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why build a high fidelity 
turntable like a battleship ? 

A high fidelity turntable, like a battleship, must be rugged, heavy, massive 

. . . yet easy to control. Both must be completely dependable, smooth in 

performance, and quiet in operation. 

52 POUNDS OF LISTENING PLEASURE 

Imagine the pound by pound advantages found only in Gray's turntable 
assembly designed exclusively for High Fidelity recordings: 

A 1/4" steel motorboard for complete rigidity. 

A 23 lb. flywheel action turntable with a 4 -inch tapered bearing that 

positively eliminates wobble forever. 

A turntable and motorboard assembly that is 10 times the mass of the 

motor, prevents the transference of all mechanical disturbance. 

For the gentle touch, Gray's floating action, Viscous Damped Tone Arm, and 

the novel cue light for accurate starting groove location, add the ultimate 
in operating enjoyment. 

Be assured you are obtaining maximum performance from your High Fidelity 
system. Only Gray has a turntable "built like a battleship ". Styled by one of 
the country's leading designers, this unit adds a note of distinction to any 

surroundings. The standard finishes are pebbled gray, red, green, or yellow. 
Deluxe models are available in mahogany, walnut, and blonde. 

Write for more information 
or see your local dealer. 

Models $89.00 to $169.50 depending 
upon the completeness of assembly 
and choice of motor. 

GRAVRc H & DEVELOPMENT COMPANY, INC. 
Manchester, Connecticut 

Subsidiary of The Gray Manufacturing Company 



You Practice 
SERVICING 

with Kits I Send You 
Nothing takes the place of PRACTICAL 
EXPERIENCE. That's why NRI training 
is based on LEARNING BY DOING. You 
use parts I send to build many circuits 

common to Radio and Television. With 
my Servicing Course you build the 
modern Radio shown at left. You 
build a Multitester and use it to help 
make $10, $15 a week fixing sets in 
spare time while training. All equip- 

ment 
`. 

s yours to keep. Coupon below will 
bring book of important facts. It shows 

other equipment you build. 

You Practice 
'BROADCASTING 

with Kits I Send You 
As part of my Communications Course 
I send you parts to build low -power 

Broadcasting Transmitter at left. 
l'se it to get practical experience. You 
1 u t this station "on the air" ... per- 
form procedures demanded of broad- 

casting station operators. An FCC 
Commercial Operator's License can 

be your ticket to a bright future. My 
Communications Course trains you 
to get your license. Mail coupon. 

Book shows other equipment you 
build for practical ex erience. 

I Will Train You at Home in Spare Time 

to be a RADIO TELEVISION Technician 
TELEVISION 
Making Jobs, Prosperity 
25 million homes have Television 
sets now. Thousands more sold 
every week. Trained men needed 
to make, install, service TV sets. 
About 200 television stations on 
the air. Hundreds more being built. 
Good job opportunities here for , 
qualified technicians ,operators,etc. e. s.,na. r..na..r man enjoys GREATER SECURITY. NRI training can 

s.n...i e.dl. I..m... help assure you and your family more of the better 

N.R. I Training Leads to west 

a x things asling Radio isand than ever 115hover 
Our 40th Year broadcasting stations and more than 115 MILLION 

sets in use, and Television is moving ahead fast. 

America's Fast Growing Industry 

Offers You Good Pay, Success 
Training PLUS opportunity is the PERFECT COM- 
BINATION for job security, advancement. When times 
are good, the trained man makes the BETTER PAY, 
gets PROMOTED. When jobs are scarce, the trained 

Good Jobs Like These Start Soon to Make $10, $15 a Week Extra Fixing Sets 

I TRAINED 
THESE MEN 

"I have pt ogressed ver; rap- 
idly. My ;resent position is 

Studio t apervisor with 
KEDD Television, Wichi- 
ta."- Elmer Frewaldt, 3026 
Stadium, Wichita, Kars. 

"Fix seta part time in my 
shop. Made about $500 fest 
three months of the year. 
Could have more but this is 

about all I can handle.' " - 
Frank Barer, Lorain, Ohio. 

"I've come a long war in 
Radio and Television since 
graduating. Have my own 
business or Hair. Street." - 
Joe Traver Asbury Park, 
New Jerse7. 

-I didn't know a thing 
about Radio. Now hase a 
goad jot as Studio Engi- 
neer at KMMJ." -.'ill 
Delzell. Central City, 
Nebra:tm. 

BROADCAST- 
ING: Chief Tech- 
nician, Chief 
Operator, Power 
Monitor, Record- 
ing Operator, 

Remote Control Operator. SERVIC- 
ING: Home and Auto Radios,Televi- 

!ion Receivers, FM Radios, P. A. Sys- 
tems. IN RADIO PLANTS: Design 
Assistant, Technician, Tester, Sere - 
treman, Service Manager. SHIP 
AND HARBOR RADIO: Chief 
Operator, Radio - Telephone Opera - 
tor. GOVERNMENT RADIO: Op- 
erator in Army, Navy, Marine Corps, 
Forestry Service Dispatcher, Airways 
Radio Operator. AVIATION RADIO: 
Transmitter Technician, Receiver 
Technician, Airport Transmitter 
Operator. TELE- 
VISION: Pick -up 
Operator, Tele- 
c ision Techni- 
cian, Remote 
Control Operator. 

My training is practical, complete; is backed by 40 years of success training 
men at home. My well -illustrated lessons give you basic principles you need 
and my skillfully developed kits of parts "bring to life" things you learn 
from the lessons. I start sending you special booklets the day you enroll, 
that show you how to fix seta. Multitester you build with my parts helps you 
discover and correct set troubles, helps you make money fixing neighbors' 
sets in spare time while training. Many make $10, $15 a week extra this way. 

Mail Coupon - Find Out What Radio -Television Offer You 
Act now to get more of the good things of life. I send actual lesson to prove 
NRI home training is practical, thorough. My 64 -page book "How to be 
a Success in Radio -Television" shows what my graduates are doing and 
earning. It gives important facts about your opportunities in Radio- 

Television. Take NRI training for as little as 
$5 a month. Many graduates make more than 
the total cost of my training in two weeks. 
Mail coupon now to: J. E. SMITH, President, 
Dept. 6DD4, National Radio Institute, 
Washington tI, D. C. 
Our 40th year. 

AVAILABLE 
to all qualified 

VETERANS 
UNDER G.I. BILLS 

MR. J. E. SMITH, President, Dept. 6DD4 
National Radio Institute, Washington 9, D. C. 

Mail me Sample Lesson and 64 -page Book, FREE. 
(No salesman will call. Please write plainly.) 

Name Age 

Address 

City Zone.... State_. ._ 

POPULAR ELECTRONICS is Pe,lishrd monthly by Ziff -Davis Publishing Company. William B. gift% Chairman of the Board 1194.6- 
19531. at. 64 E. take St., Chicago 1, Ill. Entered as second class matter August 27, 1954 at the Post Office. Chicagho, Illinois. RUBSCRIPTICH RATES: One year U.S. and possessions, and Canada $3.00; Pan -American Union Countries $3.50; all others foreign 

countries $4.00. 
April, 1956 
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THE MUSICAL MASTERPIECE SOCIETY INVITES YOU TO ACCEPT 

BEETHOVEN'S th SYMPHONY 
(The Chorale) 

The Most Majestic Symphony in All Music in a New High- Fidelity Performance 
by the Netherlands Philharmonic Orchestra and Chorus Under the Baton of Walter Goehr. 
Internationally Famous Artists: CORRY BUSTER, soprano; ELIZABETH PRITCHARD, alto soprano; 

DAVID GAREN, tenor; LEONARDO WOLOVSKY, bass 

. frneethoveds san 
1 SYMPHONIES 

ALL THREE SYMPHONIES COMPLETE TO THE LAST NOTE I 

THE MOST ASTOUNDING 
RECORD OFFER 

EVER MADE! 

To demonstrate the amazing value, the 
magnificent artistry of the Society's 

recordings talce this majestic new album of BEETHO- 
VEN'S NINTH ... plus Beethoven's 1st and 8th sym- 
phonies-as a FREE GIFT! No obligation to buy 
another record ever. We simply want to introduce you 
to the enjoyment awaiting you in all the new releases 
listed below. Great masterpieces performed by world 
renowned artists and orchestras ... reproduced on 
high- fidelity discs encompassing the entire range of hu- 
man hearing... from 50 to 15,000 cycles! 

Save Over 40% off usual cost 
When you send for your FREE GIFT Recordings, you 

also become eligible to 
audition FREE any or all 
of these 30 additional 
discs at the rate of two a 
month. Those you choose 
to hear will be delivered, 
free of charge. Pay only 
$1.89, plus shipping, for 
each long -playing disc 
you decide to keep. Pay 
nothing for those you 
don't want after 5 day trial. 
case. Mail coupon now! 

Just Imagine the Fabulous Record Collection You 
I. DVORAKK: Symph. No. 5, 

"New World" 
2. TCHAIKOVSKY: Violin Con. 
3. MOZART: Piano Con. No. 24 
4. BACH: Magnificat in D 
5. BEETHOVEN: Piano Concerto, 

"Emperor" 
6. BIZET: Symphony in C 
7. VI VA L D I: The Four Seasons 
8. SC H U MANN: Piano Concerto 
9. HAY D N : Trumpet- Concerto, 

and Flute-Concerto 
10. SCHUBERT: Piano Quintet, 

"Trout" 
11. MOZART': "Jupiter" Symph., 

and Symph. No. 17 
12. CHOPIN: Piano Concerto No. 1 
13. BACH: Violin Concerto No. 2; 

Chaconne 
14. RIMSKY- KORSAKOFF: Cap- 

riccio Espagnol; Intro. & March 
from "Con d'Or "; Mussorgsky: 
Intro. to "Khovantchina" 

15. DEBUSSY: Quartet in G; and 
Sonata for Cello and Piano 

16. BEETHOVEN: "Appassionata" 
and "Moonlight" Sonatas 

17. B R UC H : Violin Concerto; 
PAGANINI: La Campanella 

18. MOZART: CIarinet Quin. in A 

April, 1956 

19. SAINT- SA ENS: Violin Con- 
certo No. 3; Havanaise 

20. MOZART: Symph. Nos. 40 & 34 
21. GOLD MARK: Rustic Wedding 

Symphony 
22. BEETHOVEN: Symph. No. 7 
23. CHOPIN: Sonata No. 2; 

Fantaisie Impromptu 
24. HAYDN: "Surprise" and 

"Military" Symphonies 
25. FRANCK: Symph. in D minor 
26. STRAVINSKY: Firebird, and 

Piano Concerto 
27. SCHUBERT:Symph. No.3, and 

Fantasy and Rondo for Piano 
and Orchestra. 

28. PROKOFIEFF:VfolinConcerto 
No. 1 and Piano Concerto No. 1 

29. M E N D E LSSO H N: "Scotch" 
Symphony 

30. DVORAK: "American "Quartet; 
and. Carnaval Overture 

Orchs. include: Netherlands Phil., 
Utrecht Symph., Vienna State Op. 
Orch., Pascal String Quartet, etc.; 
Cond.: W. Goehr, Otto Ackermann, 
P. Hupperts, H. Swoboda, etc.; 
Soloists: Pozzi, Odnoposoff, Kauf- City Zone..State... 
mann, Mewton -Wood, etc. CANADA: 105 Bond St., Toronto 2. Ont. I 

Internationally Acclaimed 
"The discs can be recom- 
mended without reserva- 
tion to record lovers." -The Action, Zurich, 
Switzerland. 
"Excellent series of rec- 
ords." - The Saturday 
Review, New York. 

FREE GIFT is yours in any 

Can Build From This List! 
THE MUSICAL MASTERPIECE 
SOCIETY, Dept. 60.4 
43 W. 61st St.. New York 23. N. Y. 
Rush my FREE GIFT album of 
Beethoven's 9th, 1st and 8th sym- 
phonies. I have crossed off (at right) 
the future releases I don't want to 
audition. The others will be de- , 

livered for 5 day free trial, two 
discs a month. Those I decide to 
keep will be billed to me at the 
Society's low price of only $1.89. 
plus shipping, per long- playing 
high- fidelity disc -a saving of 40% 
off usual retail cost. 

I may return any recording and 
pay nothing. I may cancel my Trial 
Membership at any time. The FREE 
GIFT album is mine without charge 
In any case. 

NOTE: Records are not listed 
in order of release. 

Name 

Address 
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the most 

versatile 

low-cost 

crystal probe 

microphone! 

The 

6 

Slim-X Model "171tí 

METAL SEALED FOR PROTECTION 

IN HUMID CLIMATES! 

This slim, sturdy, rugged little microphone 
weighs only 6 ounces and is designed for 
good quality voice and music reproduction. 
When mounted on either cradle or swivel, 
the Slim -X "777" can be removed instantly 
without tools simply by lifting it out of the 
holder. 

The SHURE Slim -X Model "777" is ideal for 

Home Recording 

Public Address 

Remote Broadcasting 

Professional Entertainers 

Ham Transmitting 

and many other uses 

too numerous to mention! 

/7* 
T 

Use it in the hand, on a desk stand, on a 
floor stand, around the neck -can be re- 
moved instantly, no matter where you use it. 
Model 777A furnished with stand, swivel 
adapter, mounting cradle and lavalier cord. 
Model 777 furnished with mounting cradle 
and lavalier cord. Each model furnished 
with 7 ft. single- conductor cable. Output 
at end of 7 feet of cable is -62.0 db (0db= 
I volt per microbar). Both models priced so 
low you'll hardly believe it! 

itr o,Ir7y, 

SHURE BROTHERS, INC. 
225 WEST HURON STREET 

CHICAGO 10, ILLINOIS 

ITEMS OF INTEREST 

Electronic Switch Helps Monitor Progress of Surgery 36 

Sun -Powered Receiver 36 

World's Tiniest TV Camera 36 

Air Force Uses "Cat Eye" 38 

Battery is Size of Paper Clip 38 

Television Goes to Work on the Railroad 38 

Pocket -Sized Radio Used in Private Paging System 40 

This Radio Talks and Types 40 

Transistorized Sound Detector 40 

POP'tronics Checks the Radar That Checks 

Your Speed 48 

R.F. Energy Powers Incandescent Lamp. 48 

Telephones Will "Ring" with Musical Tones 48 

COMING NEXT MONTH 

POPULAR ELECTRONICS 

Radar on the Highway 
Cover feature story on how radar speed 
detectors operate -a discussion of their ac- 
curacy, possible means of detecting and 
defeating them. 

Multiplying Q 

Every SWL with a receiver costing less than 
$100 will want to read this story. It de- 
scribes a device which will vastly improve 
selectivity with a $10 investment. 

Mark II -A $3 Speaker Baffle 

A big brother (for 12" speakers) to the $2 
speaker baffle described in our November, 
1955, issue. 

Electronic Gadgets for the Gardener 
This how- to -do -it story describes methods 
of watering the lawn by electronic control. 
Rest up during the summer by building this 
device now. 

High -Fidelity Audio Kits Radio Control 
Short -Wave Listening What's New 

How It Works How to Make It How to 
Use It Carl & Jerry Tips & Techniques 

IN THIS MONTH'S 

RADIO & TELEVISION NEWS 

(April) 
A Portable Geiger Counter 
High -Fidelity Performance with Mullard's 

520 Circuit 

5 -Watt Transistorized Audio Amplifier 
Realistic High Fidelity 

POPULAR ELECTRONICS 



COULDN'T LEARN TV AT NOME 

L. C. Lane, 5.S., M.A. 
President, Rodio -Tale oislor 
Troining Association. 
Executive Director, Piere, 
School of Rodio & Television. 

repairs their sets 
Read this letter from 
one of my students - 
lt can help YOU! 

I CAN DO FOR YOU WHAT 
I DID FOR THIS MAN I 

YOU can get top pay in the fast -growing 
Television -Radio -Electronics field just as this 
man did. My easily understood lessons - 
especially prepared for home study - can 
bring you the same success they brought hun- 
dreds of men, many of them with no more than 
grammar school training. 

LEARN BY DOING 
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F. Dus hl t rgpPat.r 1 
Address Soler, 1 2q 55 

You work with actual parts and equipment I send you 
part of your course. You get enough equipment to set 
your own home laboratory and prepare for a top -pay 
job. You build end keep an Electromagnetic TV RECEIV 
designed and eigineered to take any size picture tube up 

FCC COACHING COURSE 

Important for BETTER -PAY JOBS requiring FCC license. 
You get this training AT NO EXTRA COSTI Top jobs go to 
FCC -licensed technicians, 

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

RADIO -FM- TELEVISION TECHNICIAN COURSE - no previous experi- 
ence necessary. 

FM -TV TECHNICIAN COURSE - previous training or experience in 
radio required. 
TV CAMERAMAN AND STUDIO TECHNICIAN COURSE - advanced 
training for men with Radio or TV training or experience. 

as 
up 
TV 
ER 

to 

EXTRA TRAIN NG IN NEW YORK CITY AT NO EXTRA COSTI 

After you complete either the Radio -FM -TV Technician or the FM -TV 
Technician course yet get two weeks of Lab work on modern electronic 
equipment at our a:sociste resident school in New York City, Pierce 
School of Radio & Television. Available if you want it -AT NO EXTRA 
COST WHATSOEVERI 

R 

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. 

FREE 

I'll send you ny 
new 40.page book, 
"He to Hoke 
Manny in Teleri 
elan, Radio, Elec. 
trenlcs;' a Fro. 
sample lesson, and 

ethic literature 
shoring how end 
Where you can get 

a top-pay lob In 

Telerisioo. 

adia a i.oi.art. naíntíng A e4.oí,a.t.í.en, 
52 EAST 19th STREET NEW YORK 3, N. Y. 

licensed by the State of New York Approved for Veteran Training 

April, 1956 

VETERAN S 
My school fully approved to train Veterans uner new 
Korean G.I. Bill. Don't lose your school benefits by 
waiting too long. Write discharge date on coupon. 

MAIL THIS COUPON TODAY! 
os No smi me IN 

Mr. Leonard C. Lane, President 
RADIO -TELEVISION TRAINING ASSOCIATION 
Del, 1 -46 52 East 19th Street Ne- York 7 

1 

1 

1 

N 

Dear Mr. lone: Send me your NEW FREE BOOK, FREE 
SAMPLE LESSON, and FREE aids that will show m 
how I can make TOP MONEY IN TELEVISION. I under. 

I am under no obligation. 
(PLEASE PRINT PLAINLY) 

Nome 

Address 

-Age 

Coy 

I AM INTERESTED IN: 

O lodìo-FM-TV Technician (sun. ' O FM.TV Tehnldan (sun. 

L 
TY Cameramen d Smdis 

inhnician (out,. 

iMM INE 

Zoe Sr e 

VETERANS! 
Write discharge date 

l= 
NO OBLIGATION! 
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SAVE HOURS OF WORK 

quickly make round, square, key 
and "D" openings with Greenlee 
Radio Chassis Punches 

In I% minutes or less 
you can make a smooth, 
accurate hole in metal, 
bakelite or hard rubber 
with a GREENLEE 
Punch. Easy to operate 
... simply turn with an 
ordinary wrench. Wide 
range of sizes. Write for 
details. Greenlee Tool 
Co., 2384 Columbia 
Ave., Rockford, Ill. 

412221)._ 
ERE NLEE 

o.. 

Gigantic Savings On 

TV & RADIO TUBES 
20,000 Satisfied Customers Attest 

To Rad -Tel's Superior Record Of 
QUALITY, PERFORMANCE, DEPENDABILITY 
Same Day Service, Full Year Guarantee. All Tubes 

Individually Boxed. 
Here is a Partial List of Savings 

Type 
I B3GT 
IX2A 
5U4G 
5Y3GT 
6A F4 
6AG5 
6AL5 
6AU6 
6AV6 

Price 
.73 
.68 
.55 
.37 
.90 
.56 
.42 
.46 
.45 

Type 
6BA6 
6B06GT 
6807 
6827 
6C B6 
6J6 
6SN7GT 
61)8 
6V6GT 

Price 
.49 
.98 
.90 
.90 
.54 
.64 
.59 
.78 
.50 

Type 
6W4GT 
12AT7 
12AU6 
12BA6 
35W4 
35Z5GT 
5005 
50LSGT 

Price 
47 

.72 

.60 

.49 

.47 

.47 

.51 

.61 

Attention! Schools, Hobbyists, Radio Technicians 
CATHODE RAY SCOPE TUBES Made by Sylvania 
3AP1 . JAN! Electrostatic focus and deflection me- 
dium 7 -pin base. Individually cartoned. Packed for ex- 
port. Reg. t $15.75. Indivi u`lllly packed acked 4 to a 
carton. 79c (7 lbs. to 

ttcart. 
of 4) Y Single 99c Each 

FREE TUBE & PARTS CATALOG LISTING OVER 400 
HIGH QUALITY TUBE TYPES. WRITE DEPT. PE -4. 

Not Affil. With 
Any Other Tube 
Mail Order Co. 

Tel 
TUBE CO. 

TERMS: 25% deposit 
must accompany all 
orders -balance C.O.D. 

Irvington. N. . lvinpn. JF are - 
house. 

w 

ORDERS UNDER 
$5.00 -S0t Handling 
Charge. 
PLEASE: Send full re- 
mittance. Allow for 
postage and save 
C.O.D. charges. Un- 
used money efunded. 
Subject to prior le. 

115 COIT ST., IRVINGTON II, N. J. 

Train for Better 
Jobs in 

GREAT OPPORTUNITY FIELDS 
Conditions are changing. Many "one operation" jobs that 
have paid well will not last. Don't be satisfied with a "no future" 
job. Whether 17 or up to 45 years of age, train the Coyne 
way for a better job and a real future in ELECTRICITY or 
TELEVISION -RADIO, fields that offer a world of opportunities. 

YOU can TRAIN in great CHICAGO SHOPS 
Train on real, full -size equipment at COYNE where 
thousands of successful men have trained for over 56 years 
-largest, oldest, best equipped school of Its kind -established 
in 1899. No advanced education or previous experience 
needed. TRAINING APPROVED FOR VETERANS. 

B. W. COOKE, President FOUNDED 1899 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
SOO S. PAULINA STREET. CHICAGO, Dept. 46 -71H 

ELECTRICITY * RADIO * TELEVISION * REFRIGERATION * ELECTRONICS 

8 

START NOW -PAY LATER- Finance Plan 
and Easy Monthly Payment Plan. Also part - 
time employment help for students. 

Get FREE Book 
Send coupon for 48 page 
illustrated book "Guide to 
Ca in Electricity and Tele- 
vision- Radio." No cost; no 
obligation; no salesman will 
call. Get vital facts now ! 

B. W. COOKE, President 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Chicago 12, I11., Dept 41-71H 

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 Television -Radio 

Name 

Address 

City State 
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NOW BUILD IT YOURSELF in a few hours! 

Amazing auieeW. 
COMPUTES, PLAY/ LAYS 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 bu!Id 33 different 
machiner, it ciuding 
Binary Acding Automatic Oil 
Machine Furnace 

Secret Coder Circuit 
& Decoder Machine for a Machine for Space Ship's Arithmetical Airlock 
Carrying Intelligence Comparing: Tester Machine Burglar Alarm 
Machine 

hung 
hine Puzzle Solvers 

General Gem- Adder. 
bination pocks Subtracter. 
Games Reiuir- Multiplier, 
ing Login Divider 

Some Firms and Institutions 
that have ordered GENIAC: 

Allis- Chalmen Albert Einstein 
Remingtor Medical 

Rand College 
International Naval Research 
Business Laboratories 
Machines Board of 

Wheelde.x Education, 
Mfg. Co. Tecumseh. 

Manuel Mis- Nebraska 
slonary 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 

YES, 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, 
automatation, etc. So simple to construct 
that even a twelve- year -old can make a 
machine that will fascinate people with 
advanced scientific training! 

OVER 400 COMPONENTS AND PARTS. 
Circuits operate on one flashlight battery, 
and the use of ingeniously designed parts 
makes building circuits one of the most 
fascinating things you've ever done! You 
set up problems in a variety of fields - 
ansi 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 Iouis without the aid of the ma- 

ORDER 
GENIAC 
ON OUR 
MONEY 
BACK 

Guarantee! 

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 
Construct Electrical Brains At Home"- a 
fully illustrated text book on basic com- 
puter design theory and circuits with 
specific instructions for building circuits. 
131 Wiring Diagram Manual. A special 
booklet with full scale diagrams 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 teach the basic symbols of electric cir- 
cuits. (5) Over 400 components and parts. 

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

SCIENCE KITS, Dept. PE -46 
Oliver Garfield Co., 126 Lexington Ave., New York 16, N. Y. 
Please send me: 

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

Returnable in seven days for full refund if not satisfied. T enclose 
S in full payment. 

Name 

A ddrees 

City _ ....,.Zone State 

1 

April, 195E, 9 



FREE 
1956 

E/CO 
CATALOG 

tells you how to SAVE S0% 
on your test equipment costs! 

46 EICO KITS ä INSTRUMENTS to choose from! 

5" PUSH-PULL 

OSCILLOSCOPE 

#425 

KIT $44.95 

Wired $79.95 

VACUUM TUBE 

VOLTMETER 

#221 

KIT 525.95 

Wired $39.95 

For Laboratory Precision at Lowest Cost - 
buy FICO! 

1000 Ohms /Volt 

KIT $34.95 

MULTIMETER 

#536 

KIT $12.90 

Wired $14.90 

TUBE TESTER #625 

You build EICO KITS in 1 evening, but - 
they last a lifetime! 

RF SIGNAL GENERATOR #320 

KIT $19.95 

1 

t 6V& 12V BATTERY ELIMINATOR 

1 & CHARGER #1050 

Wired $29.95 r KIT $29.95 

EICO -performance- proved by TV manufac- 
turers, electronic schools and over 100.000 

servicemen! OVER t/2 MILLION in use today! 

NEWT COLOR & t NEW! 20 -Watt Ultra- Linear 

BLACK- 8-WHITE I 
HIGH FIDELITY AMPLIFIER 

5 -MC TV SCOPE I #H F 20 

#460 I 

KIT $79.95 I 

Wired $129.50 I 
KIT 149.95 Wired 679.95 

MAIL COUPON NOW. Prices 5% higher on 
West Coast. Electronic Instrument Co.. Inc., 
84 Withers. St., Brooklyn II,_N. Y. _____,1515_, 

E/Ca, 84 Withers St., Brooklyn 11, N. Y. 

neighborhood EICO distributor 

Name 

Address 

City Zone State 

Occupation 

PE-4 

IO 

LETTERS 
We Think You're Grand, Too! 

I am writing to thank all the people who make 
it possible for me and many other thousands to 
read POPULAR ELECTRONICS. 

ROBERT PAULSEN 
Jasper, Mich. 

I think your magazine is the greatest! 
T. C. NEWHAMS 

Pittsburgh, Pa. 

Keep up the good work. I think P. E. is a fine 
magazine. 

EDWARD NOVAK, JR. 
Jonesboro, Ark. 

We enjoy reading POPULAR ELECTRONICS very 
much. Keep up the good work. 

TED SMIGLEY 
Hollywood, Fla. 

Let me commend you on the fine job you are 
doing. I find your articles readable and clear. No 
other magazine meets my needs so well. 

LEWIS YOUNG 
Oberlin, Ohio 

Your "POP'tronics" is the greatest magazine for 
those working in electronics. 

H. L. SHOEMAKER 
Kenn, Wash. 

Ah hem! Pardon us for tooting our own horn 
(at least once in a while). Mail like the above 
does make us feel good and certainly goes a long 
way towards insuring us here that our job is 
appreciated. 

Electronic Stethoscope: Get With It! 

As a science teacher, I am interested in the letter 
from Dr. Asche (January, 1956, issue). I sincerely 
hope that you will prepare such an article for a 
very early issue. 

GEORGE GALLIPEAU 
Barrington, R.I. 

By all means investigate use of electronic steth- 
oscope. I am trying to work up an amplifier 
covering 0 to 60 cycles. 

R. C. BERNETT 
Pearisburg, Va. 

The electronic stethoscope idea attracted consid- 
erable interest among the doctors in our audience. 
Numerous letters and postcards were received. The 
project has been placed in the hands of Lou Gar- 
ner. He reports progress in the development with 
sights set on publication in the June issue. 

Canadian $2 Baffle 
Friends in Canada interested in building the $2 

baffle described in the November, 1955, issue 
should try a material called "Donaconda." It is 
easier to obtain than Celotex and costs only 6% 
cents per square foot. 

MICHAEL SALUSOO 
Toronto, Ont. 

POPULAR ELECTRONICS 
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Now In Your Own Home LEARN 

AUTOMATION 
TELEVISION NO 

PREVIOUS 
TECHNICAL 

EXPERIENCE 
NEED 

.. get 

EVER YTHING 

YOU NEED 

for real 
Laboratcry- 

type 
tTa¡n,n9 

Al 
NOME 

RADIO -ELECTRONICS 
THE AMAZIN 

Gf D.T. I WAX 
-with the aid of BOTH 
HOME LAB EQUIPMENT 
and HOME MOVIES 
What will mailing the coupon below do for YOU? Just 
this! You'll find out about one of today's most remarkable 

.. practical ways to prepare to get into America's amaz- 
ing billion dollar opportunity field of TELEVISION- RADIO- 
ELECTRONICS. You'll see how to get into highly Inter- 
esting work that pays well ... that offers one of Amer- 
ica's most promising futures ... that enables you to 
start your own business almost "on a shoe string," if 
you prefer this to a job opportunity. 

And above all, you'll get some GOOD NEWS espe- 
cially welcomed by men anxious to earn REAL 
MONEY in this growing field. For you'll see that 
NOW you can get the kind of practical, laboratory - 
typa training so desirable for making real progress 
in Television -Radio -Electronics AND WITHOUT 
LEAVING HOME. 

You'll see that DeVRY Technical Institute sends 
everything needed to set up your own HOME 

LABORATORY. You get and keep the some type of basic 
electronic equipment used in our modern Chicago Training Labora- 

tories. You get home training that includes the knowledge and experience 
gained from training thousands of students first hand in Chicago. And to top 
it all, you use DTI's amazingly effective and exclusive home training aid - 
INSTRUCTIVE MOVIES. But why not get the complete story? Mail coupon today 
for complete facts, 

I 

1 

t 

Atrsue, 
Work over 

«x 
wí h this 

e,uwment 

I Build over 300 fascinating xperi- 
ments from 16 BIG SHIPMENTS f 

Electronic -Radio parts which you KEEP. 

4. Build valuable commercial-type test 
equipment-as shown the left - 

which you KEEP. This Includes a quality 
S -INCH oscilloscope and v uumn tube 
voltmeter -both highly useful for Tale. 
vision work. . Build and keep a big 21 INCH TV Set. 

(D.T.1. offers another home training in 
Television- Radio. Electronics, but without 
the TV set.) 

Get this 
infDrmatkn- 

k packed 
{/uhficati0n 

1fRFFa' 

1 

' 

1 

"One of America's Foremost 
Electronics 'raining Centers" 

BEg 'f tg TI 
,ei NI Ell I, 

L m 
= NE in 

: ' En PIE qa.[ F5i! P<1 *4rF Movies 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, LUNG'S 

FORMERL- 

DEFOlEST'S TRAINING, INC. 

4. Use a 16 ovie projector and 
s f highly instructive movies 

wonderful aid to help You grasp 
beam fundamentals faster ... easier 
boner. 
Fnjoy well- illustrated, easy-te read 5 lessons with handy FOLDOUT die- 

grams. 
A Get an honest -to- goodness EMPLOY- 

MENT SERVICE to help you pet a good 

start starting your OWN nSALES AND SERVICE 
BUSINESS. Mall coupon today for the 
complete details. SI 

MODERN 
LABORATORIES 

if you prefer, got all 
Your preparation in our 
new Chicago Training t baroterles- -One of 
the finest of its kind, 
Ample Inteructors,mod- 
em 
for details! 

ment. Writ. 

rrM -RIII 

MILITARY SERVICE! 
If you're subiecf to Mili- 
tary enrol <e. the Infon 
matlon we hens, fer you 
should prove very help - 
fut, Mail coupon today 

Member of National Horns Study Council 

DEVRY TECHNICAL INSTITUTE 
4141 BELMONT AVE., CHICAGO 41, ILL. Dept.PE -4 -M 
I would like your valuable information- packed publication showing 
how I can get started toward a good job or my own business in 
Television-Radio-Electronics. 

NW MI II II 

Name 

Street 

City Zone 

1014A 

Please Print 

D.T.1.'s Training is oveiloble In Canada 

Age 

Apt. 

State 

April, 1956 II 



What's new 
in magnetic recording 
How to Splice Tape. That's a question many of 
you have been asking recently. You'll find it a good 
idea to save this column for ready reference if you 
should break the magnetic recording tape or do any 
editing. Actually, there's no trick to splicing. Just 

overlap the two ends of the recording tape and cut 
them at a 60° angle. FIG. 1. Then bring the ends 
together so that they just touch. Align them with 
their uncoated sides up. FIG. 2. (The uncoated 
side of plastic tape is always the shiny surface). 

riwkw 

Arji ZettA 
For Best Results join the ends of your 
magnetic tape with a good quality splicing 
tape. "Scotch" Brand Splicing Tape No. 41 is 
specially made to give a tight, noise -free joint. 
Apply it diagonally, covering the ends of the 
magnetic tape. FIG. 3. Then, trim off the excess 
Splicing Tape, cutting into the recording tape 
slightly. FIG. 4. Detailed and illustrated splicing 
instructions come with every box of "Scotch" No. 
41 Tape. 

HERE ARE 2 GOOD REASONS why you 
should use "Scotch" "Extra Play" Magnetic 
Tape No. 150 on your recorder. First, No. 150 
Tape is made to last longer because it's 
backed with DuPont "Mylar " *, tough super- 
strength polyester. Secondly, "Extra Play" 
Tape offers you 50% more tape than a stand- 
ard -size reel. Two reels of the new tape give 
you as much recording time as three conven- 
tional reels. And if you prefer an acetate 
backing, you can now buy famous "Extra 
Play" Tape 190 at a special new economy price. 

* "Mylar" is a registered DuPont trademark 

Hi -Fi Tape Recordings are 
easier to make when you know 
a few useful tips. There are 
plenty of them in a new free 
booklet - "You Don't Have to 
be a Recording Expert ... ". 
Send to: Minnesota Mining and 
Manufacturing Company, Dept. 

IJ -46, 900 Fauquier Ave., St. Paul 6, Minn. 

The term "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. 

I2 

Battery for Fumalux Lighter 

Is the storage battery in the Fumalux cigarette 
lighter rechargeable? I hear that it is 2.3 volts and 
requires a 100 -ma. charge for 24 hours. Can you 
give me some information? 

J. A. MocsAR 
Vancouver, B.C. 

Sorry, but this is a new one on How about 
it gang, do you have any dope? 

Who Wants to Tackle These? 

I would like to see an R/C automobile starter. 
One could then start the car and sit in the house 
while it warms up. 

Louis RENO 
Berkeley, Calif. 

Don't forget us Technician Class guys. Print 
some diagrams for 220- and 420 -mc. gear. Two - 
and three -tube jobs would do FB. 

DICK Mu.ts, W7AMH 
Tucson, Ariz. 

Please publish details on plug -in intercom 
utilizing the house wiring. 

H. J. KNERR 
Coral Gables, Fla. 

I would like to see plans on an electronic weath- 
er vane and wind indicator. 

W. Loan 
Montreal, Que. 

How about a sound meter so that we can ac- 
curately measure the output of speakers, annoying 
noises, etc.? 

JESSE W. REEVE 
Knoxville, Tenn. 

Having completed a Heathkit grid dip meter, I 
would like to have more dope on how it is used. 

HERB CLARK 
Oakland, Calif. 

The six projects mentioned above are but a 
small fraction of those suggested by you readers. 
Each of them is being explored, but at this writing 
the field is wide open. Authors take note: we pay 
a good solid rate for usable material. Query us be- 
fore submitting to prevent wasting your time. 

Tape Recorders in Kit Form 

I would like to do experimental work with tape 
recorders. Your advertisers give me no idea of 
from whom parts of tape recorders can be pur- 
chased. 

DAVID MCLEES 
Little Rock, Ark. 

Some reference to sources of materials necessary 
to construct tape recorders would be appreciated. 

HARRY GRASSER 
Southern Pines, N. C. 

These letters from Dave and Harry are typical 
of numerous inquiries which we have been using 
to urge manufacturers to sell a tape recorder kit. 
So far, we've seen little effect. We suggest that 
interested parties write to Viking of Minneapolis 
and Pentron (both advertisers) for information on 
their partially disassembled equipment. 30 
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ARE YOU T00 OLD 

i0 LEARN? 
not at all, scientists say 

.,1 tried staklins 
mY 

a vet got but 

on mY own't of i that 

the good 
out C. S. 

from mY n 
came salvo] 

Course' 133 0 
increased 

Otto 

New tests show that: your ability to think increases 
with age; your powers of deduction are greater; 
your judgment is better. 

In the J.C. S. files are thousands of cases of men 
and women of every age. Their successes, their 
promotions, their raises prove that men and women 
past school age can learn! 

I.C.S. GIVES YOU EXPERT GUIDANCE FREE! Do you have the 
feeling you're "stuck" in your job? Your trained 
I.C. S. counselor will appraise your abilities, help you 
plan for the future. 

IT'S NEVER 100 LATE TO GET STARTED! You study with 
I. C. S. at home, in your spare time. There's no inter- 
ference with business or social activity. Famous J.C. S. 
texts make learning easy. Don't delay. Pick your 
field from the coupon below. And mail it today! 

3 FREE BOOKS 
36 -page, pocket -size guide to advancement, a 
gold mine of tips on "How to Succeed." Big 
catalog outlining opportunities in your field 
of interest. Also sample lesson (Mathematics). 

"I am president of a 

small corporation. A year 

ago I enrolled with I. C. S. 

as the most practical 

means available to me 

to learn what I needed." 

W.J.A. 
Michigan 

11 s been so tong 
since 

went to school, 
l've 

forgotten 
much. But 

now that l'm taKtng 
an 

c. S, Course, 
I have 

confidence 
in 

ability asst":m' 

New letseY 

Actual statements. 
Posed by models. 

For Real Job Security-Get an I. C. S. Diploma! I. C. S., Scranton 9, Penna. Member, atioo Y- P Iloe Study Council 

IIWTERNATIONA 

BOX c9622C, SCRANTON 9. PENNA. 
Without cost or obligation, send me "HOW to SUCCEED" and the opportunity booklet about the field 

ARCHITECTURE AVIATION CIVIL, STRUCTURAL 
and BU I!LQI NG O Aeronautical Engineering Jr. ENGINEERING 
CONSTRUCTION D Aircraft & Engine Mechanic O Civil Engineering 

D Air Conditioning- Ref:1g. BUSINESS O Construction Engineering 
D Architecture O Advertising O Highway Engineering 
O Architectural Interior D Bookkeeping and Accounting D Reading Struct. Blueprints 
O Building Contractor D Business Administration D Sanitary Engineering 
O Building Maint,ance D Business Correspondence O Structural Engineering 
D Carpenter and Will Work D Public Accounting D Surveying and Mapping 

O Estimating D Creative Salesmanship DRAFTING 
O Heating D Federal Tax O Aircraft Drafting 
O Painting Gmlractor D Letter- writing Improvement O Architectural Drafting 
D Plumbing D Office Management O Electrical Drafting 
O Reading Arch. Blueprints D Professional Secretary O Mechanical Drafting 

ART D Retail Business Management D Mine Surveying and Mapping 

Cartooning D Sales Management O Plumbing Drawing and 

O Cammningl 
O Stenographic -Secretarial Estimating 

D Fashion Iial 
A 
Af cting O Traffic Management O Structural Drafting 

Magazine Illustrating CHEMISTRY ELECTRICAL 
D Show Card and Sign Lettering O Analytical Chemistry O Electrical Engineering 

D Sketching and Painting D Chemical Engineering D Electrical Maintenance 
D Chem. Lab. Technician D Electrician O Contracting 

AUTOMOTIVE D General Chemistry D Lineman 
O Auto Body Rebuilding D Natural Gas Prod. 8 Trans. HIGH SCHOOL 
D Auto Elec. technician D Petroleum Engineering O Commercial D Good English 
D Auto -Engine Tone Up D Plastics O High School Subjects 
D Automobil., D Pulp and Paper Making D Mathematics 

(Partial list of 277 courses) 

BEFORE which I have marked X (plus sample lesson): 

LEADERSHIP D Television Technician 
D Foremanship RAI LROAD 
D Industrial Supervision D Air Brakes D Car Inspector 
D Leadership and Organization D Diesel Locomotive 
O Personnel -Labor Relations D Locomotive Engineer 

MECHANICAL O Section Foreman 
AND SHOP STEAM AND 

D Gas -Electric Welding DI ESEL POWER 
D Heat Treatment D Metallurgy D Combustion Engineering 
D Industrial Engineering O Diesel -Elec. O Diesel Eng's 
D Industrial Instrumentation O Electric Light and Power 
O Industrial Supervision O Stationary Fireman 
a Internal Combustion Engines D Stationary Steam Engineering 
D Machine Design- Drafting TEXTI LE 
D Machine Shop Inspection D Carding and Spinning 
O Machine Shop Practice D Cotton, Rayon, Woolen Mfg. 
D Mechanical Engineering D Finishing and Dyeing 
D Quality Control D Loom Fixi'g D Textile Des'ing 
D Reading Shop Blueprints D Textile Eng'r'g D Throwing 
D Refrigeration D Warping and Weaving 
D )Sheet Metal Worker MISCELLANEOUS 
D Tool Design D Toolmaking D Domestic Refrigeration 

RADIO, TELEVISION D Marine Engineering 
D Industrial Electronics D Ocean Navigation 
D Practical Radio TV Eng'r'ng D Professional Engineering 
D Radio and TV Servicing D Short Story Writing 
O Radio Operating D Telephony 

Name Age- Home Addres 

City Zone State Working Hours A M 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. 

April, 1956 



When You Want To Build 
Transistorized Equipment... 

You Can't Beat This 
Combination 

The 116 page Raytheon Transistor Appli- 
cations Book contains everything you need 
to know, including wiring diagrams, illus- 
trations and parts lists, to build receivers, 
timers, oscillators, geiger- counters, metal 
locators, more than 50 practical, useful 
transistor applications. Available at your 
Raytheon Tube Supplier or 
send 500 to Department P7. 

The RAYTHEON CK722 TRANSISTOR is 
used in most of the circuits in the book. You'll 
find it tops in quality and tops in perform- 
ance yet the Raytheon CK722 is rock bottom 
in price. Available only through 
your Raytheon Tube Supplier. 

f tre irr f /r/".,,tir.> 

RAYTHEON MFG. CO. 
Receiving and Cathode Ray Tube Operations 

Newton 58, Massachusetts 
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OP'tronics 

BOOKSHELF 
"BEAM ANTENNA HANDBOOK" by Wil- 
liam I. Orr, W6SAI. Published by Radio 
Publications, Inc., Danbury Rd., Wilton, 
Conn. 128 pages. Price, $2.70. 

In all probability, the title of this book 
will be sufficient to insure interest among 
hams, Novices and SWL's. If that doesn't 
immediately sell those prospects, let us add 
that the full dope on parasitic beams is 
really here. OM Bill Orr has a refreshing 
style that puts a lot of down -to -earth prac- 
tical information in a few words. The 
drawings and photos are clear -cut and en- 
able readers to design their beams for 
maximum gain and effectiveness. 

Recommended: for those working any 
band from 4 to 420 mc. This is a book 
that has been sorely needed. 

W 
"RADIO PHILATELIA" by Herbert Rosen. 
Published by Audio Master Corp., 17 East 
45th St., New York 17, N. Y. 48 pages of 
plates. Price, $2.00. 

Book reviewers seldom have the time or 
inclination to read a new release from 
cover to cover, but this paper -bound book 
succeeded where others have failed. The 
author has assembled a fascinating history 
of radio and communications using the 
"topical collecting" philatelic technique. It 
will attract stamp collectors through its 
easily absorbed, accurate background in- 
formation. Electronics experimenters will 
find that over 500 stamps have been issued 
which develop radio broadcasting themes. 
If you have ever collected stamps (and 
there are few that haven't), you will enjoy 
this stimulating book. 

GD ts::L 

"SCIENTIFIC AMERICAN BOOKS," by 
the Editors of Scientific American. Pub- 
lished by Simon and Schuster, 630 Fifth 
Ave., New York 20, N. Y. Five volumes, 
boxed. Total pages, 1080. Price, $5.00. 

These volumes are the first five in a new 
series designed to present first -hand infor- 
mation on a variety of scientific subjects. 
Written for the lay reader as well as for 
the specialist, the contents -originally ar- 
ticles in the magazine Scientific American 
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OU can make MORE MONEY 

with an FCC LICENSE 

What is 

the FCC? 

How will a 
license help me? 

iliit Will Cleveland Institute 
How can I get my help me get a job? 

FCC License? 

get the answers to the above questions FREE! 

FIND OUT HOW: 

An FCC license insures your future 
Your FCC license and 
CIRE diploma will qual- 
ify yoi. for the really fine 
jobs in Electronics. 

Write today for 
complete information 

NO SALESMAN WILL CALL 

-4 The entire industry needs technicians 

- Cleveland Institute guarantees license 

--4 the CIRE Job Finding Service will 
work for you! 

April, 1956 

FILL OUT COUPON BELOW AND MAIL IT TODAY 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk PE11, 0900 Euclid Bldg., Cleveland 3. Ohio 

I want to know how I can get my FCC ticket in a minimum 
of time. Send me your FREE booklet, "Now To Pass FCC 
License Examinations" (does not cover exams for Amateur 

e 
Lic se). as well a a Sample FCC -type lesson and the a 
,ngnew booklet 'Money- Making FCC License Informatio 
Be sure to tell m 

e 

about your Television Engineering Couru . 

PLEASE PRINT CAREFULLY 

NAME __ AGE 

ADDRESS 

CITY ZONE STATE 

For prompt reults, send air ail. 
Special tuition to the U. S. Armed 

Electronic Training Avalablle To Canadian Residents. 
rees. 
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FIX TV SETS 
TWICE AS FAST! 

P0K°O°PO 
TV TROUBLE - 

FINDER GUIDES 

CUT TIME 
IN HALF on 

2 jobs out of 3 

Now! Handle andle television 
receiver troubles by easy 
picture analysis. Let these 
famous PlXO -FIX Guides 
tell you what is wrong ... 
then show exactly how to 
fix it. 

Just turn the PIX.O- 
FIX dial until the picture 
in its window shows the 
sane trouble symptoms 
(wavy lines, snow, no ras- 
ter. "squeezing" distor- 

tion, etc..) as the picture on the TV set you're repair. 
ing. PI X-0-FIX then tells the possible trouble causes and 
gives step -by -step repair instructions. it's as easy as that! 

The two PIXOFIX units No. 1 and No. 2 cover' 47 
different television troubles . just about anything you're 
likely to be called on to fix. No. 1 identifies 24 of the most 
common troubles and gives 192 causes and 253 remedies. 
No. 2 covers 23 more advanced troubles not included in 
No. L Together, they are a comprehensive guide to quick 
"picture analysis" servicing of any TV set . . AND THE 
PRICE IS ONLY $2.0u FOR THE TWO. Use coupon. 

DON'T THROW OLD 

RADIOS AWAY! 
This giant book shows 

exactly how to fix them 
. . . without a lot of 
previous experience! 
Val.'', a ""i1,t" t nlliailing old 

radios fast and profitably ... and this 
big RADIO TROUBLESHOOTER'S 
HANDBOOK is it! 

Just look up the old make and model you want to fix. 
This 31/4 pound 744 -page Ghirardi handbook tells what the 
trouble is likely to IK ... AND SHOWS YOU EXACTLY 
HOW TO FIX IT. No useless testing! No wasted time! 
Even beginners can handle jobs "slick as a whistle." The 
only guide of it's kind ... cuts repair time in half ! 

Included are common trouble symptoms and remedies for 
over 4,800 old models of home and auto radios and record 
changers. Actual case histories cover practically every model 
made by 2112 manufacturers between 1925 and 194' --Air- 
line. Apex, Arvin, Atwater Kent, Belmont, Bosch, Bruns. 
wick, Clarion, Crosley, Emerson, Fada, G.E. Kolster, Ma- 
jestic, Motorola, l'hilco, Pilot, RCA, Silvertone, Sparton, 
Stroniberg AND DOZENS MORE. Gives how- to.doat data 
on SPECIFIC obs -NOT general theory. Includes hun- 
dreds of pages of invaluable tube and component data, serv 
ice short cuts. etc. Prier $6.50. 111 -day free trial. 

USE COUPON TO ORDER - - -- 
Dept. PE -46, Rinehart & Co.. Inc. 
232 Madison Ave., New York 16. N. Y. 
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Name 

Enclosed s 54.00 for PIX -OFIX Nos. 1 and 2. You 
guarantee to refund my money if I return them in 10 
days. 
Send book RADIO TROUBLESHOOTERS' HANDBOOK 
for 10 days FREE EXAMINATION. If I like book. I will 
promptly send 56.50 (plus postage) in full payment. 
Otherwise I will return book and owe you nothing. 

Address 

City, Zone, State j RINEHART BOOKS ARE SOt.D BY LEADING BOOKSTORES 

-should interest many of the POP'tronics 
readers. 

Two volumes are titled, respectively, 
Automatic Control and Atomic Power. Sec- 
tions of The New Astronomy deal with 
"Electricity in Space," photocells, and ra- 
dio telescopes. Physics and Chemistry of 
Life includes a chapter on "The Electrical 
Activity of the Brain," while material on 
"sonar" in bats and birds can be found in 
the First Book of Animals. 

Although paper bound, these books are 
well printed on good stock. Texts are lucid 
and occasionally illustrated. One could 
only wish that the editors had included 
more of the fine artwork that appeared 
with the articles when they ran originally 
in the magazine. 

Recommended: as worthwhile additions 
to the library of the scientifically minded. 

C:? si:Qt 

"A -M DETECTORS" edited by Alexander 
Schure. Published by John F. Rider Pub- 
lisher, Inc., 480 Canal St., New York 13, 
N. Y. 58 pages, Paper bound. Price, $1.25. 

AM detectors remain, even in this day of 
FM, a vital part of most equipment . . . 

and a survey like this is part of the over- 
all picture of modern electronics. Another 
in Rider's "Review Series," it includes 
principles and representative circuits. Lin- 
ear detection, square law detection, a.v.c., 
and d.a.v.c. are covered, as well as the 
"classical" types of AM detectors. 

Free Literature Roundup 
DO- IT- YOURSELF kits for building Univer- 

sity's line of "Decor -Coustic" speaker en- 
closures are described in this company's 
brochure No. 78A8. For your copy, write 
to Desk LA8, University Loudspeakers, 
Inc., 80 S. Kensico Ave., White Plains, 
N. Y. 

METAL HOUSINGS for chassis, shelves, cab- 
inets, and general use are shown in an 
illustrated booklet (catalog No. 550), is- 
sued by Premier Metal Products Co., 337 
Manida St., New York 59, N. Y. 

"TABTRON" BRAND rectifiers, power sup- 
plies and related components are listed in 
catalog No. PR156, available at parts dis- 
tributors or directly from the manufac- 
turer, Technical Apparatus Builders, 109 
Liberty St., New York 6, N. Y. 

A 4 -PAGE illustrated folder describing 
hi -fi speaker systems and enclosures of the 
infinite -baffle type is available from The 
R. T. Bozak Mfg. Co., Box 966, Darien, 
Conn. -30 

POPULAR ELECTRONICS 



TUNING METER FOR 
BOTH 4M AND FM 

Now you cart tuna distant sta- 
tions perfe.aly Helps you 
adjust your antenna for best 
reception. 

FM RF SECTION 
Highly sensitive cascade front 
end and heavy copper plated 
chassis gives 3 microvolts 
sensitivity for 20 db quieting. 

SUPER SELECTIVE FM IF'S 
Such sharp tuning that you 
can separate stations so close 
together ordinary tuners 
would pass them by. 

WIDE BAND 
FM DETECTOR 

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

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. 

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 frequency 
range broadcast by the better 
AM stations. Perfect reception 
under any signal conditions. 

inside story on the 

MOST ADVANCED AM -FM 
TUNER EVER DEVELOPED 

Engineered by the same II. Il. Jett teats 
that ha: won every important High Fidelity 
award, this sensational tuner not only 
l.,oñs different . . . it sounds different - 
better than any tuner you've ever heard. 

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

FREE! 
New H. H. Scott Catalog and 

I-i -Ft 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/: ". 

"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. 5199.95* 
Slightly higher w,..t of Rockies 

H. H. Scott, Inc., Dept. P -4 385 Putnam Ave., Cambridge, Mass. Export Dept.: Telesco International Corp. 270 Park Ave., N.Y. 17 

April, 1956 1Z 



FOR MEN 

WHO WANT 

TO EARN 

MORE MONEY 

NATIONAL 
P47a4 

lELERAMI ...A« 

TELEVISION 
IN N DYNAMIC, MODERN 

18 

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 
S. Preparation for FCC License 
6. Automation 
7. Radar and Sonar 
8. Communications 

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. 

ALL OF THIS 
MODERN, NEWEST, PRACTICAL 

EQUIPMENT IS YOURS TO KEEP! 

Parts to Build a modern 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. 

POPULAR ELECTRONICS 
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SCHOOLS 

BRANCHES OF 

WE BRING NATIONAL SCHOOLS TO YOU These are the world headquarters of National 
Schools' famous Shops, 
Labs and Studios. Get I your HOME TRAINING and DIPLOMA direct from a world leader in practical resident technical trade training 

,. ̀_ 
n, ÍTT II I 

:F:I I1rls F-tyr,.`. 
ri Y i 

111' 

- , hSIIIuIIIIIIINY 

ELECTRONICS 
SHOP -METHOD, HOME- TRAINING COURSE 

L. J. ROSIMKRANZ 
President of 

NATIONAL SCHOOLS 

This Master -Shop- 
Method course is corn - 
pletely up -to -date. 
Here an Los Angeles, 
the TV and Electron- 
ics center of the world, 
we are able to keep in 
constant touch with the 
industries' .tatest de- 
velopments. As a stu- 
dent, you w111 quickly 

master all oases at home ... 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 good money 
in your own business. SECURE YOUR 
FUTURE -NOW. SEND COUPON BELOW 
TODAY! 

MEMBER X"ea.st^ 

* Reverchon applied for 

IN THESE MODERN TV STUDIOS, 
SHOPS AND LABORATORIES, this 
great National Schools Home 
Study Course was developed by 
experienced instructors working 
with thousands of resident stu- 
dents from all over the world. 
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 electronics without 
taking a special course. Take 
your first step now to a top -pay 
job in TV, Electronics, Radio. 
Send Coupon below today. 

NATIONAL 
SCHOOLS 

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

187 N. LA SALLE ST., CHICAGO 1, ILL. 

In Canada: 811 W. Hastings St., Vancouver, B. C. 

ally i:IJstrated ' CAREER" 
OOK TV, Radio, Elec. 
onics.AND actual Sample 

esson -yours rat no cost, no 

bligotion SEND COUPON 
OW- TODATI 

PORTE,!'T 

o enp oyers .n the TV indus- 
now require new employees 

o have Yn F.0 C. License, as 
evidence of prof ciency. 

April, ',55 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 

Los Angeles, California 

GET FAST SERVICE -MAIL NOW TO OFFICE NEAREST TOY! 
NATIONAL SCHOOLS, DEPT. R2G -46 

4000 S. FIGUEROA ST. 187 N. LA SALLE ST. a 
LOS ANGELES 37, CALIF. 01 CHICAGO I, ILL. 

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

11 

NAME BIRTHDAY 19-- ' 
ADDRESS 

CITY ZONE STATE 

VETERANS. Give Dote of D.cha,ge 
.1. =1 ma t, !M INN ..... 

I9 



1956 

ALLIED 
ELECTRONIC 

SUPPLY 

CATALOG 

Save on Everything 
in TV and Radio 

Parts & Equipment 

Everything for Experimenters, 
Builders, Amateurs, Servicemen, 
Engineers & Hi -Fi Specialists 

Send for ALLIED'S big 324 -page 
value -packed guide to everything 
in TV, Radio and Electronics! 
Select from the world's largest 
stocks of High Fidelity systems 
and components; recorders and 
phono equipment; TV tubes, an- 
tennas and accessories; Amateur 
station equipment and supplies; 
P.A. systems; test instruments; 
latest build- your -own kits; indus- 
trial electronic supplies -plus 
everything in electronic parts, 
tubes, transistors, tools and 
books. Save on everything in 
Electronics -send todaS for your 
FREE 1956 ALLIED Catalog. 

Everything in Electronics 
From One Reliable Source 

A L L I E D R A D I O 
ALLIED RADIO CORP., Dept. 79 -D -6 
100 N. Western Ave., Chicago 80, III. 

Rush FREE 1956 ALLIED 324 -Page Catalog 

Name 

Address 

I City Zone State J 
20 

This Month's Cover 

Ektachrome Photograph by Meyers 

AS leisure -time activity increases, pleas- 
ure boating reaches new heights of 

popularity. Coincident with the numbers 
of new boats being put into the water, 
various electronics manufacturers are of- 
fering equipment that will effect the same 
maritime guidance and protection afforded 
commercial fleets. 

A leader in this field is the Marine 
Equipment Division of the Raytheon Manu- 
facturing Co. Our cover shows a typical 
Raytheon radar installation. It was made 
on the famous Souris II. In the photo, 
Warren H. Humes of the Boston Yacht 
Basin is tutoring Cele -Ward in its sim- 
plicity of operation. 

This particular piece of equipment is the 
Model 1500 "Mariners Pathfinder." It pro- 
vides dependability and performance equal 
to U. S. Navy gear in a very small space. 
Actually only two units are required. The 
transmitter (operating in the u.h.f. bands) 
and antenna are mounted atop the mast. 
A plan position indicator and receiver are 
mounted in the housing shown in the photo. 
Power required to operate a marine radar 
installation is not excessive. In some 
yachts it is well within the power output 
of the present generators. On smaller 
crafts a special motor generator set can 
be used to advantage. 

When at sea, the skipper can obtain ra- 
dar reflections from other ships and coast- 
lines, as well as special buoys marking im- 
portant channels. Windstorms and squalls 
are also revealed on the radar screens. 

While radar will not replace the capable 
skipper with his seamanship and skill, it 
does provide important information in a 
greatly simplified form. Proper use of ma- 
rine radar may well make our seaways 
safer than our notorious highways. 

Next Month 

Look for the blurred image of a "hot- 
rod" speeding past a radar -equipped traffic 
officer on the cover of the May issue. This 
is another example of electronics in our 
everyday lives. Radar on the highway 
could be the title of this cover photo. If 
you drive a car (and 90% of our readers 
do), you will not want to miss one of the 
most important and revealing stories ever 
published in POP'tronics. -El- 

POPULAR ELECTRONICS 



INSTALLATION SIMPLIFIED 

with the 

Automatic Into-mix 
RECORD CHANGER 

Pre- Mounted 

aid Pre- Wireti 

If installation is the big reason you've 
been 'putting off' that high fidelity system ... 
then here's good news. The famous Collaro 
RC -54 Record Changer is now pre- mounted 
and pre -wired ... 'ready -for. use' in your home 
music system. 

Supplied with pre -cut, unfinished 
mounting board, the RC -54 can be installed 
into consoles or record cabinets with a mini- 
mum of carpentry ... very much like an 
ordinary shelf. And all electrical work is elimi- 
nated. The unit is supplied with power cord 
and audio connecting cable already soldered in 
position. Just plug the power cord into an elec- 
trical outlet; connect the audio cable to your 

TV, radio or component amplifier ... and 
you're ready for a new thrill in record 
reproduction. 

The Collaro RC -54 is supplied with 
automatic 45 rpm spindle adapter, and offers a 
choice of pickup ca:tridges: either the G.E. 
dual -sapphire magnetic or Collaro Studio O 
dual -sapphire crystal. 

Priced from $5600 

The Collare RC -54 is featured as standard equipment 

by leading high fidelity manufacturers. 

wnr for co u . .c incnion.. to Dept E0.1ß 

ROCK BAR COR PORATION 215 East 57th Street, New York 16, N. Y. 

April, 1956 

Also available 
on hardwood base 

in Mahogany or Blond 

Made in England 
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OLSON RADIO FOR GREATEST BUYS IN RADIO AND TV SUPPLIES 

SPLICE -FREE, 
RECORDING TAPE 

Plastic Base -Hi- Fidelity 
MONEY -BACK GUARANTEE 

1200 FEET ON 
7 -INCH REEL 

STOCK NO. X -249 
LOTS OF 12. EA. 

$159 
Lofs of 6, Ea.....1.79 
Single, Ea. 219 

Meets the most critical recording require- 
ments for professional or home use. Perfect 
noise -free reproduction. Splice -free! Mirror 
polished red oxide coating bonded to 

2 ooth, strong plastic base. You get up to 
full hours of recording time when played 

at 30/4" per sec. Guaranteed to be equal 
to much higher priced brands. Wide fre- 
quency response -5O- 15,000 cps, high sig- 
nal to noise ratio, low distortion and uni- 
form output. Standard 1/4" wide-fits most 
all recorders. Packed in 1200 ft. reels In 
attractive 2 -piece storage carton, 

New Shield Splice -Free 
1800' L- o- n -g -e -r Play Tape 
All the fine features of above tape, plus 

added feature of being 1800 ft. long. This 
time -uputo 03 hours 

1whenylplayed rerding /4" 
per second, 

STOCK NO. X- 58345 
1800' -LOTS OF 12 EA. 

Lots of 6, Ea. $2.59 Single, Ea. $2.99 

"GOLDEN GATE" 8" SPEAKER 

With "Whizzer" 
Sound Disperser 

STOCK NO. S-229 $495 List Price $12.50 
Olson's Price, Ea, 

2 for $9.50 
Finely finished in all gold lacquer. Deal- 

ers, Order these speakers for installation 
where space is a factor. Will outperform 
many 12" units, Employs two concentrical- 
ly mounted cones for extremely smooth re- 
production 

in Ocenter 
high 

large coneluis 
e. 
called cone 

and provides extended treble 
response, good overall balance and wide 
dispersion angle. Equipped with heavy Al- 
nico 5 magnet and cover. Power handling 
capacity 8 -10 watts. Response 40- 12,500 
ps. Speaker cone 8" diameter, voice coil 

8 ohms. Shpg. wt. 5 lbs. 

ELECTROSTATIC HIGH 
FREQUENCY TWEETER 

STOCK NO. 
S-228 

EA. 

2 FOR $4.50 
For use with present speaker systems to 

in provide 
uRa Raises responsefr 

to 
2Ö 000 

cycles. Operates on condenser principle. 
Can be used on either single or push -pull 
output stages. A set of two can be used 
for even better sound dispersion. Size only 
25/s" dia. x 1/z" thick. Complete with in- 
structions for connection and operation. 
Shpg. wt. 1 lb. 

TELEPHONE PICKUP 

STOCK NO. $295 
M -80 

Price slashed nearly One half! 
Record or amplify both sides of 
a telephone conversation without 
connections direct to telephone. 
Just lay pickup under any cradle 

type phone and connect lead to high -im- 
pedance input or any disc, wire or tape 
recorder or any amplifier. Operates by in- 
duction. Shpg- wt. 1 lb. 

Compact Power Supply Kit 
STOCK NO. 

KB-26 $399 
3 FOR $11.00 

Delivers 115 Volts @ 30 
MA at LESS THAN 1 /10 
of 1% Ripple plus 6.3 
Volts AC @ .5 Amp. 

JUNCTION TRANSISTOR 

STOCK NO. 

694 X621 

Excellent for hams, experimenters and labs. 
Will supply power for amplifiers, preamps, 
test equipment, etc. Kit includes all com- 
ponents, power transformer. choke, dual filter 
condenser, binder post strip, itch, line 
cord, selenium rectifier, prepunched chassis. 
all hardware and even solder. Illustrated 
detailed instructions make assembly easy, 
Interesting, and fast. For 110-120 Volts 50- 
60 cycles. Shoe. wt, 3 lbs. 

2000 OHMS HEADPHONES 
STOCK NO. X -542 Pr. $1.95 

INTERPHONE AMPLIFIER 

STOCK NO. 
AM -15 

$1 13 
EA. $5.00 
99 FOR 

Signal Corps No. BC -709. Brand new in 
factory sealed cartons. Original co t $32.00. 
Contains a wealth of valuable part including 
5 21/2 8" aluminum case, 3S4 tube 
socket, condensers, resistors, 4 Jacks, input 
and output transformers, battery holders, etc. 
For operation on 2 flashlight cells and one 
671/2 Volt battery. Ready to operate or can 
be rewired for many other uses, such as: 
baby- sitter, amplifier, SW or BC receiver, 
transceiver, crystal set audio amplifier, etc. 
The polished aluminum case alone is 

w 
rth 

more than the $1.99. Get yours-while they 
last. Circuit diagram and instruction book 
included. Slip ". wt. 5 ]bs. 

18 -PIECE ELECTRIC DRILL 

8 GRINDER ACCESSORY KIT 

STOCK NO. TL -77 

$189 
Deluxe economy all -purpose kit consisting 

of 18 tools for sawing, cutting, grinding 
carving, polishing, deburring, drilling and 
burnishing. Each tool with 3/32" diameter 
shank for 1/4" drill. Ideal for working With 
steel. plastic and all non - ferrous metals. 
Complete 

w 
ith attractive plastic case with 

snap lock. Shpg. wt. 2 lbs. 

CONTROL KITS 

YOUR CHOICE 
PER 

694 
3 KITS 

FOR $2.00 
Volume, tone, width, contrast controls - 

Single and dual, carbon and wirewound. 
$18.00 List Value. 

KIT NO. AS -44 KIT NO. AS -176 
10 Controls 

Single and dual car- 
bon element controls 
for radio and TV. Fine 
assortment. 

7 Controls 
Contains all wire - 
wound controls for TV 

acontrast. etc. Fine 
ssortment. 

HOW TO ORDER 
Mall your order to 283 E. Market St., 

Akron 8, Ohio. Send remittance with order 
(add for postage 5e for each dollar's worth 
ordered -10e for each dollar's worth if you 
are more than 1,000 miles away). OLSON 
REFUNDS EVERY CENT NOT USED. Or -send 
no money -we'll ship C.O.D. and you pay mail 
or expressman for merchandise and postage. 
ALL MERCHANDISE 100?'o GUARANTEED. 
PLEASE -MINIMUM ORDER $5.00. 

I 4u; OISON RAD/0 WAREHOUSE 
22 

3 FOR $2.00 
Special one -time Buy on this Hermetically- Sealed 

Junction Transistor. Precision -built, metal 
encased, moisture -proof. Characteristics sim- 
ilar to famous Raytheon CK -722. Average 
ratings with grounded emitter using collector 
voltage of 1.5 Volts: emitter current .5 MA; 
Input resistance 1000 ohms; power gain, 
matched load, 34 DB; maximum amplifica- 
tion factor 22 and cutoff frequency 600 KC. 
Ideal for building radios, amplifiers, preamps, 
etc. Perfect for miniaturization -size only: 

leads. Includes 
1/4", 

e diagram. 
wire 

agram. Shpg. wt.. 

NEW! SUN BATTERY 

STOCK NO. 
RE -1 

Reg. Ea. $2.50 

Convert SUNLIGHT 

To Electric Current 
Sunlight striking selenium 

layer of cell generates 2 MA 
under a 10 ohm load. 80 

1r 
microated 

at 100 foot candles 
current ouput Is 

with a 55 ohm load. Can be 
ONLY connected to any milliameter 

generated 

3 FOR $4.00 for use as a light meter. Any 
bar of ttibse cells may be 

connected in series or series- parallel to in- 
crease voltage and current. Size s/4" x 1/2". 
Open circuit voltage output 1/ volt. 6" leads. 
Use for automatic light dimming. counting, 
burglar alarms. light meters and countless 
interesting experiments. With full instruc- 
tions. Lasts Indefinitely -Will not wear out. 
ShpO. wt. I lb. 

JACK 8 CONTROL BOX 

14 SALE 
STOCK 

SW -62 
Each 

Get One More 
for Only lc 

Yes, it's true! Order one at only 790 and 
get other for only 10. This handy Jack 
and Control Box is a genuine Signal Corps 
No. BC -1388. A rare bargain for experi- 
menters. A two piece cast aluminum box 
31/4 x 41/2 x 21/2 ". Contains 2 phone Jacks, 
a 5 position rotary switch with one spring 
return position, 

a 
n eleven contact male and 

female contact board with silver plated 
terminals and 2 knobs. Shpg. wt. 2 -2 lbs. 

TELEPHONE SET 

Sound Powered 
Includes Headset 
and Microphone 

STOCK NO. $395 
M -98 SET 

2 Sets for $7.50 
Brand New -original cost 530.00. No bat- 

teries needed -self powered. Permits 2 -way 
talking up to 25 miles over any two-wire con- 
ductor. Each set contains a pair of sound 
powered high impedance dynamic headsets 
with felt padded rubber cushions and leather 
covered head -band. Both microphone and ear- 
phones have cone diaphragms and are ex- 
tremely rugged and sensitive. Units may be 
removed from headsets to make efficient high 
powered miniature speakers. Useful for An- 
tenna Installations where beaming of antenna 
is critical. Shpg. wt. ., Is. 

OLSON BARGAIN STORES IN 

CHICAGO -623 W. Randolph St. 
CLEVELAND -2020 Euclid Ave. 
PITTSBURGH -5918 Penn Ave. 

MILWAUKEE -423 W. Michigan Ave. 
BUFFALO -711 Main Street 

SEND FOR NEW FREE CATALOG 

283 E.MARKET ST.AKRON B4OHIO 
1 
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20 -watt Hi -Fi Amplifier and 

NEW G -E "CONVERTIBLE" 
The G -E Convertible is a dual chassis design, 
mounting a 20 -watt Hi -Fi amplifier, plus a pre - 
amp with 7 controls. There are 5 inputs and 4 
outputs fnr every home audio need. 
New Instal ation Flexibility, too! The ampli- 
fier and pi -amp may be custom- mounted 
indenenden Iv. Or, the Convertible may be 

a Pre -Amp with controls 

in one flexible unit, only s9995 
placed on a shelf or table as one complete unit. 
Write for new hi -fi ideas and your dealer's 
name. General Electric Co., Special Products, 
TV Receiver Dept., Sect. R5846, Syracuse, N.Y. 

GENERAL ELECTRIC 

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 Tausiness! 

Coyne brings yo:n 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. 

I.M.tose 
Praldeet 

A TECHNICAL TCSC E INSTITUTE OPERATED 
NOT FOR PROFIT 

500 S. Paulina Street Chicago 12, Dept 46 -1HT7 

April, 1956 

coure--O' Institution behind Mis Ira in- 
. Me enront, oldest. beet equipped 

re,ides t ialschoolojitokind. Founded 1888. 

Sew, eo.apß# 1°4 knee 
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, Ill. 
Dept.46.HT7 
Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms. 

Name 

Address 

City .State 

wavy COvnile 

1.1.11.1111510. 
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STANLEY ELECTRONICS 

150,000 BRAND NEW 

SYLVANIA TUBES 
Bulk packed In 

MUST BE SOLD original cartons 
in lots of 100 
only. 

1 C6 

26 
33 1C7G TUBES $18 1D7G 
39/44 1E7GT 
35/51 1F4 

00 
for 

49 2A7 

BEST BRANDS - TUBES 
Individually boxed. 1 year RT MA guarantee. 

partial listing 
Type 
024 
1B3GT 
1L4 
1 L6 
1 LA4 
1 LB4 
1LC6 
ILDS 
1LE3 
1LG5 
1LH4 
1LNS 
1N5GT 
1R4 
1R5 
154 I55 
1T4 Ili 
1V 
1X2A 
2D21 
2V3G 
2X2A 
3D6 
3LF4 
6BH6 
6BJ6 
6BK5 
68K7A 
6BN6 
6BL7GT 

Price 
.45 
.79 
.51 
.51 
.57 
.66 
.66 
.57 
.57 
.57 
.66 
.47 
.55 
.66 
.51 
.59 
.51 
.51 
.50 
.57 
.62 

1.00 
.80 
.90 
.45 
.69 
.53 
.49 
.70 
.78 
.77 

Type Price 
6H6GT .40 
6.14 
6J5GT 2.40 
6J6 .49 
6J7 .45 
6K6GT .39 
6K7 .40 
6L7 

C6 .45 
7F8 .70 
7Y4 .35 
12AT6 .41 
12677 .68 
12ÁU6 .46 
12ÁU7 .58 
12AV6 .42 
12AX7 .63 
12AY7 .90 
128A6 .46 
1264 .70 
128E6 .46 
12887 .60 
12BY7 .64 
12567 .52 
12587 .47 
125K7GT .50 
125L7GT .60 
125N7GT .57 
125Q7GT .40 
14A5 .59 
1467 .45 
148G .40 

Type 
6A7 
648 
6664 
6AF4 
SAGS 
6486 
SAK5 
GALS 
6AL7GT 
61155 
SASS 
6457G 
6AT6 
6AU5GT 
6AU6 
6AVSGT 
GAXSGT 
684G 
6846 
6BC5 
613E6 
6BG6G 
6N7 
607 
654 
657G 
65A7GT 
65C7 
6567 
65X7 
65J7GT 
6SK7 

Price 
.59 
.59 
.45 
.80 
.52 
.80 
.80 
.42 
.70 
.50 

2.00 
2.25 

.40 

.70 

.43 

.75 

.59 

.90 

.49 

.50 

.46 
1.18 
.61 
.45 
.48 
.47 
.50 
.50 
.43 
.45 
.45 
.50 

Type Price 
7A4 .47 
7A5 .55 
766 .47 
7A7 .45 
768 .46 
785 .41 
787 .43 
788 .47 
7C4 .40 
7C5 .44 
19J6 .66 
19T8 .70 
25A7GT 1.50 
25AVSGT .80 
25BG6 .98 
25BQ6GT .82 
25YS .45 
2525 .42 
2SZ6GT .42 
35AS .48 
3585 .48 
35C5 .48 
35L6GT .48 
35W4 .39 
35Y4 .40 
3523 .41 
35ZSGT .39 
5085 .48 
S0C5 .43 
SOLGGT .48 
11723 .37 

FREE GIFTS! 
All purpose ELECTRIC TEST- 
ER equipped with genuine 

eon glow lamp. Tests loads 
from 90 to 500 volts. AC or 
DC with every $3 or more 
order. 

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

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

Dumont and RCA 
licensed 

TV PICTURE TUBES 
No Dud Required 

All brand new one year 

Discounts9 foran the Quality 
Purchaser 

108P4 $10.95 
12LP4 12.95 
12QP4 13.95 
14CP4 15.25 
15DP4 16.95 
160P4 18.50 
16GP4 19.25 
16KP4 17.00 
16RP4 17.00 
178P4 19.00 
17GP4 21.00 
17LP4 18.00 
19AP4 23.00 
20CP4 
21ALP4A 

partial listing 
TERMS: 25n7 deposit required on all orders. Balance C.O.D. 
Save C.O.D. charges. end full rem itl.,ne plis postage with 
tube and parts li -t Suhle,l to i,- sale. 

Stanley ELECTRONICS roan. 

935 MAIN AVENUE - PASSAIC, N. J. 

GResory 1 -2498 
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;e °ANSWER? 

HIGHS ON FM VS. DISCS 

When I turn up the "Presence' control on my 
tweeter, I notice that I get more highs from the 
FM tuner than from the records I play. Why should 
this be so? 

R. A. SMITH 
Chicago. IUL 

This effect can be due to a number of im- 
portant factors. First, your own record equalizer 
could be cutting off the highs. Determine if this 
is the case by running records "flat" through 
the equalizer. If not, a second possibility is 
high- frequency loss in the cable between your 
cartridge and amplifier; such cables should be 
reasonably short and made of a good grade 
of coaxial shielded cable. 

Another possibility is loss of the highs in the 
cartridge itself. The older models of the very 
popular G.E. reluctance cartridge will not ef- 
fectively reproduce anything above 11,000 
cycles. Most FM broadcast stations use high - 
quality cartridges and microphones which will 
handle all of the highs out to 15,000 cycles. 

THEATER FREQUENCY RESPONSE 
The sound system in most movie theaters is ter- 

rific. I've bet a friend of mine that it goes all the 
way down to 25 cycles. He says that darn few 
of them can do this. What do you say? 

A. COPE 
Burlington, N. J. 

Sorry, but you lose that one. The better -than- 
average theater sound system cuts off between 
45 and 50 cycles. Some very special installa- 
tions will go as low as 32 cycles, but these are 
few and far between. The impression that they 
do go pretty far down in frequency is due to 
the playback sound level. 

POLARITY OF CRYSTAL RECTIFIERS 

In the "After Class" article in the November, 
1955. issue of POPULAR ELECTRONICS, you 
stated that the rectangle in the schematic repre- 
sentation of a crystal diode was the cathode, and 
the arrowhead the receiver of electrons. If this is 
so, then why is the + sign next to the cathode. 
Isn't the cathode negative with respect to the 
receiver of electrons? 

ALLAN LEVINS 
Brooklyn 34, N. Y. 

In a rectifier circuit, the cathode of the rec- 
tifier is at a positive d.c. potential. Therefore, 
the cathode is usually marked with a "-}-" 
sign. This does not mean that electrons can 
flow to the plate when the plate is negative 
with respect to the cathode. In a rectifier cir- 

POPULAR ELECTRONICS 



CA offers you the 

finest training 

at home in 

Radio-TV 

electronics, 

TV servicing, 

Color TV 

on of 
ArMricO 

Service of Radio COr 
rati 

RCA I NSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 

350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
April, 1956 

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 
L 

Please Print 

Zone State 
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LEARN 
boSlc electronics 

THE EASY "PICTURE BOOK" WAY! 

Just Released: The fabulous 

ILLUSTRATED Training Course 

now used by the U. S. Navy! 
c ?Hw:'..... - 

Over 25,000 Navy trainees have already learned 
Basic Electricity and Basic Electronics this easy, 
"Picture Book" wayl Now, for the first time, 
YOU can master the basics of Electricity and 
Electronics with this same "Learn -by- Pictures" 
training course! Over 1,700 simple, easy-to- under- 
stand drawings explain every section -these "teach- 
ing" pictures actually make up more than half the 
entire course! No other Basic Electricity or Basic 
Electronics course in America uses this revolu- 
tionary 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 figura- 
tively at your elbow, doing "demonstrations" that 
make it even easier for you to understand. Then, 
at the end of every section, you'll find review 
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 your- 
self want to gol 

Home Study Without Correspondence 

This course is so diiicrcut, so comp/etc-there's no 
need for the usual letter writing, question and an- 
swer 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. $9.00 per set. 

Learn All About Hi -Fi loudspeakers a rid Enclosures 

HI -Fl 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 . really 
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 brilliantly 
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 . EVERYTHING 
about ALL kinds of enclosures . Inexpensive 
ones and costly ones. Not only does this book tell 
you all about them -but what you learn will en- 
able you to make wise decisions when you want 
to buy -or build -whichever is your desire. In- 
cludes 18 blueprints of enclosures for home con- 
struction. 
368 pages. 5t /yx8,A". 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. 
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cuit, the plate is positive with respect to the 
cathode during a small fraction of the input 
waveform and electrons flow during this time 
only. 

This discussion applies to crystal or sele- 
nium rectifiers if we remember that the cathode 
represents the source of electrons, and the 
plate the receiver of electrons. 

TURNTABLE BUZZ 
When I connected a new turntable and tone 

arm to my amplifier (in place of an older changer), 
I found a loud annoying buzz coming through the 
speaker. This buzz seems to be something like an 
a.c. hum, but not exactly like it. 

ELMER C. JOHNSON 
Van Nuys, Calif. 

Look at the connections through the tone arm 
to your pickup cartridge. The impression we 
get is that the shielded lead from the cartridge 
may not be grounded to the turntable. Make 
sure that the cartridge shielded lead is not 
"floating" in the tone arm and turntable 
assembly. 

CHASSIS AND CIRCUIT GROUNDS 
When you published the page of Standard 

Wiring Symbols, you always included symbols 
for wiring ground and chassis ground. On look- 
ing over published diagrams, I don't find a single 
one where symbols indicate a ground to chassis. 
How about straightening me out? 

TRAVIS C. BROWN 
Taft, Calif. 

It has been our custom to use the "circuit" 
ground symbol almost exclusively. The only 
time we use the "chassis" ground symbol is in 
circuits where the two grounds must be kept 
separate. Many times the "circuit" ground is 
actually connected to the chassis, but this will 
be indicated in the text or pictorial diagram. 
The use of both symbols for a common circuit 
point would be confusing. 

RADIO PAGING SYSTEMS 

I would like to know what the ladies are trans- 
mitting at 32.4 megacycles or thereabouts -in 
the following group of numbers for example: "116 
182 205 222 280 319 347 350 495 502 724 946 
KEA860K4 New York." 

JOHN R. WILLIS 
Caldwell, N. J. 

You were tuned to the "Page Boy, Inc." 
station in New York City, which operates from 
the Empire State Building on 35.58 mc. This 
is a message service for doctors and other 
professional men. Each subscriber is given a 
number and carries with him a small receiver. 
He listens periodically, and if his number is 
called, it means that he has a message wait- 
ing for him. As soon as he calls in and gets 
his message, his number is removed from the 
list being broadcast until another call comes 
in. Many of the large cities now have such 
service available, and several companies in 
addition to the one mentioned above are in the 
business. 30 
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132 PAGE ELECTRONIC 

CATALOG 
Pocked with the largest selection of Electronic, Radio and 
T.V. Parts, and equipment, PA, Hi -Fi systems, tubes, an- 
tennas, Transistor Kits, parts and components, Test Equip- 
ment, new w build your own kits, took, books, Microscope, 
drafting equipment, Binoculars, Telescopes, All Radio, TV 
and Ham supplies - ALL AT GREAT SAVINGS - For the 
economy minded ses +icemen, dealer, engineer and tech- 
nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE 
COPY TO -DAY. 

TRANSISTOR EXPERIMENTERS LAB KIT 

13 -IN -1 EXPANSION K 
WIRELESS MICROPHONE 
ELECTRONIC METRONOME 
HIGH GAIN RECEIVER 
LIGHT -POWERED OSCILLATOR 
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- instructions -schematics -and pictorials. Less headphone, scrap 
metal, tape and solder. 
KT -88 Net11.95 
Headphone -EC -1 Net 1.13 
MS -278 New Supersensitive Earpiece Nef 1.95 
An exciting addition to the KT -88 kit 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 without connecting wires, detect'moisture or rain, make 
light actuated relays and much more. And when you've done all these, you can look for- 
ward to more Lafayette expansion kits to increase the utility of the kits you already hove. 
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 Ctoog thleáfion 

Deal Net 18.75 

NEW! ALL -PURPOSE 
DYNAMIC EARPHONE 

FOR RAD O 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 
formante of its special magnet to give you 
xcellent reproduction. Lightweight and 

equipped wit`- 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 off. 
Ideal for use with TV and radio sets, am- 

plifiers, miniature and transistor -eceivers etc- Complete with 
3 ft cord. A super value for the price! 
MS.278 - 3000 ohm impedance, 1000 ohm DC resist- 

' once, with phone tip plugs Net 1.95 
MS -277 - 6 ohm impedance, with phone tip plugs For 

Silent Radio and TV Listening or Viewing Net 1.95 
M5.273 -3000 ohm impedance, 1000 ohm DC resist- 

ance, with subminiature phone plug and 
matching phone jack. Net 2.39 

MS -279 - 6 ohm impedance, with subminiature phone 
plug and matching piasne jack. For Silent 
Radio and TV Listenirg or Viewing Net 2.39 

2 TRANSISTOR POCKET RADIO KIT 
Packed Into a 2 L 3t/a ̂ xtl /e plastie case. 
TITIS Two Transistor' plan crystal diode radio kit amers many surprises, tilising a regener- ative detector ciecult with transformer coupled usio tage, Riots high gain and excel- !eat selectivity. ?oils In distant stations with 
ease m with more than ample earphone volue. Kit comes complete with two transistors, 

crustal diode, Icopstick. Argonne transistor audio transformez. resistors, condensers. plat. tic cane, etc, f icluding schematic and In- tructtone 
T -66A coomplete, KIT less earphones. 

11.80 Net 
M/ -2:60 New Super Power Dynamic 

Earphone, Ideal for Translator Circuit 
inno. 

5000 ohm. D.C. 
3.11 

April, 156 

NEW MINIATURE 2 GANG 
VARIABLE CONDENSER 

Here is La ayette's super midget varia -le 
Only 1" x 1" x 1/2" - 2 gang for tran- 
sistor super heist 10 to 208 mmf, on the 
ant. section. 10 to 100 mmf: on the cut 
oscillator section! Self contained variable 
trimmers. Tunes through 180 °. Entirely 
enclosed in o transparent plastic case! The 

smallest complete 2 gang variable for super bets in the world! 
Offers unlimited possibilities to the experimenter. 
MS -270 Net 1.95 
MS -274 single gang condenser Capacity lu to 365 mmr Net 1.25 
MATCHED For Miniature 2 Gang Variable'Cond. 
COIL SET MS -271 Osc. Coil Net .79 ea. 

MS -272 Ant. Coil Net .95 ea. 

'Radio 
....1 . R"-.v 
oEPT,1 p 

Include postage 
with Order 

NEW YORK,N.Y. 

BRONX,N,Y. 

NEWARK,N.1. 

PLAIN FIEL0,N.1. 

BOSTON,MASS. 

100 Sixth Ave. 

542 E. Fordham Rd 

24 Central Ave. 

139 West 2nd St. 

110 Federal St. 

LAFAYETTE RADIO 
100 SIXTH AVE.,NEW YORK,N.Y. 

O Send FREE 132 -Page Lafayette Catalog 

Name 

Address 

City Zone_State 
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Electrical Appliance 

Repairs MADE EASY 
New Repair Manual Covers EVERY 

Repair on ALL Home Appliances 
NO repair Job too tough with the help 

of this big new Guide. TELLS and 
SHOWS how to service ALL home appli- 
ances. SAVE MONEY keeping your own 
appliances like new-or MAKE MONEY 
with a home repair shop of your own . 
full or apare time. 

OVER 850 how- to- do -It" pages. 
packed with pictures, drawings, Ma- 
w ms. Sectional charts locate 
"trouble spots" In a Jiffy . . make 
it easy to dismantle and reassemble 

correctly. 
l as $how" appliances 

covers fundamentals of electricity for 
beginners. Over 150 manufacturers 
supplied the servicing and repair 
data. 
FREE 1O -DAY EXAMINATION-Cou - 
pon will bring you "Electrical Ap- 
pliance -wobgtionn. 

Mai i NOWI i 

Covers ANY Service 
or Repair on: 

Irons Toasters 
Heaters Vacuum 
Cleaners Sewing 
and Washing Ma- 
chines Refrigera- 
tors Air- Condi- 
tioners Fans 
and much more. 

r McGRAW -HILL BOOK CO., Inc., Dept. PEL -4 
327 West 41sí St.. New York 36. N. Y. 

Send Crouse's Electrical Appliance Servicing for 10 -DAY 
FREE EXAMINATION. If not satisfied I will return it-pay 
nothing. Otherwise, I ill keep it -send only $3.00 (plus 
mall delivery charge) then -and $3.00 a month for 1 months 

to complete payment. 

Name 

Address 
PEL-4 

Employed by 
Zone No. 

City ................. State 

EJWE'LL 
PAY DELIVERY if you remit (check or M.O.) WITei 

coupon. Some Return Privilege. (Offer applies to U.S. only.) 
L. 

NOW AVAILABLE IN ALUMINUM AND STEEL 

this new PREMIER 
chassis is stronger 

...because it features 
GUSSETS spot -welded to 
the bottom flanges for 
rigidity. 

e asier to mount 
...you can mount com- 
ponents in the corners... 

because new con- 
struction eliminates 

double metal thickness. 

n o sharp 
\f! 

edges 
...corners have a rounded 
effect. 

SEE THEM DISPLAYED AT YOUR DISTRIBUTOR 

SEND FOR COMPLETE CATALOG P 

P R E M I E R 
METAL PRODUCTS CO. 
337 MANIDA STREET NEW YORK 59, N. Y. 

HIGH -PAY CAREERS 
IN ELECTRONICS - TELEVISION - RADIO 

Await Men with COMPLETE Training! 

3 PROVEN 

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, your 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 
level in the electronics industry. Free nation -wide placement service. 

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. Part - 
time employment opportunities available for students while 
training. An accredited technical institute curriculum, 
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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. 

Central offers courses 
VETERANS approved uruier Q.I. Bill 

CENTRAL TECHNICAL INSTITUTE 
ept. Ar46, 1644 Wyandotte St., Kansas City 8, Mo. 

Tell me mora about how you can qualify me for a high -pay Electronics carte. 

Name 

Address Phone 

City State 

If Korean veteran, approximate discharge date 

Age 

orean ve eran, give approxim l 
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BUILD 16 PRINTED CIRCUIT 
and METAL CHASSIS RADIO CIRCUITS 

ONLY si 995 COMPLETE 

WITH THE NEW DELUXE 1956 
PROGRESSIVE RADIO "EDU -KIT 

Build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer, 
Signal Injector Circuits 

Absolutely No Knowledge of Radio Necessary Free Soldering Iron, Tester Learn Pracrical Radio Theory and Construction Other Extras No Additional Parts Needed School Inquiries Invited Excellent Background for Television Used in 79 Countries 30 Day Morey -Back Guarantee Learn High Fidelity 
WHAT THE "EDU -KIT" OFFERS YOU 

You will learn how to build radios using regular punched metal chassis and professional radio schematics. You will learn how to wire and solder radio circuits. You will learn the basic principles involved in radio. You will build sixteen receiver, transmitter, code oscillator, signal tracer and signal injector circuits, and learn how to operate them. You will learn the principles of RF and A F amplifiers, detectors. RF and AF oscillators, rectifiers, etc. You will learn how to service and trouble- shoot radios. You will build a Printed Circuit Signal Injector, and learn the principles and practical aspects of this revolutionary new method of radio building. You will learn and practice code, using the Progressive Code Oscillator. You will receive instructions for F.C.C. Novice License. In brief, you will receive practical basic training In Radio, worth many times the small price you pay. 
THE EDUCATIONAL RADIO KIT FOR EVERYONE 

You do not need the slightest background in radio or science. The "Edu -Kit" is designed for the complete beginner. It Is used 
by young and old, by radio schools and clubs. by Armed Forces personnel and Veterans for training and rehabilitation. No instruc. tor is required. The "Edu -Kit" Instruction Manuals are exceed- ingly clear and cmplete in all details. 

"EDU -KIT" IS USED THROUGHOUT THE WORLD 
The Progressive Radio "Edu -Kit" is used in every state of the U.S.A., the District of Columbia. Alaska, Virgin Islands, Puerto Rico, Hawaii, Guam and the Canal Zane. It is used in 79 countries in all parts of the world, including Canada, Philippines, Korea, South Africa, Saudi Arabia, Venezuela, Israel, France, England, Japan, India. etc. The "EduKit" is very popular with American servicemen stationed overseas. 

THE PROGRESSIVE RADIO "EDU -KIT" IS COMPLETE 
You will receive every part necessary to build sixteen different radio circuits. You will receive all tubes, tube sockets, variable, electrolytic and paper condensers, resistors, tie strips, coils, hard ware, tubing, Pri sied Circuit chassis. Printed Circuit tube sockets and hardware, Printed Circuit Instruction Manual, custom punched steel chassis, Instruction Books, etc. Selenium Rectification is used throughout. 
In addition, you receive an electric soldering iron as well as a Radio and Electrical Tester. All parts are fully guaranteed, brand new, carefully selected and matched. The "Edu -Kit" now also contains lessons for servicing with the Progressive Signal Tracer and the Progressive Signal Injector. High Fidelity, F.C.C. Novice License instructions, Quizzes. The Progressive Radio "Edu -Kit" is a prac- tical home radio course at a rock bottom price. 

Reg. U. S. T'ar. Off. Pend. 

FREE 
Radio- Television 

Servicing Literature 
on request 

(See Coupon below) 

"LEARN BY DOING" - 
THE PROGRESSIVE TEACHING METHOD 

The Progressive Radio "Edu -Kit" uses the principle of "Learn 
by Doing." Therefore You will build radio circuits, perform Jobs, 
conduct experiments, and make repairs in order to illustrate the principles which you learn. You begin by examining the various 
radio parts, which are individually packaged and identified. You 
then learn the function, theory. wiring of these parts. Then you build a simple radio. With this first set you will enjoy listening to regular broadcast stations, learn theory, practice Testing and Trou- 
bleshooting. Then you construct a more advanced radio, learn more 
advanced theory and techniques. Gradually, in a progressive man- 
ner, and at your own rate, you will find yourself constructing more 
advanced multi -tube radio circuits, and doing work like a profes- 
sional Radio Technician. The "Edu -i(ìt" Instruction Manuals are exceptionally clear in their explanations, illustrations and diagrams. 
In addition to regular wired punched metal chassis radios, you now 
learn about Printed Circuits and actually build a Printed Circuit 
Signal Injector. These sets operate on 105.125 V. AC -DC. For use 
In foreign countries having 210 -250 V. source, an Adaptor for 210- 
250 V. AC -DC is available. 

LEARN TROUBLESHOOTING AND SERVICING 
You will learn how to recognize and repair troubles. You will 

build and learn to operate the Progressive Signal Tracer and the 
Progressive Signal Injector. You receive a Radio and Electrical 
Tester. You learn how to use these instruments for radio testing 
and repairs. While you are learning in this practical way, you will 
be able to do many a repair job for your neighbors and friends, and 
charge fees which will for exceed the cost of the "Edu- Kit." Our 
Consultation Service will help you with any technical problems which 
you may have. 

"EDU -KIT" Now Includes PRINTED CIRCUITRY in addition fo 
Regular Wired Punched Metal Chassis Construction 

At no increase in price, the "Edu -Kit" now includes Printed Circuitry. You build a Printed Circuit Signal Injector, a unique servicing instrument that can detect many Radio and TV troubles. This revolutionary new technique of radio construction is now becoming popular In commercial radio and TV sets as well as in hearing aids, computers, business machines, etc. 
A Printed Circuit is a special insulated chassis on which has been deposited a conducting material, which takes the place of wiring. The various parts are merely plugged in and soldered to terminals. 

MAIL TODAY ORDER SHIPPED SAME DAY RECEIVED 30 DAY MONEY -BACK GUARANTEE 

FREE EXTRAS 
included with "EDU -KIT" 

Radio & Electrical Tester 
Electric Soldering Iron 
Tester Instruction Manual 
Television Book 
High Fidelity Guide 
Quizzes 
Consultation Service 

r 
Send "Edu -Kit" Postpaid. I enclose full payment of $19.95. 
Send "Etlu -Kit" C.O.D. 1 will pay $19.95 plus postage. I O Send ,n FREE additional information des cribinog "Etlu- Kit." Include FREE Se 

Radio and TV Servicing Literature. No blìgatio 
(Outside U.S.A. -NO C.o.D.'s. Send check U.S. bank nr Intern't'I M.O, "Edu -Kit" for 105 -125 V AC /DC $20.95, 210 -250 V AC /aC 5237451.7 tern" 

- Name 

Address 
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PROGRESSIVE "EDU- KITS" INC 
497 Union Ave., Room 519 -D, Progressive Bldg., Brooklyn 11, N. Y. 
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NOW: SAVE up to 50% 

BUILD YOUR OWN 
E -V HIGH FIDELITY 

Speaker Enclosure 

EVERY PIECE PRECUT 

in'ea4- to- 14QQemeee KITS 
Now you can own an acoustically correct 
Electro -Voice high -fidelity folded -horn speaker 
enclosure for your home music system and save up 
to one -hall! Build it yourself...seven models to 
choose from...wall types...corner types...for 
full range loudspeaker... for separate two, 
three and four -way speaker systems. 

All parts are precut -ready tq assemble. Exterior 
surfaces are clear -grained birch. Easy, step -by -step 
instructions show you how to "Do -it- Yourself:' 

Beautiful furniture finish is easily obtained with 
an E -V Finishing Kit.* E -V Decorative Trim Kit* 
adds the final touch. ( *Available separately.) 

MCC. 
ELECTRO-VOICE INC. BUCHANAN, MICH. 

See your E -V Hi -Fi 
Distributor for 
Construction Books 
and K -D Kits 
-or write for 
Bulletin 211. E64 
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THE PATRICIAN IV KIT. An interior 
assembly kit for those desiring the 
finest This augmented design of the 
Klipsch corner folded -horn bass sec- 
tion delivers an added full octave of 
bass Designed for use with E -V 
Model 103C Patrician IV four -way 
driver components. For built -in in- 
stallations or to be decorated as you 
choose Finished size: 571,2 in. high, 
341,2 in wide, 26'8 in deep Shpg. 
wt 150 lb. 

Model KDt Net, $99 00 

THE BARONET KIT. Phenomenal repro. 
ducer for such small size. This folded - 

horn corner enclosure is designed for 
use with E -V Model SP88 8 -in. Radai 
speaker. E -V T35 or T358 Super Sonax 
UHF driver can be added for a sep- 
arate two-way system. Finished size: 
23 in. high, 14 in. wide. 13 in. deep. 
Shpg. wt. 24 lb. 

Model K07 Net, $24.00 

THE ARISTOCRAT KIT. Folded-horn cor- 
ner enclosure designed for 12 -in. speak- 
ers and separate 2 and 3 -way systems. 
For use with Electro -Voice SP12 or 
SP128 coaxial speakers, 12TRX or 
12TRX8 triaxial reproducers, and 108, 
11l 2 -way and 108A, 111A 3 -way sys- 
tems. Smooth reproduction down to 35 
cps, with remarkable purity and effi- 
ciency. Finished size: 295'8 in. high. 
19 in. wide. 153,4 in. deep. Shpg. wt. 
37 lb. 

Model K06 Net, $36.00 

THE EMPIRE KIT. Economical, folded - 
horn enclosure for use in a corner or 
flat against one wall. Designed for 
15 -in. speakers and separate 2 and 
3 -way systems. Particularly effective 
when used with SP1513 coaxial speaker. 
15TRXB triaxial reproducer. Or 116 
2 -way or 116A 3 -way system. Recom 
mended components for Regency kit 
may also be employed. Finished size: 
295,8 in. high, 32 in. wide. 16 in. deep. 
Shpg. wt. 45 lb. 

Model KD5 Net, $48.00 

THE REGENCY KIT. Most popular low- 
boy style folded horn enclosure that 
can be used in corner or flat against 
one wall. Improves the bass range and 
response of any 15 -in. speaker. Makes 
an outstandingly efficient reproducer 
when used with E -V SP15 coaxial speak- 
er, 15TRX triaxial reproducer or 114A 
2-way or 1148 3 -way system. Finished 
size: 295,-8 in. high, 331/2 in wide, 19 
in. deep. Shpg. wt. 70 lb. 

Model K04 Net. $69.00 

THE CENTURION KIT. Four -way system 
folded -horn, corner enclosure. Uses ex 
elusive E V 'W" type single -path in- 
direct radiator for propagation of ex- 
tended bass. Sealed cavity behind 15 
in. low-frequency driver cone promotes 
superlative transient response, subdues 
cone excursions, lowers distortion. For 
use with E -V Model 105 or Model 117 
package of driver components. Finished 
size: 421e in. high, 29 in. wide, 2252 
in. deep. Shpg. wt. 75 lb. 

Model K03 Net, $79.00 

THE GEORGIAN KIT. An interior as- 
sembly kit that creates authentic 
Klipsch indirect radiator type corner 
folded -horn bass section for 15 in. 
4 -way speaker system. Exceeded in 
range only by the Patrician IV. For 
use with E -V Model 105 or Model 117 
package of 4 -way driver components. 
For built -in installations or to be 
decorated as you choose. Finished 
size: 381 in. high, 26T4 in wide, 
221.2 in deep. Shpg. wt. 88 lb. 

Model K02 Net, $58.00 
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Put WC into War Games 
By E. D. MORGAN 

HIGH over the atomic test site in Ne- 
vada, three F -80 "Shooting Star" jet 

fighters orbited along precise flight paths. 
Their brilliant red fuselages glistened in the 
sunshine which soon would be dimmed by a 
man -made fireball from below. Would the 
planes withstand the blast about to be un- 
leashed? Their mis- 
sion: to find out. 

And find out they 
did. All three sur- 
vived, although dam- 
age to two of them 
was severe. One 
crash -landed on a dry 
lake, preserving its 
precious instruments 
and records. One 
landed safely at a 
nearby Air Force 
base. The third was 
unfortunately lost in 
the mountains to the 
east. The Atomic En- 
ergy Commission an- 
nounced: mission suc- 
cessfully executed. 

But what of the pi- 
lot lost in the moun- 
tains? As you have 
undoubtedly guessed, 
there was no pilot. 
The operation was but 
a routine demonstra- 
tion of remote -con- 
trolled flight. 

Nor is this example an isolated one. Auto- 
matic gunfire control systems, as well as 
new type guns and shells, are regularly 
checked by the Navy using pilotless planes 
April, 1956 

which dive and maneuver about the ships. 
Sleek gas- and jet -driven target models 

sharpen the shooting eyes of Army anti- 
aircraft batteries. And the little craft have 
all the tricks that are known to their big- 
ger, piloted counterparts. 

Other nuclear missions greatly aid atomic 
energy research. Ra- 
dioactive clouds have 
been probed with spe- 
cial instruments, and 
laboratory animals 
exposed to determine 
the radio -biological 
effects. 

A few years ago, 
unmanned B -17's 
crash -landed in the 
water to secure valu- 
able information 
about the effects up- 
on structures and to 
check the ditching 
procedures in use. 
They landed precisely 
at a predetermined 
spot already sur- 
rounded with elabo- 
rate equipment wait- 
ing to record the re- 
sults ... without the 
risk of a single hu- 
man life. 

Radical types of air- 
craft designs are test- 
ed, new techniques 

evaluated, and new procedures checked for 
flaws without endangering our flying per- 
sonnel. To those versed in flying radio -con- 
trolled models, this will come as no surprise. 
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Army aerial target is shown being prepared 
flight. After use, damaged target models are re- 
built whenever possible so they can be flown again. 

for 

. S' iM:i:` :T g.. .' Y .. .. 

The "drones," as the pilotless planes are 
called, have advanced to a state of real 
precision, 

Most of this progress has been made 
since World War II, although during that 
struggle four Flying Fortresses were load- 
ed with explosives and directed toward 
enemy lines. Pilots flew the planes from 
allied bases and bailed out once they were 
airborne. Of these, only one reached its 
German target. Today's techniques are a 
far cry from that meager start. 

Converted jet fighters and four -engined 
bombers fly entire missions from take -off 

Pilotless "Shooting Star" about to be 
flown off runway by controller. Direc- 
tor aircraft takes over during climb -out. 

Ground radar control station commands 
exact flight path of QF -80 jets through 
an atomic cloud or other precision test. 
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to landing under control of operators 
on the ground or in nearby planes. Many 
models have been designed specifically for 
remote control operation. They range from 
small aerial gunnery targets (called R- 
CAT's by the Army for Radio-Controlled 
Aerial Targets) to powerful jet engine 
models like the Ryan "Firebee." The Navy 
recently announced that it even had a 
drone helicopter undergoing flight tests, 
while the Army has unveiled a photo- 
graphic drone for reconnaissance missions. 

The electronic systems required to con- 
trol these planes in flight cover a like span 
of complexity. "Beeper" pilots, so -called 
because of the characteristics of the con- 
trol signals, have an array of control sys- 
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)f small drone ai-planes may be done Recovering small +erget d-ones is usually accom 
of ways. Above, a catapult is being plished by parachute (below). Damage to essentia 

provide Navy targetd-cne with JATO assist. parts by gunfire automatically releases the chute 

terns ranging from a simple joystick con- 
trol to elaborate truck -mounted consoles. 
Some systems require the operator to "fly" 
the plane, i.e., use his :udg -rent on how 
long or short a signal to transmit to cause 
the desired reaction. Others use propor- 
tional control and the operator merely 
turns a dial to the compass heading or alti- 
tude he wishes the drone to fly. 

Take -off and recovery techniques vary 
as much as the models themselves. The 
converted military planes are flown down 
the runway and into the air exactly as 
their piloted brothers are. Small drones 
are launched in a variety of ways. Some- 
times a rotary launcher is used and the 
drone released after it is airborne and 
under control of the operator. In other 
cases a special catapult provides JATO 
(Jet- Assisted Take -Off) for a running start. 
Landings range from conventional wheel 
landings on long runways to parachute re- 
coveries of the small target drones. On 
many of the target missions, of course, ac- 
curate gunfire makes recovery unnecessary. 

(Continued on page 108) 

Radar corner reflectors in wng -tip 
appendages of drone insure that radar - 
controlled guns receive echo from craft. 
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ELECTRONICS hobbyists differ consid- 
erably in their fields of special inter- 

est; many like to work with R/C equip- 
ment but care little for hi -fi. On the other 
hand, the serious audiophile may not care, 
especially, which end of a resonant reed 
relay has terminals. And then there are 
the hams, receiver enthusiasts, SWL's, 
transistor tinkerers and, of course, the 
gadgeteers. But regardless of their special 
interests, most of the hobbyists agree on 
one thing -there is seldom enough money 
to support the hobby in the manner they 
would like. 

Some fellows have met this problem by 
applying a little ingenuity and liberal 
quantities of elbow grease. They have come 
up with ways to make the electronics 
hobby pay -without becoming full -time 
professional electronics engineers, service- 
men, or technicians! One of these chaps is 
Philip N. Bridges of 5100 Randolph Road, 
Rockville, Md. 

A quiet, unassuming man in his thirties, 
Phil is -by profession -a government em- 
ployee. He's one of the thousands of civil 
servants who live in the suburbs of Wash- 
ington, D. C. When we heard that Phil 
had found a method to make his hobby 
pay its own way, a visit with him resulted 
in the interview outlined below. 

9: JUST HOW DO YOU MAKE YOUR HOBBY 

PAY ITS WAY, PHIL? 
A: I "do it" for "do- it- yourselfers "! 

9: THAT DESERVES SOME EXPLANATION, 

DOESN'T IT ? 
A: Well, you know that there are a lot of 

inexpensive electronic assembly kits offered 
for sale. These are designed to be put to- 
gether by the individual purchaser, who is 
generally a "do -it- yourself" fan. But there 
are a number of people who like the econ- 
omy and performance of kit equipment, 
and who don't have the time or- perhaps 
-the inclination to assemble the kits 
themselves. So I do it for them. 

9: THAT'S AN INTERESTING APPROACH. Do 
YOU GET MUCH BUSINESS ? 

A: When I started a couple of years ago, 
I had around $50 worth of shop and lab- 
oratory equipment. Today, I have better 
than $500 in equipment and I'm grossing 
almost $100 per month -all in my spare 
time. 

9: Do You NEED MUCH EQUIPMENT TO START 

A BUSINESS LIKE THIS ? 

A: Not to start. I had a v.t.v.m., a test 
speaker, soldering iron, and a few hand 
tools when I started. Today, I've got a 
signal generator, additional hand tools and 
other electronic equipment. I plan to add 
a tube tester, oscilloscope, and extra test 
gear, as well as an electric drill and more 
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ESTIMATING COSTS. Quoting firm prices 
prior to "doing it" for "do- it- yourselfers" is 

one of the first steps in Philip N. Bridges' 
method of making his electronics hobby pay. 

Pto fil 
power- operated tools. One advantage to 
kit assembly over other spare -time work, 
such as servicing, is that you can get by 
with a minimum of equipment. Most kits 
are fairly complete and include pre - 
punched chassis. 

9: I IMAGINE IT'S A LITTLE DIFFICULT TO 

PRICE SUCH WORK. How DO YOU CHARGE FOR 

YOUR SERVICE . . . BY THE HOUR? 
A: No. I had planned to use hourly rates, 

but I soon found that my customers want- 
ed firm quotations in advance. So after 
assembling a few "trial" kits, I established 
rates based on the average amount of 
work involved. My basic price for kit as- 
sembly is 25% of the kit's net cost, with 
a $10 minimum charge. But there are ex- 
ceptions. If the kit is complicated, I may 
charge as high as one -third of its cost. On 
the other hand, if the kit is partially pre- 
fabricated, I charge less than the 25% 
rate. But even with the assembly charges 
added, the final cost to the customer is 
still competitive with -and often much less 
than -the cost of comparative "factory - 
built" equipment. 

9: Do YOU RESTRICT YOURSELF TO COMMER- 

CIAL KIT ASSEMBLY ? 

A: No. I've often worked up quotations 
on complete hi -fi installations. On special 
order, I'll assemble instruments and hi -fi 
gear described in construction articles ap- 
pearing in popular magazines. 
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ASSEMBLING A PROJECT. In addition to put- 
ting together kits for people in his spare time, 
Phil can also handle complete hi -fi installations. 
Here, he is starting to assemble a hi -fi AM tuner. 

DELIVERY. Phil presents a kit that he 
has just finished to one of his local cus- 
tomers. He does much out -of -town work 
and occasionally takes on an export job. 

from Your Electronics 
Q: How DO YOU PRICE THOSE JOBS ? 
A: Generally, where I have to lay out and 

punch and drill a chassis, my assembly fee 
is one -third of the net cost of all parts 
needed. But if the customer wants me to, 
I work up a special quotation for the job. 

Q: LET'S GO BACK A WAY. WHEN DID YOU 
FIRST BECOME INTERESTED IN ELECTRONICS? 

A: I've been casually interested in radio 
and the mechanical reproduction of music 
for just about as far back as I can remem- 
ber. But my active interest in electronics 
crystallized in the fall of 1949 when I 
heard a talk on color television given by 
Lou Garner at a meeting of the Washing- 
ton Science -Fiction Association. Shortly 
afterward, I started taking a correspond- 
ence course in radio. It took me between 
two and three years to complete it. During 
the course, I had assembled a few kits for 
my own use; so after graduation, I started 
looking around for some spare -time work 
in electronics. 

Q: WHAT'S YOUR MOST INTERESTING AS- 
SEMBLY JOB? 

A: All are interesting to me, but every 
now and then a really unusual job comes 
along. One I remember best is a job I had 
assembling several Heathkits for a chap in 
Venezuela. I assembled and tested the 
kits, then shipped him the completed in- 
struments. Although I do a lot of out -of- 
state work, this was my first "export" job. 
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And I've met a lot of interesting people in 
my work ... I've even quoted on jobs for 
congressmen. 

Q: How DO YOU GO ABOUT GETTING YOUR 
BUSINESS ? 

A: Mostly by word -of -mouth advertising 
on local jobs, but I use classified magazine 
advertisements to obtain out -of -state work. 
I find that ads in magazines appealing to 
good music lovers, like The Saturday Re- 
view, have the greatest "pull" ... at least 
as far as hi -fi work is concerned. 

Q: WHAT ADVICE WOULD YOU GIVE OTHERS 
WHO MIGHT LIKE TO TRY A SIMILAR BUSINESS ? 

A: The most important thing is to de- 
velop mechanical proficiency and to be- 
come skillful in soldering and other hand 
work, for almost all of the work is me- 
chanical. It's a good business for those 
who like to work with their hands. In 
addition, I believe that anyone considering 
this type of business should first take a 
course in radio and television servicing .. . 

either through correspondence or at a resi- 
dent school. From a legal viewpoint, be- 
fore starting in business, the individual 
should check local laws and regulations to 
make sure he obtains any necessary 
licenses. And, finally, after starting, my 
advice would be . . . do good work and 
charge fair prices. Always meet your dead- 
lines, and -most important- always stand 
behind your work. --El- 
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Sun - Powered Receiver 
AN EXPERIMENTAL pocket -sized radio re- 

ceiver, powered by energy from the sun, 
weighs only 10 ounces and will work more 
than eight months in total darkness with- 
out recharging. Developed by General 
Electric, the set uses a miniature storage 
battery, four transistors, and seven solar 
cells. During the day, Iight rays hit the 
solar cells which convert the sun's energy 
to electrical current. This current powers 
the transistors and, at the same time, 
charges the storage battery which takes 
over at night. Artificial light, such as an 
ordinary 100 -watt bulb, may be substituted 
for sunlight. 

Electronic Switch Helps Monitor Progress of Surgery 
Two SEPARATE displays instead of one - 

employing an ordinary cathode -ray oscillo- 
scope -are possible with an inexpensive 
and compact switch developed recently at 
the National Heart Institute of the U.S. 
Public Health Service. Housed in a small 
box that sits atop the scope, the switch al- 
ternates and re- directs the light beam in a 
single -beam scope so that the screen effec- 
tively presents displays of two separate 
signals. Used in heart surgery, this setup 
enables doctors to monitor such delicate 
things as a patient's blood pressure and 
electrocardiogram simultaneously. For- 
merly, only expensive double -beam scopes 
could do this job. 
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World's Tiniest TV Camera 

TELECASTING of programs by means of a 
TV camera palmed in the operator's hand 
is forecast as a result of the recent devel- 
opment of a new electronic device in West 
Germany. As shown in the photo (left), 
the video pickup is smaller than many mi- 
crophones. Heart of the instrument is a 
miniature tube called the 'Mini -Resitron." 

This camera works in pretty much the 
same way as conventional, larger TV 
"eyes," converting optical images into elec- 
trical signals. Operation depends largely 
on a sensitive layer of semi -conductor ma- 
terial developed by Prof. I. Walter Hei- 
mann. The inside of the camera is an 
amazingly compact array of tiny com- 
ponents and intricate wiring. Subminia- 
ture tubes and other parts are clustered 
around the "Mini -Resitron," while a flex- 
ible metal hose is wrapped around the 
cable that leads from the camera. 

Still in the experimental stage, the new 
unit will probably go into production some 
time later this year. 

POPULAR ELECTRONICS 
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TV Show Features 
"Wires and Pliers 

Part of eacn program is devoted to explairing 
the function of involved electronic apparatus. 
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II HEY'RE trying a new experiment 
on TV in Los Angeles. Every Satur- 

day, those who want to see popular 
electronics at work can watch Dr. Mar- 
tin L. Klein on the "Wires and Pliers" 
show, Station KCOP. Dr. Klein, a well - 
known electronics designer, and Harry 
C. Morgan, another electronics engineer, 
have found a novel way to interest view- 
ers in the subject. Morgan designed a 
complete series of simple useful circuits, 
each one costing less than five dollars to 
build. With the help of a super -fast 
electronics technician, Aram Solomo- 
nian, they have put together on the pro- 
gram a crystal radio (this took 
Solomonian five minutes), a transistor 
amplifier (seven minutes), and an elec- 
tronic puzzle (eight minutes). What's 
more, they then prove to the audience 
that the circuits really work. And the 
Electronic Engineering Company of 
California, sponsor of the show, is pack- 
aging the circuits in kit form at nom- 
inal cost. 
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Battery Is Size of Paper Clip 
NOT MUCH LONGER than a small -size pa- 

per clip is a new type of silver oxide -zinc 
battery. It uses a pile -type construction in- 
stead of plates. In dry- charged condition, 
it is capable of shelf storage for months. 

The battery is activated by injecting a 
hypodermic needle into the top of each cell. 
Designed by the Raleigh, N.C., Engineering 
Laboratories of the American Machine & 

Foundry Co., under contract with the Air 
Research and Development Command, it 
will power special electronic gear where 
weight and size are important. 

Air Force Uses "Cat Eye" 
SAID To BE about a thousand times more 

sensitive than the standard television cam- 
era is the "Cat Eye" system announced re- 
cently _by the U.S. Air Force. It permits 
pilots to "see in the dark with daylight 
clarity." Development work on the system 
began almost three years ago at the Phys- 
ics Branch, Aeronautical Research Labora- 
tory, Wright Air Development Center, Day- 
ton, Ohio. The key tube used in the system 
is shown in the photo at left. It is being 
perfected at the Elmira, N.Y., plant of the 
Westinghouse Electric Corporation. 

Television Goes to Work on the Railroad 
IN THE FIRST permanent installation of 

its kind in the United States, railroads 
have introduced closed- circuit television to 

keep accurate tabs on arriving freight cars 
with maximum efficiency. 

At the Potomac Yards in Arlington, Va., 
terminus of five railroad systems, TV cam- 
eras maintain a constant watch over trains 
arriving from the South. As they roll into 
the freight yard, cars must pass through a 
shed in which TV cameras have been in- 
stalled. 

The shed is illuminated by 60 flood- 
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lights which provide clear pictures around 
the clock and in any weather. 

Pictures of the cars are flashed to TV 
receivers (below) in the yard's office, about 
a mile and a half away. The clerk watches 
the TV screens and records, by speàking 
into a tape machine, the initials and num- 
bers of all cars. Before the TV setup, clerks 
had to go out on foot, stamping around for 
miles in all kinds of weather, to get the 
needed information on arriving trains. 

Not only is the new system easier on the 
health of the employees, but it has proven 
a factor in speeding up freight shipments. 
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Bicycle wheel, with its own indicator, makes 
accurate douole -check on distance traveled. 

lab 
on 

Wheels 

Rolling Test Shop Puts Car Facts on Tape 
ACAR full of electronic gear is helping 

Esso Research and Engineering Com- 
pany to record the life cycle of an auto. 

The' mobile laboratory shown here is 
equipped to make simultaneous -and in- 
stantaneous- measurements of car and 
engine speed, torque, rate of acceleration, 
distance traveled, weather, wind direction, 
air friction, road angle, tire pressure, and 
many other variables. 

The inside of the Oldsmobile 98 sedan is 
crammed so full of equipment that there's 
only enough room left over for a solitary 
driver. Since he has his hands full without 
trying to read the constantly bobbing dial 
indicators, measurements are recorded for 
him by a high -speed camera- It is claimed 
that a 15- second film record contains 25,000 
pieces of scientific information. A micro- 

Instrumented car was 
built at Esso's Linden, 
N. J., research center un- 
der the direction of proj- 
ect engineer Oliver G. 
Lewis, right. Its hundreds 
of pieces of measuring 
and recording equipment 
take as much electricity 
as is needed to run an 
average home. The large 
box that can be seen in 
the trunk at tcp conceals 
e gas -powered generator. 
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phone on the sun visor permits the driver 
to tape -record additional data and his own 
observations. 

Ultimately, Esso hopes to use this fund 
of information about operating variables to 
put test carp through their paces on an 
indoor proving ground. As a first step, the 
filmed and taped data collected on each 
run are tieing transcribed onto a single 
tape that can be used to "program" an 
electronic brain. 

Future cars, driven by the computer -like 
brain, would work out on a chassis dyna- 
mometer inside the shop. The program tape 
fed to the electronic brain could simulate 
thousands of different road and engine con- 
ditions. Indoor tests run in exact imita- 
tion of these conditions would yield more 
information in less time. 
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Pocket -Sized Radio Used 
PRIVATE AND INDIVIDUAL paging of person- 

nel in plants and offices is possible with 
Motorola "s pocket -sized "Handie- Talkie." 
Weighing only 10 ounces and slightly larg- 
er than a package of king -size cigarettes, 
the set is carried on the person. Its use 
eliminates the need for public -address type 
paging and loud call devices such as bells. 

A typical paging system, using the 
"Handie- Talkie," consists of a selector con- 
sole with individual buttons for key per- 
sonnel, and an FM transmitter that ra- 
diates alerting tones and voice messages 
within a confined induction loop area. The 
receiver is powered by a 4 -volt mercury 
battery and is free from the noise inter- 
ference common to many industrial estab- 
lishments. Up to several hundred persons 
can be paged individually. (Motorola Com- 
munications and Electronics, Inc., 4501 
Augusta Blvd., Chicago 51, Ill.). 
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Transistorized Sound Detector 
TERMITE NOISES, leaking pipes, and move- 

ments of mechanical parts are some of the 
sounds that can be detected with "Audio - 
Scope." This pocket -sized transistorized 
amplifier provides gains up to 85 db. Its 
three transistors are powered by a single, 
small dry cell battery said to be good for 
about 100 hours of normal use. A single 
calibrated control governs response. 

As shown in the photo at the left, the 
device is being used to locate a leak in a 
\vater pipe. Other suggested uses include 
many industrial applications, such as de- 
tecting faulty bearings in a machine. 

Sounds picked up by the probe are am- 
plified and heard via the headphones. The 
entire unit fits into a leather carrying case 
supplied by the manufacturer. Weight is 
15 oz. (Fisher Research Laboratory, Inc., 
1961 University Ave., Palo Alto, Calif.). 

in Private Paging System 

This Radio Talks and Types 
RADIOMAN Cpl. Albion D. Parsons, of 

Hamstead, Md., talks to distant headquar- 
ters with the Army Signal Corps' versatile 
new long -range unit. He can also use the 
set to send or receive messages at 100 
words per minute on a high -speed teletype. 
The radio can be set up for operation in a 
matter of minutes. Jointly developed by 
the Signal Corps Engineering Laboratories, 
Fort Monmouth, N. J., and Collins Radio 
Co., Cedar Rapids, Iowa, it talks farther - 
up to 2000 miles in tests, turns out louder 
signals, and gets through more often than 
any comparative rig. 
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New TV System 

Turns Night 

into Day 

TELEVISED by the glow of a single 
cigarette, the picture above demon- 

strates the light sensitivity of a closed - 
circuit television that is said to amplify 
light up to 40,000 times. 

The new video system, knowrì as the 
Lumicon, may vastly expand the vision of 
doctors, astronomers, industrial inspectors, 
and researchers in many other fields. Com- 
plete camera and monitor outfits are 
scheduled for production by the Friez In- 
strument Division, Bendix Aviation Corp. 

Since it is primarily a light amplifier, 
the Lumicon may be used with any type of 
radiation that can be converted into visible 
light. In hospital tests, it has been found 
that the system gives more readable x -ray 
pictures with lower levels of radiation, so 
doctors can make extended diagnostic 
studies without exposing themselves or 
their patients to overdoses of harmful rays. 

In industry, the light -amplifying system 
could be used to speed x -ray or fluoroscope 
examination of metal forgings, castings, 
and other manufactured parts. At airports 
and customs stations, luggage could be ex- 

amined as it moved rapidly along a con- 
veyor bel t. The system would spoil camera 
film carried in the baggage, but it might 
prevent smuggling or sabotage by reveal- 
ing bombs, small weapons, or other sus- 
picious cargo. 

Because of the Lumicon's ability to see 
in almost total darkness, it is expected to 
find wide use as a "night watchman" in 
stores and manufacturing plants. As many 
separate cameras as might be needed to 
scan an area could be switched through a 
central monitor. 

Images on the Lumicon screen can be 
recorded photographically, and higher light 
levels will make it possible to reduce ex- 
posure time. It's believed this feature will 
have special value in astronomy and that 
the Lumicon will effectively increase the 
power of a 200 -inch telescope to the equiva- 
lent of a 1200 -inch lens. 

For increased picture clarity and reso- 
lution, the television circuitry built into 
the Lumicon has a scanning rate of 1029 
lines for each picture, Instead of the 525 
lines of standard broadcast TV. 30 

Amplified light provides clearer, brighter x -ray 
images, and makes possible fluoroscopic examina- 
tion in a lighted room (above). At right, Ralph E. 

Sturm, co- inventor of the Lumicon demonstrates 
how the device might be used to inspect luggage. 
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FORECASTING the weath- 
er is a precise and some- 

times unrewarding task. And 
its difficulty is increased by 
the scarcity of weather in- 
formation from many parts of 
the world ... vast, seldom - 
traveled ocean areas have lit- 
tle or no weather coverage. 
To get regular reports from 
such areas, the U.S. Navy has 
developed a telemetered, high - 
altitude, drifting weather sta- 
tion. 

This new way of obtaining 
weather information is known 
as the Transosonde System, a 
contraction of "trans -ocean 

Transosonde 

sounding." Large, free -flight 
balloons carry mobile trans- 
mitters over thousands of 
miles. Meteorological data is 
reported regularly, while 
standard position- finding tech- 
niques keep track of the flight 
path. 

The electronic equipment is 
assembled in a vertical train 
carried beneath each balloon. 
Every two hours, transmis- 
sions are made which give the 
weather information and en- 
able direction -finder stations 
to establish bearings on the 
balloon. Direction -finding fa- 
cilities of both the Navy and 
the FCC are being used. 

Initial evaluations indicate 
that extremely long flights can 
be made; positions have been 
tracked as far as 3000 miles 
from the nearest direction - 
finder station. The more fa- 
miliar radiosonde technique 
also uses small balloons and 
telemetering, but the reports 
are essentially local, and flight 
duration much shorter. 

Balloons are preset to re- 
main at a 300 -millibar pressure 
surface, which corresponds 
roughly to 30,000 feet above 
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Weather Balloon 

sea level. From position fixes, data can be ob- 
tained on the speed and course of the wind, con- 
tour spacing, and "troughs" and "ridges" in the 
atmospheric flow pattern. 

The Transosonde System was developed jointly 
by the Bureau of Aeronautics and the Naval 
Research Laboratory, and further studies are 
now being undertaken. While only the weather 
at home is of much concern to most of us, any 
improvement that promises better forecasting 
will certainly be welcome. -E. D. Morgan. -3Ó- 

OThe transmitter and power 
supply for the Transosonde 

System. Freq,Jencies used are 
6420 kc., 12,855 and 19,282 
kc. Meteorological reports are 
transmitted every two hours. 

©Schematic diagram of a 

balloon aid its train of 
electronic equipment. T h e 

balloons are made by heat - 

sealing huge polyethylene 
plastic sections into an invert- 
ed tear drop 39' across. 

©Trajectory of ten balloon 
flights launched from Mir - 

neapolis shows the extent of 
some of the flight paths. 
Black dots ind cate locat'on of 
FCC direction -finder stations. 
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Electronic Re ism in 

Sound effects liven scenic make -believe at mammoth park 

WHETHER you want a rocket trip to the 
moon or a riverboat ride through the 

African jungle, you can find it in Disney- 
land, the super dream -and -play area cre- 
ated by the famous Walt Disney in Ana- 
heim, California. 

But more than a land of fun and fan- 
tasy, Disneyland has proven to be a vast 
laboratory and workshop where engineers 
and technicians have let their imagina- 
tions run wild in creating new equipment 
and startling visual and sound effects. 

The sky was the limit in setting up Dis- 
neyland, and hundreds of specialists from 
such companies as Altec Lansing, Ralke, 
Berger Electric, Graybar Electric, etc., 
combined their talents to create illusions 
of sight and sound. 

One \hundred and sixty acres of flat, 
sandy ground were transformed into an in- 
tricate terrain of make -believe mountains, 
valleys, rivers, lakes, and forest's. Artists, 
architects, earth- movers, builders, studio 
technicians, and electronics men teamed 
up to change a wasteland into the many 
little worlds that comprise Disneyland. 
These include: Adventureland, Fantasy- 
land, Frontierland, and Tomorrowland. 

The sound installation, made by Altec, 
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simulates the noises of dozens of beasts 
and birds that inhabit the banks of the 
jungle rivers. Prerecorded tapes are the 
storehouse of such sounds. 

In the Adventureland control room, 
trumpeting elephants, roaring lions and 
rhinos, chattering monkeys -as well as the 
beating of native drums- originate from a 
bank of tape players. These machines play 
continuously a tape of any desired sound, 
repeating it at 10- second intervals. Op- 
erating in this manner, the tape machines 
repeat their messáges 4320 times daily. 

Finding the sounds to go on these tapes 
was a job in itself. It required months of 
searching through the sound track morgues 
of movie studios, broadcast stations, and 
universities. 

Seventy -four separate loudspeaker sys- 
tems, each carefully camouflaged beside 
animals and in the trees, reproduce the 
sounds. Six miles of cable connect these 
speakers to power amplifiers. 

One difficult problem encountered was 
how to move the sound of birds that were 
supposed to be flying from one spot to an- 
other. Complete realism was required; the 
system had to do the job without the cus- 
tomary relay clicking and time delay 
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Cruising down jungle river, visitors see 
and hear warlike savages, drum -beats, wild - 
animal cries. Close -ups at rigFt reveal be- 
hind- the -scenes Altec Lansing speakers, cam- 
ouflaged to resemble huge mushroom growths 
in foliage. Carousel (opposi-e page) uses 
10 speakers around canopy for musical rides. 

switching. Invented solely for this tas 
was a unique unit dubbed a "rotatio 
audio fader." This device transfers th 
bird calls from one set of speakers to an 
other so neatly that visitors to Adventure 
land swear they actually see the non 
existent birds flying in th? dense foliage. 

All other sounds in Disneyland blend into 
their surroundings so well that it is impos- 
sible to identify them as teing artificially 
produced. The myriad of voices, music, and 
background sound is so vital to the op- 
eration and success of Disneyland that a 
full -time sound crew has been hired to 
stand by constantly to service the equip - 
ment. -John A. Norman. 

Maze of equipment and 
wiring is electronic heart of 
Disneyland. Technician Jim 
Hervey adj.ists tape system 
that is sound source for all 
audio effects heard through- 
out 160 acres of play area. 
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Solving the J C 

Mystery 
Oscillograph Reveals Freak Causé ö 

SHE had checked out beautifully in 47 
previous tests. Known simply as No. 

764, the new F -100 Super Sabre jet was 
ready for a routine flight test that morn- 
ing at the Palmdale, Calif., airport. The 
weather was bright and clear. Pre -flight 
inspection showed that the plane was in 
perfect condition. And as North American 
Aviation's Chief Test Pilot George Welch 
settled into the cockpit, he had no way of 
telling that this flight would be her last - 
as well as his own. 

At 10:58 a.m., Welch radioed that he 
was ready for the long dive before a pull - 
up test. At 11:00, he reported his position 
as directly over the Mojave Desert -the 

By 
JOHN L. KENT 

Disaster 

dive aiming point to be Rosamond 
Dry Lake. 

That was the last messa . eceived from 
No. 764. 

Moments later, North American received 
a hurried call from the Palmdale tower: 
two parachutes had opened 20,000 feet 
above Rosamond Lake ... it was believed 
that a mid -air collision had occurred. 

Immediately, two planes took off and 
were circling the parachutes before they 
touched ground. It was soon apparent that 
only one plane was involved in the dis- 
aster: Welch's "No. 764." One parachute 
carried the pilot's body; the other was 
the drag -chute from the jet's tail. The 

Aerodynamicists of North American Aviation - 
Don Beck, Don Parker, and Dick Peticolas -study os- 
cillograph record which eventually solved jet crash. 
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Using electronic records salvaged from ¡et 
plane, NAA engineers recreate its position 
and probable movements just before crack -up. 
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F -100 had fallen apart during its power 
dive. The big question was: "Why ?" 

Design and flight engineers were flown 
to make on- the -spot studies. The Air Force 
sent its investigators. They examined the 
pattern of pieces found on the ground and 
made a thorough search to recover every 
hit of wreckage. The pieces were then 
taken to North American's plant in Los 
Angeles for detailed study. 

As reports from various engineering 
groups took shape, it appeared that some- 
thing very unusual had caused the tragedy. 
There seemed to have been no malfunc- 
tioning of the power plant. Neither were 
the hydraulic system nor electrical sys- 
tems at fault. The stabilizer was in its 
correct position, and the landing gear had 
been up and locked. 

What finally cracked the mystery was a 
series of almost illegible scrawls found on 
a battered roll of photo- sensitive paper. 
Actually, these were light -beam traces 
made by oscillographs that had been in- 
stalled in the F -100. Using such sensing 
devices as vibration and pressure pickups 
to generate electrical signals, the oscillo- 
graphs produced a continuous record of 
critical flight conditions. 

Among the items recorded were data on 
strain, stress, vibration, pressure. Parts of 
the aircraft that had thus been electroni- 
cally studied included control stick, rudder 
pedals, ailerons, etc. The records, though 
light- struck, were salvaged and made read- 
able by a delicate and painstaking devel- 
oping operation. 

In these oscillograph tracings, the engi- 
neers "read" an unexplainable phenome- 
non. They tried to visualize it in terms of 
a maneuver that the plane must have 

Technician installs loaded film magazine in re- 
cording oscillograph. This is the precision -built 
instrument which provided the clue to the mystery. 
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BEFORE 

An oscillograph revealed flight secrets no human 

could relate. Bottom view shows beating it took in 
plane crash. Despite this, its data was accurate. 

made to record this information. As they 
reconstructed the last few seconds shown 
on the oscillograph records, they got this 
picture: 

The pilot began his dice. In some freak 
action the nose shot upward and to the 
right. In a split second, before the pilot 
had time to get the plane under control, it 
went into a high, nose -right yaw, and be- 
gan to disintegrate. (A yaw is a condition 
in which the airplane rotates around a 
vertical axis drawn up through the center 
of its fuselage.) 

The exact degree of - yaw experienced 
during Welch's dive is a secret. But North 
American engineers say it was consider- 
able. The opposing forces resulting from 
the sudden change of direction, made while 
the plane was flying at supersonic speed, 
ripped the plane apart. 

No one can measure the true value of a 
man's life by the yardstick of technical 
progress. George Welch, like scores of test 
pilots before him, will remain one of our 
nation's heroes who gave his life to help 
perfect a new weapon for our defense. But 
thanks to electronics, we can understand 
the cause of the disaster and take precau- 
tions to prevent future crackups. -N- 
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R.F. Energy Powers Incandescent Lamp 
Powered by radio- frequency energy, an 

incandescent lamp developed by Sylvania 
is said to be the world's brightest. Its 
strong, uniform light is especially useful in 
movie -making. Other uses include color 
television tube processing, medical re- 
search, radar and air traffic control, and 
computers. 

The lamp is not connected by wires to 
the source of its activating energy. It is 
heated by induction -the r.f. is carried to 
the outside of the lamp via a copper coil 
wrapped around it. A d.c. voltage ener- 
gizes the oscillator; varying the d.c. con- 
trols the brightness of the lamp. In addi- 
tion, a water line can be connected to the 
oscillator to cool both lamp and coil. The 
lamp uses a disc of special material, in- 
stead of tungsten filaments, for its light 
element. 

Telephones Will "Ring" With Musical Tones 
Telephone users will welcome the news 

that the Bell Telephone Laboratories is ex- 
perimenting with a new device that will 
eliminate the b- r- r -r -ing of present -day in- 
struments. The gadget, using transistors, 
will produce pleasant musical tones resem- 
bling those of a clarinet. Sound emanates 
through the louvred area at the base of 
the set, shown in the photo with a white 
background. 

This device requires less than 1 volt for 
operation; the ordinary telephone bell 
needs about 85 volts. A full -scale field trial 
of the new equipment is expected to pro- 
vide enough technical data and customers' 
reactions to help determine its future. 

POP'tronics Checks the Radar That Checks Your Speed 

Personnel of Eastern Industries, manufac- 
turer of radar speed meters (center, Paul 
Green; right, J. Barker), show equipment 
to POP'tronics Managing Editor O. P. Fer- 
rell. Field trials to check accuracy of 
speed meters and a visit through the man- 
ufacturing plant form background for May 
issue feature article. 

HOW often have you passed a roadside 
sign that read "Speed Checked By 

Radar" and wondered: Does it really work? 
Are they just trying to scare vs.? If it's 
real, can you beat it? , 

The May, 1956, issue of POPULAR ELEC- 
TRONICS will answer these, and many more, 
questions regarding radar speed meters. For 
the first time in any publication, such de- 
vices will be treated from a factual view- 
point rather than as "scare" propaganda. 

We will tell how they operate and whether 
or not they can be wrong. 

Descriptions of the equipment will be in- 
cluded to enable positive identification. 

Various schemes that have been used to 
bilk the public will be discussed. 

No one who drives or owns an automobile 
can afford to miss this article! 
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TELEMETERING 

A HEART BEAT 

THE telemetered electrocardiograph -a 
new version of the conventional instru- 

ment sc important to heart specialists - 
enables a patient to go about his normal 
occupat.ons whi e he is being examined. A 

portable set of ?lee:lodes, radio transmit- 
ter and batteries are carried by the patient, 
while a receivirg system. permits medical 
men to examine the heart's operation and 
record its performance. 

Five miniature tabes make up the 
transmitter, which .s freluency -modu- 
lated, las about 1 /13-walt output, and 
can be receivec a guar *er of a mile 
away. As the patient tends to become 
accustomed to the erl.ripment, his heart 
beat is not affectes by any emotional 
reaction to the test Results may be 
simultaneously seen on a cathode -ray 
oscilloscope, heard on a high -fidelity 
speaker system ana tra2ed on a pen - 
and -ink recorder. 

This unusual vers -on of the electro- 
cardiograph way developed at the Naval 
Medical Research Irstit.zte in Bethes- 
da, Mc. A Navy doctor, Captain Nor- 
man Barr, has demonstrated its ability 
to provide addi¢ional knowledge on the 
functioning of :he heart. -E-- 

April, 1956 

Three electrodes are used 

generally two on the chest and 
one on the back of the patient. 
Shown directly above is the 
circuit the amplifies the fee- 
ble heart currents picked up 

by the electrodes. At left, 
Captain Berr examines the re- 
ceiving equipment used with 
the broadcasting electrocardi- 
ograph. The large meter shows 

the heart rate. Signal pulses 
can be examined in detail on 

an oscilloscope (not shown in 
photo). Pen -and -ink record- 
er is at Captain Barr's right. 
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Double Your Prospecting Chances with 

By E. G. LOUIS 

DO YOU DEPEND on headphones to 
hear the clicks from your Geiger count- 

er? If so, you have probably suffered 
from sore ears more than once. And, dur- 
ing your prospecting trips, you have un- 
doubtedly been annoyed because you could 
not hear certain noises which might be 
useful to your general welfare (such as the 
buzz of a rattlesnake!). Or, perhaps your 
counter is equipped with a meter, and you 
are forced to watch it continually for in- 
dications of increased radioactivity, thus 
finding yourself stumbling over every root 
and stone in your path. 

You don't need to put up with these pet- 
ty annoyances any longer. Here is a device 

that will solve your problems -a tran- 
sistor amplifier which will boost the audio 
output of your Geiger counter until the 
clicks can be clearly heard over a small 
loudspeaker. This frees your ears and eyes 
from a continual strain, and makes ura- 
nium prospecting much more pleasurable. 
Volume is sufficient to permit the clicks to 
be identified in the presence of extremely 
high levels of background noise, yet does 
not mask those "other" sounds so impor- 
tant to anyone prowling around in the 
great outdoors. 

There are minor disadvantages in using 
this amplifier -you may be slightly incon- 
venienced by the extra weight and bulk of 
the unit, and you will have to replace the 
batteries at infrequent intervals. You may 
rest assured, however, that the advantages 
far more than offset the disadvantages. If 
you don't believe it, try building one and 
see for yourself! 

You don't have to be an experienced 
builder to make this unit -in fact, it can 
be the first construction project you ever 
tackled. Follow the general layout shown 
in the photographs, and then check your 
wiring against the schematic. It is well to 
double -check your wiring before turning 
on the switch, because the wrong battery 
polarity can ruin all three transistors. 

The author used printed circuit tech- 
niques in building the amplifier shown in 
the photos, but don't let this scare you. 
With the aid of a kit, such as the Tech- 
niques etched circuit kit, the procedure is 
greatly simplified. Furthermore, if you 
don't want to employ this method, you can 
still use conventional wiring without mak- 
ing any changes in the general layout. 
Merely choose a piece of Bakelite or phe- 

In operation, amplifier is fastened 
to your belt by means of two metal 
straps on the rear of the enclosure. 
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Greater Geiger Counter Sensitivity 

Schematic diagram and parts list for the transistor amplifier. Transistor 
terminals for the type 2N 107 are shown in the lower left -hand corner. 

BI -Four mercury cells in series (Mallory RM- 
IR) 

C1- 0.5 -nfcL, 200 -volt capacitor 
R1 -- 15,000 -ohm subminiature carbon potenti- 

ometer (Lafayette No. VC -35) 
R2- 22,000 -ohm, 1/2 -watt resistor 
R3-1000-ohm, 1 /2-watt resistor 
SI- S.p.s.t. slide switch 
TI- Transistor driver transformer, 10,000 ohms 

to 2000 ohms center -tapped (Argonne No. AR. 
109) 

T2- Transi.stor output transformer, 500 ohms 
center -tapped to 3.2 ohms (Argonne No. ÁR- 
119) 

TRI, TR2, TR3- Junction transistor, p -n -p (G.E. 
2N107) 

Photo shows in detail 
how battery holder is 

made. The author used 
scrap aluminum for the 
straps. Ba .,tery drain is 

about 5 ma., and nor- 
mal battery life should 
be around 200 hours. 

FRONT STRAP HELD 
WITH SCOTCH TAPE 

1- Miniature PM speaker, 3.2 -ohm voice coil 
(Lafayette No. SK -9 or equivalent) 

1- Etched circuit board, made with Techniques 
kit (available from Techniques, Inc., 135 Bel- 
mont St., Englewood, N. J.) 

I-- Aluminum chassis, 31/4" x 31/2" x 2" (cut 
down from ICA No. 29077 or equivalent) 

1 -Back cover, from Reynolds do- it- yourself 
sheet aluminum (see text) 

1- Battery assembly made from 5/8"-I.D. x 23/8". 
long piece of plastic tubing, plus straps (see 
text and photo below) 

2 -Phone tip jacks 
1 --3' length of twin -conductor lamp cord 
Misc. machine screws, grommets, wire, solder, 

brackets, etc. 

MOUNTING 
CLAMP 

PLASTIC TUBING 
5/8" INSIDE DIA. X 

2 3/8" LONG 

BACK STRAP HELD 
BY MOUNTING CLAMP 
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HOLES FOR 
SPKR GRILLE 

4 MOUNTING HOLES 
FOR SPKR 

HOLE FOR SI 
I. RI 

GROMMET 

nolic for the mounting board, and follow 
the schematic diagram when wiring the 
components. 

The photo of the printed -wiring board 
shows the required dimensions and the cir- 
cuit layout. Follow the instructions re- 
ceived with your kit in preparing the 
panel. But be careful when you solder the 
transistors into the circuit. Use a hot, 
well- tinned iron, and solder as rapidly as 
possible. Leave short leads for connecting 
the board to the switch Si, gain control 
RI, ground, and the loudspeaker. 

Mount the two transformers with glue, 
cement, or small metal brackets, or tie 

HOW IT WORKS 

Basically, this unit is simply a two -stage tran- 
sistorized audio amplifier, with the second stage 
consisting of two transistors in push -pull. The 
-'grounded emitter" configuration is employed, and 
po wer for both stages is provided by a single bat- 
tery. 

The audio signal from the Geiger counter is fed to 
the gain control potentiometer Rl. Here, a portion 
of the signal is tapped off and fed through capacitor 
Cl to the base of transistor TRI. CI serves to iso- 
late TRI from any d.c. which might come front the 
counter, and also prevents the base of TRI from be- 
ing grounded when the gain control is in its mini- 
mum volume position. Resistors R2 and R3 con- 
stitute a voltage divider to provide the proper bias 
for TRI. 

Transformer Ti serves a dual purpose. First, it 
converts the single -ended input signal to a push -pull 
signal for driving the output stage. Secondly, it 
matches the relatively high output impedance of TRI 
to the lower input impedance of the TR2 -TR3 com- 
bination, thus insuring maximum energy transfer. 

The purpose of the output stage TR2 -TR3 is to 
provide power to drive the loudspeaker. 72 matches 
the output of this stage to the voice coil impedance, 
again to insure maximum energy transfer. Operation 
of the output stage is class "13," without bias, for 
best battery economy. Battery drain is very low 
under "no signal" conditions. Distortion will be 
quite high, but this is not a disadvantage in the 
present application. However, the amplifier should 
not be used for high -quality audio reproduction. 
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Enclosure is cut 
down from standard 
aluminum chassis. 
Exact hole sizes and 
spacings must be 
determined from the 
specific components 
which you use in 
building this unit. 

them in place with hookup wire. Fasten 
the chassis mounting brackets to the panel 
with small eyelets or machine screws. 

You can use your ingenuity in arranging 
the battery mounting -the photo on page 
51 shows one way of doing it. Just remem- 
ber that the batteries do have to be re- 
placed once in a while, so don't make it too 
difficult for yourself! Of course, you could 
use four penlite cells in place of the mer- 
cury cells (if you had room!) but they 
wouldn't last as long. 

All parts -amplifier, battery, power 
switch, volume control, and loudspeaker - 
are mounted on the cabinet, which is made 
from a standard aluminum chassis cut to 
a length of 31 /z ". Use lock washers under 
all machine screws and nuts. You can 
form a back cover from a piece of Rey- 
nolds do- it- yourself aluminum, or you may 
have a scrap piece of aluminum lying 
around. Two belt straps are fastened 
securely to this cover. 

The signal is fed to the amplifier from 
your Geiger counter by means of a suit- 
able length of ordinary lamp cotd -two or 
three feet should be adequate. Use termi- 
nals to fit your particular counter. 

Now you are ready to try out the ampli- 
fier. Connect it to your counter by means 
of the lamp cord, turn on the switch, and 
turn up the gain control. You should hear 
clicks on the loudspeaker. Adjust the gain 
control to the point where you get maxi- 
mum volume, then back it off very slight- 
ly. Beyond this, overloading takes place. 

You may be somewhat disappointed at 
the audio volume obtainable. The clicks 
are essentially sharp peaks, and contain 
very little energy. Therefore, the volume 
will be low unless the clicks are comirfg in 
at a fairly rapid rate. Antl that's when you 
really want high volume, as a high click- 
ing rate indicates a probable strike! 30 
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TO PHONE JACK OF 
GEIGER COUNTER 

SI 

BATTERY ASSEMBLY 

Top side of orinted- 
circuit board with 
all components in 
place. Mounting 
brackets are riveted 
or screwed to the 
board. Conventional 
wiring can be used 
in place of printed 
circuit, if desired. 

R2 -BELOW TRI' TR 2, 

Although assembly 
is very compact, all 
components can be 
easily mounted with 
a little care. A 
larger chassis would 
simplify wiring with- 
out affecting per- 
formance adversely. 

MOUNTING 
BRACKET 

TR3 

TO GND 

Dimensions and layout of the 
printed circuit can be ob- 
tained from this photo, or you 
can devise your own layout. 

April, 056 

O SI 

TO SPKR 

TO SPKR 
(GND) 

TO RI (CENTER ARM) 
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FIVE NEW JOBS 
FOR TWO 

TRANSISTORS 
You'll find many practical 

uses for these simple, 
low -cost circuits 

PART II 

By Louis E. Garner, Jr. 

RANSISTORS were born with a couple 
of important advantages that vacuum 

tubes never enjoyed. They're tiny and they 
draw very little current -you can use two, 
three, or a dozen with a very modest 
power supply. 

Each of the five projects described last 
month was built around a single tran- 
sistor. Most of the circuits on the follow- 
ing pages employ a second transistor and 
a few additional parts. The small increase 
in bulk and cost makes possible a great 
increase in the range, the power, and the 
variety of new devices you can build. As 
before, these breadboard units are de- 
signed for knock -down construction. 

Transistors -p and n. A junction 
transistor is a sort of sandwich made up 
of three layers of semiconductor material 
(a material which is neither a good con- 
ductor nor a good insulator) such as ger- 
manium. The center of the sandwich, 
known as the base, is flanked on one side 
by the collector and on the other by the 
emitter. The two types of junction tran- 
sistors available to hobbyists can be distin- 
guished by the way the layers are ar- 
ranged. 
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In an n -p -n transistor (such as the 2N35 
used in the first group of projects), the 
base or central layer is a p -type semicon- 
ductor and the outer layers are both n -type 
material. The p -n -p transistor (like the 
Raytheon CK722 added to these circuits) 
is exactly opposite -its n base is flanked 
by two p -type layers. 

As you've probably guessed, the letters 
p and n stand for positive and negative. In 
a p -type semiconductor, one or more elec- 
trons are missing from the crystal struc- 
ture; each missing electron leaves a posi- 
tive charge that is known as a "hole." In 
the n -type semiconductor there is a sur- 
plus of electrons which are free to move, 
or "diffuse," through the material. 

Aside from polarity, the two types of 
transistors are very much alike and can be 
used in similar circuits. In general, n -p -n 
units have somewhat better high- frequen- 
cy response. 

From a construction point of view, the 
main difference between these two kinds 
of junction transistors is that they need 
opposite d.c. voltages on their electrodes. 
As you'll see in the projects that follow, 
this fact can actually simplify coupling 
circuits, when n -p -n and p -n -p transistors 
are used in combination. 
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