 
assembly available, separately, to fit into your sound system. 

* with hptere.ris motor $445.00 

REVOLUTIONARY 3 -SPEED MECHANISM 

The Pirouette is a miracle of pre- 
cision design on the inside, em- 
bodying the exclusive "flick shift" 

speed mechanism, with 3 idler wheels mounted 
on a single movable plate. Insures professional 
speed accuracy and trouble -free performance. 

Write for latest technical data 

RECORDING 

CORPORATION 

PARAMUS, NEW JERSEY 

Export Division: 25 Warren Street, New York 7, N.Y. 
Canadian Division: Instantaneous Recording Service, 

A7 Lombard Street, Toronto 

HIGH -PAY CAREERS 
IN ELECTRONICS - TELEVISION - RADIO 

Await Men with COMPLETE Training! 
Nationally- recognized, accredited Central training is designed to 
get you into high -paying career positions in the shortest possible 
time. In addition, Central's "Progressive Plan" is so arranged that 
each phase of training you complete qualifies you for a more im- 
portant, better -pay position. In just a few short weeks you are 
qualified for certain basic jobs. Then, with every additional training 
phase that you complete, you qualify "up the ladder" for more 
advanced types of positions. Central offers complete Electronics - 
TV -Radio training leading to an Associate of Science degree, and 
qualifying you as an Electronics Engineering Technician! 

Thousands of Central graduates have been placed at almost every technical 
leuel in the electronics industry. Free nation -wide placement service. 

3 PROVEN TRAINING PLANS 
(Choose the one that fits your requirements) 

1. HOME STUDY COURSE (with 9 kits of equipment) 
-Qualifies you for diploma, FCC license, and a variety 
of electronics jobs (or transfer into advanced resident 
training) . 

2. HOME STUDY -RESIDENT COURSE (with 9 kits of 
equipment) -Home study, followed by short period of 
resident training. Qualifies you for diploma, FCC license, 
and a wide variety of Electronics -TV -Radio positions (or 
continue with advanced resident training). An accredited 
technical institute curriculum. 

3. FULL RESIDENT COURSE -Qualifies you for Asso. 
ciate of Science (A.S.) degree and top -pay employment 
opportunities as Electronics Engineering Technician. Para 
time employment opportunities available for students while 
training. An accredited technical institute curriculum. 

May, 1956 

Don't limit yourself! Get the facts on Centrals complete 
training that can take you just as far as you want to go in 
the electronics technician field. Send coupon today for FREE 
brochure on your opportunities in Electronics. 

VETERANS! Central offers corses 
ill approved under 

u 
G.I. B 

CENTRAL TECHNICAL INSTITUTE 
Dept. A-5b, 1644 Wyandotte St., Kansas City 8, Mo. 

Tell me more about how you can qualify me for a high -pay Electronics career. 

Name Age 

Address Phone 

City State 

If Korean veteran, give approximate discharge date 
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$6 

TV 
RADIO 
SERVICE LIBRARY 

TELLS HOW TO 
ANSWER RADIO 
T.V.QUESTIONS 

HERE IS LATE INFORMATION 
IN A HANDY FORM FOR RADIO 
AND TELEVISION REPAIRMEN, 

SERVICEMEN AND STUDENTS 
AUDELS T.V. RADIO SERVICE 
LIBRARY - Over 1500 Pages - 1055 Illustrations & Diagrams. 
1001 Important Facts & Figures on ModernT.V., Radio,ElectronicDevices 
at your fingers ends. Highly Endorsed. 
INCLUDES TRANSISTORS 
& Transistor Circuits, Rectifiers, 
Record Changers, P.A. Systems, Tape Recorders, Phonograph Pick -ups, 
F.M., Auto Radio: Radio Compass, Short Wave, Radar, etc. 

ASK TO SEE IT! 
IT WILL PAY TO KNOW - 

The Basic Principles - Construction. 
Installation - Operation - Repairs - 
Trouble Shooting. Shows How to get Sharp, Clear, T.V. Pictures. 
Install Aerials -How to Test. 
Explains Color Systems, 
Methods of Conver- 
sion, Terms, etc. In- 

'e eludes Ultra High Fre- 
d quency - Valuable for 

Quick Ready Reference 
and Home Study. 

Get this Information for Yourself 
COMPLETE 

2 VOLUMES 7 DAY TEST- PAY ONLY $1 MO. 
Mr- MAIL ORDER 
AUDEL, Publishers, 49 W. 23 St., New York 10, N.Y. Mail AUDELS T. V. RADIO SERVICE LIBRARY 12 Volumesi $6 on 7 days free trIal. 11 0. K. I will remit $1 in 7 days and $1 monthly until $6 is paid. Otherwise I will return them. 

Name 

Address 

Occupatlo 

E 

3 

mployed by 
PE 

wall storage 

The "ST" and 
"KST" Series ... 

10 bask 
cabinet units 
in kilform 
or assembled 

Write for Complete Catalog 
36 pages of radio 
furniture kits and 
speakers for the e> blh+grtr 
high fidelity home 
music system. 

2 

99 North 11th Street, 
Brooklyn 1I, N. Y. 

largest manufacturer of cabinets and kits for hi fi 
o d,swn of G B H Wood Products Co.. Inc 

/ 
WHAT'S . THE-.. 

ANSWER? 
.-'..AA\AVA\\VAVVAVA\VAAAQVAAVVAAAAAVVAVAVVVVVV\VAVV\VA\VAVAAVAAA\A\VCAV\V`,`1 

PURCHASING TEST EQUIPMENT 
I am planning on purchasing some test equip- 

ment. Will you please tell me which instrument I 
should acquire first? 

ROBERT M. BALL 
McGill, Nevada 

It is probably safe to say that the most valu- 
able piece of test equipment to have available' 
is a vacuum -tube voltmeter. Nearly as useful is 
the conventional volt- ohm- milliammeter, or mul- 
timeter, having a sensitivity of 20,000 ohms 
per volt. 

The purchase of other test equipment should 
be dictated by your personal requirements. 
For example, if you plan to do some radio 
servicing, you will need a signal generator .. . 

for TV servicing, a specialized TV signal gen- 
erator and an oscilloscope. For general ex- 
perimental work, an audio oscillator, capaci- 
tance checker, tube checker, etc., may be con- 
sidered after the v.t.v.m. or VOM is purchased. 

CRYSTAL RECEIVER SELECTIVITY 
I have been using a crystal diode radio for ex- 

periments. I receive a number of stations but, even 
though I use a 365 -µµfd. capacitor, they are hard 
to separate. I wonder if you could advise me as to 
something to put in so as to separate the stations 
better. 

MICKEY O'CONNOR 
Cuyahoga Falls, Ohio 

The conventional crystal receiver has inher- 
ently poor selectivity because only one tuned 
circuit is used, and the Q of this circuit is low 
because of the loading effect of the crystal 
diode. Selectivity can be improved at the ex- 
pense of output volume by tapping the crystal 
rectifier down on the loopstick coil. Loopsticks 
with a low- impedance tap for this purpose are 
available from a number of parts suppliers. 

SELF -GENERATING PHOTOCELL 
Just recently, I made a few of the self- generat- 

ing photocells as described in your January, 1956, 
issue, and I was wondering if there were any 
alterations or additions that could be made to 
boost their output. I was thinking of adding a lens 
to increase the light intensity, and thus give more 
output. Do you think this is possible? 

JACK PESKOVITZ 
Northampton, Mass. 

Improvements are continually being made in 
commercial self -generating photocells. For ex- 
ample, Bell Laboratories reports that they have 
made cells having an over -all efficiency as 
high as 11%. Units approaching this efficiency 
are expensive to buy on the open market and 
are not readily available at the pres- 
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ent time, but as demand increases and pro- 
duction techniques are improved, prices will 
undoubtedly go down. 

A lens of some kind could be employed to 
increase somewhat the output of presently 
available photocells, including the units de- 
scribed in the January, 1956, issue. However, 
care must be taken to keep the temperature of 
these cells within reasonable limits, or they 
may be permanently damaged. 

We will continue to publish information on 
improvements in self -generating photocells, 
and have further articles scheduled along the 
lines of the one appearing in the January, 
1956, issue. 

KT -66 Vs 6CA7 
Which tube (in push -pull) will give me more 

output -the KT -66 or the 6CA7? 
S. LAPKIN 

New York, N. Y. 

Speaking only in terms of output wattage, a 
pair of 6CA7 tubes will give mere output (35 
watts as compared to 30 watts) with a lower 
plate power supply voltage (375 volts as com- 
pared to 450 volts). Total distortion (class AB 
operation as pentodes) will be a little lower for 
the 6CA7. 

SINGLE SIDEBAND 

I was very much interested in the article en- 
titled "Jim Caukins Learns to Tune In a Single - 
Sideband Station" which appeared in the March, 
1956, issue. However, I am confused as to what 
is meant by "single -sideband." Can you explain 
it for me briefly? 

H. R. SMITH 
Stamford, Conn. 

In normal AM transmission, the radiated 
signal consists of a carrier and two sidebands. 
Each of the sidebands contains all of the in- 
telligence being transmitted, and this informa- 
tion is repeated in the other sideband. There- 
fore, if we could transmit just one sideband, 
and no carrier, we should be able to extract 
all available information from the signal. 

Two major techniques are employed to sup- 
press the carrier and one sideband of the 
transmitted signal. One is called the phase 
shift method, and the other the filter method. 
Each system has its advantages and disad- 
vantages, with neither having a clear -cut su- 
periority. Reception is the same for either sys- 
tem, since the transmitted signal in both con- 
sists only of one sideband. Usually, either the 
upper or lower sideband may be selected, as 
desired. 

At the receiver, the carrier must be rein- 
serted before the signal can be detected. This 
calls for a local oscillator of high stability, 
and accounts for the fact that a single -side- 
band signal sounds garbled when received 
on a conventional receiver. 

A single -sideband system has two major ad- 
vantages. The bandwidth required is only one - 
half that of a conventional signal, and all the 
transmitted power is concentrated in an in- 
telligence- producing signal -it is not wasted 
in a carrier or a second sideband which mere- 
ly duplicates the information. --El- 
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i 
New 65A 
Globe Scout 

Only 

$795 
Per Month Cash Price: $99.95 Kit: $89.95 

A Sturdy, Handsome Xmttr. 
65 WATTS N CW; 50 WATTS ON FONE 

Popular Screen -Plate Modulation 
A compact, completely bandswitching Xnttr. in TVI- 
shielded cabinet. 10 thru 160 M. D'Arsonval Meter. 
Pi Network Antenna Tuner. Has self contained power 
supply. 100% modulation of Final. All top quality 
components used; -it looks quality, transmits quality, 
is quality. Plus safety- factors on all 
units. Send for complete details on this 
world -known Xmttr. 

FOR THE BEGINNER: 
* WRL's Code Oscillator 

Kit $4.95 
* Top High Fidelity Equipment 
* Wall -Sized Radio Map (25c) 

Save up to 50% 
On Over 800 Items of 

Reconditioned Eqpt. 
Here's Just A Sample 

Hutlicrafter's 
S38B Receiver $ 29.95 
S -38D 39.50 
SX -71 149.00 
S -72 (portable) 49.50 
S -76 119.00 

National's 
NC -57 receiver 69.00 

Heath's 
AT -1 Xmttr. 24.50 

Send for complete list! 
MI= 

WORLD RADIO LABS 
3415 WEST BROADWAY 
COLINCIL BLUFFS, IOWA I 

PAM il^ raaair: PE -5 ' 
Please rush me your latest FREE Catalog! 1 

Please Send ; Radio Map (25c) 
and complete information on items listed below: 1 
(1) (2) 

1 (3) (4) 
Name 
Address 
City & State I = - a J 
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MODEL S -38D 
$49.95 

COVERAGE: Standard Broadcast from 540-1650 kc plus 
international reception on 3 Short-Wave Bands covering 1650 
kc -32 Mc. 

The radioman's idea of radio ... This famous Hallicrafters' 
radio, now with smart new styling, amazes even the experts 
with its superior performance. Featuring the same skillful 
engineering found in much higher priced communications sets 
make the S -38D ideal for the Short-Wave listener or new 
radio amateur. 

MODEL S -94 or S -95 
$59.95 

COVERAGE: S -94: 30 -50 Mc -S -95: 152 -173 Mc 
For the thrill of emergency radio -Police, Fire ... Two new 

high performance receivers replacing the popular Hallicrafters 
S -81 and S -82. Compact, easy -to- operate and covers police, fire, 
taxicab, bus, railroad, private telephone mobile, forestry and 
other industrial and emergency- service communications operat- 
ing within models' frequencies. Newly engineered FM chassis 
provides low frequency drift and high signal -to -noise ratio. 

for hams novices short wave listeners... 

MODEL S -53A 
$89.95 

COVERAGE: Standard Broadcast from 540 -1630 kc plus four 
Short-Wave bands over 2.5 -31 and 48 -54.5 Mc. 

FEATURES: Large easy -to -read overseas dial with interna- 
tional stations clearly marked. Electrical bandspread and logging 
scale. Five inch built-in PM speaker, jacks for headphones plus 
phonograph jack. Temperature compensated to reduce fading 
due to frequency shift. Two stages of H. 

MODEL S -65 or S -86 
$119.95 

COVERAGE: Broadcast band 540-1680 kc plus three S/W 
bands 1680 kc -34 Mc. 

This newly engineered Hallicrafters receiver has the 10, 11, 
15, 20, 40 and 80 meter amateur bands calibrated on large easy - 
to -read dial. Over 1000° of calibrated bandspread for better 
selectivity on ham bands. Husky, full sized unit features separate 
bandspread tuning condenser and built -in PM 5" speaker. 

world wide enjoyment 
is yours with a l l i crafte rs 

...at everybody's price! 

MODEL SX -96 
$249.95 
Matching R -468 
Speaker $17.95 

COVERAGE: Standard Broadcast; 538 -1580 kc; Three S/W 
Bands, 1720 kc -34 Mc. Band 1: 538 kc -1580 kc -Band 2: 1720 kc- 
4.9 Mc -Band 3: 4.6 Mc -13 Mc -Band 4: 12 Mc -34 Mc. 

TYPE OF SIGNALS: AM- CW -SSB 
FEATURES: Precision gear drives are used on both main 

tuning and band spread dials. 

Most talked about receiver on the air ... This Hallicrafters 
double conversion selectable side band receiver offers major 
improvements in stability by the addition of temperature com- 
pensation in the high frequency oscillator circuits and the use of 
crystal controlled second conversion oscillators. Hallicrafters 
highly selectable 50 kc i -f system is used in this new precision - 
built receiver. 
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MODEL SX -99 
$149.95 
Matching R -468 
Speaker $17.95 

COVERAGE: Broadcast Band 540-1680 kc plus three Short- 
Wave Bands covers 1680 kc -34 Mc. Packed with all the features 
most in demand by the DX enthusiast, this model is a real 
stand -out in its price range. The large, very easy to read dial 
features over 1000 degrees of calibrated bandspread through 
the 10, 11, 15, 20, 40 and 80 meter amateur bands. Incorporated 
in the advanced design are such much -wanted components as 
an "S" meter, a separate bandspread tuning condenser, a 

crystal filter and an antenna trimmer. Grey -black steel and 
brushed chrome cabinet is perfectly styled for appearance 
and function. 

a 
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A POP'tronics Exclusive 
Report on Radar Speed Meters 

UNE DAY SOON you may be speeding 
along a lightly traveled highway and 

find that electronics has indeed arrived. In 
fact, it has arrived to the tune of a wail- 
ing siren and a big, clashing red light - 
you have been caught by a radar speed 
meter. Much to your chagrin, the poor mo- 
torist with the flat tire, parked at the side 
of the road, was really a highway patrol 
car. A radar broadcast reached out and 
measured your speed. Simultaneously, a 
printed record was made that is accepted 
as irrefutable evidence in 99% of the traf- 
fic courts throughout the United States. 

This new pattern of speed law enforce- 
ment is being subjected to widespread 
criticism. In an effort to alleviate tech- 
nical misconceptions, the staff of POP' - 
Mey, 1956 

rtwto, by Maynard frank Wolfe 

tronics has prepared the following report. 
Because of the nature of the material, it 
has been written as a question and answer 
survey. The questions are those heard in 
law courts or sent in by the many readers 
requesting this article. The answers were 
obtained from engineers and technicians 
using radar speed meters, plus several 
visits by the POP'tronics staff to the one 
manufacturer whose speed meters are in 
common use. 

Q. How does the radar speed meter work? 
Is it really radar? 

A. Yes, speed meters are radar devices. 
But they do not operate like the radars our 
G.I.'s used during World War II. Speed 
meters are radars using the Doppler shift 
effect. This effect is best understood when 
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Most police officers simply mount the radar speed meter on a tripod. Connecting cables 
permit the readings to be made inside or outside of the patrol car. If the officer is inside 
the car, he is generally in radio communication with a partner about one mile up the road. 

applied to sound rather than to radio 
waves. It is the change in the pitch of a 
train whistle, or automobile horn, as it 
speeds past a stationary observer. The 
pitch heard by the observer is different 
from that radiated by the whistle or horn. 
If the train is approaching, the pitch 
sounds higher; if it is receding, the pitch 
will sound lower. 

A radar speed meter operates on the 
same principle. It measures the difference 
in pitch by sending out a u.h.f. radio wave 
and listening for the change after it is re- 
flected by the moving car. If the car is 
not in motion, the radar speed meter does 
not "see" it. As soon as the car moves, the 
speed can be measured. The faster the car 
moves, the greater the change in pitch. 

Technically speaking, all radar speed 
meters operate on 2455 mc. Speed is read 
as an audio frequency by mixing the con- 
tinuous wave radiated by the transmitter 
with the reflected wave from the moving 
car. A speed of 100 miles per hour is 
equivalent to a Doppler shift of 731 cycles. 
The audio frequency may be read directly 
from a meter, or recorded on paper tape. 

Q. Could a radar speed meter measure 
motion inaccurately? 

A. In the vast majority of cases, the 
speed meter will read within plus or minus 
two miles -per -hour of the actual speed. 
Field trials of the equipment by POP' - 
tronics editors always gave results lower 
than the car speed by about one or two 
miles. Because of the principle of opera- 
tion, it is practically impossible to make a 
speed meter read more than actual car 
speed, but a faulty "zero" adjustment could 
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be made. This means that the speed meter 
would read five to ten miles per hour if no 
car was intercepting the radio beam. 

Q. How does the police officer know if 
his equipment is operating properly? 

A. Officers are trained to assemble and 
calibrate the speed meter. In addition, the 
speed meter has a tuning fork calibrator. 
It is simply "rung" in front of the anten- 
na. The speed meter will then read. The 
frequency of the fork will be 7.31 times 
the miles -per -hour meter indication. This 
frequency is stamped on the fork and can- 
not be changed. 

Q. Should the motorist make the arresting 
officer prove his radar is calibrated cor- 
rectly? 

A. If the motorist is positive that his 
speed was considerably less than that indi- 
cated by the meter, it might be worth an 
attempt. In some states, motorists have a 
legal right to request this information; in 
most of the others, it would be a courtesy 
on the part of the officer. The philosophy 
employed by most courts and police officers 
is that the radar speed meter is just as ac- 
curate as the speedometer in a patrol car. 
Speedometer errors are known to exist and 
often exceed five or six miles per hour 
OVER actual speed at 60 miles -per -hour. 

Q. How many radar speed meters are 
there, and where are they located? 

A. Radars must be licensed by the FCC. 
At this writing, there are about 1600 
radars in use. They are scattered through- 
out all 48 states. Most of the longer free- 
way, turnpike, or expressway police patrols 
have one or more radar speed meters in 
operation daily. 

POPULAR ELECTRONICS 
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Q. Con the speed of one car be measured 
:corn a police car that is in motion? 

A. This is a popular misconception. The 
radar speed meter MUST be standing still. 
It should be mounted about three feet 
above the ground and pointed down the 
highway. Speed meters canrot be used in 
moving vehicles. 

Q. How does a radar speed meter distin- 
guish between cars? 

A. Present -day equipment does not make 
an attempt to distinguish between cars. 

This is left to the officer monitoring the 
equipment. His paper tape recording will 
register the top speed of the cars closest 
to the speed meter. He must pick out the 
speeder visually and correlate it with the 
meter reading. 

Q. How can a speed meter be hidden? 
A. There is a variety of ways of hiding 

speed meters, with the favorite being a 
cutout in the metal lid of the trunk com- 
partment. This cutout is then covered with 
plastic and painted to match the color of 
the remaining trunk lid. The radar looks 
out through the hole when the police car 
has stopped at the side of the road. 

Q. Would hiding a speed meter be called 
"entrapment "? 

A. In some courts, yes, but this is a legal 
point now under investigation It is impor- 
tant to note that the State of Ohio re- 
quires a notice to be served on the public 
not less than 750 feet in front of an oper- 
ating speed meter. Most states will not 
regard speed meters as "speed traps." 

Escaping Detection 
Q. Can the radar speed meters be jammed 

like wartime radars? 
A. Yes, but only by operating an illegal 

(unlicensed by the FCC) transmitter on 
the same frequency (2455 mc.) as the speed 
meter. Radio amateurs might "accidental- 
ly" jam the speed meter using their 2450 - 
mc. band. In any case, this would be of 
doubtful advantage since the "jamming" 

Police Seam on tie Bellmore- Washington 
Parkway fag down sp( eders. A radar defected 
the speecers abort two roles down tie road. 

'Taehington Post Photo) 
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Q. What about grounding the car to 
ground out the signal? 

A. There would be no effect whatsoever 
on the speed meter indication. 

Q. What other devices have been used to 
fool radar speed meters? 

A. A wide variety of gimmicks has been 
sold to the public. They have included spe- 
cial devices to ground the car through the 
hubcaps and an absorption shield mount- 
ed behind the radiator. None of them will 
have any effect on the speed meter. 

Q. Couldn't a microwave detector be built 
to warn the motorist? 

A. Yes, a detector could be built, and 
several designs were considered during the 

A technician from Eastern Industries, Inc., manu- 
facture r of the radar speed meters, checks the 
retorting during the POP'tronics field trials. 

equipment would become costly lo build 
and operate continuously. 

Q. Could Cr police officer detect a 
"jammed" speed meter? 

A. Yes, the indicators would either be- 
come totally dead, or else they would swing 
off scale. 

Q. Can a speeder leave a trail cf alumi- 
num foil to upset the radar? 

A. Scatter_ng aluminum foil has no ef- 
fect on radar speed meters. This type of 
radar will only react to motion. 

The future iin radar speed control is seen hang- 
ing over a highway. This radar sentinel does not 
tag or arrest speeders. It feeds data on traffic 
conditions fo police headquarters for evaluation. 
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Radar tape being shown fo author. 

preparation of this article. All of them are 
costly to build and have a limited range. 

Q. Will POP'tronics publish such a design? 
A. If there is sufficient reader interest, 

we might assign the task to a project en- 
gineer for development. 

Q. If radar speed meters continue to gain 
acceptance, what will be the future of this 
device? 

A. Police authorities are now anxious to 
test several new devices which promise 
greater control over speeding. One such 
example is shown in the photograph at the 
left. The innocent -looking street lamp is 
actually a complete radar unit. It is beam- 
ing radar waves up and down the high- 
way. The information from this radar is 
fed into a master control station at a local 
police headquarters. This enables under- 
manned police departments to dispatch 
patrol cars to areas where traffic is flowing 
either too fast or too slow. 

Within the next two years, several ex- 
press highways will be "saturated" with 
these radars. The data will be reviewed by 
an electronic computer to measure the flow 
and density of traffic. An experimental in- 
stallation will be made on the Merritt 
Parkway in the area of Westport, Conn., 
by the end of this summer. - 
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Edison Ham Award to Blind Electronics Genius 
ROBERT W. GUNDERSON, 36, a blind New 

York City radio amateur (W2JIO), has 
won the coveted Annual Edison Radio Am- 
ateur Award for outstanding public serv- 
ice. The trophy and $500 check were pre- 
sented to Gunderson (at right in the 
photo) for his work in designing electronic 
test instruments which operate by sound 
instead of visual meters -thus opening the 
amazing world of electronics to the blind. 
More than 30 types of special equipment 
are credited to the inventive genius of 
Gunderson, who is also editor of The 
Braille Technical Press, the only monthly 
electronics magazine for the blind. 

In addition to publishing this magazine, 
Gunderson teaches three nights a week at 
the New York Institute for the Education 
of the Blind. He also works three days a 
week as a radio consultant for the Hudson 
Radio Company, a New York City parts 
distributor. In his "spare" time, he actual- 
ly manufactures test instruments for the 
blind -which operate by making a variety 
of whistling and clicking sounds. 

Among the auditory devices Gunderson 
has made are: a tube checker adapter, 
phase meter, Q- meter, inductance and ca- 
pacitance bridges, field strength meter, 
grid dip oscillator, antennascope, vacuum - 
tube voltmeter, multitester, distortion an- 
alyzer, frequency standards, carrier shift 

R/C Model Truck Runs 
"FELLOW CAME INTO MY OFFICE the other 

day. Name of John Fletcher. He has a 
one -fifth scale model of a Chevrolet pickup 
truck. Made it himself of fiber glass cast 
from a clay model he molded. 

"Complete in every detail. 
"If that's not enough, he shows me two 

boxes, with a radio antenna and a bunch 
of push buttons. Next thing you know, he 
pushes a button and the truck lights go on. 
Pushes another, and the horn honks. An- 
other, and the directional signals blink. 
A fourth, and the wheels turn. A fifth, and 
the truck starts off by itself and goes clear 
across the room. This Fletcher fellow, he 
stands there smiling, pushing buttons, and 
the model truck stops, backs up, turns 
around, honks its horn again, and comes 
back to my feet, where it parks." 

So reports Fred J. Tabery, managing di- 
rector of the California Hobby Show. 
Fletcher (at right in the photo) designed 
and built the R/C rig himself, including 
the circuitry. Fifteen hundred electrical 
parts were used. It took him 800 hours 
and cost about $500. The truck will run 
for four hours on several dry- and wet -cell 
batteries. 
May, 1956 

and modulation meters, continuity check- 
er, and a volume level meter. 

The annual award, the fourth of its kind 
to be presented, is made by General Elec- 
tric, with officials of the Red Cross and the 

American Radio Relay League acting as 
judges. Others in the photo are G.E. ex- 
ecutive J. Milton Lang (left), and Herbert 
Hoover, Jr., the Under -Secretary of State 
and speaker at the award ceremonies. 

Gunderson has been married for 11 years. 
His wife, who is not blind, serves as secre- 
tary- treasurer of his publishing enterprises 
and helps the electronics specialist lead a 
full, happy life. 

Four Hours on Batteries 
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Electronic Check and Double -Check 
WHAT HAS A LADY wearing a fur coat to do with elec- 

tronics ? The schematic being studied by the miss in 
mink is the brain that will guard her valuable garment 
when she puts it in storage for the summer. 

But how do we know that safety devices are always 
alert? After all, even electronic watchdogs go to sleep 
sometimes. 

Scully Signal Company answers this problem with a 
new electronic "Fail- Safe" monitor system that periodi- 
cally prods itself to make sure it's awake. The circuit 
generates "make- believe" emergency signals at preset 
intervals. In effect, it gives itself a scare to see how it 
responds. If it finds itself asleep or loafing on the job, 
it sounds the alarm. 

Adaptable to nearly any kind of automatic control, the 
circuit has already been incorporated in fire detection 
systems, machine safety controls, furnace flame monitors, 
liquid level gages, flow systems, aircraft safety devices, 
burglar alarms, etc. Risks due to failure of electronic 
safety devices are said to be virtually eliminated. 

Safety Computer Forecasts Atomic Fall -out Pattern 
How "SAFE" IS IT to test an atom 

bomb? Will wind -blown radioactive dust 
or charged rain clouds endanger life or 
crops in inhabited regions ? 

The National Bureau of Standards 
recently developed a "portable" analog 
computer to assist in predicting radio- 
active fall -out from a nuclear explosion. 
The fall -out pattern appears instantly 
on oscilloscope (left of photo) after 
weather data and the size and type of 
bomb are "told to" the computer by set- 
ting dials. As computers go, "portable" 
means that it will fit into a truck. 

Wind- carried fall -out even from 
"small" atomic tests has traveled as far 
as Paris and Tokyo when caught in the 
"jet stream" of the upper atmosphere. 
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Fountain Pen Radiation Counter 
THE SOLDIER looking through a rugged little device can 

tell at a glance how much deadly gamma radiation his 
body has absorbed. 

Shaped like a fountain pen, this new dosimeter weighs 
just under two ounces and is simply clipped in the pocket. 
Unlike other instruments of its kind, it needs no delicate 
handling or special care. In tests, it worked perfectly 
after being thrown 20 feet against a solid wall and 
dropped on a concrete floor. Neither cold nor heat, water 
nor high altitude affect its operátion. The user merely 
peers through a lens to read the amount of exposure on 
a clearly visible scale. 

Developed by Bendix Aviation Corp., the instrument 
uses a quartz filament fiber activated by an electrical 
charge stored in a special aluminum and plastic foil 
capacitor. As gamma rays ionize the air inside the fila- 
ment chamber, the quartz fiber moves across the scale. 

POPULAR ELECTRONICS 



MAGNETIC MEMORY. J. Wesley Leas, chief 
engineer of "Bizmac" project, examines mag- 
netic tape in one of many tape files. More than 
2,500,000 letters and numerals, or all data in 
some 8500 of OTAC's parts inventory records, 
can be filed on a single reel of magnetic tape. 

=1111111111111111118 

MAKING molehills out of mountains of 
paper work, "Bizmac" will do in min - 

utes inventory control procedures that for- 
merly took months. Its high -speed memory, 
an electronic "scratchpad," can "remem- 
ber" stored data indefinitely and-on signal 
-release it in millionths of a second. 

Developed by Radio Corporation of Amer- 

COMPUTER with MEMORY 

Speeds Inventory 

ica over a five -year period for standard 
business operations, this four -million -dollar 
electronic data -processing system has just 
been installed by the U. S. Army at the 
Ordnance Tank -Automotive Command in 
Detroit. It was designed to perform elec- 
tronically most of the voluminous clerical 
procedures involved in OTAC's world -wide 
stock control program. 

Bizmac incorporates approximately 200 
units of 13 different but fully integrated 
types of electronic equipment. Operating 
at a tape speed of 80 ips, it can electron- 
ically "read" or "write" at the rate of 
10,000 letters or digits per second. 

Input devices prepare and feed informa- 
tion and instructions into the system. Stor- 
age devices file data so that it is readily 
accessible on demand. Processing devices 
sort and file information, compute, and 
perform business arithmetic as dictated by 
instructions. And -last but not least -out- 
put devices provide finished copies of in- 
formation. 

Heart of the system is a computer that 
adds, subtracts, multiplies, divides and 
"remembers." Up to 4000 instructions - 
each with up to three parts -can be stored 
in the computer, which is capable of proc- 
essing data having both variable and fixed 
word and message length. Its nerve center 
is a magnetic core memory matrix -a 
small, economical, highly reliable assembly 
of copper wires and magnetic washers. 

The vast Tank -Automotive supply pro - 
gram involves control of replacement in- 

May, 196 

HIGH SPEED PRINTER. Part of "Bizmac," 
this electromechanical printer makes uin original 
and three carbons of finished paper work. At 
600 lines a minute, if will prirt OTAC's inven- 
tory procurements recommendations, shipping 
orders, etc, involved in parts control program. 

ventory of more than 200,000 different 
categories of parts -from nuts and bolts 
to fan belts and engines -for military com- 
bat and transport vehicles. Bizmac is ex- 
pected to determine -with lightning speed 
and accuracy -the current supply of an 
item at ay Ordnance depot in the nation, 
and to compute forecasts of future require- 
ments. 

41 



Transistor Portable 
with a Punch 

Most crystal receivers are lacking in selectivity 
because the crystal detector loads down the tuned 
circuit, reducing its Q. In the antenna arrangement 
used here, a long core is employed to intercept a 
maximum of r.f. energy from broadcast stations, 
and the coil is tapped down to match the low imped- 
ance of the detector. Thus, a high Q is maintained, 
and good selectivity results. The coil is wound with 
litz wire, which is made up of a number of strands 
of fine insulated wire twisted together. This type of 
construction reduces the r.f. resistance of the coil, 
and helps in maintaining a high Q. 

Capacitor C2 bypasses the r.f. from the detected 
signal, and the audio passes through the base -emitter 
circuit of transistor TRI. Amplification takes place 
in this stage, and the signal is coupled to the next 
stage by transformer Tl. This transformer matches 
the output impedance of TRI to the input impedance 
of TR2, resulting in maximum power transfer. 

The desired portion of the audio signal is selected 
by volume control RI and is passed to TR2 through 
C3. A high value of capacity is required here be- 
cause of the low impedance of the base -emitter cir- 
cuit of TR2. Further amplification is provided by 
TR2, which is biased by means of resistor R2. 
Transformer T2 again matches the output of TR2 
to the input of the push -pull output stage TR3 -TR4. 
Base bias for Class B operation of the output stage is 

provided by the voltage divider R3 -R4. T3 matches 
the output of the push -pull stage to the voice coil of 
the loudspeaker. 

Transistors TRI and TR2 may be replaced by the 
cheaper CK722's, with somewhat decreased gain. 
Other transistors could also be substituted, with pos- 
sibly some change in performance. If such substi- 
tutions are made, R2 should be selected for optimum 
performance of TR2, and R3 -R4 for optimum per- 
formance of the output stage TR3 -TR4. 

By RUFUS P. TURNER 

Build this simple receiver 

and listen to it at home 

or on the Leach without 

using an external antenna 

HERE IS something a little out of the 
ordinary in a transistorized radio re- 

ceiver. Although it avoids the complica- 
tions of a superhet design, it still has good 
selectivity and does not require an exter- 
nal antenna for quality performance. And 
it provides loudspeaker operation. 

Heart of the receiver is a long, high -Q, 
ferrite -cored coil which serves as an excel- 
lent antenna without any external anten- 
na wire. Tuning is accomplished by a 365 - 
µµfd. capacitor in parallel with the whole 
of the antenna coil, and selectivity is main- 
tained by connecting the crystal detector 
to a low- impedance tap on this coil. All of 
the amplification takes place at audio 
frequencies, so you don't have to worry 
about poor transistor performance in the 
r.f. or i.f. region. 

Transformer coupling is used in the 
audio amplifier to provide maximum gain. 
The push -pull Class B output stage will 
provide about 110 milliwatts of audio, 
which is adequate for the average room. 

Construction. You can't use a metal 
cabinet with this receiver, as metal would 
shield the antenna coil and greatly reduce 
signal pickup. Use a plastic box about 
101/2" long, 7" high and 3" deep, or build 
a wooden box about this size and finish it 
as desired. (One experimenter built the 
receiver in a cigar box!) Size is not at all 
critical, except that the length must be at 
least 10" so that the horizontally mounted 
antenna will fit in it. 

Mount the amplifier section on a strip 
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Interior view of complete receiver, showing location of the major components. 

of plastic ya" thick, 7" long and 2" wide. 
Components are held in place by passing 
their leads through small holes drilled in 
the strip, and bending the leads over on 
the other side. Fasten the transformers in 
place with a loop of wire passed around 
the core, and through holes in the strip. 
Twist the ends of the wire together under 
the strip for good anchoring. Then, pass 
the transformer :eads through separate 
small holes in the plastic strip. Make all 
connections under the strip by soldering 
appropriate pigtails and leads together. 

Check and double -check the transistor 
connections, because wrong wiring can 
ruin them. Hold the transistor pigtails 
tightly between the jaws of long -nose pli- 
ers when soldering, to avoid damage due 
to heat. Observe the color coding on the 
transformer leads- incorrect connections 

B1 

could cause the amplifier to oscillate. 
After assembly, mount the amplifier on 

the floor of the enclosure, as shown in the 
above phatograph. 

Now mount the loopstick antenna 
lengthwise in the top of the case. Use the 
fiber mounting strips provided for this 
purpose. Don't use metal brackets of any 
kind. Install the tuning capacitor Cl im- 
mediately below the antenna, and mount 
the diode detector and capacitor C2 on 
the frame of Cl. For the tuning dial, fas- 
ten a while plastic disc to a skirted Bakelite 
knob and inscribe it with the broadcast 
frequencies. Or use a commercial dial. 

Cut a hole of the appropriate size for 
the loudspeaker which you are using, and 

Schematic diagram of the portable radio receiver. 
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4 S{LE °D "FLASHLIGHT CELLS 
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Pictorial diagram (on opposite page) and parts list 

(right) for the complete transistorized receiver. 

cover inside with suitable grille cloth. 
Mount the speaker with 6 -32 screws. 

You can use your ingenuity in mounting 
the batteries. The author wired them in 
series, and then secured them in place with 
a metal strip fastened to the case at each 
end with a 6 -32 machine screw. Install 
the volume control (with switch attached) 
in the approximate location shown in the 
photo. Wire up the various components 
according to the schematic and pictorial, 
and you are in business! 

Operation. Calibrate the tuning dial by 
tuning in various local stations and mark- 
ing their frequencies on the dial. Or, if 
you have an amplitude- modulated signal 
generator available, calibration can be 
easily carried out by laying the "hot" out- 
put lead of the generator across the middle 
of the antenna. Then set the generator 
successively to different broadcast -band 
frequencies, set the receiver tuning dial 
for peak output at each of these frequen- 
cies, and mark the dial accordingly. Adjust 
the generator output and receiver volume 
for best audible signal without overloading, 
as this sharpens receiver response and 
increases accuracy of the dial calibration. 

Actual battery drain in this receiver 
varies with the sound output, since the 
final stage operates Class B, but drain 
will be much less than with a tube set. The 
specified batteries should give very long 
life- approaching shelf life if the receiver 

Humidity Sensor Pla 

A MINIATURE electronic humidity sensing 
plate has been developed by El- Tronics, 
Inc. Operating on a completely new prin- 
ciple, it employs a conducting plastic 
whose electrical resistance changes in pro- 
portion to the relative humidity of the 
surrounding air. 

The humidity sensing plate is envisioned 
as a boon to electronics experimenters who 
will be able to design 
humidity detectors to 
operate cellar and base- 
ment dehumidifiers. Re- 
sistance of the plate va- 
ries from 1 megohm at 
a relative humidity of 
5% to about 3000 ohms 
at 90% humidity. 

The manufacturer 
claims that the element 
may be used with a sim- 
ple a.c. ohmmeter cir- 
cuit to register relative 
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B1 -6 -volt battery (tour Size -D flashlight cells 
connected in series) 

C1- 365 -µµtd. variable capacitor 
C2- 0.002 -µid. inca capacitor 
C3 -1.0 -µfd., 200 -volt, miniature, metalized tu- 

bular capacitor (Aerovox P -822) 
CRI- Germanium diode (Raytheon CK705 or 

1N34) 
LI- Ferrite -type transistor loop antenna (Miller 

Type 2000) 
RI- 10,000 -ohm potentiometer 
R2- 0.27 -megohm, 1/2-watt carbon resistcr 
R3 -100 -ohm, 1/2 -watt carbon resistor 
R4- 51,000 -ohm, 1/2 -watt carbon resistor 
Sl- S.p.s.t. switch installed on potentiometer RI 
TI- Transistor driver transformer: primary, 

15,000 ohms; secondary, 200 ohms (Argonne 
AR -I07') 

T2- Transistor Class B driver transformer: pri- 
mary, 10,000 ohms; secondary, 2000 ohms, 
c.t. (Argonne AR -109') 

T3- Transistor Class B output transformer: 
primary, 500 ohms, center -tapped; secondary, 
3.2 ohms (Argonne AR -119') 

TR1, TR2 -CK721 transistors (Raytheon) 
TR3, TR4 -CK722 transistors (Raytheon) I- Plastic cabinet, 101 /2" x 7" x 3" (see text) 
1- Plastic strip, 1/16" x 7" x 2" 
Misc. machine screws, wire, solder, etc. 
*Argonne transistor transformers are obtain- 
able from stock at Lafayette Radio, 100 Sixth 
Ave., New York 13, N. Y. 

isn't used more than a few hours each day. 
Volume of this little set is adequate to 

make it useful for the home, in a car, or 
on the beach. The antenna is slightly 
directional, so try rotating the receiver for 
best reception. You'll get many hours of en- 
joyment as a reward for the few evenings 
it will take you to build the set. -3 (-- 

to for Experimenters 
humidity continuously. Currents as high as 
50 microamperes can be used through the 
element. Calibration of the sensing plate 
is also regarded as good, with the plate 
maintaining accuracy within 3% over long 
periods of time. The plate will operate 
within the temperature range of 23° to 
175° F without correction. 

This humidity sensor has printed elec- 
trodes on each plastic 
face. It measures %" 
wide, 1'" long, and 
1/32" in thickness. The 
price per unit has not 
been definitely estab- 
lished at this writing, 
but the manufacturer 
believes that the plates 
will be made available 
for approximately $7.50. 
(Eltronics, Inc., 1420 
Walnut Street, Phila- 
delphia, Pa.) 
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Motor Analyzer 
-Speeds 

Auto Repairs 
HIT -OR -MISS methods of guessing the 
H cause of car trouble often miss the 
real defect and hit only the motorist's 
pocket. Replacing vague diagnosis "by 
ear," a new electronic device eliminates 
the guesswork and pinpoints the trouble 
source in just a few seconds. 

Resembling a small portable TV set, the 
Du Mont Dynamic Engine Analyzer shows the operation 
of all cylinders simultaneously on the face of a cathode - 
ray tube. All types of ignition troubles are identified by 
a change in picture pattern on the TV -like screen. Stick- 
ing or burned valves, faulty detonation, vibration and 
low compression -in short, about 90% of the usual ail- 
ments -show up at a glance. 

There is no need to go literally "looking for trouble" 
by pulling the engine apart. The analyzer picks up most 
of the necessary information from two test leads attached 
to the ignition wires. These leads can be clipped right 
over the insulation since capacitive probes eliminate di- 
rect contact with "hot" terminals. 

Right after bringing his car to the garage, the cus- 
tomer himself can see what's wrong. When the repair 
job is done, the customer again checks his car against 
the analyzer to see that the trouble has been properly 
fixed. Such seeing and believing builds confidence, as- 
sures good workmanship and honesty. 

Preventive maintenance, the motorist's best bet for 
saving cash and temper, is greatly simplified and speeded 
up by this new device. Just clip the leads to the running 
engine, and future trouble can be spotted long before 
actual breakdown. 

For road tests or tuning up sports cars in the field, 
this portable analyzer also works in moving cars, pow- 
ered by the car battery through a converter. 

Skilled labor being rare and expensive, garage men 
find that time savings soon pay the price of this versatile 
instrument. -®-- 

Lines across tube show con- 
dition of each cylinder. Ver- 
tical line -up of blips (top) in- 
dicates correct engine tuning. 

Length of lines represents 720 - 
degree crank rotation, and 
shows all four engine cycles. 

Light pattern on TV -type tube quickly pinpoints engine trouble. 
After repair, another look tells customer that car is properly fixed. 

If center pattern shows on 
scope, don't start your trip. 
Long lines before final jog 
mean badly spaced distributor 
points. This will cause slug- 
gish pickup and fuel waste, 
especially at highway speeds. 

Out -of -line pattern of third 
cylinder in bottom picture indi- 
cates shorted spark plug. Re- 
sult: misfiring, vibration, power 
loss and fuel waste. Diag- 
nosis takes only a few seconds 
with the new engine analyzer. 
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Ultrasonics Takes Guesswork Out of Lumber Grading 
USING U.H.F. SOUND waves, rypecial elec- 

tronic equipment is providing more infor- 
mation about wood than is possible with 
conventional methods of appraising and 
grading lumber. What's more, the elec- 
tronic device reveals its data without de- 
stroying the wood. Ordinary methods of 
grading usually involve stress and strain 
tests to the point where boards break. At 
that, even the experts can't be too sure - 
and consequently, structural lumber is 
usually bigger than it need be. Safety 
through over -sizing has been effective, but 
it is not the most economical way of doing 
things. 

The new tester generates signals at a 
frequency of 500,000 cps. This energy is 
applied to a quartz crystal placed against 
the wood to be tested. The vibrations are 
sent, by this crystal, through the wood 
and into a second crystal which, in turn, 
vibrates. These vibrations, converted to an 
electrical current, are studied on an oscil- 
loscope. Differences between the vibrations 

fed into the first crystal, and those gen- 
erated by the receiving crystal, reveal ac- 
curate data regarding the wood's internal 
structure. 

Still in its experimental stage, the equip - 
ment was developed, and is being used, at 
the laboratories of the Timber Engineering 
Company, Washington 6, D. C., an affiliate 
of the National Lumber Manufacturers 
Association. 

New Kits for Home Experimenters 

Two NEW KITS, designed for home ex- 
perimenters and builders, cover the range 
of electronics from basic circuits to a 
complete 21" television receiver. The 
former, Crow Model 53, enables con- 
struction of magnetic amplifiers, pho- 
to- electric controls, flip -flop circuits, 
electronic counting circuits, and 
dozens of other assemblies. This 
kit uses 108 parts to perform 73 
related experiments which sim- 
plify the teaching and learn- 
ing of electron tube theory, 
radio transmitting and re- 
ceiving, industrial elec- 
tronic controls, and 
basic radar and tele- 
vision. Included with the parts is a 400 - 
page instruction manual. (Crow Electri- 
Craft Corp., Division of Universal Scien- 
tific Co., Inc., Vincennes, Indiana.) 

Featuring vertical chassis construction 
and a turret -type tuner, the second kit 
builds a standard 12- channel receiver. The 
tuner may be adapted for u.h.f. reception 
by inserting u.h.f. strips in the turret 
drum. Other features include vertical re- 
trace blanking and reflex sound i.f. ampli- 
fier. High sensitivity, even in fringe areas, 
is claimed for the finished set. A parts 
guarantee accompanies each kit. Known 
as the Arkay Model 14T21, this kit is made 
by Radio Kits, Inc., 120 Cedar St., New 
York, N. Y. 
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Experimenting with Crow kit (left) 
makes learning of electronics easy 

and enjoyable; kit takes beginner 
from simple to complex circuits. 

Advanced home builder can 
use Arkay kit to build his own 

television receiver (below); 
this set features modern 

circuitry, receives all 
12 vhf channels. 

_, -1.1. t - 

47 



By DAVID B. WEEMS 

=° 

.;, 
tñ. iswV 

\ \N\ 

The Mark II- A $3 Speaker Baffle 

cc NOTHER day, another dollar." Change 
that to: "Another model, another 

dollar!" 
Herewith, the "Mark II " -a sweet - 

sounding and certainly the lowest -priced 
hi -fi enclosure yet made for 12" speakers. 
Designed for the army of readers who liked 
the "$2 Speaker Baffle" (POPULAR ELEC- 
TRONICS, November, 1955) but wanted to 
use a 12" speaker instead of the 8" unit 
that the earlier model housed -the new 
Mark II costs only $3.00! 

Assembling this sonic wonder is simple -but planning it wasn't easy. It amounted 
to more than just increasing the over -all 
dimensions by one -third. First calculations 
for the Mark II produced a bloated mon- 
ster. So the next step was to redesign the 
baffle. This took some technical trickery, 
involving the theory of the acoustic laby- 
rinth. For behind -the -scenes geometry on 
the resulting audio maze, see the box en- 
titled "How It Works." 

Making the Mark I1. To build the 
Mark II, you'll need the greater part of a 
4' x 8' sheet of Celotex. This will cost 
about $2.50. Refer to Fig. 1 as you go over 
the following instructions. First, nail the 
back piece ( "E ") to the sides ( "C" and 
"D "). Next, nail the front ( "A ") to the 
sides. Remember to place the rough sur- 
faces of the Celotex on the inside, toward 
the speaker. 

Now, nail the bottom into place. The 
top panel must wait until last, because the 
speaker is inserted from the top. If glue 
48 

is to be used in the joints (which is a good 
idea), don't use it for the top panel -this 
would make it practically impossible to 
change speakers, since you can reach them 
only by removing the top panel. 

To prevent unwanted peaks in the mid - 
and high- frequency audio ranges, line the 
walls of the labyrinth baffle with a sound - 
absorbent material. The Celotex itself does 
some good in this respect, but the open 
tube in the rear of the baffle adds to the 
number of hard surfaces that serve as the 
walls of the labyrinth. Ozite rug padding, 
fiberglass insulation, or anything similar 
may be used. Cut the material to size and 
tape it to the walls of the room. 

Mark II Sounds Off. The new baffle 
does a fine job on bass notes. Good results 
are possible with many types of 12" speak- 
ers. A coaxial speaker will, of course, pro- 
vide more highs -and some listeners may 
find this necessary for better balance of 
sound. Others will want to start with a 
general -purpose, single -cone speaker, and 
add a separate tweeter later. The Mark 
II's design allows for such addition with- 
out any further changes. 

An inexpensive cone -type tweeter may 
be attached to the back panel so that the 
highs are squirted up into the corner and 
then reflected back over the room. Spread- 
ing highs in this way avoids the harshness 
of "focused" treble. Care should be taken 
to see that the tweeter does not feed the 
highs into the padding, which would ab- 
sorb them. 
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The only trouble you may encounter in 
using an inexpensive tweeter is that its 
lack of efficiency can leave an unbalance 
in favor of the woofer. For best results, 
the tweeter and woofer should be perfect- 
ly matched with regard to efficiency. This 
isn't always .Feasible, however, and often a 
combination must be used whether it is a 
well- matched one or not. 

In such a situation, you can balance the 
woofer and tweeter by using an "L" pad in 
the circuit of the woofer (assuming it is 
the more efficient of the two). Use of an 
"L" pad is demonstrated in Fig. 2. Typical 
values for the resistors would be 4 ohms 
for R.1 and 8 ohms for R2. As RI is raised 
in value and R2 is made smaller, the great- 
er the action of the pad will be in order to 
reduce the output from the woofer. In the 
case of an overpowering tweeter, a simple 
tweeter control may be added as in Fig. 3. 

Small Speaker as Tweeter. If a tweet- 
er is not available, any small speaker may 
be used. Even if its high range is no 
greater than that of the large speaker, 
there may be an improvement in over -all 
sound because of the better distribution of 

Back view of the $3 
baffle, the Mark II. 
The opening for the 
speaker cannot be 
seen in this view be- 
cause it is on the 
front panel, which 
faces away to the 
left. Access to the 
speaker mounted in 
the baffle is obtained 
by removing the top 
panel. For this rea- 
son, the top panel 
should not be glued 
in place, but simply 
screwed on. 

highs. With an ordinary small speaker, 
simple high -pass filter will serve as 
crossover. Such a filter would require a 
larger value of capacitance than the 2 µfd. 
shown in Figs. 2 and 3. As paper capac- 
itors of high values are expensive, a cheap 

a 
a 

FRONT /2" SIDE 
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27" _l G 
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231/4" 

Fig. I. Complete layout and construction plans for building the Mark Il out of a 

single piece of 4' x 8' Celotex. The only other materials needed are nails and glue. 
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and effective substitute can be made by 
using two electrolytics of equal value. Sim- 
ply tie their negative leads together and 
use the positive leads for the circuit con- 
nection shown in Fig. 4. 

A can -type electrolytic may be used, too -its various elements usually have a com- 
mon negative in the can itself, and con- 
nections "A" and "B" can be made directly 
to two positive terminals of equal capaci- 
tance. Typical values for each section may 
vary from 8 to 20 Afd. If the filter value 
that is chosen is of the higher figures, the 
phasing of the small speaker will become 
more important. Listen carefully as the 

2 -WAY SPEAKER SYSTEMS 
Using the Mark II 

AMPLIFIER 

2 pfd. PAPER TWEETER 1 
RI 

Fig. 2. A typical two -way system for use in the 
Mark II. Capacitor serves as crossover network. 
L -pad matches woofer with less efficient tweeter. 

2pfd 
25- 
5On 

PAPER 

TO 
AMPLIFIER 

AEI 
WOOFER 

Fig. 3. If tweeter tends to overpower woofer, 
use potentiometer of values shown to serve as 
a simple control to regulate output of highs. 

(SEE TEXT) 

TWEETER 1 
TO 

AMPLIFIER 

Fig. 4. When a paper capacitor is not avail- 
able, use two electrolytics, with terminals 
connected as shown. See text for full details. 
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HOW IT WORKS 

The Mark II is a labyrinth type of enclosure. Air 
passages created by the maze help load and damp the 
speaker cone. Loading enables an efficient transfer 
of acoustic energy (sound) from vibrations in the 
speaker cone to air mass in the listening room. 
Damping reduces bass boom by restricting excessive 
cone excursions at resonant frequency. 

A speaker whose resonant frequency is 70 cycles 
requires an optimum labyrinth length of 4 feet. The 
labyrinth's cross -sectional area must be at least as 
great as the radiating area of the speaker cone. 

Made for an 8" speaker, the original enclosure 
used only two open -ended tubes. A third tube was 
added to the rear of this baffle to utilize space more 
efficiently. Path length of the added tube is longer 
than that of the other tubes, tending to broaden 
the frequency range over which damping is effective. 
With a wider damping range, the enclosure can 
accommodate a greater variety of speakers. The tri- 
angular openings at the front and the inverted V 
passage from the main tube to the rear also help in 
this respect. 

In fact, the range of damping in the Mark II is 
effective from below 50 cycles to about 75 cycles, 
which means that any worthy 12" speaker may he 
used. If a speaker's resonance is below 50 cycles, 
it will probably not be very noticeable, and damping 
is not so important. On the other hand, a 12" speaker 
with a cone resonance much higher than 75 cycles 
would be of little value in an ordinary enclosure. 
Some enclosures resonate at about 60 cycles and add 
to the annoyance of 60 -cycle hens from other com- 
ponents. This situation is happily avoided in the 
Mark 11. 

leads are switched, and you should be able 
to choose the correct arrangement. 

When this enclosure is fitted with a good 
coaxial speaker, or a balanced woofer and 
tweeter, it can offer some exciting listen- 
ing. It has enough presence to please any- 
one who possesses a critical ear as well as a 
desire to get the most for his money. {3} 
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"Back " -Mounted TV Transmitter 
LIVE VIDEO PICTURES can be sent to distant receivers by 

means of the Signal Corps' new lightweight TV camera 
and transmitter. Together, these units comprise 
portable telecasting station. Operating from built - 
in power, the eight -pound camera is held in the 
hand, while the 47 -pound transmitter is strapped 
across the back. Transmitted images are said 
to be as good as, or better than, regular TV 
pictures. Voice messages, to accompany the 
video, are handled by the Signal Corps' 
"Handy- talkie" radio. In recent field tests 
at Fort Monmouth, N. J., camera and radio 
paired efficiently as reconnaissance eyes 
and ears. 

Pictures up to a mile distant can be 
picked up by the cigar -box shaped camera; 
thb receiver may be located up to a half - 
mile away. The camera has four inter- 
changeable lenses, including a wide -angle 
viewer and a telephoto for distant subjects. 
It may also be mounted on a tripod and left 
alone. Thus set up, it serves as a silent sen- 
try, sending continuous visual reports of a 
given sector to a command post located at 
a safe distance. Running off a five -cell re- 
chargeable battery, it will operate contin- 

a 

uously for two hours. The battery, about 
one -third the size of a car battery, can be 
replaced in two minutes' time. 

Civilian applications include the system's 
use by newsmen in covering live events; in 
air -sea rescue operations; and in many in- 
dustrial situations. This equipment was built 
to Signal Corps specifications by the Radio 
Corporation of America. 

Pictures sent from the Signal 
Corps' portable telecasting system 
are viewed on receiver installed in 

jeep. Set uses a 10" aluminized pic- 
ture tube, is powered by jeeps own 
electrical system. From jeep, tele- 
vised pictures can be relayed to 
higher headquarters, or piped into 
conventional TV system for general 
telecasting. Push -button controls at 
jeep console permit TV monitor to 
view pictures taken by five different 
cameramen in the field. In this 
manner, an entire area can be sur- 

veyed quite readily. 

Low- Powered Transmitters Will Telecast to Rural Areas 

DESIGNED TO MEET the needs of small communities, with- 
out television heretofore because of the high cost of con- 
ventional telecasting equipment, is a new "package" an- 
nounced by Philco. Compact and low- powered, the system 
(shown at right) can be operated by one man. It includes 
a transmitter, monitoring equipment, high -gain antenna 
and transmission line, and even the studio building and 
tower. Local program originating facilities will handle 
films as well as live shows. Microwave relay devices may 
be added to the package for picking up network programs 
originating in large, nearby cities. About 800 communities 
are expected to be serviced by the new system, which can 
handle both black- and -white and color telecasts. Trans- 
mitted power will be on the order of 150 watts for video, 

and 75 watts for audio. 
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Radios 
Made From 

Hearing Aids 

RADIOS that can be put in a pocket, 
worn on the wrist, or carried in a 

purse are extremely popular these days. 
You can go out and buy one of these pocket 
-or purse -size units, but you'll find it 
rather expensive. Besides, who wants to 
buy something that you can make? 

Here are two versions of a midget radio 
built around a hearing aid. You don't have 
to be hard of hearing to build these de- 
vices, but you will need a hearing aid in 
good working order. Perhaps you can pick 
up a used model for a reasonable price at 
your local hearing -aid dealer. 

In both cases, the hearing aid is used aF 
an audio amplifier and is preceded by a 
simple tuned circuit to select various broad- 
cast stations. Range will depend on the 
power of nearby stations, and on the length 
of antenna employed. In metropolitan 
areas, you will probably be able to get 
quite a selection of stations without using 
any antenna at all. For other places -or 
52 

This Acousticon hearing aid was modified by add- 
ing a loopstick and a midget tuning capacitor. 

With minor alterations and 

additions, you can make a 

radio from a hearing aid 

inside steel- reinforced buildings -a wire 
three or four feet long will help. 

In each of the units described, the major 
work is mechanical rather than electrical, 
so you have plenty of leeway to use your 
own ingenuity. Different hearing aids will 
present different problems -the basic sug- 
gestions included here should enable you to 
convert practically any of the hearing aids 
now on the market to a suitable receiver. 

UNIT ONE 
By Gary Edson 

The first unit involves the conversion of 
an Acousticon hearing aid. The tuned cir- 
cuit consists of a Vari- loopstick with 
midget tuning capacitor such as the La- 
fayette part No. MS -215 connected in par- 
allel with it. This capacitor is mounted in 
the space usually occupied by the micro- 
phone grille, which is removed; to fill in 
the extra space between the edges of the 
capacitor and the edges of the hole in the 
case, solder in a piece of sheet metal pre- 
viously cut to shape. For other models, you 
can easily design a suitable mounting sys- 
tem. Cut off the threaded sleeve on the 
capacitor unless it is used for mounting 
purposes, and shorten the shaft so the 
tuning knob will not stick out too much. 

Mount the loopstick by means of an L- 
shaped bracket bolted to the side of the 
hearing -aid case. Mount a binding post for 
an antenna, or merely solder a wire in 
place after you have determined the proper 
length. 

Connect the parallel coil and capacitor 
combination to the microphone terminals 
as shown in the schematic. You will prob- 
ably note that no detector is employed - 
detection of the radio signal takes place in 
The grid circuit of the first audio stage. 
Volume and tone controls on the hearing 
aid are undisturbed; they can be used to 
control sound coming from the earphone. 
Adjust the coil slug for best performance 
fiver the whole band. 

A more compact receiver may be devised 
by using a coil from a 456 -kc. i.f. trans- 
former. The coil can be mounted inside the 
hearing -aid enclosure (without the i.f. can, 
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of course) but performance will be inferior 
to that provided by the loopstick. An ex- 
ternal antenna is a "must" with this 
scheme. 

UNIT TWO 

By F. E. Bassett 

The second conversion is somewhat more 
involved mechanically, but has the advan- 
tage that you can unplug the tuned circuit 
and use the hearing aid for what it was 
originally intended -a hearing aid. Proper 
switching for this purpose is accomplished 
in the plug and jack arrangement, as 
shown in the schematic diagram. 

A glance at the photos and diagrams will 
give you a general idea of the jack and 
plug assembly. The tuned circuit com- 
ponents, LI and Cl, and the rectifier CR1 
are all mounted inside a plastic tube about 
3" long, having an inside diameter of 1/2". 

Suitable plugs and washers for the assem- 
bly are cut from a sheet of 1/2" -thick 
Lucite. 

To reduce the size of the coil, remove 
the solder lugs. Then carefully slit and 
remove the cardboard tube supporting the 
lugs. Pry open the adjusting screw mount- 
ing slightly so that the screw turns freely. 
This screw, with a suitable tuning knob 
made from the cap on a can of lighter 
fluid or other suitable device, is used for 
tuning the receiver. 

Mount and solder the tuner components 
as shown in the pictorial diagram, being 
careful not to overheat the rectifier. Cut 
washers for the plug end and for the snap - 
in end of the coil, slip the whole assembly 
inside the plastic tube, and glue the wash- 
ers firmly in place with plastic cement or 
acetate liquid. Be sure to bring the an- 
tenna lead outside the case before final 
assembly. Mount a pen clip as shown below. 

HEARING 
AID 

MICROPHONE 
TERMINALS 

C1 -10 -365 µµtd. midget tuning capacitor (La- 
fayette MS -215) 

Ll -Vari- loopstick with mounting bracket 
(Graybourne or equivalent) or the coil from 
a 456 -kc. i.f. can (see text) 

Schematic and parts list for the first unit. 

The converted unit mounted in a shirt pocket, and 
being tuned by adjusting the loopstick screw. 

Complete assembly, including loopstick tuning unit 
and antenna with clip, the hearing aid with jack 
added fcr radio operation, and the earphone. 
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