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Improving Geiger Sensitivity
More Transistor Experiments
Making Electronic Thermometers
Simple Proximity Detector

3 Low-Cost Hi-Fi Baffle
B Connecting Tape to Hi-Fi System
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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 " steel motorboard for complete rigidity.
® A 23 Ib. 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.

ERCH s DEVELOPMENT COMPANY, INC.

Manchester, Connecticut
Subsidiary of The Gray Manufacturing Company

WWW akhrerieaniadiahictary com
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You Practice

with Kits | Send You

Nothing takes the place of PRACTICAL
EXPERIENCE. That’s why NRI training
is basezd on LEARNING BY DOING. You
use parts [ send to build many circuits
- common Lo 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
hring book of important facts. It shows

other equipment you huiid.

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
i qualifiedtechnicians, operators,etc.

N.R.L Trainin Leads to

Good Jobs llke These

| TRAINED ING, ChietTe.
THESE MEN

nician, Chief
QOperator, Power
e “‘1 have progressed very rap- Monitor, Record-
idly. My cresent position is
Studio Sapervisor with

ing Operator,

Rcmote Control Operator. SERVIC-
KEDD Television, Wichi-
ta."—Elrier Frewaldt, 3026

NG:Homeand Auto Radios, Televi-
) 3 tion Receivers, FM Radios, P.A. Sys-
Y Stadium, Wichita, Kans. o 'IN RADIO PLANTS: Design
“Fix sets part time in my Assistant, Technician, Tester, Sem-
shop. Made about $500 f rst iceman, Service Manager. SHIP
L TomNTol e paee AND HARBOR RADIO: Chief
ould haee more but thisis N

abouit all I can handle'— ®perator, Radio-Telephone Opera-
Frank Burer, Lorain, Ohio. tor. GOVERNMENT RADIO: Op-

‘I've com= a lcn:;’_" in cratorin Army. Navy. Marine Corps,
Radio and Television snce ForestryService Dispatcher, Airways
graduating. Have my own RadioOperator. AVIATION RADIO:
businessor Mair Street.”—  Transmitter Technician, Receiver
‘;\Im 1:["""6‘_" Asbury Park,  moechnician, Airport Tr_auemlttcr
S dze Operator. TELE-
VISION: Pick-up
Operator, Tele-
vision Techni-
cian, Remote
('OntrolOpor'llor

k>

-

*
I dido't know a thing 4
about Fadio. Now have a
goad job zs Studio Engi-
neer at KMMJ." — Eil
Delzell. Central City
Nebrask.

Mail bday-ksfedWayfa&ler/’ay

| Will Train You at Home in Spare Time
tobea RADIO-TELEVISION Technician

You Practice

» BRADCASTING

A4 with Kits | Send You

As part of my Communications Course
T send you parts to build low-power
" Broadcasting Transmitter at left.
Useit to get practical experience. You
put 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 experience.

Americas Fust 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,
4 gets PROMOTED. When jobs are scarce, the trained
3t smitn. prsutdens Man enjoys GREATER SECURITY. NRI training can
TG
Our 40th Year

-

help assure you and your family more of the better
things of life. Radio is big;zer than ever with over 3,000
broadeasting stations and more than 115 MILLION
sets in use, and Television is moving ahead fast.

Start Soon to Make $10, $15 a Week Extra Fixing Sets

My training is practical, complete; is backed by 40 years of success train éeg
men at home. My well-illustrated lessons give you basic principles you n

and my skillfully daveloped 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 sets. 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 2 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 “iow to be
a Success in Radio-Teleyision” shows what my graduates are doing and
earning. It gives importapt facts about vour opportunities in Radio-
Television. Take NRI training for as little as
AVAILABLE $5 a month. Many graduates make more than

to all qualified

the total cast of my training in two weeks.
VETERANS

Mai! coupon now to:J. E.SMITH, President,
UNDER G.I. BILLS

Dept. 610D4, National Radio Institute,
Washington 9, D. C.
Our 40th year.

The ABCY of
SEchfm;

MR. J. E. SMITH, President, Dept. 6DD4
Nalionel Radia Institute, Washington 9, D. C.

Mai! me Sample Lesson and 64-page Book, FREL.
(No salesman will call. Please write plainly.}

Name Age

Zone.. .State

City
write in date

V E T of discharge

——
JPO‘PULAR ELECTRONICS is puolished monlhl\ by Zifi-Davis Publishing Company. William B, Ziff. Chairman of the Board (1946-

1953). at 84 . Lake St.. Chirago 1, Ill, Entered as second

class matter August
SUBSCRIPTIGN RATES: One year U.S. and pussessions, and Canada §3 00 Pan-American Union Countries $3.50; all of

ro. Illinois.
ers foreign

27, 1954 at the Post Office. Chica!

countries $4.0

April, 1956
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THE MUSICAL MASTERPIECE SOCIETY INVITES YOU TO ACCEPT

t

=

BEETHOVEN'S 9thsYNPHONY!

The Most Majestic Symphony in All Music in a New High-Fidelity Performance
by the Netherlands Philbarmonic Orchestra and Chorus Under the Baton of Walter Goebr.
Internationally Famous Artists: CORRY BIJSTER, soprane;

q , QDAVID GAREN, tenor;

2 P Beothoven's [st 22 §0 SYMI’HﬂNIES

ALL THREE SYMPHONIES COMPLETE TO THE LAST NOTE!

THE MOST ASTOUNDING
RECORD OFFER
EVER MADE!

VEN’S NINTH .

man hearing .

0 demonstrate the amazing value, the
magnificent artistry of the Society’s
recordings take this majestic new album of BEETHO-
. 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. (ireat masterpieces performed by world
renowned artists and orchestras . . .
high- ﬁdellty discs encompassing the entire range of hu-
. from 50 to 15,000 cycles!

reproduced on

Save Over 407, off usual cost

When you send for your FREE GIFT Recordings, you

free of charge.

nothing for

ELIZABETH PRITCHARD, alto soprane;
LEONARDO WOLOVSKY, bass

also become cligible to
audition FREE any or a/!/
of these 30 additional
discs at the rate of two a
month. Those you choose
to hear will be delivered,

Pay only
$1.89, plus shipping, for
each long-playing disc
you decide to keep. Pay
those you

Internationally Acclaimed
“The discs can be recom-
mended without reserva-
tion to record lovers.”
—The Action, Zurich,
Su rtzeriand.

""Excellent series of rec-
ords.” —The Saturday
Review, New York.

don’t want after 5 day trial. FREEGIFT is yours in any

case. Mail coupon now!

I. DVORAK: Symph. No. 5,
““New World”’

. TCHAIKOVSKY: Violin Con.

. MOZART: Piano Con. No. 24

. BACH : Magnificat in D

BEETHGVEN : Piano Concerto,

“Emperor’”

BIZET: Symphony in C

. VIVALDI: The Tour Seasons

. SCHUMANN: Piano Concerto

. HAYDN: Trumpet-Concerto,

and Flyte-Concerto

. SCHUBERT: Plano Quintet,
“Trout’’

. MOZART: ‘““Jupiter’” Symph.,
and Symph. No. 17

. CHOPIN: Piano Concerto No. 1

. BACH: Yiolin Concerto No. 2;
Chaconne

. RIMSKY-KORSAKOFF: Cap-
riccio Espagnol; Intro. & March
from ‘‘Coq d’Or’’; Mussorgsky:
Intro. to ‘“Khovantchina’’

15. DEBUSSY : Quartet in G; and

Sonata for Cello and Piano

- O VONSD UHWN

——
wN

o

16. BEETHOVEN:“Appassionata’’
I and ‘““Moonlight’’ Sonatas
17. BRUCH : Vialin Concerto;
PAGANINI: La Campanella
l 18. MOZART: Clarinet Quin. in A
April, 1956

19.

20.
21.

22,
23.

24,

25.
26.

27.

28.
29.
30.

Orchs.

SAINT-SAENS: YViolin Con-
certo No. 3; Havanaise
MOZART: Symph. Nos. 40 & 34
GOLDMARK: Rustic Wedding
Symphony

BEETHOVEN: Symph. No. 7
CHOPIN: Sonata No. 2;
Fantalsie Impromptu
HAYDN: ““Surprise’’ and
“*Military’” Symphonies
FRANCK: Symph. in D minor
STRAVINSKY: Firebird, and
Piano Concerto

SCHUBERT : Symph. No.3, and
Fantasy and Rondo for Plano
and Orchestra.

PROKOFIEFF :Violin Concerto
No. 1 and Piano Concerto No. 1
MENDELSSOHN: “Scotch’”’
Symphony

DVORAK :““American’’ Quartet ;
and. Carnaval Overture

inciude: Netherlands Phil.,

Utrecht Symph., Vienna State Op
Orch., Pascal Strlng Quartet, etc.;

Cond.: W

B

Solo!sts:

. Goehr, Otto Ackermann,
Hupperts, H. Swoboda, ete.;
Pozzi, Odnoposoff, Kauf-

mapn, Mewton-Wood, etc.

WWW ameraaarnadiehietary com

Just Imagine the Fabulous Record Collection You 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%
fgusual retail cost.

I may return any recording and
pay nothing. I may cancel my Trial
Membership at any time. The FREE
GIFT album i3 mine without charge I
in any case.

NOTE: Records are not listed

in order of release. I

Name...............,..
Address.

City........

eeren o

...Zone. State...

GANADA: 105 Bond 8t., Toronto 3, Ont. I

5
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the most
versatile
low-cost
crystal probe
microphone!

ThemSIim-X Model “777"

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

7

e Home Recording

o Public Address =2

e Remote Broadcasting

¢ Ham Transmitting

and many other uses

1

]
e Professional Entertainers ---+----— =
too numerous to mention! :
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=
1 volt per microbar). Both models priced so
low you’ll hardly believe it!

A ot # St
SHURE BROTHERS, INC.

225 WEST HURON STREET
CHICAGO 10, ILLINOIS

ITEMS OF INTEREST

| Electronic Switch Helps Monitor Progress of Surgery 36

|

Sun-Powered Receiver...........c.coiviunnnennn
World’s Tiniest TV Camera. .. .........c.cocivenn

Air Foree Uses "“Cat Eye” . vivsssvisvsasnnn..ou

Battery is Size of Paper Clip. ...................

Television Goes to Work on the Railroad .. .......
Pocket-Sized Radio Used in Private Paging System. .
This Radio Talks and Types. . ...................
Transistorized Sound Detector...................
POP’tronics Checks the Radar That Checks

Your Spoall. .« pece: — o) arpterensvvatssh -0

R.F. Energy Powers Incandescent Lamp...........

Telephones Will “Ring’” with Musical Tones.......

36
36
38
38
38
40
40
40

48
48
48

COMING NEXT MONTH

POPULAR ELECTRONICS

Radar on the Highway

Caver feature story on haw radar speed
detectors operate—a discussion af their ac-
curacy, possible means of detecting and
defeating them.

Multiplying Q
Every SWL with o receiver costing less than
$100 will want ta read this story. It de-
scribes a device which will vastly imprave
selectivity with a $10 investment.

Mark I1—A $3 Speaker Baffle

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

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

WWW amernocaanadiehietary com
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. ) Read fhns IeHer fro
one of my sfudeafs
lf can help YOU’ ﬁ‘%

I CAN DO FOR YOU WHAT
I DID FOR THIS MANI

YOU can get top pay in the fast-growing
Television-Radic-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 1han
grammar school training.

L. C. Lone, BS., MA,
President, Radio-Tele ¥lsion
Training Association.
Executive Director, Pierca
School of Radio & Television,

€W Taliphens 23

Combinatien Voltmater.
' Ammutor-Chmmuter

You work with actual parts and equipment 1 send you as
part of your ccurse. You get enough equipment to set up
your own home laboratory and prepare for a top-pay TV
job. You build and keep an Electromagnetic TV RECEIVER
designed and egineered to take any size picture tube up to

... but now heg
4 repalssathﬁ--

I Publlc Addrass Systim
,ﬁr'l'rﬂ AL Signat S gg” ry

THEY SAID HE COULDN'T LEARN TV AT HOME

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.

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 COMPI.E'IE COURSES
ccvering oll phases of Radio, FM and
RADIO-FM-TELEVISION TECHNICIAN COURSE —no previous experi-
ence necessary.
FM-TV TECHNICIAN COURSE — previous training or experienco in
rodio required.
TV CAMERAMAN AND STUDIO TECHNICIAN COURSE — advanced
trolning for men with Radio or TV training or experience,
EXTRA TRAIN'NG IN NEW YORK CITY AT NO EXTRA COST!

After you completo either the Radio-FM-TV Technician or the FM-TV
Technicion course you get two weeks of Lab work on modern slectronic
equipment at our o:sociate resident schoo! in New York City, Pierce
School of Rodio B Television. Available if you wont it—AT NO EXTRA
COST WHATSOEVERI

FREE

FREE
wow 10 wATE
wowty T

waiting too long. Write discharge date on coupon.

MAIL THIS COUPON TODAY!
. = = amm = m

Leonard C. Lane, President

RADIO-TELEVISION TRAINING ASSOCIATION

Dept E-46 52 East 191h Street New York 3 N Y
Dear Mr. Lane: Send me your NEW FREE BOOK, FREE
SAMPLE LESSON, cad FREE aids that will show me
how | can make TOP MONEY IN TELEVISION. | under-
stand | am under no obligation.

(PLEASE PRINT PLAINLY)

I sond you my
new 40-page book,
“"How to Maoke
Money in Televi-
sion, Radio, Elec-

tronles,” a Free
sample lesson, and

other literature Namie. Age
showing how aond
where you con get Address =
a tep-pay job In
.| City Zore___Stare,

i

Telavision.

adio L0 elovirion [ rain {al;
(o J R ctorinion R Rraining LY ssoeiation
52 EAST 19th STREET e NEW YORK 3, N. Y.
Liconted by the Stote of New York ® Approved for Veteran Training

April, 1956

I AM INTERESTED IN:
O Rodio-FR-T¥ Technition Course | wyite dischorge date
[ FM-TY Technicion Course

[ 1V Cemeroman & Sudio
Technician Course

F-

WWW akhrenieaniadiahistary com

!y school fully nppmvei to train Veterans un!or new

Korean G.l. Bill. Don’t lose your school benefits by

NO OBLIGATI ON
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Gigantic Savings On
SHIE HOURS OF WORK 1) yy & RADIO TUBES

4 20,000 Satisfied Customers Attest
To Rad-Tel's Superior Record Of

QUALITY, PERFORMANCE, DEPENDABILITY

Same pay Service, Full Year Guarantee. Al! Tubes
tndividually Boxed.

Here is a Partial List of Savings

Type Price Type Price Type Price
1B3GT 73 6BAS .49 6WA4AGT 47
IX2A .68 6BQ6GT .98 12AT7 72
55 6BQ7 .90 12AU6 60
5Y3GT 37 6BZ7 .90 12BAS 49
6AF4 90 6CBé .54 35w4 47
6AGS 5& 6J6 .64 352567 47
. 6ALS .42 6SN7GT .59 50C5 51
quickly make round, square, key 6AUS 4 | sU8 78 | soseT 6l
d D" g . 6AV6 45 | sveGT 50
and “D’’ openings with Greenlee - - . —
. R Attention! Schools, Hobbyists, Radio Technicians
Radio Chassis Punches CATHODE RAY SCOPE TUBES Made by Sylvania
3AP1 ., . , JAN! Electrostatic focus and deflection me-
| “? diu{n 7-pin base. Ind;vsidualli"_cggtoned. Packgd for ex-
In 1Y4 minutes or less fl; } Parton. Roly ot 31575 Indiyidually pagked 4 to 2
you can make 2 smooth, ﬁé | Cea. b o jcart of @

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

TERMS: 25% deposit
must accompany all

with a GREENLESE

orders—balance C.0.D.
Punch. Easy to operate All_shipments F.0.B.
1 1 i g Irvington, N. J. ware=
... simply turn with an i PN mouse T ER
ordinary wrench. Wide Z I $5,00—-80¢ Handling
‘ ’ ] e ) PLEASE: Send full re-

) 3

accurate hole in metal, l
bakelite or hard rubber i+

range of sizes. Write for mittance. ~ Allow for
ostage and save

details. Greenlee Took Not Affil. With 6\?“'! €O, .o&D. charges’. du:-
. G 4 use: money refunded.
Co., 2384 Columbia  _ «clilmm M OShaer ta

Subject to prior sale.

Ave., Rockford, Il SREGALEE 15 COIT ST, IRVINGTON Ii, N, J.

in Great

7 aD Shops of COYNE

GREAT OPPORTUNITY FIELDS START NOW—PAY LATER—Finance Plan

e il and Easy Monthly Payment Plan. Also part-
Conditions are changing. Many ‘‘one operation’ jobs that time employment help for students.
Pave paid well will not last. Don’t be satisfied witha‘'nofuture” @y FREE Book =
job. Whether 17 or up to 45 years of age, train the Coyne g, 4 coupon for 48 page
way for a better job and a real future in ELECTRICITY or  illustrated book “Guide fo
TELEVISION-RADIQO, fields that offer aworld of opportunities,  Careers in Electricity and Tele-

vision-Radio.”” No cost; no

YOU can TRAIN in great CHICAGO SHOPS obligation; no salesman will

B i ; call, Get vital facts now!
Train on real, full-size equipment at COYNE where
thousands of successful men have trained for over 56 years I—B_ W. COOKE, President
—Ilargest, oldest, best equipped school of its kind—established | coYNE ELECTRICAL ScHOOL

in 1899. No advanced education or previous experience | gooj';‘g";;;tﬁ (i)hicka@ (liz'd":",l“e'“'f 4ETiH
e 00. an elalls ol your
needed. TRAINING APPROVED FOR VETERANS. : training offer. This does not obligate me and

no salesman will call. 1 am interested in:

B. W. COOKE, President ® . FOUNDED 1899 ‘ O Etectricity [] Television-Radio
ELECTRICAL SCHOOL |N""“’

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT | Address
500 S. PAULINA STREET, CHICAGO, Dept. 46-71H )
ELECTRICITY % RADIO % TELEVISION % REFRIGERATION % ELECTRONICS | City State
8 POPULAR ELECTRONICS
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NOW—BUILD IT YOURSELF in a few hours!
/Zofl'la

Amazing ole

FRApiAN >

Brain

COMPUTES, PI.AYS GAMES, “REASONS"!

You can build 33 different
machines, ir cluding
Binary Acding  Automatic Oil

Machine Furnace
Secret Coder Circuit
& Decoder Machine for a
Machine far Space Ship's
é\rith!netlcal Airlock
arrying :
Comparing l;teltleluence
Machine SoLoh
Reasoning Burglar Alarm
Machine Puzzle Solvers
General Cum- Adder.
bination Locks Subtracter,
Games Requir- Multipller,
ing Logle Divider
LN N J

Some Firms and Institutions
that have ordered GENIAC:

Allis-Chaltmers  Albert Einstein
Remington- Medical

an College

Enternational Naval Research

Business Laboratories

Machines Board of
Wheeldex Education,

Mfg. Co. Tecumsah,
Manuel Mis- Nebraska
sionary Cellece Marshfield
Walter V. Clarke Publi: Schools

Assoclates Angeles
Barnard Publlc Schools

Callege Jefferson Union
Westinghause Hlgh School

Electric Oklahoma
Phillips

Laboratornies Kansas State
General University

Insurance Co Duke

of America University
Lafayette Coral Gables

Radio Senior High
Rohr Aircraft School

0. Courtland Jr.

Southwest High School

Bell Tetephone

Missouri State
College Laboratories

YES, you bulld 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
brafn 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 8
machine that will fascinate people with
advanced sclentific 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 flelds —
and get your answers almost quicker than
you can set them up! Play games with
the machine — nim, tic-tac-toe, etc. —and
pit your braln against its logic! Solve
puzzles in a few seconds that would take
you Ekours witheut the aid of the ma-

April,

1956
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EI.EC'I'RIC BRAIN

1 GENIAC Electric Brain Construction Kit and Manuals.

$20.95 (Elsewhere in United States)
$21.95 (Outside the United States)
Returnable in seven days for full refund if not satisfied. I enclose

-.in full peyment.

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-
reasons in syllogisms — com-
putes! Send for your kit today!

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 postpald. The 1956 Model GENIAC

(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 {llustrated text book on basic com-
puter design theory and circuits with
specific Instructions for building circuits.
(3) wiring Diagram Manual. A special
booklet with full scale dlagrams that vou
can tear out and place on your work
bench for easy assembly. (4) Beglnners’
Manual. Starting from scratch. the man-
ual adds flfteen extra experiments, thor-
oughly tested using GENIAC components
to teach the basic symbols of electric cir-
cuits. (5) Over 400 components and parts.

So —mall the coupon for your GENIAC
today! (Teachers: take advantage of 10%
deduction 1f ordered for use in institu-
tions). Your money.back if not delighted!

KIT contalns:

- e — e el S —— - -————

Oliver Garfield Co., 126 Lexington Ave., New York 16, N, Y. I

ORDER SCIENCE KITS, Dept. PE-46
GENIAC Please send me:
ON OUR $19.95 (East of Mississippi)
MONEY
[ TR———
BACK
1 Name. ...
wﬂl& Address.,........
City. .....................

.Zone..... State.

I

|

I

-
9
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PREE CATALOG

tells you how to SAVE 50%
on your test equipment costs!
46 EICO KITS & INSTRUMENTS to choose from!

23 5 PUSH- puu VACUUM TUBE

1 osciLLoscope . VOLTUETER
] Voo
#5 0 iy 2595

KIT $4495 % yieg 539,95 |
Wired $79.95 |

For Laboratory Precision at Lowest Cost—
buy EICO!

1000 Ohms/Volt

|
MULTIMETER |
]
#3536 [}
KIT $12.90 : ;
Wired $14.90 ) Wired $49.95

! KIT $34.95

You build EICO KITS in I evening. but—
they last a lifetimel

6VE 12VBATTERY ELIMINATOR
& CHARGER #1050
e A

KIT 51995 Wired $29.95 + KIT $29.95 Wired $38.95

EICO—-performance-proved by TV manufac-
turers. electronic schools and over 100.000
servicemen! OVER % MILLION in use today!

NEWI COLOR &'  NEW! 20-Watt Ulira-Linear
BLACK-8-WHITE | HIGH FIDELITY AMPLIFIER
5-MC TV SCOPE ! |
#4450 '
KIT $79.95 |
Wired $129.50 1

MAIL COUPON NOW. Prices 5% higher on
West Coast. Electronic Inslrumenl Co.. Inc..
84 _Withers St.._Brogklyn I1 N. Y. __

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

Send FREE 1956 Catalog and name of
neighborhood EICO distributor. PE-4
Name ..o
Address ...,
City. .o Zone..... State................
uccupcflon ................ oo T e e—— P PP ¥

LETTERS

FROM OUR READERS

We Think You're Grand. Too!

B T am writing to thank all the people who make

it possible for me and many other thousands to
read Porurar ELECTRONICS.

RoBERT PAULSEN

Jasper, Mich.

® T think your magazine is the greatest!
T. C. NEwHAMS
Pittsburgh, Pa.

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

Epwarp Novag, Jr.

Jonesboro, Ark.

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

Tep 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.

Ak 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!

B 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 carly issue.

GEORGE GALLIPEAU

Barrington, R.I.

® By all means investigate use of electronic steth-
oscope. 1 am trying to work up an amplifier
covering O 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 Bafile

® Friends in Canada interested in building the $2

baifle described in the November, 1955, issue

should try a material called “Donaconda.” It is

easier to obtain than Celotex and costs only 64
cents per square foot.

Micmaer Sarusoo

Toronto, Ont.

POPULAR ELECTRONICS
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Now..InYour Own Home LEARN

o AUTCMATION
TELEVISION

RADIO-ELECTRONICS
e amaziney 13 T, 1. WAY

EFFECTIVE

~with the aid of BOTH
HOME LAB EQUIPMENT
and HOME MOVIES

What will meiling the covpon below do for YOU? Just
this ! You'll find out about one of today's most remarkable
.+« practical ways to prepare {0 get Injo America’'s amaz-
ing billion dollar opportunity field of TELEVISION-RADIO-
ELECTRONICS. You'll see how to get into highly inler-
esting work that pays well . .. that offers one of Amer-
ica’s mos! promising futures . ..thal enobles you to
start your own business almost "“on a shoe siring," if

you prefer this to a |ob opportvnity.
And above all, you'll get some GOOD NEWS espe-
cially welcomed by men anxious to eorn REAL
MONEY in this growing field. For you'll see that
NOW you can gef the kmd of practicol, laboratory-
type training sad king real progress
in Televnsnon-Rudlo-Elechomcs AND WITHOUT

E.

LEAVING HOM
You'll see that DeVRY Technical Institute sends
everything needed to set up your own HOM!
LABORATORY. You get and keep the same type of basic
electronic equipment used in our modern Chicago Training Labora-
tories. You get home lrcmmg that includes the knowledge ond experience

i

gained from traini of 5! first hand in Chicago. And to top
1 it oll, you use DTI's umumgly effective and exclusive home training aid=—
INSTRUCTIVE MOVIES, But why not getthe plete story? Mail coupon today

‘ for complete facts,
\ , Build over 300 fascinating oxperi- 4 Use o 16 mm. movie prajocior and
* ments _from 16 BIG SHIPMENTS of * new series of highly instructive movies
Electronic-Radio parts which you KEEP. —a wonderful ulf to help you grasp
\ important fundamentals faster ... easier

. better.

Enjoy woell-illustroted, easy-to-read
® lessons with handy FOLD-OVT dia-

2 Build valuable commercial-type test
* equipment—as shown 1o the lefi—
\ which you KEEP, This Includes o quality 5

5-INCH oscilloscope ond vacuum tube
veltmeter—both highly useful for Tele-
vision work.

m‘e" >

grams.
6. Got an honest-ta-goodness EMPLOY-

MENT SERVICE to help you gll a nood
fob after graduoting—or assistance
starting your OWN SALES AND SER ICE
hlovulon-ﬁudla Electronics, but without BUSINESS. Mail coupon today for the
\ the TV 3 complete details, =

3 Build and keep a big 21 INCH TV Set.
¢ {D.T.L. offers another home tralning in

] Get this w‘ys MODERN
‘ fo LABORAYORIES
. information- N it you profer, get ofi MILITARY SERVICEL
gnothef he TV et k d f‘k your preparaiion in our  H you're subject o mili-
AMbove withost packe EY new Chicago Tralning fary servico, the nfore
Work over = 5 b"‘ i MO” Laborattries—ane of mationwe have fat you
3 ‘ . il cation “lmswu the finest of #s kind, should prove very help-
inmrasting 1L Y Ample Instructors, mod-  fut, Mail coupon loday.
exparimants ’REE RADY o arn oguipmont.  Write
wih this S ELECTRONY for detoilsl |
el C W N NN NN

Member of Nationel Home Study Cowuncil

DeVRY TECHNICAL INSTITUTE

4141 BELMONT AVE, CHICAGO 41, ILL. Dept. PE-4-M

I would like your valuable informati ked publi showing
how | can gel started toward a good |ob or rny own business in
Television-Radio-Electronics.

**One of America’s Foremos?
Electronics Training Centers'

Name Age

Please Print

D:VRY TE!HHICAL IIS'I'I'I'U'I'E

THICAGO 41, ILLINOK
FORMERL™
D:FOREST’S TRAINING, INC:

Street. __Apt

City.
1014A

Zone______ State
D.T.).'s Training is availeble In Conada

April, 1956 1
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Whats 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 wncoated sides up. FIG. 2. (The uncoated
side of plastic tape is always the shiny surface).

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 509, 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 f{ree
booklet —““You Don’t Have to
\ be a Recording Expert . ..”.

o A Send to: Minnesota Mining and

Manufacturing Company, Dept.
1J-46, 900 Fauquier Ave., St. Paul 6, Minn.

The term *‘Scolch” and the plaid design are Tegistered
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.

12

Battery for Fumalux Lighter

® Ts the storage battery in the Fumalux cigarette

lighter rechargeable? T hear that it is 2.3 volts and

requires a 100-ma. charge for 24 hours. Can you
give me some information?

J. A. MocHAR

Vancouver, B.C.

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

Who Wantis to Tackle These?

® T 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 Rexo

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 Mits, 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. Lorp

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.
Here Crark

Oakland, Calif.

The six projects mentioned above are but @
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

® ] would like to do experimental work with tape

recorders. Your advertisers give me no idea of

irom whom parts of tape recorders can be pur-
chased.

Davip 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.

POPULAR ELECTRONICS
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ARE YOU T00 OLD
T0 LEARN?

not at all, scientists say

New tests chcw that: your ability to think increases
with age; ycur powers of deduction are greater;

: g “l am president of a
your judgment is better. ’

small corporation. A year

ago | enrolled with 1. C. S.

as the most practical

means available to me

to learn what | needed.”
WJA.

Michigan

In the I.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 aze 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 700 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 I.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 fleld
of interest. Also sample lesson (Mathematics).

ability aga- _
New Jersey

Actual statements,
Posed by models.

For Real Job Security—Get an L. C. S. Diploma! I.C.S., Scranton 9, Penna. MemberNarions]

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX $9622C, SCRANTON 9, PENNA. (Partial list of 277 courses)
Without cost o obiigation, send me “HOW to SUCCEED" and the opportunity booklet about the field BEFDRE which | have marked X (plus sample lesson):
ARCHIT ECTURE AVIATION CIVIL, STRUCTURAL LEADERSHIP O Television Technician
and BUILDIN [ Aeronautical Engineeting Jr. ENGINEERING [ Foremanship RAILROQAD
CONSTRUCTION O Aircraft & Engine Mechanic O Civil Engineering O Industrial Supervision [ Air Brakes [] Car Inspector
O Air Conditioning —Refrig. BUSINESS O Construction Engineering O Leadership and Organization [ Diesel Locomotive
O Architecture [ Advertising O Highway Engineering O Personnel-Labor Relations  [J Locomotive Engineer
O Architectural Interior [ Bookkeeping and Accounting [ Reading Struct. Blueprints MECHANICAL O Section Foreman
O Building Cantractor O Business Administration 0 Sanitary Engineering AND SHOP STEAM AND
[J Building Maintirance O Business Carrespondence O Structural Engineering [ Gas—Electric Welding DIESEL POWER
[ Carpenter snd +ill Wark O Public Accounting O Surveying and Mapping O Heat Treatment (] Metallurgy (] Combustion Engineering
O Estimating [ Creative Salesmanship DRAFTING [ Industrial Engineering [ Diesel—Eiec. [J Diesel Eng's
[ Heating [ Federal Tax [ Aircraft Drafting O Industrial Instrumentation [ Efectric Light and Power
[ Painting Cuntractor O Letter-writing Improvement [ Architectural Drafting O Industrial Supervision [ Stationary Fireman
O Plumbing [ Dffice Management [ Electrical Drafting 0 Internal Combustion Engines [] Stationary Steam Engineering
O Reading Arch. Blueprints O Professional Secretary O Mechanical Drafting O Machine Design-Drafting TEXTILE
ART O Retait Business Management (] Mine Surveying and Mapping (O Machine Shop Inspection [ Carding and Spinning
Cartooni [0 Sales Management (0 Plumbing Drawing and O Machine Shop Practice O Cotton, Rayon, Woolen Mfg.
a Ca" ooning Art [ Stenographic-Secretarial Estimating O Mechanical Engineering C] Finishing and Dyeing
E F°"r"’.“e“i;[3' lg!‘  Traffic Management [ Structural Drafting O Quality Control O Loom Fixi'g [] Textile Des'ing
a h;:galgi':'le Ill‘lsu;h'al?lig CHEMISTRY ELECTRICAL O Reading Shop Blueprints [ Textile Eng'r'g ] Throwing
3 Show Card and ‘Si n Lelterin [ Analytical Chemistry O Electrical Engineering [ Refrigeration O Warping and Weaving
o Skotvéh' 7 e 'gt' 2 3 Chemical Engineering 0O Electrical Maintenance DiSheet Metal Worker MISCELLANEOUS
etching 3nd Painting [J Chem. Lab. Technician O Electrician [J Contracting O Tool Design [ Toolmaking (] Domestic Refrigeration
AUTOMOTIVE [ General Chemistry O Lineman RADIO, TELEVISION [ Marine Engineering
[ Auto Body Rebuilding O Natural Gas Prod. & Trans, HIGH SCHOOL [ Industrial Electronics [0 Ocean Navigation
[J Auto Elec. Teckmician O P Engi ing ac ial [J Good English [ Practical Radio TV Eng'r'ng [ Professional Engineering
[ Auto-Engire Tune Up [ Plastics O High School Subjects O Radio and TV Servicing O Short Story Writing
O Automoabil» O Pulp and Paper Making [0 Mathematics [ Radio Operating O Telephony
Name. Age. Home Address— -
City__ Zone_____ State__ ___.Working Hours AM.to P.M
Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd.,
Occupation___ Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.
April, 1956 13
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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 50¢ to Department P7.

The RAYTHEON CK722 TRANSISTOR is
used in most of the circuitsin the book. You’ll
find it tops in quality and tops in perform-
ance yet the Raytheon CK722 is rock bottom
in price. Available ox/y through

your Raytheon Tube Supplier.

RAYTHE/O?:)

Excellonce e Eleclionics -

RAYTHEON MFG. CO.

Receiving and Cathode Ray Tube Operations
Newton 58, Mastachusetts

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.

A= S v® S wel

"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 vill
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.

-s o
"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

POPULAR ELECTRONICS

WWW amernocaaradiohistary com


www.americanradiohistory.com

YOU can make MORE MONEY
with an FCC LICENSE

/

How will a
license help me?

Will Cleveland Institute
help me get a job?

How canl get my
FCC License?

get the answers to the above questions FREE!
FIND OUT HOW:

W — An FCC license insures your future

CIRE diploma will qual-

ify you for the really fine —> The entire industry needs technicians

jobs in Electronics,

Write today for —» Cleveland Institute guarantees license

complete information
—> the CIRE Job Finding Service will
work for you!

FILL OUT COUPON BELOW AND MAIL IT TODAY

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk PE11, 4900 Euclid Bldg., Cleveland 3, Ohio

NO SALESMAN WILL CALL

GET ALL 3

I want to know how | :m get my FCC ticke t in a minimum
of time, Send me your FREE booklet, ‘‘“How To Pass FCC
License Examinations’’ (doel not cover euam: for Amateur

License), as well as a Sample FCC-type lesson and the amaz.
ing new booklet ‘‘Money-Making FCC License Infor mation.
Be sure to tell me about your Television Engineering Course.

PLEASE PRINT CAREFULLY

NAME AGE _
ADDRESS. —=—

o COMMEAN
LICENSE Information R arvy___ ___ZONE___STATE_

For pr ompt results, send air
Special tion rates to mcmbe | M the U. S. Armed Fo rces,
Elcct onl: Training Available To Canadian Resident

April, 1956 15
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FIX TV SETS
TWICE AS FAST!

_No. 1 No. 2

CUT TIME
IN HALF on
2 jobs out of 3

Now! Handle television
receiver troubles by easy
icture analysis. Let these
amous PIX-O-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
same trouble symptoms
{wavy lines, snow. no ras
ter. ‘‘squeezing”’ distor-

PIX-0-FIX
TV TROUBLE-
FINDER GUIDES

tion. etc.,) as the picture on the TV set you're repair-

ing. PIX-O-FIX then tells the posmble trouble causes and
gives step-by-step repair instructions. It’s as easy as that!

The two PIX.O-FiX 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 I. Together. they are a comprehensive gulde to qmck
“‘picture analysis® servicing of any TV set . .. AND THE
PRICE 1S ONLY $2.00 FOR THE TWO. Use coupon

DUNT THROW OLD

This giant book shows
exactly how to fix them
. . . without a lot of

previous experience‘

There's a *“secret’’ to repairing old
radios fast and profitably and this
big RADIO TROUBI. l'.SHOOTER S
HANDBOOK s it!

Just look up the old make and mode! you want to fix.
This 3% pound 744-page ( Inmrdx handbook tells what the
trouble is likely to be . D SHOWS YOU EXACTLY
HOW TO FIX IT. No u:elcss 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 ease histories cover practically every model
made by 202 manufacturers hetween 1925 and 1942--Air
line, A)ex. Arvin. Atwater Kent. Belmont, Bosch, Bruns.
wick, Clarion, Crosley, Emerson, Fada, G-E. Kolster, Ma-
jestic, Motorola. Philco, Pilot. RCA. Silvertone, Sparton.

tromlnrg AND DOZENS MORE. Gives how-to-do-it data
on SPECIFIC jobs- -NOT general theory. lucludes hun-
dreds of pages of invaluable tube and component data, serv-
ice short cuts, etc. Price $6.50. 10-day free trial.

————— USE COUPON TO ORDE

Dept. PE-46, Rinchart & Co., Inc.
232 Madison Ave., New York 16, N. Y.

1 Enclosed ;s $2.00 for PIX-O-FIX Nos. 1 and 2. You
| guarantee to refund my money if | return them in 10
days.
Send book RADIO TROUBLESHOOTERS®
for 10 days FREE EXAMINATION. If t like book, | will
promptly “send $6.50 (plus postage) in full payment.
Otherwise | will return book and owe you nothiny.

—— e ——

HANDBOOK

Name. S

Address

L_______._____

I City, Zone, State. = —

RINEHART BOOKS ARE SOLD BY LEADING BOOKSTORES

RADIOS AWAY!

—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.

(S S e we t

"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 dav.c. are covered, as well as the
“classical” types of AM detectors.

Free Literature Roundup

Do-17-YOURSELF kits for building Univer-
sity’s line of “Decor-Coustic” speaker en-
closures are described in this company's
brochure No. 7T8A8. For your copy, write
to Desk LAS8, 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-pace 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
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TUNING METER FOR

B80TH M AND FM
Now you can tung distant sta-
tions perfectly Helps you
adjust your antenna for best
reception.

FM RF SECTION °

Highly sensitive cascode front
end and heavy copper plated
chassis gives 3 microvolts
sensitivity fer 20 db quieting.

SUPER SENECTIVE 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 thing of the past.
Stations stay in tune. Strong
and weak signals can be tuned
with equal ease.

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

inside story on the

PLANETARY DRIVE TUNING

lighted lucite

//[gge tuning
dials with separate logging

scales. Big easy to read num-
bers. Quick or vernler 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.

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,

MOST ADVANCED AM-FM
TUNER EVER DEVELOPED

Enginecred by the same H. H. Scoit team
that has won every important High Fidelity
award, this sensational tuner not only
{ooks different it sounds different —
Letter than any tuner you've ever heard.

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

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
ke 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: 15V4” x 4%~
X 12¥2”.

FREE!

New H. H. Scott Catalog and
Hi-Fi Guide. Just off the press.
Write for your free copy.

“The Professional”
Model 330 AM-FM
(Binaural) Tuner

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

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

April, 1956
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- NATIONAL
WHO WANT - | IOM

10 EARN
MORE MONEY

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 YOU DO MANY PRACTICAL JOBS.

Course at One Low Tuition You do servicing, circuit analysis and
1. Television — Including Color TV many other down-to-earth experi-
2. Radio — FM and AM ments. You build a modern TV set
3. Industriat Electronics from the ground up . . . with equipment
4. Sound Recording and Hi-Fidelity kits we give you, including a new large
5. Preparation for FCC License screen picture tube and professional
6. Automation Multitester, at no

7. Radar and Sonar additional charge.

8. Communications

1 ALL OF THIS

MODERN, NEWEST, PRACTICAL

EQUIPMENT 1S YOURS TO KEEP}

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

¢ Parts to build a powerful Superhet Re-
EARN AS YOU LEARN! Many of our ceiver, standard broadcast and short wave.

students earn their entire tuition and lei)rtsldt% conduct r(r:llz:nyk exp;;im(c)ant.s” and
more in Spare Time jobs we show uild Continuity Checker, scillator,

. . TV Circuits, Audio Oscillator, TRF Re-
them how to do while learhing. YOU ceiver, Signal Cenerator.

GET GRADUATE ADVISORY SER- « professional Multitester
VICE, TOO. * These are a MUST for all technicians.

POPULAR ELECTRONICS
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WE BRING NATIONAL
These are the world
headquarters of National
Schoolvs' famous Shops
Labs and Studios. Get
your HOME TRAINING and
DIPLOMA direct from a
world leadet in practical
resident technical trade

BRANCHES OF L "
-ELECTRONICS-RADIO

SHOP-METHOD, HOME-TRAINING COURSE

SCHOOLS

foncoenda

SCHOOLS TO You!

o 3 * Registration opplied for

$ Fir. . OLEVIRE s ded o . D ey

L. J. ROSENKRANZ y ruese mooern Tv sTupics,
Presidemt of SHOPS AND LABORATORIES, this -
NATIONAL SCHOOLS great National Schools Horge

. tudy Course was developed by
This Master-Shop- experienced instructors working

Method course is com-  with thousands of resident stu-

pletely up-to-date. dents fmrg all over the ;vorld.
a What an advantage that is to you
Here in Los Angeles, at home—each lesson is tested,

the TY and Electron-  proved, easy to understand. You
ics center of the world,  can master the most up-to-date
we are able to keep in s -
constant touch with the
industries’ latest de-
veloprments. As a stu-
dent, you will quickly
master all phases at home . . . in Your spare
time. Your earning power will grow with projects, such as color TV set
every lesson. Just as thousands of National  repair, printed circuits, — even
Schools graduates do every day, you can  prepare for FCC. License and
handle servicing, manufacturing, repairing, 't’;ﬂ‘i‘:é”"a' sgl%‘i:;{°'::'::rse"f”t¥::;
hundreds of other jobs, or make good money  your first step now to a top-pay
in your own business. SECURE YOUR  job in TV, tlectronics, Radio.
FUTURE—NOW. SEND COUPON BELOW  >end Coupon below today.

ST, NATIONAL
gl 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.

' . .. N () [} () O

a REE! RADE TRA 00

£ O - gele Q O q

 Fully ilustrated *'CAREER 5 J GET FAST SERVICE— MAILNOW TO OFFICE NEAREST YOU! I

. BOOK in TV, Raclio, Elec- v NATIONAL SCHOOLS, DEPT. R2G-46 '
tronics. AND actuol Sampl_e 4000 S. FIGUEROA ST. 187 N. LA SALLE ST.
Lesson—yours at no cost, no ® 'y LOS ANGELES 37, CALIE. % chicaco 1, it
abligaticn SEND COUPON a0 — ¥ Rush free TV-Radio “Opportunity” Book and sample  Jf
NOW—-TODATI : BT sy, ﬂ lesson. No salesman will call. '
IMPORTEFT s ] NAME — BIRTHDAY 19 |
Most emp oyers in the TV indus- ADDRESS - _ — e — S
try now require new empioyees
to_have ain F.CC. llcense,_ as % crtvy._ ZONE STATE.___
,"id.“ca_ of 'm{c"ncy' f i ¢ % VETERANS. Give Dote of Dischorge

k - ¥ L e e
April, 1956 19
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1956
ALLIED

ELECTRONIC
SUPPLY
CATALOG

324

..ALLll?.'.lRAPlo

e et 000

vulue-pncked
. pages

+ ATANIBRALEL TR SWAVS - sos Brrise

Save on Everything
in TV and Radio
7" 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
| ‘J! everything in electronic parts,

tubes, transistors, tools and
books. Save on everything in
Electronics —send todaly for your
FREE 1956 ALLIED Catalog.

Everything in Electronics
From One Reliable Source

"FREE
CATALOG

send for it

AI.I.IED RADIQ

| ALLIED RADIO CORP., Dept. 79-D.6 I

] 100 N. Western Ave., Chicago 80, IIL. i

| © Rush FREE 1956 ALLIED 324-Page Catalog ||

I Name ___ :

: Address ]

LCzty Zone State J
/L I I IR Sy IR IR SR N om N

20

This Month's Cover

Ektachrome Photograph by Meyers

S leisure-time activity increases, pleas-

ure boating reaches new heights of
popularity. Coincident with the numbers
of new boats being put into the walter,
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. Qur cover shows a typical
Raytheon radar installation. It was made
on the famous Sowuris 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
cralts 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. —30—

POPULAR ELECTRONICS
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INSTALLATION SIMPLIFIED

Wwith the

RC-54

Automatic Intermic

RECGRD CHANGER

Pre-Mounted
ard Pre-Wirea

If installation is the big reason you've
bezn ‘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 systeni.

Supplied with pre-cut, unfinished
mounting hoard, the EC-54 can be installed
1o 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: cither the G.E.
dual-sapphire magnetic or Collaro Studio O
dual-sapphire crystal.

4

Also available
} on hardwood base
¥ in Mahogany or Blond

&pu

s Priced from $§600

The Collarc RC-54 is featured as standard equipment

by leading high fidelity manufacturers,

A D,
"

Write for corr plete spacifications to Dapt. ED-18

ROCKBAR COR PORATION © 215 East 37th Street, New York 16, N, Y, 2> Made in Lngland
April, 1956 21
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RECORDING TAPE
1200 FEET ON 59
LOTS OF 12, EA. l
Meets the most critical recording require-
polished red oxide coating bonded to

Plastic Base—Hi-Fidelity
7-INCH REEL
Lots of 6, Ea.....1.79
ments _for professional or home use. Perfect
smooth, strong plastic base. You get up to

SPLICE FREE
MONEY-BACK GUARANTEE
STOCK NO. X-249
Single, Ea.......2.19
noise-free reproduction. Spiice-free! Mirror
2 full hours of recording time when played

at 834” per sec. Guaranteed to be equal
to much higher priced brands. Wide fre-
quency response—50-15,000 cps. high sig-

nal to noise ratto, low distoriion and uni-
form output. Standard 147 wide—fits most
all recorders. Packed in 1200 f{t. 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

fives you 5097 longer playing or recordmg
time—up to hows when played at

STOCK NO. X-583
1800'—LOTS OF 12
Single, Ea. $2.99

Lots of 6, Ea, $2.59 »

zZ¢
Sound Disperser
STOCK NO. $-229
List Price $12.50
Olson’s Price, Ea.
2 for $9.50
Finely finished in al} gold lacquer. Deal-
order these speakers for installation
whele space is a_factor. Will outperform
ny 12”7 units. Employs two concentrical-
ly mounted cones for extremely smooth re-
production at high or low volume. Small
cone in cenier of large cone is called a
“Whizzer’ and provides extended treble
response. good overall balance and wide
dispersion angle. Eguipped with heavy Al-
nico 5 magnet and cover. Power handling
capacity 8-10 watts, Response 40-12,500
cps. Speaker cone 87 diameter, voice cofl
8 ohms. Shpg. wt. 5 lbs.
FREQUENCY TWEETER
2 FOR $4.50 Sz

STOCK NO.
$-228
EA.

For use with present speaker systems to
provide the ultimate in high-frequency re-
production. Raises response to 20,000
cycles. Operates on condenser principle.
Can be used on either single or push-pull
output stages. A set of two can_be us
for even better sound dispersion. Size only
25k” dia. X 14" thick, Complete with in-
structions for connection and operation.
Shpg. wt. ib.

[ TELEPHONE pickUP |
STOCK NO. $295

M-80

Price slashed nearly one half!

Record or amplify both sides o

a telephone conversation without
connections direct to telephone,

Just lay pickup under any cradie

type phone and connect lead to unigh-im-

pedance input or any disc, wire or tape
recorder or zmy ampuﬁer QOperates by in-
duction. Shpg. wt. 1

OLSON RADIO FOR GREATEST BUYS IN RADIO AND TV SUPPLIES

Compact Power Supply Kit

STOCK NO. $ 99

KB-26 i

3 FOR $11.00

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

Excellent for hams, experimenters and labs.
Will supply power for amplifiers, Preamps,
test equipment, ete. Kit includes all com-
ponents, power transformer. choke. dual filter
condenser. binder post strip, switeh, 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. Shpg, wt. 3 ibs.

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

INTERPHONE AMPLIFIER

STOCK NO.
AM-15

199 For

$5.00

Signal Corps No. BC.7 Brand new in
factory sealed cartons. Orizlnal cost $32.00.
Conmms a wealth of valuable parts lncludlng

x 8” aluminum case, 384 tube,
socket condensers, resistors, 4 jacks, input
and output transformers. battery holders, etc.
For operation on 2 flashlight cells and one

671, Voit hattery. Ready to operate or can
be rewired for many other uses, such as:
baby-sitter, amplifier, SW or BC receiver,
transceiver, ecrystal set audio amplifier, ete,

Thie polished aluminum case alone is worth
more than the $1.99. Get yours—whlle the{
last. Circuit diagram and instruction bool

inctuded. Shpe. wt, 5 lbs

18-PIECE ELECTRIC DRILL
& GRINDER ACCESSORY KiV

STOCK NO. TL-77

Deluxe economy all.purpose kit consisting

of 18 tools for sawing. cuumg, ﬁrindlng,
carving, polishing, deburring, drilling and
burnishing. Each tool with 3/32" diameter

shank for 1/," drill.  Ideal {or worklng' with
steel, plastic and all non-ferrous metals.
Complete with attractive plastic case with
snap lock. Shpg. wt, 1bs.

CONTROL KITS

YOUR CHOICE

PER
KIT ¢
3 KITS
FOR $2.00
o i e et

$18.00 List Value.
KIT NO. AS-44
10 Controels

KIT NO. AS-176
7 Controls

Single and dual car- | Contains all wire-
bon element controls | wound controls for TV
for radio and TV, Fine | contrast, ete. Fine

assortment, assortment.

HOW TO ORDER

Mail your order to 283 E, Market St
Akron 8, Ohlo. Send remittance with order
(add for postage 5¢ for each dollar's worth
ordered—10¢ 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.0.D. and you pay mail
or expressman for merchandise and postage.
ALL MERCHANDISE 1009 GUARANTEED.
PLEASE—-MINIMUM ORDER $5.00.

JUNCTION TRANSISTOR
STOCK NO.

2 69

3 FOR $2.00

ipeclal one-time Buy
his Hermetically-, Sealed
Precision-built, metal
encased, moisture-proof. Characterlstics sim-
ilar to famous Raytheon CK-722. Average
ratings with grounded emitler using col]ecwr
vollage of 1.5 Volts: emitter current .5
input resistance 1000 ohms: power gam,
matched load, DB: maximum amplificas
tion factor 22 and cutofr frequency 800 KC.
Ideal for building radigs, amplifiers, preamps.

Junctlon Translstor.

etc. Perfect for mlnmturlzanon—sme only:
lg” x 3/16" v 112" bare wire
leads Includes base dlal-.'rnm Shpg. wt.,
ea. 5

NEW! SUN BATTER

Convert SUNLIGHT

To Electric Current

STOCHING? Sunlight strikinz selenium

REs laver of cell generates 2 MA

under a 10 ohm load. 60

microamips current ouput s

50 generated at 100 foot candles

with a 55 ohm load. Can be

ONLY to any mill ter

3 FOR $4.00 for use as a light meter. Any

number of these cells may be

connected in series or series-parallel to in-

crease voltage and cwrrent. Size 34” x 12",

Open circuit voltage output 12 volt. 8” leads.

Use for automatic light dimming, counting,

burglar alarms, light meters and countless

interesting experiments. With full insirue-

tions. Lasts indefinitely—will not wear out.
Shpg. wt. 1 b,

K & CONTROL BOX

1+ SALE
510 79,

SW-62
Each

Get One More

for Only lc

Reg. Ea. $2.50

Order one at only 79¢ and
his handy Jack

Yes, it's true!
get another for only 1¢.
and Control Box is a genume Signal Corps
No. BC-1366. A rare bargain for experi-

menters. A two piece cast aluminum box

31, x 41 x 234", Contains 2 phone jacks,
a 5 position rotary switch with one sprlng
return position, an eleven contact male

board with silver lated
Shpg. wt. 2-— 5.

female contact

terminals and 2 knobs.

TELEPHONE SET

Sound Powered

Includes Headset
and Microphone

STOCK NO.
M-98

2 Sets for $7.50

Brand New—orig