Movel Electronic Fire Alarm Corner Loudspeaker Enclosure
Sun-Powered Transistor Receiver Tools For The Radio Workshop




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 Y4 steel motorboard for complete rigidity.
® A 23 Ib. flywheel action turntable with o 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.

G nﬂ Manchester, Connecticut

RCH & DEVELOPMENT COMPANY, INC.

Subsidiary of The Gray Manufacturing Company



| WILL TRAIN YOU AT HOME
FOR GOOD PAY JOBS IN

| TRAINED
THESE '"MEN

"Started w0 reduir sets six
" months £{t-r enrolling.
- iEarned R o §15 a week
| in spare time.”'—Adam
NKramlik, Tr., Stnneytown,
LA - .4 Pennsylviiia
‘Up to cur necks in adin-
Television work. Fou other i
NRI men work hem. Am
‘aappy with my w—k

~,
3len” Peterson, Bradferd, 1
Int., Canada. Aq

“Am dcing Radio and
ﬁ Televisics Servicing full
{ @l time. Now have my own

shop. | owe my success to

‘g’. N.R.1."- Curtis Stath, Ft.
A Madison. Towa.

“Am with WCOC NR
course can't _be bezt. N
trouble passing lst cass
Radio-phone license exam.’
—Jesse W. Parker, Meri-
dian, Mississippi.

-~

“By the ime [ graduated 1

ha{paid for my course, a

e i car and testing eqmpment;

i Can servise toughest jobs.”

2 —E. J. St-eitenberger, New
¢ Boston, Ohio.

AVAILABLE TO

VETERANS

UNDER G.l. BILLS
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America’s Fast Growing Industry Offers
You Good Pay—Bright Future—Security

. £. SMITHhas trainedimore men for Rodie-Telewssion

than any other man. OUR 40th YEAR.

Training plus opportunity is the
PERFECT COMBINATION for
job secvrity, good pay, advance-
ment. In good times, the trained
man makes the BETTER PAY,
GETS PROMOTED. Wlen johs
are scarce, the trained man enjoys
GREATER SECURITY. NRI
training can help assure you more
of the better things of life.

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

Keep your job while training. I
start sending you special booklets
the day you enroll, that show you
how to fix sets. Multitester built
with parts I send helps you make
$10, $15 a week extra fixing sets
while training. Many start their
own Radio-Television business with
spare time earnings.

My Training Is Up-To-Date
You henefit by my 40 years’ experi-
ence training men at home. Well
illustrated lessems give you hasic
principles you need. Skillfully de-
veloped kits of parts I send (see
helow) "bring to life” things you
learu from lessens.

arn by Practicin
with Parts |1 Sen

Mothing takes the place of PRACTICAL EXPERIENCE.
Thet's why NRI training is based on LEARNING BY
#:  OING. You use parts | furnish to build man;
" J owmoen to Radio and Television. As part of my
cations Course, you build many circuits, including low power
.1 transmitter shown at left. You put it “‘on the air,” perform
# procedures required of broade

circuits
ommuni-

ast operators. With my Serv-
icing Course you build
\) modern Radio, ete.; use Mul-
titester you build to make
money fixing sets in spare
time while training. You
can stay at home, keep your
job, learn Radio-TV in
spare time at low cost. Mail
—_ coupon for book showing
other equipment you build
, and keep.

1
Cﬁicago 1, 111. Eptered as secon

SUBSCRIPTICN RATES: One year U.S. and possessions, and Canada

March, 1956

countries $41.0

1blished ﬁon(hly by Ziff-Davis Publishing Company, William B, Ziff, Thairman of the Board
d class matter August 27, )
33.00; Pan-American Union Ccuatries $3.50; all other
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Television Making Good Jobs, Prosperity — Even without Tele-
vision, Radio is bigger than ever, 115 million home and auto Radics
are big market for servicing. 2000 broadcasting stations use operators,
technicians. Government, Awviation, Police. Ship, Micro-wave Kelar,
Two-way Radio Communications for buses, taxis, trucks, R. R. are
growing fields. Television is m.oving ahead fast.

25 million homes now have Televisicn
sets. Thousands more are being soid
built. Good TV jobs opening up for every week. Get a job or have your own
Technicians, Operators, etc. business selling, installing, servicing.

Radio-TV Needs Men of Action—Mail Coupon

Without obligating you in any way, I'll send an actual
lesson to prove that my training is practical, thorough;
64-page hook to show gaed joh opportunities for von i
Radio-TV. Termns for NRI training are as low as %5 a
month. Many graduates make more in two weeks than total
cost of training, Mail coupon now. J. E. SMITH, Presi-
dent, National Radio Iastitute, Dept.6CD4, Washington
9. D.C. OUR 40TH YEAR.

About 200 Television stations are now
on the air. Hundreds of others being

MR. ). E. SMITH, President, Dept. 5C04,

National Radio Institute, Washington 9, D. C.

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

Name

City Zote
write in date
of discharge

State

1954 at tre Post Office, Chicago,



POPULAR

ELECTRONICS

Registered U. 5. Patent Office

CONTENTS

Transistor Projects for the Beginner............ Louis E. Garner, Jr.
Avdioonlce......... 05000000 0006 000G00:000GFd Bill K. Fermont
TV's Trial by Torture. . . ... oottt iiiiiiiiiinnne, Carl J. Quirk
Sonic Alarm Spots Anything That Moves.......... N .
Boner Box......... A e mME TR AMEE Ry A .+ ..Carl Kohler

Safeguard Your Home with a Thermistor Fire Alarm.Harvey Pollack
More Power from Sun Batteries................ George P. Pearce

Jim Cavukins Learns to Tune In a Single-Sideband Station

0000000000000000¢ ¥5000000. X550 Moo o00o000d E. H. Marriner
Signal Tracing on a Low Budget.......... ab .Rufus P. Turner
Toolshop Twists and Turns. . .. ..H. Leeper
S-Meter for Your Receiver....... feeieieae ....Donald L. Stoner
Dual-Band Novice Antenna........ P Donald L. Stoner
Sandwich Box Transmitter. . .......... Elton V. Stolberg, W7QUY

POPULAR ELECTRONICS Audio and Hi-Fi Section

Disc and Tape Review.. . ..Bert Whyte

Shorthorn Kit Is Hi-Fi Bargain. . .................John A. Norman

Adding Tape to Your Hi-Fi System................. ..R. S. Lanier

Clubs Provide Good Records for Less $$$.... .. 00 00 Or 41T 00 0 00

Resonators—large and Small. . .......... Ceiieeadal H. H. Fantel
DEPARTMENTS

Letters from Our Readers......... b e . e .

What's the PE Answer?. ..... 00 C e P e e ~ o

This Month's COVere.e e vy iwntmasermsessbosnrssrossnsossns

Transistor Topics..e.vvv.n.. 00QD D0 000D DO 0000003000000
The Transmitting Tower. .. ..vvvuiieneininnnn e Herb S. Brier
POP'tronics Bookshelf. .. ............. TP a e e 15 B
Tuning the Short-Wave Bands. . . .o oo vveennvnnenn.. Hank Bennett
Carl & Jerry.vovvvevinenn. G0 Qo0 00 T PE=Ehs o= % John T. Frye
After Class. oo ottt i i e

Tips and Techniques.................. B O T
Tools & Gadgets............... IO Y A P T PR

Glossary of Electronic Terms.......oocvnn .. 00 0D 00GA00 600 0 0p

(Also sce page 6)

31
38
41
45
47
49
52

53
56
60
92
92
93

67
69
74
79
81

¥,

-

Z

5 Copyright 1956 by Zi#f-Davis Publishing Company. All rights reserved.

MARCH

VOL. 4—NUMBER 3
EDITOR
OLIVER READ, WIETI
MANAGING EDITOR
O. P. Ferrell
SENIOR EDITOR
Robert Gorman
TECHNICAL EDITOR
H. S. Renne
FEATURE EDITOR
Norman Eisenberg

ASSOCIATE EDITOR
M,

1956

Magna
ART EDITOR
A. J. Reich
CONTRIBUTING EDITORS
H. Bennett L. E. Garner, Jr.
H. S. Brier H. Pollack
H. H. Fante! R. P. Turner
J.T. Frye

ART DEPARTMENT
Frank Sayles {Director)
J. A. Golanek M. Whelpley
W. K. Vahising

ADVERTISING DEPARTMENT
NEW YORK (MU 7-8080)
L. L. Osten—Adv. Dir.
Wm. G. McRoy—Adv. Mgr.
Bert Covit

CHICAGO (AN 3-5200)
Jim Weakley, Midwest Adv. Mgr.
LOS ANGELES {Mich, 9856}
John E. Payne

Member
Audit Bureau of
Circulations

ZIFF-DAVIS
PUBLISHING COMPANY

W. B. ZIFF (1898-1953) FOUNDER

Also Publishers of
RADIO & TELEVISION NEWS

Editorial and Executive Offices
366 Modison Ave., New York 17, N.Y.

PRESIDENT
B. G. DAVIS

VICE-PRESIDENTS
H. J. MORGANROTH M. FROELICH

SECRETARY-TREASURER
G. E. CARNEY

CIRCULATION MANAGER
M. MICHAELSON

BRANCH OFFICES
Chicago (1), 64 E. Lake 51,
Los Angeles (14), Statler Center
900 Wilshire Blvd.
SUBSCRIPTION SERVICE:

All communications concerning 8ube
scriptions should be addressed to Cir-
culation Dept., 64 E, Lake St., Chicago
1. 1l Include your old address as
well as new——enclosing if possible an
address label from a recent issue of
tnis magazine. Allow at least ¢ weeks
for change of address.

CONTRIBUTORS:

Contributors are advised to retain a
copy of their manuscripts and illuse
trations. Com_nhuuons should be matled
to the New York torial Oftice and
musl be accompanied by return postage,
Contributions will be handled with rea-
sonable ecare, but magazine as-
sumes no le:ponsmlhny for their safety.
Any copy accepted is subject to what-
eveér adaptations and revisions are nec-
essary to meet the requirements of this
Dubl:canon Payment covers all au-
thor’s, contributor’'s and comestant'
rights, title, and interest in and

the material accepted and will be made
at our cwrent rates upon acceptance.
All photos and drawings will be con-
sidered 2s part of material Purchased.

POPULAR ELECTRONICS




Train for Better
Jobs in

2 |

GREAT OPPORTUNITY FIELDS

Conditions are changing. Many ‘“one operation’’ jobs that
have paid well will not last. Don’t be satisfied with o ‘‘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 thotoffer o world of opportunities.

YOU can TRAIN in great CHICAGO SHOPS

Train on real, full-size equipmant 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 APPRCVED FOR VETERANS.

B. W. COOKE, President a5 N FOUNDED 1899
ELECTRICAL SCTHOOL

A TECHNICAL TRADE INSTITUTE OPEFRATED 'NOT FOR PROFIT
508 S, PAULINA STREET,. CHICAGO, Dept, 36-71H

ELECTRICITY 4 RACIO % TELEVISION % REFRIGERATION % ELECTRONICS

COYNE offers N

LOWCOST
Training in

Spare Time AT HOME

The future is YOURS in TV-RADIO!
A fabulous field—good pay—~ascinating work —
a prosperous future! Good jobs, or independence
in your own business!

Coyne brings you the first truly lower cost, MODERN —QUALITY Televi-
sion Home Training; training designed to meet Coyne standards. Not an
old Radio Course with Television ‘““‘tacked on”. Here is MODERN TELE-
VISION TRAIMING including work:ng knowledge of Radio. Includes
UHF and COLOR T¥. No Radio backgrouad ¢r previous experience needed.
Personal guidance by Coyne Staff. Practical leb
Guides to show you how to do actual servicirg
jobs—make money early in course.With Coyne
Television Home Training you pay only for
your training, no costly “‘put together kits”.

® A ;
ELECTRICAL SCHOOL

500 S. Paulina St., Dept. 36-HT7, Chicago 12
A TECHNJICAL TRADE INSTITUTE
OPERATED NOT FOR PROFIT
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B.W. COOKE, President

kind. Established 1899.

Coyne—the Institution behind this
training . . . thelargest, oldest,best
equipped residential school of its

in Great
Shops of COYNE

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

Gef FREE Book
Send coupon for 48 page
illustrated book ‘‘Guide tg
Careers in Electricity and Tele-

vision-Radio.’’ No cost; no
obligation; nosalesman will
call. Get vital facts now !

e ———————-

B. W, COOKE, President
| covNE ELECTRIEAL ScHOOL
| 500S. Paulina S¢.,Chicago 12, I11., Dept. 36-7iH

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
l Name S—

| Address.

| City___

SEND COUPON FOR FREE

BOOK .
and full details, = o O
including easy f oo
Payment Plan. : ;;;‘J.';Ién

No obligation, no
salesman will call.

COYNE ELECTRICAL SCHOOL
Television Home Training Div.
500 S. Paulina St., Chicago 12, Ill.,
Dept. 36-HT7

Send Free Book and details on Televi
Home Training. This does not obligate ms
no salesman will call.

Name_

Address
City St




AN IMPORTANT NEW
CONCEPT IN EXTENDED
RANGE TAPE EQUIPMENT
FOR THE HOME MUSIC SYSTEM

Gentle
as a Lamb

with fast for-

a rd t
otec

“thlﬂ base"
tape.

VIKING.// 75 monaurat

PLAYBACK DECK...$59.95 5

PAY-AS-YOU-GROW in this fascinating new

magic of recorded tape. With VIKING, you
can add one unit at a time until vou have
complete professional quality, full-fidelity
playback and recording equipment . . a
high fidelity complement to your home music
system. Unbhelievably economical, too, for
components of this quality!

INSTALLS AS EASILY
AS A RECORD CHANGER

Start with the basic VIKING {f75 MONAU-
RALPLAYBACK DECK . .. linear tape trans-
port of exceptionally snmple design with
truly outstanding performance, actually op-
erating with less than 0.29% flutter or wow.
It features the revolutionary Dynamu head
for frequency response bevond any ordinary
tape equipment; 40 to 14,000 cycles within
3 dbh at 7.5 IPS.

Add the VIKING PB60 PLAYBACK PRE-
AMPLIFIER for exact NARTB equalization
and 55 db preamplifier gain,

As your needs and desires grow, vou can con-
vert this basic deck for full stereophonic
sound by the addition of simple, easily in-
stalled head assemblies. (A new VIKII\G
head assembly plays both “staggered” and
“in-line” tape.)

Add an erase head and a VIKING RT61
RECOR-PLAYBACK AMPLIFIER for su-
perb recording and dubbing. This unit is
designed for extended range recording, fea-
turing 70 ke hias, more than 60 db gain and
NARTB vqualizatmn

Buy vour tape system a unit at a time, or
buy it assembled and_tested in Monaural,
Binaural, and Record-Playback models.

YOU TAKE IT FROM HERE!

Order by model no. from your dealer.
Write for information.

VIKING OF MINNEAPOLIS

Dept. PE.3

istributed in Canada by Muslmart of Canada, 901 Bleury Sst., Montreal

EXPORT DIVISION: 25 Warren St.. k 7, N Y.
Cables: SIMONTRICE NEwW YORK (AII Codes)
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New Tuner Provides High-Fidelity AM and

FM BecBpdiom .vi! bo- ol anba o nsbminds Dog Do
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Radar on the Highway
The facts on “radar speed traps”’—how ac-
curate they are and how they are handled.

Electronic Realism at Disneyland
Equipment used behind the scenes at Dis-
neyland to produce realistic sound.

Transistor Projects for the Beginner
Part two of this series covers projects utiliz-
ing both n-p-n and p-n-p transistors.

Our Simplest Capacity Relay
Unlike other capacity relays, this one can
be preset and feft running indefinitely.

Make Your Own Electronic Thermometer
How-to-build-it project involving a thermis-
tor and a simple bridge circuit.

High-Fidefity Audio ® Kits ® Radio Control
® Short-Wave listening ® What's New ®
How It Works ® How te Make It ® How to
Use it ® Carl & Jerry ® Tips & Techniques

IN THIS MONTH'S

RADIO & TELEVISION NEWS

(March—Special Service Feature Issue)
Guided Missiles—Maintenance
Color TV Trouble in Black and White Sets
Transistor Servicing Precautions
The Art of Pulling a Chassis
Tube Inventory for Service Shops
Servicing Your V.T.V.M.
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1. C lone, 9.5, MA
President, Rodio-Tels vision
Troining Amociation.
Exscutive Directar, Pisrce

Aeoch o e LR o VETERANS - - NON-VETERANS

W Do You Want a BETTER
= JOB with MORE MONEY?

I will train you AT HOME in your SPARE TIME
for a top-pay lifetime job in TELEVISION

The world’s leading manufacturers, dealers and  of the names of just a few of the firms where RTTA-
service organizations employ men | trained. Even trained men are holding dJown good jobs with a
if you've never had any experience in the Televi- secure future —

sion-Radio-Electronics field, you'll recognize most .

LEARN BY DOING As part of your troining | give you BULIN
the equipment you need ta set up »

your own home loborotory ond prepare for o BETTER-PAY TV JOB.

You build ond kee> on Electromagnetic TV RECEIVER designed ond A

engineered to take ony size picture tube up to 21.inch. (10-inch tube ANADAIR ) » »
furnished. Slight extra cost for lorger sizes.) . . . also o Super-Het Radio 0 DIl ATIONA ABORATOR
Receiver, AF-RF Sicnol Generotor, Combination Voltmeter-Ammeter- -
Ohmmeter, C-W Telephone Transmitter, Public Address System, AC- : RILA AR | BiA
DC Pawer supply. Everything supplied, including all tubes. . PH( ADMIRA N 1

8 Tolephons Trrnimitier

I can do for you what | did for my hundreds of
sutcessful graduates. Many of the men | trained are
now their own bosses—making a wonderful living
in their own growing business.

You, too, tan win a glace in the booming Television-
{ Radio-Electronics induitry . . . earn big money as o
" trained TV Technicion , . . with my famous *‘Learn
by Doing” home study method.

Supes et & Combinelion Voitmo
Pede Racoiver SmmuiorDommrien

. Peblic Adtrrss Sprten
e
i .l It AEOF Siguel Granster ’

STUDY NEWEST DEVELOPMENTS ¢ o(

My training covers all the lotest developments in the fast-growing [Freer

Television-Radio-Electronics industry. You learn abaut FM — RADAR |1 sond you my new Lot

— COLOR TV — TRANSISTORS — PRINTED CIRCUITS, efc. ek et W s s BT MymiSchact, oy, (2o

CHOOSE FROM THREE COMPLETE COURSES R proved 15" Lt
<overing oll phases of Rodio, FM ond TY :nd,.;n:::“pli.u'y.;:::o' G. ! 5 " 5

1. Rodio, FM ond Television Technicion Course — no previous experience needed. :’hh:;"'y:v ':::' ':""g ywzt;:hs.?f:; ?:,:‘: w,“{

2. FM-TV Technidon Course — previous troining or experience in rodio required. top-pay job in Televi- discharge date on

3. TV Comeromcn and Studio Technicion Course — odvonced troining for men sion. (COUpOn

with Rodio or "V ticining or experience.
EXTRA TRAINING IN _NEW YORK CITY AT NO ExTRA costi i JNC KT

After you finish your home study training in Course 1 or 2 you can have RAOIO-TELEVISION TRAINING ASSOCIATION
; - h A B oo €3, 52 four 1o Sweat, Mew York 3. N. Y. [ |
two weeks, 50 hours, cf intensive Lab work on modern electronic equipment

at our associate resident school, Pierce Schoo!l of Radio & Television. THIS Deor Mr. Lane: Send me your NEW FREE BOOK, FREE
EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER! | sl i A O L E T

stond } em under na abligotion
FCC COACHING CCURSE EARN WHILE YOU LEARN (PLEASE PRINT PLAINLY)
Importont for BETTER-PAY JOBS Il Atmosi from the very stort of your course you con
requiring FCC Licensel You get this eorn extro money by repoiring sets for friends

Naome, ——Age.
troining AT NO EXTRA COSTI Top ond neighbors. Mony of my students eorn vp to . =

q . $25 o week poy for their entire troining with
TV jobs go to FCC-licensed spare time eornings start their own profitoble

ey Civy.
technicions. service business.

b AM INTERESTED IM;

Zone  _Srate

O Rodio-Fu.3¥ Techmicion Eourte | Write dischorge

o W ovision Keining Dssocition B 25252557

52 EAST 19th STREET e NEW YORK 3, N. Y. s o= = = == = v

licensed by the Scote of New York ® Approved for Veteran Training NO OBLIGATION!
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A world of
HOW-TO-DO-IT-WITH
TRANSISTORS

Information

Complete information — illustrations, wir-
ing diagrams, parts lists — for making
wransistorized timers, receivers, oscillators,
geiger counters, metal locators and many
other practical and useful circuits. Available
at your Raytheon Tube Suppliers or send
50¢ to Department P7.

RAYTHEON CK722 TRANSISTORS
ONLY 99¢

New low price puts transistors
within anyone’s reach. Available
only through your Raytheon Tube
Supplier.

R N

Excellonce en Eleclionies

RAYTHEON MFG. CO.

Recelving and Cathode Ray Tube Operations
Newton 58, Massachusetts

the manual record player
your system can't outgrow!

THORENS

CB-33P with rated with costlier turntables
TONEARM ready for immediate installation

No matter how you improve your hi-fi system, you’'ll
never have to replace your Thorens Manual Player . . .
you've got the best to begin with! You'll save initial
costs too . . . for you'd have to spend more for a turn-
table that performs as well as the CB-33P. Has Swiss-
precision direct-drive motor; separate gear for each
speed. Preassembled tonearm with tracking weight angd
cartridge alignment adjustment; 2 plug-in shells.

Also turntables and changers. Write for details and

Music Boxes
swiss Hi-fi Components

MADE Spring-Powered Shavers
Lighters

NEW YDRK

NEW HYDE PAR

| “g41-FI AND YOUR BUDGET"
o)
0

RADIO
SERVICE LIBRARY

] HERE IS LATE INFORMATION
IN A HANDY FORM FOR RADIO
AND TELEVISION REPAIRMEN,
SERVICEMEN AND STUDENTS
AUDELS T.V. RADIO SERVICE
LIBRARY — Over 1500 Pages —
1085 Illustrations & Diagrams,
1001 Important Facts & Figures on
ModernT.V.,Radio,ElectronicDevices
at your fingers ends. Highly Endorsed.

INCLUDES TRANSISTORS
& Transistor Circuits, Rectifiers,
Record Changers, P.A. Si;stems, Tape
Recorders, Phonograph Pick-ups,
F.M., Auto Radio; Radio Compass,
Short Wave, Radar, etec.
ASK TO SEE IT!

1T WILL PAY TO KNOW==
The Basie Principles — Construction =
Installation — Operation — Repairs =
il Trouble Shooting. Shows How to get

Sharp, Clear, T.V. Pictures,
Install Aerials—How to Test.
Explains Color Systems, =715
s
Quick Ready Reference

Methods of Conver-
i sion, Terms, etc. In- i
- w;“ cludes Ultra High Fre- D i
$6 and Home Study.
COMPLETE Get this Information for Yourself
2 VOLUMES 7 DAY TEST—PAY ONLY $1 MO,

quency — Valuable for
| peeesseseesss MAIL ORDER :esreereercess

AUDEL, Publishers, 49 W.23 St.,New York 10, N.Y,
Mall AUDELS T. V., RADIO SERVICE LIBRARY (2 Volumes) $6 on 7 days
tree trial, If 0. K. | will remit $1 in 7 days and $1 monthly untll $6 is paid,
Otherwise | will return them.

Name———

Address- — — p— -

Occupation—

PE
Employedby ——
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A REVOLUTIONARY IDEA

‘.. .the greatest thing that has happened for music-lovers

since the introduction of long-playing records” — DEEMS TAYLOR

>
¥ > YOU GET A 12-INCH 33, R.P.M.
RECORDING OF A GREAT WORK OF MUSIC WITH AN
OUTSTANDING ARTIST, ORCHESTRA OR CONDUCTOR. . .

> ALWAYS ACCOMPANIED—AT NO
EXTRA CHARGE —BY MUSICAL
PROGRAM NOTES —THAT IS, A 10-
INCH RECORD OF COMMENTARY, FULL OF MUSICAL ILLUS-
TRATIONS, TG ENHANCE YOUR ENJOYMENT AND UNDER-

[F———| FOREXAMPLE

STANDING OF THE WORK

Music %Pp reciation ‘Records

H1s new idea, originated a
Tyear age by the Book-of-
the-Month Club, has a twofold
purpose: first, tc help you build,
systematically, a representative
collection of recorded music—
all the great works which are
recognized as keing necessities
in every “basic” record library;
and second, to enable music-
lovers (particularly where there
"are young persons in the fam-
ily) to increase their enjoyment
and understanding of thesc mas-
terpieces — and indeed, all the
music they hzar.

HEART OF THE IDEA —MUSICAL
ILLUSTRATIONS — The 10-inch
recording sensibly takes the
place of the time-honored
printed “pregram notes” — al-
most necessarily inadequate,
and usually impossible to follow
by persons who have had no
formal musical training. By con-
trast, this new idea now enables
the writer of program notes to
show you, by Faving a full or-
chestra demonstrate the main

March, 1956

features of the work, what to
listen for in order to get the
maximum enjoyment.

EVERY MONTH a great work of
recorded music, featuring some
of the world’s most distinguished
musicians, is announced and de-
scribed in advance. You let it
come, if you want it. If not, you
can reject it by sending in an in-
struction form, always provided.
When you decide you want the
work described, the 12-inch Per-
formance Record and the 10-
inch Musical Program Notes are
shipped together at a combined
price of $3.90, plus a small
charge for mailing expenses.

A DEMONSTRATION OFFER —
The two records by Leonard
Bernstein described at the right
will be sent you at once—with-
out charge—if you enroll now in
a trial subscription, and agree
to buy only two other Music-
ArpreciaTioN selections during
the next year, from among at
least fifteen that will be made
available.

LEONARD
BERNSTEIN

conducts

DVORAK’S
New World Symphony

AND ALSO PROVIDES THE
MUSICAL PROGRAM NOTES

BOTH RECORDS

Given to you
IN A TRIAL SUBSCRIPTION

—if you agree to buy two other Music-

Appreciation selections during the nextyear

=

PLEASE RETURN ONLY IF YOU HAVE A 33'5
R.P.M. RECORD PLAYER

Mr.
| Mrs. B e —rs
Miss (PLEASE PRINT)
ADDRESS.
Postal Zone No.
CULY:... comeeevegms (f any) ... STATE............

MUSIC-APPRECIATION RECORDS R68-3
¢/o Book-of-the-Month Club, Inc.
345 Hudson Street, New York 14, N. Y.

Please enroll me as a subscriber to MosIc-
APPRECIATION Rrcords and send me, without
charge, the 12-inch 3315 R.P.M. Demonstration
Record of Dvorak's New World Symphony con-
ducted by Leonard Bernstein, together with
the 10-inch Musical Program Notes Record
written and also conducted by Mr. Bernstein. 1
agree to buy two MUSIC-AFPPRECIATION selections
during the next year. and I have the right to
cancel my subscription any time after buying
two selections.




What's new |

in magnetic recording |

Important News! If you own a tape recorder,
you’ll want to take advantage of the big savings
now being offered in magnetic tape. “SCOTCH”
Brand announces a major reduction in the price
of its famous No. 111 Magnetic Tape — from
$5.50 to just $3.50. You save $2.00 on every reel!
“SCOTCH” Brand Magnetic Tape No. 111 assures
you superior recording results . . . reel-to-reel uni-
formity . . . higher fidelity . . . and the exclusive
new ‘“‘Loop-Lok” reel for easier threading. No won-
der it’s the first choice of engineers here and in
almost every country abroad!

NEW TAPE! You’ll want to
try brand-new ‘““‘SCOTCH”’
Brand Extra Play Magnetic
Tape No. 150 on your own
machine. No. 150 offers 509,
more recording time on a
standard-size reel — with
super strength of DuPont’s
famous ‘“Mylar’’* plastic backing. Here’s
your chance torecord longer broadcast con-
certs, news events, family parties—with
only a minimum number of interruptions for
reel change. Enjoy this added convenience. ..
along with the brilliant fidelity you get only
with “SCOTCH” Brand.

**Mylar” is a DuPont registered trademark.

“Talking Letters’’—messages recorded on mag-
netic tape and sent to friends or relatives who own
tape recorders—make a wonderful and welcome
surprise. They're particularly appreciated by shut-
ins or those with poor eyesight. You'll find it takes
just a few minutes to record a friendly, personal
tape-letter (try listing beforehand the subjects you
wish to discuss)—and the cost of mailing is negli-
gible. Tape reels can be mailed across the country
for just pennies and require no special wrappings.

FREE BOOKLET! Learn how
to splice tape . . . make better
recordings . . . how to edit
and time tape reels by read-
ing ““You Don’t Have to be a
Recording Expert ...”’, a new
: 20-page booklet offered free of
cost. For your copy just drop a line to: Minne-
sota Mining and Manufacturing Company,
Dept. 1J-36, 900 Fauquier Avenue, St. Paul 6,
Minnesota.

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.
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LETTER

FROM OUR READERS

Metal Locator Sensitivity
" T have been looking for a wayv to boost the
penetrating power of your metal locator (June,
1955, issue, p. 47).

Wittiam T. SHAw
Shreveport, La.

Sorry, Bill, but there’s no really simple way
of boosting the sensitivity of that particular
model. If you want to search down to 10 or 15
feet, it will require a locator similar to the Type
MA distributed by Fisher Research Laboratory,
1961 University Ave., Palo Alto, Calif.

Underwater Detector
® T need to search for fishing and hunting equip-
ment under water. Can I use your metal locator
(June, 19585, issue)?
M. D. Burr
Centralia, III.

Possibly vou could make use of this device, but
the difficuliies involved in waterproofing the oscil-
lator housing, search coil, etc., would be tremen-
dous. We wonld suggest contacting Bludworth
Mavrine, 92 Gold St., New York 38, N. V., for in-
formation on the Model UM L-2 underwaier metal
locator which was mentioned several times in Life
magasine.

12” Speaker in $2 Baffle

® T wonder if a 12” speaker will work in the $2

speaker enclosure described in your November
issue?

L. H. DWORETZKY

Valhalla, N. VY.

® My speaker is a G.E. 1201A. Can I use it in
the $2 baffle?

Joun B. KILLORAN

Flushing, N. Y.

® Anm interested in purchasing a G.E. 1203-A.

Could I design the enclosure one-third larger?
PETER Moop
Dallas, Texas

® How do I calculate dimensions for a 12"
speaker?

RicHARD YOUNGKIN

Meadville, Pa.

Please, fellows, we’re sorry! Next time we’ll
get a “universal” design for all sizes of speakers.
The $2 bafle was designed to be cut from a
single 4 x 4’ piece of Celotex. It will not hold @
12" speaker. Probably it can be designed one-
third larger, allhough we have no way of know-
ing how well it would perform. Look for a low-
cost 12" baffle in our next issue. Believe il or
not, i’ll work better than the labyrinth baffle.

Protect Bandspread Capacitor
B It might be a good idea to shield the variable
capacitor used in W1FSN’s article (“More Band-

POPULAR ELECTRONICS
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LEARN

AUTOM i O N
TELEVISION

RADIO - ELECTRONICS
FASTER and EASIER with the aid of

THESE TWO D.T.l.
"EXCLUSIVE FEATURES

Exclusive! DeVry Electro-Lob*, and
Home Movies Speed Training

Only wittv DaVry can you get the speed cnd snse
of training which the Ele:tro-Lab affords. Through
its transparent base you see both tap and
bottom of m circwit. Yau fallow any wiring
diagram plosecd/ undernsath. Cuts down
time-wasting solderirg! You use quick-
operating spring connectors. Understand-
ing of eac circuit is faster . . . better . .
by this method.

You see principles, too, with DeVry
home monies. You watch electrons on the
march; yes run the projector as slow or as
fast as yeu want. All this with many mod-
ern, easy-to-read, fold-out diagrams right
ﬂlongsndc resding maties, re-edited often
to { curment davel . You get
frequent consultation Thu! s why fraining
is so pracvical, so inveresting, so thorough,
at DeVry. *Trade-mark

2

Build, Use, a1d Keeg Your Own Equipment

To measure voltage and sesistance you'll need
a high-quality Vacuum Tube Voltmeter Yo
analyze pulses and waveforms of moderm: cir-
cuits, you"ll nzed a commercial-type S5-inch
Oscilloscgpe. Ne need to buy such expensive
equipmeni—you can build it—you know everyconnec-
tion In it. You Il wse it ali thraugh your 'rmmng, and in
a profitable e ectronic carser later. Let us give you all
the facts—prave fo you why DeVry training is better!?

FRE.E.' Get Free Informnation Folder.
Just Mci us the Coupon “One of America’s Foremost
Electronics Training

) Mm,N

)2 (.
= 25 Tecmm:il E]
“viags | [Stincte- B
P

Member of National Home S'udy Coun::l

DeVRY TECHNICAL INSTITUTE

CHICAGQ 41, ILLINOIS
FORMERLY
DeFOREST'S TRA

ING, INC.

March, 195&

HUH SRk

YACUUM TUBE BEe

VOLTMETER

OPPORTUNITIES ARE GROWING

Right this minute Avtomation is creeping up on many
unskilled jobs. Right now, the field of Automation-
Electronics, Radio, Television, Electronics has advanced
from last year—that’s why it's smart to insist on 1956-
model training.

You need training that's up-to-date, yet down-to-
earth . . . with y theories bed out of it,
but essential principles kept in it. A program that's
based on today’s practical problems. That's the kind of
training you need—the kind DeVry Tech offers you.

Why DeVry Tech Training Wins

Thousands of 0.T.1. men have finished their training, and
stepped out into good jobs—tfamiliar wnh the opuu'ing
principies of d: cial t, in step
with current commercial techniques. Thcy can do their
fobs because they have been doing something very
similar in DeVry training! Over 300 practical projects
developed from 16 shipments of equipment. They have
built their own instruments. They have learned from
highly-trained instructors who take a personal inter-
est. That’s why the DeVry methad is so much in demand.

NO PREVIOUS TECHNICAL
TRAINING NEEDED!

DeVry prepares you thoroughly, even though
you have never wired up a circuit; even
though you are not familiar with electricity.
You learn in your own homs, build your own

broad from room
to reom 1n yeur home. Earn while you train—
scores have paid for their course by servicing
TV ond Radio sets In their spare time, And
DeVryhelps you getstarted whenyou're trained.

Valuable information for men
subject to military service

D-VRV TECHNICAL INSTITUTE

4141 Belmont Ave., Chicago 41, ill.  Dept. PE-3-M

\\ 1 would like complete facts including 89 Ways

to Earn Money in Television-Radio-Electronics.”

Age.

Street

(PLEASE PmINT)

Apt

City

Zone State.

1021

D.T.1.'s training is available in Canada.
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FREE ==

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

5 PUSH-pULL t YACUUM TUBE
]
0SCILLOSCOPE : NOLTMETER

#4258

KIT $44.95 1 Wired $39.95 |
Wired $79.95 4
[}

: #
v KIT $25.95

For Laboralory Precision at Lowest Cost—
buy EICO!

1000 Ohms/Volt

MULTIMETER

#536
KIT $12.90
Wired $14.90

A
d $49.95

You build EICO KITS in I evening, bui~
they last a lifetime!

6V3& 12VBATTERY ELIMINATOR |

RF SIGNAL GENERATOR #320
S 7-'~,-.

XIT $19.95 Wired $29.95 + KIT $29. ired $38.95

EICO—perlormance-proved by TV manulac-
turers. electronic schools and over [00.000
servicemen! OVER V2 MILLION in use todayl

NEW! COLOR &'

NEW! 20-Watt Ultra-Linear

5-MC TV SCOPE !
#460 1 @

KiT $79.95 |

Wired $129.50 1

MAIL COUPON NOW. Prices 5% higher on
West Coast. Electronic Instrument Co.. Inc..

....... - .
Send FREE 1956 Catalog and name o
neighborhood EICO distributor. PE-3
NAMO ..o _
Address
City...

Occupation ................ R — s o -

spread with the SW-54", Dec., 1955) with a Mini-

box. This would reduce the drift caused by hand
capacity.

AL Kare, WNIGIS

Chelsea, Mass.

Saturable Reactors

® I think Mr. Katona (“Letters to the Editor,”

Oct., 1955) would be interested in reading the

book by Leonard R. Crow titled, “Saturable

Core Devices.” It is published by Scientific Book

fudblishing Co., 500-30 South 4th St., Vincennes,
na.

AE3 CHARLES NOLLE

NAS, Jacksonville, Fla.

Good Results with $2 Baffle
® This is a photp I snapped while my “assistant”
fitted together the $2 baffle. I am pleased with

the results and would like to see more material
on this level.

WELDON W. SHowS, JR.

Baylor University

How come vou built it as we said? Every-
body else wants to put in a 12" speaker (see
p. 10). Anyhow, we're glad you liked it. Look
for a great many more ideas on the how-to-do-it
level by our cost-conscious editors.

Inquiries? 2 ? ?
® T have obtained a transformer with the manu-
facturer’s number 52C204 on it. Please send me
specifications.
(Name withheld)

Many thanks for vyour high opinion of our
perceptive powers, but honestly Mr. , did
vyou really think we could answer this one?

Case of the Missing “R”
® In your “Carl and Jerry” (January, 1956, page
103), that emergency call QRR should have been
QRRR. Tell Mr. Frye that QRR now has a dif-
ferent meaning.

Dave Ebppremon, K5DIR
Dallas, Texas

Youw're right on the ball, Dave, for QRRR
would have been proper. It is the official ARRL
“land SOS” cull.

Increasing ““Regenode” Sensitivity
® Readers may be interested in my further ex-
periments with the ‘“Regenode” receiver (page 51

POPULAR ELECTRONICS



Look over this list of career op-
portunities. ['ind the field where
Will

you be successful in it? Or will

you’ll spend your future.

you barely make a living? Here’s
a chance to find out! 1. C. S. will
send you absolutely free an up-
to-date brochure on the field that
interests you — including job in-
formation and 1956 opportunity
outlook. Mark and mail the
coupon today!
SPECIAL FREE OFFER
36-page book,
“How to Succeed.”
Authoritative career
guide filled with
helpful tips. Sent free
with brochure

to those who mail
coupon without delay.

Member, National
Home Study Council

IS |

For Real Jcb Security —Get an I. C. S. Diploma!

INTERNATIONAL CORRESPONDENCE SCHOOLS

I. C. S., Scranton 9, Peniia.

BOX 766228, SCRANTON 9, PENNA.
Without cost or obligation, send me “HOW to SUCCEED"” and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):

(Partial list of 277 courses)

ARCHITECTURE AVIATION CIVIL, STRUCTURAL _LEADERSHIP O Television Technician
and BUILDING O Aeronautical Epzmeenng Jr. ENGINEERING O Foremanship RAILROAD
CONSTRUCTION O Aircraft & Engine Mechanic O Cvil Engineering [ Industrial Supervision O Air Brakes [J Car Inspector

O Air Conditioning— Refrig.
0 Architecture

BUSINESS
O Advertising

O Construction Engineering
O Highway Engineering

O Leadership and Organization [J Diesei Locomotive
{ Personnel-Labor Relations O Locomotive Engineer

O Architeciural Interior 0 Bookkeeping and Accounting (] Reading Struct. Blueprints MECHANICAL O Section Foreman

O Building Contractor 0 Business Administration O Sanitary Engineering AND SHOP STEAM AND

O Building Business Correspond DO Structural Engineering [J Gas—Electric Welding DIESEL POWER

O Carpenter anid Mill Work O Public Accounting O Surveying and Mapping O Heat Treatment O Metallurgy [J Combustion Engineering

0O Estimating O Creative Salesmanship DRAFTING O Industria: Engineering [ Diesel—Elec. [J Diesel Eng's
O Heating [J Federal Tax O Aircraft Drafting O Industriai Instrumentation [ Electric Light and Power

[ Painting Cont-actor (7 Letter-writing Improvement (0 Architectural Drafiing [J Industriai Supervision (J Stationary Fireman

] Plumbing (1 Office Management [ Electrical Drafting [J Internal Combustion Engines (J Stationary Steam Engineering

O Reading Arch Biueprints
ART

O Cartooning

O Commerzial Art

[ Fashion illusk-ating

[ Magazine fliustrating

[ Show Card and Sign Lettering

0 Sketching ane! Painting
AUTOMOTIVE
[ Auto Boely Rebuilding
O Auto Elec. Tes hnician
[ Auto-Entiine Tune Up

[ Professional Secretary

O Retail Business Management

O Sales Management

O Stenographic-Secretarial

O Traffic Management
CHEMISTRY

[ Analytical Chemistry

O Chemical Engineering

O Chem. Lab. Technician

O General Chemistry

O Natural Gas Prod. & Trans.

O Petroleum Engineering

O Plastics

[0 Mechanicai Drafting

O Mine Surveying and Mapping

O Piumbing Drawing and
Estimating

O Structural Draiting
ELECTRICAL

O Electrical Engineering

[ Efectrical Maintenance

O Electrician [J Contracting

0O Lineman
HIGH SCHOOL

0 Cominercial O Good English

O High School Subjects

O Machine Design-Drafting
[ Machine Shop Inspection
O Machine Shop Practice
O Mechanical Engineering
O Quality Control

O Reading Shop Blueprints
O Refrigeration

[ Carding and Spinning

[ Cotton, Rayon, Woalen Mig.

[ Finishing and Dyeing

[ Loom Fixi'g D Textile Des'ing

O Textile Eng'r'g O Throwing

[0 warping and Weaving

O Sheet Metal worker MISCELLANEOQUS

0 Tool Design (1 Tootmaking (] Domestic Refrigeration
RADIO, TELEVISION [J Marine Engineering

0O Industrial Electronics [ Ocean Navigation

[ Practical Radio TV Eng'v’'ng [ Professional Engineering

[ Radio and TV Servicing O Short Story Writing

O Automotile O Pulp and Paper Making 0O Mathematics O Radio Operating O Tetephony
Name. Age_— Home Address
City_ Zone. State_ ___Working Hours AM toPM_____
Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd.,
0 Montreal, Canada. . Special tuition rates to members of the U. S. Armed Forces.

March,
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Cat. No. PC-200

$9.00

without (ubes
(suggested net price)

Here's where
the fun begins!

LCentralab Ampec?®
3-stage P.E.C
Audio Amplifiers.

You can use them to build all sorts
of exciting, miniature projects —
pocket radios, mike preamplifiers,
signal tracers, portable megaphones,
phonograph pick-ups, hearing aids,
model controls—even stethescopes

Yes, sir, you can really have a
“picnic” with Ampec. It's the
highest form of Printed Electroni¢
Circuit and provides complete
electrical service from input to
output. Wiring, capacitors, resistor,
and tube sockets are bonded to a
single, master plate.

Even with tubes, Model 2 Ampec
is smaller than a book of matches.
Model 3 is smaller than a postage
stamp—and it has a tone circuit,
besides!

Ask your Centralab distributor
to tell you more about Ampec.
And send coupon for Booklet 42-142
with specifications and applications.

*Trademark

LEEL L L LTy

n N ¥.16558 :
®

]

A Division of Globe-Union Inc. 1
994C E. Keefe Avenue, Milwaukee 1, Wisconsin :
Send me free Booklet 42-142. .

]

Name o H
ame. H
(]

Address. [
. [
City. Zone  State L 1
o
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of the January, 1956, issue). I have found in
weak signal areas (broadcasting stations more
than 25 miles away) that increasing the value of
the screen resistor R2 from 33,000 ohms to 270,
000 ohms, and simultaneously decreasing R5 from
470,000 ohms to 270,000 ohms, will double the
sensitivity. Readers close to broadcasting stations
should not attempt this modification as it may
make the receiver unstable.
FraNnk H. TOOKER
Lakehurst, N. J.

Photo Flash Guns

" T am most interested in obtaining further infor-
mation on electronic flash gun circuits,
Max B. GraTzL
Santiago, Chile

% T would like to combine my photography hobby
with electronics, and am interested in building an
electronic flash unit.
ALBERT DEINER
Baltimore, Md.

We have nothing scheduled for the immediate
future on the topic of electronic flash guns. How-
ever, we strongly recommend that all readers in-
terested in flash guns read the January, 1956, issue
of our sister publicalion POPULAR PHOTOGRAPIIY.
Note especially the article by Bob Schwulberg on
electronic flash guns.

Garage Door Opener

® Can we see something new and unusual in a
radio-controlled garage door opener?

CarL CoNTI

Burlington, N. J.

The editors have never been too happy with the
garage door opener article published a number of
months ago. We are in contact with two designers
that promise some very interesting and novel ap-
proaches to this problem and hope to publish full
details within the next few months.

Wire to Tape? ?? ?
® Is there some way I can convert my console
wire recorder to a tape recorder?
Henry TooN
Cincinnati, Ohio

This conversion would appear to be a little too
extensive for the average reader even to coniem-
plate. It would mean revamping the mechanical
arrangement, and adding new record and erase
heads, as well as new bias supplies. Undoubtedly
it can be done, and we would like to see an article
on the subject. Any volunteers?

More “Phonogenic Music”

® T have just finished reading the Fantel article,
‘Selecting Your ‘Phonogenic Music’” (January,
1956, page 87), and find that it has really helped
me in getting the right type of records. I called
the record store to order the ones mentioned, and
I sure would like to sec a follow-up article.
GEORGE BoniTo
New Bediord, Mass.

That's fine, George. We liked those recont-
mendations ourselves. We'll take a look to see if
there isn’t a lot more to say on the subject. —30—

POPULAR ELECTRONICS
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time, money — makes you an

60% to 759% of all TV failures are
caZ:ed by f«ﬁtlty tubes. This amazing
new giant-sized “Detect-O-Scope’

tells you, at a glance, exactly how to
sget bRd tubes SR A S?‘zis- righted. Sells for $1.00 but yours

pert” TV trouble-shooter! Gives

YOURS FREE WITH THE FAMOUS MAN

AND

FIX TV e

Enables You to
in a Jiffy!

absolutely FREE on this offer!

AT LAST—a well-known
EXPERT tells you in
PLAIN ENGLISH how to
fix TV or radio sets! Right
from the very first chap-
ters you can start doing
simple repairs...and be-
fore you're HALF way
through the manual, you
can fix HALF the television
and radio sets that you en-
counter. In just a few weeks
you can start fixing your
own and friends’' sets ...
even start your own money-

the EASY way to FIX IT!
Why It's So EASY
John Markus, Associate Editor of
Electronics Magazine, spent FOUR
years making this one-volume manual
practical and easy-to-follow — even

McGraw-Hill’s Amazing Néw
Low-Cost Instruction Manual Skips
Hard-to-Understand ‘‘Theories’’

Is HOW-TO-DO-IT in PLAIN ENGLISH

Tells HOW To *‘Cash In"" ON THE
BIG DEMAND FOR RADIO-TV REPAIRMEN

Over 25 million TV sets . . . over
100 million radios! Make nice extra
money jusi fixing sets ror friends and
neighbors in your spare time . . . or
start your own full-time repair business.
Book tells exactly how to get
started; which tubes to stock:
how to make a service call.
Actually start fixing sets and
making money before you're
half-way through book.

—
March, 1956

” for the most ‘“unhandy” be-
ginner. A-B-C directions
and 700 clear photos, dia-
grams, and drawings show
exactly WHAT and HOW
to fix, step-by-step. Includes
everything you need to
know: where and how to
" buy tubes and parts; where
and how to get an official
circuit diagram of any set;
how to choose and use basic

Save Money on t 2 tub
Your Own Set ools; how to test tubes

Save $50 to $100 a

2 2 ear installing and
making business at home. ierviclng your ow;!n set. common TV con- |

NO complicated formulas! Book tells what to do trols:
NOT a study book! Deals if picture is blurred— “‘cures’ for com-
only with parts that go sgl“’vi‘d“:"‘i"td_ma‘,‘e mon TV and ra-
wrong in sets—tells HOW gr l;;acgkgﬁ “?33,:_ dio troubles ; how
to find the trouble — and ‘snow'—drifts—ete,

WITHOUT a tube tester;
how to use B8

simple

to fix loudspeak-
ers, phono pick-
ups, install and check an- [
tennas—and much more. §

P aaas
Amazing New TV'DET ECT-0-SCOPE’

e!

Spot Bad TV Tubes

i i i bes that
dentification numbers of tu

lmay be causing trouble; shows you
how to locate, check' and x'eplacve
them safely. 16x 21 inches: copy-

UAL DESCRIBED BELOW

PARTIAL CONTENTS

Mow to Remove and Replace Tubes e Testing Tubes
without a Tester
Supply Troubles ¢ How to Test and Replace Resistors,
Switelies,
Speukers ¢ I'hone Pickups ¢ Antennas und MUCH MORE.

Contrale,

______—_____'

FREE 10-DAY TRIAL COUPON
—

RIGHT AWAY

= —even if you never fixed a lamp or doorbell before!

e TUsing a Table Tester s Power

Condensers, Coils, Transformers

]
McGraw-Hill Book Co., Dept, PEL-3,
SEND NO MONEY | 327 west 41st St., New York 35, N. Y.
. I Please send me the big TV DETECT-O-SCOPE Chart I
Mail coupon below— ] FREE. with a copy of John Markus’ Television and
without money! When I Radio Repairing for 10 days’ FREE EXAMINATION.

book arrives try it out on

If not delighted,

1 may return book. pay hothing.

Otherwise, I will send only $1.95, plus few cents de-

your own or fxeighbors' Ilivery charges: then 3 monthly instaliments of $2.00 I
sets. See how simple and Ieach. The Detect-O-Scope Chart is to be mine tol

easy it makes nearly every
repair job. Make it pay I Name

keep FREE,

in any case.

for itself in 10 days or I i
don’t keep it. Mail coupon Address

NOW to: McGraw-Hill I (o} [ Ze—mn—

Book Co., Dept. PEL-3,
327 West 41st St., New I

PEL-3 |

Zone. State.

SAVE MONEY. Check here if enclosing $7.95 WITH
coupon. Then WE pay all delivery charges. Same I

York 36, N. Y. I_lo-day return privilege. (Ofer good in U.S.A. only.J
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BANISH TRACKING ERROR with ‘
ORTHO-SONIC V4 TONE ARM

PAT.
FPEND.

NOW, GET PERFECT HI-FI PLAYBACK

SAVES RECORD LIFE. ORTHO-SONIC V/4 guides the
stylus (distortion-free) in a straight line...same
as original recording. Because of virtually fric-
tionless movement, tife of records and stylus is
extended far beyond present-day standards.

NO RECORD SCRATCHING. Arm itself is stationary;
swings away only when changing record. Stylus
easily set by slight tilt of arm; no scratching pos-
sible as In manual fumbling.

FITS ANY TURN TABLE. Because of radial move-
ment, arm may be set close to turn table...in any
compass position. Arm can be used with smallest
cabinet, yet plays any record including transcrip-
tion size. Anyone can install it in a few minutes.

10 EXCLUSIVE FEATURES. write for iflustrated
folder of ORTHO-SONIC V/4 Tone Arm showing 10
remarkable features. Name of your nearest dealer
will be furnished. Price, ONLY $44.50, postpaid.

ORTHO-SONIC INSTRUMENTS, Inc.
66A Mechanic Street, New Rochelle, N. Y.

NO FREE GIFTS! NO COUPONS!

LOWEST TUBE

ALL TUBES UNCONDITIONALLY GUARANTEED FOR | YEAR

INDIVIDUALLY BOXED
2AT7

PRETESTED TUBES
6ACT7 |  6BKS5 | 6SK76&T
6AGS 6BK7 65L7GT
6AG7 6BL7GT 6SN7GT
6AF4 65Q7
6AKS5 6SR7
6€T8
6uUs
6V3
6V6GT
6CD6G 6WAGT
6AUSGT | 6F6 6W6GT
6AV5 6HEGT 6Xa
6AVE 6J5GT 6X5GT
6AXaGT 6J6 6Y6G
6AX5GT 6K6GT 7¢C5
6AHAGT 6LE 7C6
6BA6 654 7E7
6BCS5 6s8GT 7F7
6BE6 6SA7 7F8
6BG6G 6SH7 | 7N7

125L7GT
125N7GT
6BJ6 6SJ7GT 12ALS 128Q7

KLIPSCH

B

&

. corner horn

sSpecker system

@ ; X7 s ¥

- e -, e
]

b

L] . r

¢ L

§ —

Designed and $
manufactured by the orig-
inator of the Klipschorn
speaker system, the Short-
horn is second only to the
Klipschorn system in per-
formance. Using coordi-
nated acoustic elements,
including filters, it offers
exceptionally smooth re-
sponse, free from distor-
tion. Back loading horn
extends bass range without resonance.

Available in kit form, with or without
drive system. Prices from $39 for the do-it-
yourself horn kit to $209 for assembled horn
with Klipsch Ortho 3-way drive system in-
stalled. Write for literature.

KLIPSCH & ASSOCIATES

HOPE, ARKANSAS

NO BONUSES EXCEPT THE

PRICES

Take your pick!

Any Assartment!
12SR7

1978

19BG6G

= ' u B E
I‘\ l1‘\ ea.

BRAND NEW PICTURE TUBES

RCA ond DUMONT Licensed
12LP4 14.99 | 16RP4 17.00 | 19AP4A
14BP4 15.99 | 17BP4A 19.00 19DP43A
16AP4A 19.99 17HP4 19 00  20CP4
16GPa 20.99 | 17LPa 00 21ALP43A

Picture Tubes Shlpped F.O.B. Passaic, N

Quantity Buyers!
100 Tubes — $38.00

FREE POSTAGE on all prepaid
U. S. A, orders. 25c handling

\ charge on all orders under

TUBE MART DISCOUNT $5.00. 259 Deposit on all
C.0.D.'s. Subject to prior sale.

HOUSE Write for transmitter and special

The Lokpet Bldg. Passaic, N. J.

hurpase tube list.
PRescott 3-0330
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~-RADIO-
ELECTRONICS

Get the best!

Get National Schools’ SHOP-METHOD HOME TRAINING!

Start now! Why wait around for that raise or promotion
that may nevar come? Get started now in high-paying
TV-Radio-Electronics! National ScFools’ SHOF METHOD
Home Training preparss you for saccess-in a top-salary
job or in yeur cwn busness. You learn all three .. . Televi-
sion,Radio, Electronics...in one complete course. Cur Shop-
Tested lessons and manuals help ycu master all pnases in
shortest possible time! Send coupon, find out today!

WHY NATIONAL SCHOOLS LEADS THE FIELD

Located in the “Television Center” of the world, vur staff
is in close touveh with latest develcpments anc oppartun-
ities. We give vou personalized jok placement ass:istance.
We also give you confidential help with both techriczl and
personal protlems relating to_your training. We show
you how to make Part Time Earniags as you Prcgress.
Whether you live 30 miles away, or 3,000, you will always
be pleased with our prompt, friencly service!

DRAFT AGE? Our home training helps you achieve special-
ized ratings end higher pay grades if you go ir service.

——

30 MILLION TV SETS

need regular repair! Color TV
means more sets than ever be-
fore. NOW is the golden oppor-
tunity to cash in on this multi-
_billion-dollar industry.Or‘‘write
your own ticket” in broadeast-
ing, manufacturing,
and other speeial-
ized phases!

YOUR AGE
IS NO
OBSTACLE!

Send for

FREE LESSON!

‘“\ FREE BOOK & SAMPLE LESSON
\ will convince you!
\ SEND COUPON RODAY!

March, 195%

We send you this precision-tested Multitester! Plus parts
to build Oscillators, Receivers, Signal Generator, Contin-
uity Checker, Combination Short Wave and Standard

="

Broadcast Superhet Receiver. All

this equipment is part of your National Schools course.

NO EXTRA CHARGES!' Send~coupon for free books!
NATIONAL SCHOOLS, s i ™

world-famous technical

trade school. Now in our [l il

50th year! ! i i

TECHNICAL TRADE TRAINING SINCE 1905

LOS ANGELES 37, California - CHICAGO: 22 V/. Madison St.
IN CANADA: 811 West Hastings Street, Vancouver, B. C.

o APPROVED FOR G. I. TRAINING
o BOTH HOME STUDY AND RESIDENT COURSES OFFERED

MAIL NOW TO OFFICE NEAREST YOU!
{mail in envelope or paste on postal card)
NATIONAL SCHOOLS, Dept. R2G-36

4000 SOUTH FIGUERCA STREFET g 22 W. MADISON ST.
I LOS ANGELES 37, CALIFORNIA CHICAGO 2, ILLINOIS I

Please rush FREE BOOK, “My Future in Radio-Tele- |
vision-Electronics;” and FREE LESSON at once. I un- l
derstand there is no obligation, and no salesman will call.

NAME  BIRTHDAY 19 I
ADDRESS - S '
CITY __ ZONE STATE

[ Check if interested ONLY in Resident Training at Los Angeles.
VETERANS: Give date of discharge

|
L e e e e e o e e e e e e e i




MONITORS CIRCUITS
WITHOUT ATTENTION

gz2z2

The Solutlon to Your Troublesome

“INTERMITTENT”” Problems!

/’/\ New...for

= Television
and
Industricl

$"950

TRACER

STENY sIGNAL
,.yuuﬂ'"'"i

vEL 8

Model SL10

N,

Cd
Jee==_\ - MONITRON
SIGNAL TRACER
AND INTERMITTENT LOCALIZER

In servicing TV receivers, transmitters and similar
electronic equipment where the output signal does
not energize a sound producing indicator, a device
is needed o actuate visible and audible alarm in
case of a break in the signal path The Seco
MONITRON does just that and more!

Performs 4 basic functions:
1. Monitors circuits without attention

2. Monitors 2 circuits at once (on same or separate
chassis.)

3. Operates as a signal tracer
4. Makes point fo point gain measurements.

Another'Serviceman's Timesaver joining these
indispensable Seco Testers.

Model FB-4

GRID CIRCUIT FLYBACK CIRCUIT AND
TUBE TESTER ) INDUCTANCE ANALYZER
Your Jobber has 'em or write for information.

S ECO MFG. CO.

-@ | PENN AV M NNEAPOLIS, MINN.

|

. |

== t
Model GCT-5 :
'

HUDSON HAS 'EM!
COMPLETE PARTS KITS

for FEATURE PROJECTS
in this Magazine

We've put together FROM QUR
REGULAR STOCKS OF STANDARD
BRAND PARTS, complete kits as
shown in the parts lists of fea-
ture projects in this issue of
Popular Electronics. These com- <
ponents are all BRAND NEW,
FULLY GUARANTEED, and SPE-
CIALLY LOW PRICED FOR THESE
PROJECTS!

“THERMISTOR FIRE ALARM”
Complete Kit of Parts. .

“SIGNAL TRACING ON A LOW BUDGET”
Complete Kit of Parts. ... . Special

Spe;ial $I 39 5

$2595

EREC-TRONIC
MULTI SET KIT

Anyone can build! 15 circuits, 12
radio recenvers, signal transmltter
code practice unit. "Jiffy Clip"” Sys-
tem, no soldering. Complete with

‘ ™ batteries. .$19.95
L PLEASE INCLUDE
autwomzeo  racronr ummums 20% DEPOSIT WITH
C.0.D. ORDERS
H d Mall Order Dept. PE-3
24010 & uuvmo- ¢OIP 48 West 48th Street
(u(nol New York 36, N. Y.
' FREE BA’'s NEW 1956
) CATALOG
YESSIR-ITS THE
KING-SIZE CATALOG-
16¢ KING-SIZED (81 x10':) PGES
OFFERS MORE ITEMS PER PAGE--IT'S

EASIERTO USE...IT'S EASIER FOR
YOU TO ORDER

il COMPI.ETE
¥ Guipe 1o ¥
EVERYTHING
IN RADIO, TV,
“\ELECTRONICS

”100's OF
BRAND NEW \
ITEMS LISTED

||l HERE FOR THE |
\ VERY FIRST

DIy

| SINGE, 2_; ifi
oot Gy Guit ot ST
N \‘-s

INCLUDES '\
21 BIG PAGES
[ OF BARGAINS
1\ NOT FOUND IN |
\ ANY OTHER
CATALOG

Dept. PE-1012-14 McGee St.,

Kansas City 6, Mo.
O Send Free B-A Catalog No.

561.

State:............
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NOW...RCA trains you at home

to be an expert technician in
RABIO TV ELECTRONICS * TV SERVICING ° COLOR TV SERVICING

NOW THREE MOME STUDY COURSES
... prepared by instructors of RCA
Institutes in cooperation with techni-
cians, engineers, and training special-
ists of RCA. Clearly written . . . easy
to understand . . . the same high cali-
ber instruction as given in resident
classrooms of RCA INSTITUTES.

® COURSE |=—RADIO-TELEVISION
ELECTRONICS—starts you from the
ground up to 2 solid working knowl-
edge of electronics. Without any
previous expetience, you get a thor-
ough training in radio theory and
servicing techniques for AM, FM,
home and cax radios . . . plus an
introduction to the fundamental
theory and practices of television.

@ COURSE II—TELEVISION SERVICe
ING—prepares you to advance from
radio into the expanding field of tele-
vision servicing as a well-trained
service technician. If you have comr

leted Course I or are now working
In the field of radio or TV, Course 11
will show you the many special tech-
niques of trouble-shooting, aligning,
checking, and repairing modern black
and white TV sets.

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
® 350 WEST FOURTN STREEL NEW YORK 14, N.Y.

March, 1956

NEW TV KIT AVAILABLE WITH
COURSE [l—there is no better way
to learn than by doing and RCA
Institutes has developed a large-screen
TV KIT available to home study stu-
dents to build while taking Course 11.
It has the most modern up-to-date
circuitry, actually enabling you to
apply at home all the latest servicing
techniques.

#® COURSE 11I1—COLOR TELEVISION

SERVICING—covers all phases of

color servicing techniques. It is a
practical, down-to-earth course 11
color theory as well as how-to-do-it
servicing procedure. A natural move
“up” from Course II or for those
now employed in TV.

SINCE 1909, RCA INSTITUTES has
trained thousands for sucessful
careers in electronics. Many gradu-

RCA Institutes, Inc., Home Study PE-36 LS
350 West Fourth Street, N.Y. 14, N. Y.

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

ates have established their own paying
business. Now this opportunity 1s
available to you at home.

UPAY-AS-YOU-LEARN" PLAN . « «
you pay for one study group at a
time, as you progress through the
course. Tuition costs are amazingly
low. For full details, mail coupon.

A SERVICE OF RADIO CORPORA-
TION OF AMERICA—RCA INSTI-
7UTES is licensed by the N. Y. State
Education Department . . . recom-
mended by radioand television service
organizations.

SEND FOR
FREE
CATALOG
NOW

Address——

Plzase Print

City

-
|
|
|
|
l Name
|
|
|
|

__Zone——State

N ——
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ANSWER?

S N O W

REMEMBER "AUDREY?”

4 Some time ago I saw a newspaper item about
a device called “Audrey.” It was supposed to
work with a telephone, What was it?

UTAH 12 COAXIAL DON CAMPBELL

SPEAKER Utica, N. Y
r12" woofer-314” tweeter ideal ) ’ )
O any custom installation. In . I s
factory sealed cartons. List ‘ The name "“Audrey” was coined by Bell Tele-

phone Laboratories to identify its “automatic

digit recognizer.” This was a sensitive device

PrCE RIS ow $11:50

} & Element Conical TV | famous make e AT S |
ANTENNA KIiT YOLTMETER OHM WIKE for § |

VHF. A
Incl. 5’ mast. 60’ twin | 414", 205 accu- $19 val $Iz
lead wire, 1 chimney | rate—800 micro- | 6 x 8" REAR
mount, 1 lightring arres- | amperes meter SPEAKER KIT
tor, 4 screw and 1 mast | with three AC | Mounting. srill.

standoffs, cwrent ranges, | hardware, 3-
with carrying :I'Dae-‘f]ﬁ;_‘m" W“{‘ 1
T_ - List $13.45. | strap. Save now. price $8.50. |
A X \ Now 38-50 sl 1-32 Now 35125
LN T individually boxed. 1 year RTMA Guarantes. Bestl '
- — brands available. Only a partial TUBE Listing,
1 Type Price) Type Pricey Type Price} Type Price r
AT .591|7A48 .47
1B3GT 79 AB .59|7AS5 .55
L4 1 AB4 45(7A6 .47
LG 51 AF4 .BO|7A7 .45
LA4 57 AGS -3 AB .46
LB4 66 AHG6 .80|7BS .41 |
LC6 AKS .80|7B7 .43
LDs 57 la2[7B8 a7 3 |
LE3 .57 6ALIGT .70|7C4a .40
LGS .57 ASS .50 S .44
LH4 .66 AS6 2.00{1956 .66
LNS .47 AS7TG 2.2 19T8 -70
NSGT .55 AT6 4012 7GT 1.50 |
R4 .6 AUSGT 70|25AVS5GT .80
! RS 5 U6 -4 BG6E
$4 .5 6AVS5GT -75|25B8Q6GT 82 1
Ss 5 AXSGT .5 5 ’
T4 .5 B4G N:1 S 2
us 5 6BA6 .49{25Z6GT a2
v -5 68BCS .5 AS 48
xaa .8 6BEB .46{3585 a8
D21 1.0 6BG6G 1.1 cSs 48
| 2vaa 8 N7 l81{3506aT as @ |
ng“ -9 gz -: wa ‘(9)
D6 -4 . 35v4 . s
3LFs & S16.y 4703523 a1 that determined which of ten numbers from 1
gais 4 57, sol30esT  am through 0 had been spoken into an ordinary
gaKa Z; g&vm_ ‘451503 43 | telephone. It responded by flashing an appro-
6BL7GT .7 7 .solsoLecT -451 priate light, as can be seen in the photo. At
1 FREE GIFTS! | the time that the development of this device
Al purngse ELEC, | Reg, §4.95 5.pc. | FREE GIFT COU- f was announced, the Bell Labs people hoped to
eauibped ~ with | PAIR KIT. Inc. | PONS with every | use it in conjunction with their telephone dial-
ne neon as $:4 ea . .
gn%{]vuxamp. Tests scr]elwdrl\'ers: order. SEND for ing operations.
loads from 9¢ to alignment tool
g%o Y?llls. AC sf:g and casfﬁ ;vlt)r; free premijum cat- ’
Wi every every o e
’ or more] order, $25 or more. alog. THE LOWLY FUSE
1 Dumont and RCA licensed CATHODE TUBES A short time ago. I became involved in an arqu.
. I[\)I_I brand new o One year guarantee o Partial listing ‘ ment W‘ilh some engineers on the operation of the
iscounts for the Quantity Purchaser P pe
Type List Price Our Price | Type List Price Our Pric lowly fuse.” It all started over a 1/16-amp. fuse
10BP4 ..%19.95 $10.95 117LP4 .. ,$34.00 $18.0
12LP 5 13.95 | 19AP4 .

28,73 230 ; in a 250-volt d.c. circuit. I had asked if a fuse
2175 | 21ara 111 27100 22.00 rated a.t 12.5 volts, 1/16 amp., would hold in this
19.00 l16rRP4 ... 36.75 17.95 same circuit.

IR o B Lt o Ml S Pnse COB | e contenfion that a fuse will pass a deter.
order. Aijl unusedgemoney refunded with ord‘e)xx Vgrile or lllee mlned amount 01 power. When thlS hm“ 15 ex-
tube and parts list. Subject to prior sale. ceeded, the fuse element heats, melts, and opens

- the circuit. If the above is correct, would it not
follow that a 250-volt, 1/16.-amp. fuse would carry

St anle ELECTHON'GS EOH;’ 1/8 amp. at 125 volts? Also, wouldnt a 125-volt,
: "} 1/16-amp. fuse carry 1/32 amp. at 250 volts?

; 935 MAIN AVENUE - PASSAIC, N. J. | A few of the engineers (university graduates)
) ] stated flatly that I was wrong, but could not de-

oo T i )y L GRegory 1:2498 l finitely say why. One of them said that a fuse,
PREr S Sr S for all intents and purposes, has no resistance,

20 POPULAR ELECTRONICS



WHICH OF THESE
weLL-paip JoBs* po ¥ OU wanr

JOB #1179
VHF AND MICRO-WAVE. Large oil company needs young man to serv-
ice micro-wave and VHF units. Must have FCC license. Oppor-
tunity for advancement.
JOB #1153
AIRLINE RADIO. Nationally known airline has openings for ground
2 radio operators. FCC License required. Many company benefits
plus opportunity for advancement.
ELECTRONIC MANUFACTURER. Leading producer of electronic equip-
JoB 71111 ment offers opportunities in the electronic and aviation electronic
3 field. Knowledge of basic electronic theory essential (FCC License
desirable).

MOBILE RADIO. Two-way communications company needs men for
JOB #1143 mobile telephone installation and maintenance. First and second
class FCC license holders only. Some travel. Many company

benefits.
*We certify that these jobs are currently available. Full details on these
and hundreds more will be sent on request.

YOUR FCC LICENSE HERE’S PROOF THAT CIRE TRAINEES GET JOBS LIKE THESE
AND C|RE DIPLOMA | replied to ‘t\hlekjtll)NOf)jortunities you ”:J’:o[:u:yT;‘is'c:;:aLffothRh?:z:::y,sI
Qualify you for the good O AR o O g e O sl whs employo by hotth Amercan
1 X hearty recommendation for your training Aviation in electronic assembly (final
IODS In Elec‘tmmcs and RadIO and you!J;%bt;s’:li{]fngigsrlet,rvég?t"s‘viIle; md. checkout).‘(’;len A. Furlong, Fresno, Calif.
WRITE NOW FOR CLEVELAND INSTITUTE OF RADIO ELECTRONICS
COMPLETE INFORMATION [l ss00 e rgeo T Consutting Ensineer, Frgs o iand 3, ohlo

FILL OUT COUPON BELOW AND MAIL IT TODAY

GET ALL 3

e e

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk PE-10, 4900 Euclld Bldg., Cleveland 3, Ohlo

| want to know how i can get my FCC ticket in a minimum
of time. Send me your FREE booklet, ‘‘How To Pass FCC
License Examinations'' (does not cover exams for Amateur
License), as well as a Sample FCC-type lesson and the amaz.
ing new bookiet ‘‘Money-Making FCC License tnformation.’*
Be sure to tell me about your Teievision Engineering Course.

PLEASE PRINT CAREFULLY

NAME AGE
ADDRESS
SEC CONMERCIAL
CITY _ZONE. STATE

LICENSE Information

For prompt results, send airmail,
05 Special tuition rates to members of the U. S. Armed Forces,
s Electronic Training Available To Canadian Residents.

— = s

March, 1956 21



and that the heating is caused by the mere
“presence” of the current. But he could not explain
how the “presence” of current in a very nearly
perfect conductor could cause the conductor (fuse
element) to melt. Apparently the resistance has
nothing to do with it, and the voltage applied to
the fuse is of no consequence (considering only
the fuse itself and not the circuit), except in ex-
treme cases where a high enough voltage would
arc across the ends of the fuse case.
D. ]. EARL
Montreal, Canada

Fuses are used in electrical cireuits for pro-
tection against excessive current, not voltage.
A fuse rated at 1/16 amp. will blow when more
than 1/16 amp. flows through i, regardless of
the voltage in the circuit. In general, the length
of the fuse—or the length of the fusible ele-
ment—is a function of the voltage. Greater
length is required for higher voltages to prevent
arcing across the fuse.

There is, of course, some power lost in the
tuse in the form of heat. It is this heat which
melis the fusible link when the fuse is over-
loaded. However, this power loss is a func-
tion of current only, and not of the circuit
voltage. A fuse has a finite resistance, al-
though very small, and the power consumed in
it can be calculated by the formula:

Power=I°R

where R is the resistance of the fuse in ohms
and 1 is the circuit current in amperes. Thus,

circuit voltage does not enter into the picture.

To answer your questions specifically: a
1/16-amp. fuse will blow if 1/8 amp. of current
flows through it; and a 1/16-amp. fuse would
not properly protect a 1/32-amp. circuit.

MODULATING C. W. TRANSMITTERS

I would like to know if any c.w. transmitter can
be turned into a voice transmitter by connecting
a modulator into the key jack. If so, which ones
may or may not be turned into voice transmitters?
If not, could you run a series of articles which
would tell how to build a different part of a Gen-
eral Class transmitter each month until one com-
plete transmitter is built?

FRANK DUNN
Cleveland, Ohio

Very few transmitters designed for c.w.
operation can be transformed into voice trans-
mitters by connecting a modulator to the key
jack. Transmitters which can be used in this
fashion are then known as cathode-modulated
transmitters. This is- not a preferable form of
modulation since it does not permit the opera-
tor to use the full power of his equipment. Plate
modulation is probably the most desirable and
widely used form of amplitude modulation.

We have had one of our staff members de-
sign a modulator for use with transmitters of
from 15 to 40 watts. An article describing this
modulator, and including a pictorial wiring dia-
gram, will appear in an early issue.

BROADCAST FIDELITY-

FINGERTIP SIZE!

Available only in the

e ilipstiK

In any sound installation where compact
size and highest quality are important,
the first choice is Altec’s M-20 “Lipstik”
Mircophone System. The proven quality
of this system has won wide acceptance
for laboratory acoustical measurement
as well as for critical medical and scientific
uses. Mounted in a rugged case no
larger than a lipstik, the Altec “‘Lipstik”
is the smallest quality microphone on
the market.

® 10 T0 15,000 CPS FREQUENCY RESPONSE

® 3-1/8" LONG; 0.6" DIAMETER

® MICROPHONE, BASE, CABLE, AND CONNECTOR WEIGH
ONLY § OUNCES

® PRINTED CIRCUIT BETWEEN TUBE SOCKET AND
MICROPHONE CORD TO MINIMIZE WIRING AND
FACILITATE TUBE REPLACEMENT

® OMNIDIRECTIONAL; IDEAL FOR TELEVISION BROADCAST,
INTERVIEWS

® M-20 SYSTEM INCLUDES MICROPHONE HOLDER,
POCKET CLIP, AND POWER SUPPLY

A SOUND REPUTATION SECOND TO NONE

ALTEC

LANSING CORPORATION

Dept. 3-P

161 Sixth Avenue, New York 13, N.Y.
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JACK AND CCNTROL BOX

STOCK NO 79c
Each

Get One More

for Only 1c

Yes, it’a true! Onder ane at only 79¢ and
get another for only ig. This handy Jack
and Control Box is a genuine Sigual Corps
No, BC-1368. A rare bargain for experi-
menters. A two plece cast aluminum box
‘1\4 x 414 x 214", Contains 2 phone jacks,
a 5 position rotary switeh with one spring
return position. an eleven contact male and
female contact bourd with silver plated
terminals and 2 kncbs. Shpg. wt, 2—2 lbs,

New_ Typz 39/44 Tube

R. F. Amplifier Pentode
6.3 JYoHs—.3 Amps

srocx No. 5 ¢
EACIH

Sold Only in Factory
Sealed Carion of 50...$2.50

Brand new in ariginal factory packing.
one tube to a cartem, to a case, Slock
up on this ltegul‘n ‘&.80 list tube at a
nickel a plece foerured by Tung-Sol,
RCA and Geuernl Eluc\nc Shpg. wi. car-
ion 5 lbs.

Stock No. $ 27 5

TE-80

A must for servicing

new serles filament TV
sets. Automaticaliv cherks
all  filament.

ine ludinﬁz
CTU

continuity and  volage
tester too. Simple to use.

Just plug tube
into tester. if neon lignt glows, filament is
good. In factory packed cartoons. Shpg, wi.
2 lbs.

"GOLDEN;GATE” 8" SPEAKER

With *'Whizzer'*
Sound Disperser

STOGCK NO. S:229 $495

List Price $12.50
Olsen’s Price, Ea.

2 for $9.50
Zold lacquer.

Finely finished iv al Deal-

ers, order Lhese speaxers for imstallation
where space is a_ iaetor. Will outperform
many 127 units. Emplovs two concentrical.

ly mounted cones for extremely smooth re-
production at high or low volume. Small
cone in center of larze cone is called a
*‘Whizzer” and proviles extended trehle
response, gowl overall bhalance and wide
dmpersmn angle. Kquipped with heavy Al-
nico 5 magnet and cover. Power handling
capacity 8-10 watts, Response 40-12,500
cps. Speaker cone 8” diameler, voice coll
8 ahms. Shps. wi. 5 lbse

METERS

DC Ammeter—Rerords Charging Rates
Choice of 2 Movements

sTock No. 49 C

10 AMP.
MAY BE ASSORTED
Brand New! Naw a alluh]e at less than
manufaciuring  cosl. urdy meters with
shock resistant mox:em-nt: Screw terminals

STOCK NO.
E-82
20 AMP.

and solder tugs. o7 Diameter. flandsome
ename finish. Chaice of 10 or 20 Amp
movenients. Scules in 2 colors, read OFF—
CHARGING—DANGER. supg. wi. 1 b,

£

March,

OLSON RADIO FOR GREATEST BUYS IN RADIO AND TV SUPPLIES

NEW CRYSTAL SET KIT

STOCK NO.
KB-1

$I5 KIT

New—Uses GE Germanium
Diode

Fasiiy a2ssembled by even a child in min-
utes, Contains variable iron core tuned coil
and knob. bypass condenser. variable padding
condenser. IN-64 General Llectric Diode De-
tector, phone clips and transparent hinged
case. Covers complete frequeticy range from
400 to 3000 KC which permits reception of
local weather stations, aircraft beacons, stand-
ard broasdeast. police calls, amateurs, aircraft
and many others. Uniyue desism still permits
complete coverage of standard broadeast only,
if desired. Supplied complete with all parts
and delailed illustrated instructions, less onl
wire and solde For hest results use head-
phones listed right, Shpg. wt, 2 Ibs,

COMPACT DRAWING SET

*  5.Piece Precision Construction

REG. LIST $3.00
99¢

STOCK NO. X-579,
SET
Speciail—3 Sets for $2.75

Pockel size drawing set for drafts.
men. eNngileers, luuent: und hobhy-
iste.  Contains 1 bow com-
pass with both runntt pen and pencil

attachments. 414" ruling pen with
black enameled handle, adjustment s
driver and lead box. parts except pen
handle are bright nickel plated. lloused in
felt lined twou tlup case. Shpg., wt. 1 1L,

q\.w/% g sTocK 9 9

x- 586

REG. LIST $1.95 e SPECIAL—3 FOR $2.50
Starulard sme outdoor knife has ean opener,
reamer, master hlade. and combination
cap lifte crewdxlvey olished razor sharp
sleel master blade. sc emll\callv heat treated
and hand edged. All riveled construction with
special Nuloy bolsters. Simulated stag han-
dle for easy and pon(lve mip. Size when
closed, 334" x 34" x 5%4”. Shpg. wt. 1

Sound Powered

Includes Headset
and Microphone

Stock No.
M-98 $3 SET

2 Sets for $7.50

RBrand New—original cost $30.00. No bate
terjes needed—self powered. Permits 2-way
talking up e 25 miles uver any two-wire con-
ductor. Each set contains a pair of sound
powered high impedance dvnamic headsels
with felt padded rulber cushions and leather
covered head-hand. Both microphone and eare
phones have cone diaphragms and are ex-
tremely rugged and sensitive. Units may bLe
removed from heuadsets tu make efficient high
powered miniature speakers. Useful for An-
tenna Installations whelu I)enmmz of antenna
is ecritical. Sheg. wt. 51

PRINTED CIRCUIT KIT

Stock No.
KB-27

EACH

covsiaL st &R

The latest marvel of clectronics—now you
can easily make your own printed circuits.
Includes enovugh material to make secveral
printed circuits of yvour own design. In addi-
tion. two circuit patterns are included to help
you learn the technlaues of printed circuitry.
}\u consists uf 3 cobper lammmed boards,

/‘* 4" one ench
7 9 Dxn pxhued cncuh socke
ha(‘kel e(c)mm, e(uhhm tray: tape resis
lets e N 52 dr for
terminal hol nd comnplete lllusn'\lunl in-
structions cxnlamlng theory use and construc-
tion. Shpg. wt, 3 lbs.

Ye-

PHILMORE TRANSISTOR
BATTERY RADIO KIT

STOCK o
a2 8582

Reg. $9.75—3 for $16.50

Germanium Diode crystal detector combined
with transistor audio amplifier stage to proe
vide toud. clear reception of vour lacal radio
stations. One single standard 114 Volt pen-
lite cell supplies all of the power and will
last almost indefinitely. Perfect gift. Special
high efliclency coil and variable condenser
assure sharp tuning, Designed for use with
double 2,000 ahm headphones (see helow).
Housed in an attractive plastic case—334” x
214" x 1lg”, Weighs enly 4 oz. with hat-
tery. Supplied with detailed. illustrated as-
sembly instructions, from which anvone can
build and complete this sel- within a few
hours. Solder. hookup wire. headphones and
bLattery not supplied. Shpg. wt. 2 Ibs,

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

INTERPHONE AMPLIFIER

STOCK NO.
AM-15
3
Spo9 | 3
EA. $5.00

BC-709. Brand new in
QOriginal cost $:32.00,

Signal Corps No.
factory sealed cartons.
Contains a wealth of valuable parts inctuding

x 2l x 87 alumibum case. 384 tube,
socket. condensers, lesnslms. 4 jacks, input
and outpul transformers. batlery folders, ete.
For operation on 2 H.l\hh;{ht cells and one
G710 Volt buttery. Ready o operate Or can
be rewired for many olber uses, Such as:
baby-sitter. amplitier. SW o receiver,
transceiver, crystal set audio amplifier, ete.
The polished alumlnum case alone is woith
more than the $1.99. Get yours—whiie they
last, Circuit diagram and instructlon buok
included. Shpg. wt. 5 lbs

TEPPER RELAY

Brand New-—Orig-
inal Cost $11.50

STOCK NO. SW-67

69¢
3 for $2.00

Here's an unusual
buy in a relay that will
smve many useful pur-
Se5 Contains 2 re-
lays. When current ls amllled to No. 1 Relay
@ lever engages a bhrass pistun which {s driven
along a precislon track, After truveling 114",
the piston aulomatically signals Relay No. 2
which returns piston 1o original starting posi-
tioil. Ideal for tripping lens shutters. operat-
:1ng micro switches, or moving any light ol)-

1y by remote control, Operates on 15
to 24 V DC. In lhmsn'\renL case, Size
4 x4x J” Shpg. wt. 2 lbs

Miniature Electric Motors

STOCK NO.
X-403 $|EA.

3 for $2.95

Ideal for operating
model cars, boats, remote
control devices, etc. Op-
erates on 3 to 6 Voltgs DC. Has 5 pole arma-
lure. bronze l)ean ngs. Alnico © magnet,
berylitum blushes dual shafts dia, 3/32".
Size: 114 x 34 x 84", Regular Price $3.93
eacn. Shpg. wt. 1 1b,

OW TO ORDER

Mail your order to 282 E. Market St.. Akron
8. Ohio. _Send remittance with order (add for
postage 5¢ for each dotlar’s worth mdened—
10¢ for each doilar’s worth if you are moi

than  1.000 mnes away). OLSON MEFUNUs
EVIERY CENT NOT USED. Or—send no money
—we’ll smp COD and you pay mait on
eXpPressm:

or. m‘erchandlse and posta
ALL MI'J(CHAN’DIS E 0007 GUARANTLLD
PLEASE—MINIMUM ORDER $5.00.

OLSON BARGAIN STORES IN:

CHICAGO-—623 W. Randolph St.
CLEVELAND-—2020 Euclid Ave.

PITTSBURGH—5918 Penn Ave.

MILWAUKEE—423 W. Michigan
BUFFALO—7 11 Main Street

SEND FOR NEW FREE CATALOG




ALLIED’S

1956 ELECTRONIC

'SUPPLY GUIDE

Save on Everything in
TV, Hi-Fi and Radio

Send for the leading

| Unconditionally guaranteed.

FRENCH PLIERS !

Rockwell Tested |
Made to U.S. Govt. specifications.
alloy

Mecets Rockwell hardness test.
LINESMEN’S PLIERS I
drills hardened
the

Mirvor-polished heads. blued han-
dles, hand-honed cutting odges.
?_?57 inches. .§1.19] and_preci iotna "6t
. R sharpest, longest lasting cu nz
8inches.. 1.29' edge obiainable; will easily and
cleanly bite through nardwoods, |

e Special-

i

precision

apeans
f’

l ly made
r speed

i nn,a (2] drlllmg.
H / Insturdy

i Ve roll. Fine t

plastic tool

A plasties, aluminum, iron and
LONG NOSE with CUTTER PLIERS'me toughest steels. Uncondi- |
51 tionally —guaranteed for thou
§% inch..§ .89 sands of wrillings. Full jobberl
o 6 V2 inch. 99 1§
e ° Sne: b» 64(11 from
8 inch . 1.19] 1 o |

Buying Guide to the Also available with Turned Down
g‘:rllglsel::‘gle;:ns:ggksrgf DIAGONAL SIDE CUTTER PLIERS :Sh ‘E‘k-ts to hlt“ml“d"al 9,_,5]
o pocket roll. .. ..., . ppd.
corders, TV accessc;rles Sinch., . .$1.09, _ __ |
Ham gear, PI;A ldtest & inch 1.19 |
instruments uilders’ o
kite, parts, tuber, tools SR : 60 Pc. Set Wire Gauge |
and_books—everythin gy pien faor
in Electronics at )l,owes% % ‘ | ‘f'ﬂe_nnd_hid:'g____ CHRDME VANADIUM DRILLSI
324 PAGES prices! Write for your | SOLID BRASS |
o
FRE ) Top ality h"h test
i packed withvalve ' EE COPY today. " IPOCKET SLIDE CALIPERS| Chroims Vanddigh
. ALLI E D RA DI o One of the handiest A | £n "G:’egdh t(‘"[“;;‘lg‘sg{
G and most accurate in- é gects. “d°°d7 p]ﬁ“'c
E L = struments made. Of | IPrecnsmn m&mﬁ" Il;‘n;]znllagtjlrx;‘z
= - || nignly potished brass, Ei Icmtmf{ . Guaranteed to
Z ALLIED RADIO CORP Dept 79-CC-6 || lacaversa “toraura: | Dae venrs of saustaction, 60! |
100 N. Westarn Ave., Chlcugo 80, M. : v:'e]cl?]s.lo‘;-‘?ﬁznf:”:ﬁ;yo&: E(,} Iﬁ W ONL VEIUF ,,,,,
side reading, Graduated i
© [0 Send FREE 324-Page 1956 ALLIED Catalog | | thiriv-seconds snd - sixty- || 1 I plus 23 b & haa. [
g fourths of an i I Same set above available with
* Name % : T M) S T 5635:
£ y "y plus 25¢ pp. & hdlg
e Address § ‘ T o e e e T TR R |
£ Send check ar money order. If C.0.D. fee extra,
q | I Money Back Guarantee. I
E City. Zone State i SCOTT-MITCHELL HOUSE, INC.
E q | 611 Broadway N. Y. 12, N Y

G UEREN WS WD GO WERSEN COus

HIGH PAY CAREERS

IN ELECTRONICS — TELEVISION — RADIO

Await Men with COMPLETE Training!

advanced types of

3 PROVEN TRAINING PLANS

(Choose the one that fits your requirements)

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

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

3. FULL RES/DENT COURSE —Qualifies you for Asso-
ciate of Science (A.S.) degreec and top-pay employment
opportunities as Electronics Engineering Technician. Part-
time employment opportunities available for students while
training. An accredited technical institute curriculum.

24

Nationally-recognized, accredited Central training is designed to
get you into high-paying career positions in the shortest possible
tume. In addition, Central's °
each phase of training you complete qualifies you for a more im-
portant, hetter- -pay position.
qualitied for certain basic jobs. Then, wuh every additional training
phase that you complete, you qualify °

'Progressive Plan™ 1s so arranged that
In just a few short weeks you are

‘up the ladder” for more
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.

Don’t limit yourself! Ger the facs on Centrals complete
training that can take ynu just as far as you want to go in
the electronics technician field. Send coupon roday for FREE
brochure on your opportunities in Electronics.

Central offers courses

V E T E R A N S ! approved under G.l. Bill
CENTRAL TECHNICAL INSTITUTE

| Dept. A-36, 1644 Wyandotte St., Kansas City 8, Mo. |
| Tell me more about how you can qualify me for a high-pay Eiectranics career. |
| Name Age A
|
I Address Phone _ |
| City State I
|
[}

! If Korean veteran, give approximate discharge date

POPULAR ELECTRONICS



132 PAGE ELECTRONIC
CATALOG

Packed with the largest selection of Electronic, Radio ond
T.V. Parts, and equipment, PA, Hi-Fi systems, tubes, an-
tennas, Transistor Kits, parts and components, Test Equip-
ment, new build your own kits, tools, books, Microscope,
drafting equipment, Binoculars, Telescopes, All Radio, v

and Hom supplies — ALL AT GREAT SAVINGS — For the
economy minded servicemen, deoler, engineer and fech-
nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE
COPY T0-DAY.

RS LAB KIT

Y TO ASSEMBLE’’ TRANSISTOR DEV

1. SIMPLE RECEIVER 2. REGENERATIVE RECEIVER

3. CODE TRANSMITTER 4. LIGHT POWERED RECEIVER

5. CODE PRACTICE OSCILLATOR

Perfact for the beginner or advanced worker. Five circuits designed fo demonstrate
practicat transistor applications. Gain the practical knowledge of tronsistor application.
Interesting ond educational to assemble and test — and fun to use. Kit is complete with all
necessary parts for assembly-instructions-schematics-and pictorials. Less heodphone, scrap
metal, tape and solder.

KT-38 B Net11.95
Headphone-EC-1 . . ..Net 1.13
MS-273  New Supersensitive Earpiece . . ..Net 2.59

$50.00 — 1st Prize — 5 Additional Prizes of $10.00. Design your own Transistor Cir-
cuit: — and win vaoluable prizesl For the best new circuif sent to us based on Lofayette
Tronsistar Lab Kit, plus no more than $2.50 worth of odditisnal parts, Lafayette will oward
six prizes|

Firss Prize! $50.00 in merchandise — your choice from Lafoyette's big, new cotalogl
5 more prizes of $10.00 in merchandise of your choice from Lofoyette’s catalog. Entries
must use ports contained in Lafayette's Transistor Lab Kit plus no more than $2.50 in
additional parts. Entries should include schematic and parts list. All entries become the
property of Lofayette Radio. Contest ends &pril 30th, 1955.

NEW MINIATURE 2 GANG ? 3 . SUPER SENSITIVE
LR L e L./ DYNAMIC EAR PHONE
FOR TRANSISTOR CIRCUITS

ere is
Only 17 x 1” x Y2” — 2 gang for tron-
sistor super hetsl 10 to 208 mmf. on the
Designed specifically for lo-power Tran-
sistor Circuits, Increased sensitivity to

ant. section. 10 to 100 mmf, on the cut

oscillator section! Self contained varioble
give needed volume from low-output cir-
cuits. Metal frame slips over ear — can't

trimmers, Tunes -through 180°. Entirely
enclosed in o transparent plostic cosel The
fall off — can't slip out, Impedance 3000
> ohms. DC resistance 1000 ohms. Camplete

| smallest complet® 2 gang varioble for super hets in the worldl
Offers unlimited possibilities to the experimenter.
MS-270 ... Net 1.95

MS-274 single gz.;x condenser Capacity 10 to 865 mmf. Net 1.25 & 5 e

MATCHED For Minioture 2 Gang Yeriable Cond. | 7 ;I.:‘ch'a ‘:' k“"d miniature plug and

“tolL SsEY [ MS-271 Osc. Coil . IEL Net .79 eda. atching [ack. sz 39
MS-272  Ant. Coil ..Net .95 e MS-273 . Net °

STOR POCKET RADIO
-— ]
Pacnor nfo & SV xils"x1Ve" Diastlc cife em: NEW YORKN.Y. | 100Sixth Ave.
This Two Transistor plus crystal diode radi (I ( T8 T e ARG
kit offers many surprises, utilizing a regener. - . br 5‘2 ] rdham nd
au&r‘e de‘lector clircuu wll:&rﬁnsr?rmerdcoupleld 0 e i > ‘2——— e
audio stage. gives you aln and excel-
Pen et Bl in alatant stations wits m ‘pﬂ"i‘"_- =
ease with more than ample earphone volume, ‘39"!“ ds
Kit comes complete with two transistors, Intlude postoge — s ass s
crvstal diode, loopstick. Argonne transistor 3 “0" ISt
audio transformer, resistoms, condensers, plas- with order s . edera -
tic case, etc, Including schematic snd in-
structions,
KT-68A Complete Kit less earphones,
e e

ms-260 Eewhsupelrd l"‘lor 'l‘rD%:mtor lAFA""E RAD'O

ar one, ea or Al

ggg"gmv 8000 ohm, D.C. 100 SIXTH AVE.,NEW YORK,N.Y.

ohm

B3 Send FREE 132-Page Lalayette Catalog

This ‘‘almost human' X
radio, television, or any other uppliance on or
off, fully automatically. Will turn them on at

]

]

]

i
any desired pre-set tifne. €an be pre-set up | Name (]
tI:o 12 ;‘f“'ﬁs'dF“”'V“e c‘rys!tlal dial, 3 knog ]
ront, iameter, With mtg. ring &
pracket. s Ea 2 BN : Address
MS.82. for 110V/60 Cy AC 1

in lots of 6, ea. 3.45 ! City Zone State.
singly,ea.’ 3.69 :

March, 1956 25



Aﬂ(/t/ter

mportant contribution

to
HIGH FIDELITY
RECORD REPRODUCTION |

RV | |

REK-O-KUT
TURNTABLE ARM

In creating this new arm design, the
makers of the famous Rondine Turntables
have made an important contribution to
the advancement of quality in record repro-
duction, Notable improvements have been
achieved in tracking and in acoustical ,
damping with resultant lower distortion
and reduced record wear.

The more critical the listener, the more
readily he will recognize the significance of
this new arm development, and the more
enthusiastically he will welcome its supe-
rior performance,

Model 120 for records up to 12" .............. $26.95

Model 160 for records up to 16 .............

Both arms have interchangeable plug-in heads which
accept standard cartridges.

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

MEmMsER

e, REK-0-KUT COMPANY
@') 38-01 Queens Bivd,, LIC. 1, N.Y.

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

26

it's easy...it's exciting

TO BE A HAM!

GREAT NEW BOOK:
TELLS YOU HOw

**So You Want to
Be a Ham"

by Robert Hertzberg
wabDJ

Know the thrill of being a Ham! Span conti-
nents, talk to people in foreign countries,
“‘chew the fat” with fellow hams, help in
times of disaster. This new book shows you
easier than ever before, how you can be a ham
rator. Gets you off to the best start—
shows you how easy it is to learn the code
and get your ticket; how to select equipment
at lowest cost; how to be an amateur equal to
the best; how to capitalize on ham knowledge
in military or civilian careers. Written by an
outstanding expert—practical, easy to under-
stand. 12 fact-packed chapters; 196 exciting
pages; 130 illustrations; 54 x 814"
Order HAM-1, only

Order today from

HOWARD W. SAMS & CO., INC.
Dept. 14-C6, 2201 E. 46th St., Indianapolis 5, ind.

ELECTRONICS
Radio TV« High Fidelity

NEWARK'S 1956 CATALOG

See the latest ond finest equipment
ever offered in High-Fidelity, Radio,
TV, Amateur and Electronics. Select
the fast, dependable way, from this
new 260-page catalog.

EWARK

ELECTRIC COMPANY
Dept. P.3, 223 W. Madison, Chicago 6, Il

WEST_COAST BRANCH
4736 W. Century Blvd,, Inglewsod, Calif.

POPULAR ELECTRONICS



You'll go places
FASTER in the

U.S.AIR FORCE!

HERE’S WHY: Men with mechanical skills
find that they can get ahead in the U. S.
Air Force. As an Airman, you'll have the

chance to develop your technical ability  if you qualify.

and learn a skill that will pay well — and

win you extra stripes. Such interesting  Recruiter, or mail the coupon.

SEND FOR YOUR FREE BOOKLET
Entitled: Pocket Guide to Air Force Opportunities

"0 s.
AIR FORCE

March, 1956

Paste coupon on postcard and mail to  M-28-PE2
AIRMAN RECRUITING INFORMATION BRANCH
BOX 2202, WRIGHT-PATTERSON AFB, OHIO
Please send more information on my opportunities for enlisting in the
U.S. Air Fgrce. i am between the ages of 17.34 and reside in U.S. A.
or possessions.
Name. - —
Address. — — Age
City. Zone. State.

career fields as Aircraft and Engine Main-
tenance, Rocket Propulsion and Intricate

Equipment Maintenance are open to you,

Don’t delay—visit your local Air Force



HERSHEL SPECIALS

STERY PACKAGE
” Ll /»,"of ELECTRONIC PARTS

s the surprise
ot 'your lifet 20
pounds of BRAND
NEW usabte

aovT. surplus.
The ideal gift for
hams, etc-

BRAND
NEW
Electronic
PHOTO
FLASH

100 Watt
Sec.

Operates on any 12 or 24 VDC.
source, Comiplete with ignition

coil, trigger housin an
li

d strobe

ht. Assembly includes 20 ".
SVLVANIAo A-1073

ARC-3 COMMAND
TRANSMITTER

tubes.
Mottest Buy In the Country

PHOTO ELECTRIC CELL
Vacuum
5¢ceu used In
Sou nd r 0 -
ector. Aiso useful
or opemng garage
doors Alarm
System-

$]65

MFD 3000
Pyranol

‘w /Mount-
Brackets.

New,
efiulp Size 43/4''x4%/4"x

GE—Pyranol oil
ENSER

RCA Output
Transformer
PP SL6'S 25

Modulotion & Driver
Tronsformer
BRAND NEW.
Both Unlita Only
Modulation tvans
B15 class

56 Watt output 5495

Driver 65
Modulator.

Pri. 5000 ohms

15 000 cy. ﬂat

Hi Goain Dynamic
Mike Kit

SWING CHOKE
2H-7TH 830 MA. $595

Thordarson
T48003

Transc;o:mer & $195

Western  Elec-
tric M.ke ldeal
for Ha CAP,
Recordmg vacla Equip.

KIT 1, HARDWAREK
Over 1, 000 pes.

Assorted (
For Radlo & TV

KIT 2, CERAMICONS
100 Assorted

75 mmfd. to $0)50
6.000 mmfa.

KIT 4, Rotary Switches
25 Assorted
Terrific Buy! $0)50

KIT 5, RESISTORS
{OohAssoroed

to 15 S'|75

ALLIGATOR CLIP

Prerclng type with

s cord and 25
-pade lug, 2'0' C
test clip, TL-137.

KIT 9, KNOBS

100 Assorted $175
Push-On and Set

Screw tvbes

5249 GRAND RIVER
Beteoes 8, Michigan
Phone TV 89400

This Month's Cover

Ektachrome Photograph
by Maynard Frank Wolfe

HE portable device being tested by the

gentleman in this photo is the new
Sprague Electric Co. interference locator.
Since it is completely self-contained, it can
be used in a stationary or moving auto-
mobile, carried in field tests by a handle
or shoulder strap, or mounted with other
equipment in a truck designed for this
work.

Interference location is rapidly becom-
ing an important subsidiary operation of
electric utility companies. Serious interfer-
ence to broadcast and TV services can be
created by faulty power lines. In an effort
to help the utilities locate such interfer-
ence rapidly, Sprague has developed its
Model 400 receiver-locator.

The Model 400 can be tuned to any fre-
quency between 500 kc. and 220 mc. This
embraces practically all of the major AM,
FM, and TV broadcasting channels, plus
short-wave, police, taxi, industrial, and
other channels.

To establish the source of incipient
power line faults, the Model 400 can be
used with a directional loop antenna. A
special dipole is attached to the locator for
v.h.f. coverage. The internal collapsible
rod antenna is used for the broadcast and
short-wave bands. In areas of extreme in-
terference, the antennas are replaced by a
probe carried in the hand and fed to the
receiver by protective coaxial cable.

Audio frequency interference can also
be located with the Model 400 by using a
special probe. This unit is a search coil
that responds to magnetic fields.

In all cases, the degree of interference
may be measured on a built-in meter,
monitored by a built-in speaker or with
external headphones. Internal batteries
can be recharged by simply plugging the
receiver into the 117-volt power lines.
Completely discharged batteries are fully
recharged overnight.

Those of you who may be wondering
why we have said so much about this piece
of equipment will, we hope, find such in-
formation valuable-—and will appreciate
the fact that the unit was designed at the
request of many power companies so that
you might have better radio and TV re-
ception.

POPULAR ELECTRONICS



Amateure! Hobbyrete/

CAN LAUNCH YOU ON A CAREER IN
RADIO! TELEVISION!

ELECTRONICS!

Read how you can guain
quicker success, or turn your
hobby into a well-paid career!

Today thousands of electronics hobhyists have an op-
portunity to turn their hohbies into profits. It's the
“Age of Elecironics’! Trained men are in crucial de-
mand! You may be ‘“‘outside” the electronics in-
dustries now. working on a joh you enjoy far less
than experimenting, building, ttansmitting, receiving;
working for 'ess money than is being paid to elec-
tronics engineering technicians. But your “true love”’
is electronics. Why not awaken to your opportunities
—now 7

ELECTRONICS IS SCREAMING FOR
MEN LIKE YOU!

Here are just two of the high-level opportunities
available from coast to coast:
“Just about four months have passed since 1 made
my first recruiting trip to CREI. As a result of that
visit Messrs. Kohs, Plante and Wenger are now
members of the Laboratories and Mr. Kresge soon
will be . we have some openings now and will
have others .’—-Bell Telephone Laboratories,
Murray Hill, N. J.
“Two openings in our Field Service . aircraft
electronics . . . starting salaryis $380andup . . e
—North American Aviation, Inc., Coiumbus, Ohio.

COUNTLESS POSITIONS MUST BE FILLED

And only trained men can fill them. You can get your
share, if you take time now to gain that indispensable
knowledge.
ALL YOU NEED IS ADVANCED
TECHNICAL TRAINING

Sure vou have some experience, But the fellows with
only partiual technical know ledge move slowly, or stand

- e — o — -
' o help us answer your reguest intelligently, MAIL
| please give the fotlowing information:
| evrroYED
BY ommerer s e w2 e
| TYPE OF
l PRESENT WORK R Send booklet **Your
course outline,
Ja5 7 e e e ey e HECH
| scrooL BACKGROUND . ...« vrisenons . FIELD OF
GREATEST ‘
L o g P ey INTEREST
ELECTRONICS
| EXPRRIERCE ..o N
| I8 WHAT BRANCI OF LLECTRONICS ARE Street
I YOU MOST INTERESTED?. ... ... .., il B sl
I CitY 3o =
44444444444444 Check: {1 Hon

March, 1956

CAPITOL RADIO ENGINEERING INSTITUTE
Accredited Technical Institute Cureicuta—Founded in 1927
3224 16th St., N. W., Dept. 123C, Washington 10, D. C.

[] Practical Radio Electronics Engineering
[J Broadcast Radio Engineering (AM, FM, TV) §
[ Practical Television Engineering

[] Practical Aeronautical Electronics Engineering

still, while vou—the man with advanced technical
training—plunge ahead in the golden world of elec-
tronics opportunities.

ACQUIRE NECESSARY TRAINING AT HOME

Use spare-time hohby hours for CREI Home Study as
thousands of successful technicians have since 1927.
Get concentrated training in minimum time, then step
into a good joh and enjoy good pay in the mushroom-
ing electronics industry.

SEND FOR FREE BOOKLET. IT TELLS YOU HOW

How to gain career success in the tremendous elec-
tronics industries. It pinpoints opportunities which
exist. By 1960, the electronics industries will do no
less than $15 billion worth of business per year. not
counting military orders. Take TV for example: There
are ahout 84,000,000 TV sets and over 425 TV sta-
tions on the air. Color TV is pushing ahead f{uriously.
There is but one field of maximum opportunity in this
electronic age.

CREI TRAINS YOU IN MINIMUM TIME AT HOME

Thousands of men before you have henefited quickly
from CREI Home Study training. Thousands of CREI
graduates are now employed in industry here and
abroad. Here is what they say:
‘In this time of less than two years, I have almost
doubled my salary and have gone from wireman, to
engineering assistant and now to junior engineer.
I have CREI to thank.”—Frank A. Eckert, 22 Clover
Lane, Levittown, Pa.
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model S$X-100
AM-CW-SSB
receiver

“Tee-Notch” Filter provides a stable non-regenerative @ pe

system for the rejection of unwanted heterodyne in SSB.

The ““Tee-Notch” also produces an effective steepening ¥ @
of the already excellent 50 mc i-f pass band. Upper or @ Ps
lower side band selectable by front panel switch. Notch

depth control for maximum null adjustment. Antenna © @

trimmer. Plug-in laboratory type evacuated 100 ke, @
quartz crystal calibrator—included in price. Second
conversion oscillator crystal controlled—greater sta- s
bility through crystal control and additjonal tempera- @
ture compensation of high frequency oscillator circuits. @ °®

;O

e
e
model HT-30 P
AM-CW-SSB ®
transmitter/ ® P
exciter ®
$495.00 ®
®e
o

Built in V.F.0. reads directly in kilocycles. V.F.0. sta @
bility is equal to most crystals—.009%. There are also ®
provisions for 1 crystal for fixed frequency operation. o
Selective filter system is same used by commercial

communications companies for reliable sideband selec-

tion to assure continued suppression of unwanted side @
band energy (down 40 db or more) and distortion prod-

ucts. New 50 db range meter for constant monitoring of e o
r-f output and carrier suppression. Voice control system ®
built in with adjustable delay and anti-trip features. ®
Front panel controls allow selection of AM, CW, and o @
upper or lower side band. ® &
®e
® 9
model HT-31 ® ®
AM-CW-SSB ®
linear power . ®
amplifier L ®
3395.00 o P
®e
o
Continuous frequency coverage from 3.5 mc to 30 mc. ® ®
Pi-network output for efficient harmonic and TV.I. © @

suppression. Major T.V.I. suppression built in. Does ® ®
not require an antenna tuner as will feed loads from 50 @

to 600 ohms. Full metering of all important circuits,
including input in watts. Employs two 811-A zero bias @ ®
triodes in parallel. The input system is designed to be @ P
fed from a 50-70 ohm unbalanced line and requires a °®
maximum of 10 watts drive on 80 meters. The grid © @
tank circuit is balanced to provide all band neutraliza- @ ®

tion. )
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hallicrafters

Chicago 24, llinois

000000000000 000, 52 years experience
i :guarantees the best
e in every price range
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g 110del SX-96

| AM-CW.SSB
double conversion
selectable

M side band receiver
$249.95

Precision gear drives are used on both main tuning and
band spread dials. Double conversion with selectable
crystal controlled second oscillators. Selectable side band
reception of both suppressed carrier and full carrier trans-
missions by front panel switch, delayed AVC, CW opera-
tion with AVC on or off. Has calibrated bandspread.
Double conversion superheterodyne over the entire fre-
quency range. Automatic noise limiter operated from
front panel. Carrier level indicator calibrated in *“S" units
from 1 to 9, decibels to 90 db over S9, microvolts from
1 to 1000 K.

| 1iodel 5x-99
AM-CW receiver

Over 1000° of calibrated bandspread over the 10, 11, 15,
20, 40 and 80 meter amateur bands on easy-to-read dial.
Separate bandspread tuning condenser, crystal filter,
antenna trimmer, “S" meter, one r-f, two i-f stages and
new styling. Complete front panel controls: antenna
tuning, sensitivity, band selector, main tuning, band-
spread tuning, volume, tone, standby, selectivity, crystal
phasing, noise limiter.

model SR-500
complete amateur
radio station
31495.00

..........0.G.....O............l.

A complete radio station in a handsome console cabinet—
transmitter/exciter, linear power amplifier, receiver—
affording the finest in V.F.0. or crystal. SSB, AM and CW ®
transmission and reception. You need supply only the °
antenna, microphone and AC power. All the wiring is
complete, and external connections are provided for @
antenna and microphone. A special communications &
speaker is positioned above the operating shelf. Console

is mounted on casters. Three blank panels provide for ®
installation of additional equipment. ®

L
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FOR THE

PART 1
By Louis E. Garner, Jr.

T'S only a few years since transistors

were heralded as the electronic won-
ders of the future, but that future has
moved in with a rush. These surprising
crystals—popping up in new commercial
applications every day—have started to
compete with vacuum tubes in real earnest.
Whether you are interested in electronics
as a profescional, an experimenter, or a
casual hotbyist, the time has arrived to
make friends with transistors.

This series of easy-to-assemble projects
is designed to demonstrate basic applica-
tions at mwinimum cost. The circuits are
constructed from a handful of standard,
inexpensive parts and because of the knock-
down ccnstruction you can use most of
them over and over. Whether you build
one or all these projects, you will get a
better feel for transistor circuitry and op-
eration.

The projects, however, aren’t just dem-
onstraticn circuits; each one is a practical
device that is interesting to assemble and
fun to use.

Getting Ready. To simplify assembly,
the projecfs are put together breadboard-
fashion on a chassis of perforated Ma-
sonite. Far-ts are mounted with machine
screws and nuts to eliminate the labor of
chassis design and redesign.

Mount standard rubber feet in the cor-
ners of the 8" by 12” Masonite panel. The
feet will provide clearance for the mount-
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ing screws and keep the chassis from slip-
ping while you're wiring the parts.

Make up a 9-volt power supply by fitting
six penlite cells into standard clips or
taping them together as shown at the
right. Connect the cells in series by solder-
ing short leads from the cap, or positive
terminal, of one cell to the negative outer
shell of the next. Use 8" wire lengths for
the two end connections so you can hook
the power supply into the circuit. If you
have taped up your power pack, you also
have to bend an aluminum strap around it
to serve as a chassis hold-down.

While you're about it, make another
scrap-aluminum bracket as shown in the
project photos and at the top of the next
page. Drill it to take a 5-pin subminiature
tube socket for the transistor and a 3-lug
terminal strip. Wire the terminal lugs to
the first, third, and fifth socket pins as
shown. You can then make—and unmake
—connections directly to the lugs without
any risk of damaging the fragile socket or
transistor leads.

Still another bent-aluminum bracket will
come in handy as a “control panel.” Drill
%" shaft-clearance holes so you can mount
a tuning capacitor or potentiometer as
necessary.

N

N\

Power pack is a 9-volt battery made up of six se-
ries-connected penlite cells. You can tape the cells
together as shown or fit them into standard clips.

Parts Substitution. A good set of work-
ing components is shown in the parts list,
but you can make a number of substitu-
tions without altering the circuitry in any
important way. Note, for example, that
in some photos tubular ceramic capacitors
are shown while in others the same units
appear as discs. The two types are, of
course, interchangeable with each other as
well as with paper or mica capacitors of
equivalent value.

In place of the miniature variable capac-
itor, C5, you could use any standard 365-
eefd. broadcast-band tuning capacitor, or
even a screwdriver-tuned padder. And for
the 1000-ohm magnetic headphone, you

e

EMITTER
BASE

COLLECTOR

For learning the sound and touch of a
radio ham'’s second language, nothing takes
the place of a code-practice oscillator. This
simple job has as good a tone as any you’ll
find, and being transistorized, it can keep
pouring out dits and dahs practically for-
ever on its original power supply.

It takes fewer than a dozen connections
to put the whole thing together, so invest
a few extra minutes' double-checking all
connections before you fit the transistor
into its socket and press the key. When
you do get to it, close the key and adjust
R1 for the most pleasing tone.

32

This circuit is an adaptation of the fa-
miliar vacuum-tube Colpitts oscillator. Ca-
pacitors C2 and C3 in series are shunted
across the inductance of the headphone.
The combination forms both a tuned cir-
cuit and an impedance-matching network.
The latter matches the high impedance of
the collector-emitter output to the low
impedance of the base-emitter input. The
bias current is fixed by R2 and the tone
control, R1. Resistor R3, in series with the
power supply, isolates the tuned circuit
from the battery and serves also to limit
the collector and base currents.

POPULAR ELECTRONICS



Transister-mcunting assembly can be made by
bending & piece of scrap aluminum to hold 3-lug
terminal strip and S-pin subminiature tube socket.

could substitute any magnetic phone of
high impedance.

Miscellaneous items, such as knobs, rub-
ber feet, binding posts, mmachine screws,
solder lugs scrap metal, and the like aren’t
listed ard you can use whatever type you
have on hand.

Wiring. In these experimental circuits
the parts layout and lead dress aren’t crit-
ical. You can follow the (llustrations or
rearrange —he pieces in any way.

If you want to reuse the narts in several
projects, it is best to leave the leads and
pigtails full length except or the transistor.
These should be trimmed to about %4” so
they’ll fit the socket.

Each time you wire in the 1N34A diode,
pinch the lead you are soldering with a
pair of pliers. Holding pliers somewhere
between the body of the diode and the wire
tip being soldered serves to trap the heat
and keep it from damaging the delicate
crystal.

For safety, install the transistor last in
gll projects—after you've double-checked
the wiring. Make sure, also, that battery
polarity in every case follows that indicated
in the diagrams.

An n-p-n junction transistor (type 2N35)
is used in this first group of experiments.
It requires battery polarity just opposite to
that of the more familiar p-n-p units.
Schematic symbols are similar for the two
types except that in this one the arrow
identifying the emitter electrode points
away from the base line.

The common-emitter circuit — roughly
similar to the grounded-cathode vacuum-
tube circuit—is used in all these experi-
ments. As you might imagine, the hookup
gets its name because the emitter electrode
is common to both the input and output
sides of the transistor. When it is con-
nected directly to circuit ground, this basic
arrangement is sometimes called the
grounded-emitter configuration.

Though this simple receiver has a lot
more gain than a crystal se:, it still needs
a good antenna and a ground for best re-
sults. A commercially available ‘‘transistor
antenna coil”’—tapped to provide a good
impedance match to the input of the tran-
sistor—is used in the tuned circuit.

When you wire up the set, pay special
attention tc the polarity of the diode. On
some 1N24’s the cathode end is marked by
a broad stripe or the letter “K'; on other
diodes the terminals are identified by a
small schematic diagram similar to the
one which is used here.
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Signals picked up by the antenna-ground
system are coupled—through Cj—to the
tuned circuit made up of L1 and C§. Vari-
able capacitor C5 is used for station selec-
tion as in any conventional receiver. The
tap on L1 is designed for good seclectivity
as well as maximum energy transfer to the
transistor circuit. Detection-—the separa-
tion of the audio and radio components of
the tuned signal—takes place in the 1N34
diode and the base-emitter circuit of the
transistor. The program that comes through
should be heard clearly and with good
volume in the headphone.
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Transistors are so efficient they can op-
erate in radio receivers on electrical power
taken from the sun. If you'd like to test
this for yourself, you only have to substi-
tute a selenium photocell for the 9-volt
power-supply used in project 2. The unit
shown (marked SP! in the diagram) is the
B2M “sun battery” made by International
Rectifier Corp.

In addition, you may want to substitute
C3 for the germanium diode. Whether this
extra change will improve reception de-

You can greatly increase the sensitivity
of the receivers shown in projects 2 and 3
by adding regenerative feedback. A couple
of simple wiring changes will do the trick.

One new part—*tickler” winding L2—
appears in the diagram and photo above
but not in the parts list because you make
it yourself by winding 10 to 15 turns of
plastic-covered hookup wire around the
middle of L1.

Two other parts—R1 and Cé—arec added
to the circuit of project 2, and a .01-ufd
coupling capacitor (C1) is substituted for
the 1N34 germanium diode.

After you have completed the wiring
changes, slip on the headphones and slowly
turn potentiometer RI through its entire
range. At some point' you should hear a
“putt-putt” or oscillation tone. If you don’t,
reverse the connections from L2.

This feedback tone is a sign that the set
is regenerating the way it should. Back off
the potentiometer until the ‘“‘putt-putt”
sound just disappears, then carefully tune
the station you want by adjusting capaci-
tor C5. Readjust R1 for maximum volume,

34

Circuit operation is similar to that of
other regenerative receivers. Signals picked
up by the antenna-ground system are
coupled through €} to the tuned circuit
consisting of C5 and Li1. Varying the fre-
quency of C5 selects the desired signal
which is then transferred (through C1) to
the base-emitter of the transistor. This
circuit amplifies the radio frequencies and
detects the audio.

But as the name “regenerative” suggests,
the amplified r.f. signal is routed back to
the tuned circuit through the feedback
winding of the coil. On its repeated jour-
neys through the transistor it picks up
ever greater amplitude.

The resistance across potentiometer RI
governs the amount of energy that is fed
back through the “tickler.” Advancing the
setting of the potentiometer—that is, in-
creasing its effective resistance—boosts the
rf. feedback and thus increases the gain.
Capacitor C6 serves to bypass any r.f. that
tries to sneak off in the wrong direction
(through the headphones and battery) and
carries it back to the transistor circuit.

POPULAR ELECTRONICS



r.nds on the characteristics of the indi-
vidual transistor and on the antenna and
ground that you use. The only way to make
sure is to try both arrangements and see
which gives better results. Keep in mind
tnat a sun battery doesn’t deliver as much
power as six penlite cells—don’t expect
as muck output from the receiver.

And notice that the circuit doesn’t in-
clude a switch. When you want to turn this
set on, you just expose the battery to direct
sunlight.

/ 7 i 777777/
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If vou've ever built a regenerative re-
ceiver like the one shown opposite, you
know that misadjustment of the feedback
potenticineter can make the set squeal like
a stuck pig.

Squealing occurs when the circyit is
thrown into oscillatior. The high-pitched
noise can be a bit of a nuisance in a re-
ceiver, but it does have this use—it per-
mits you to turn a receiver into a trans-
mitter by making a few minor changes.

As you can see by comparing the circuit
above with the one at the left, the most im-
portant alteration is that a hand key and
resistor R3 tdke the place of the head-
phone. In addition, capacitors C1 and C6
have been interchanged to improve the
tone quality of the broadcast signal.

Simrplz as it is, this transmitter is ca-
pable of radiating a weak modulated signal
at almost any frequency in the standard
broadcast band; you can pick your fre-
quency by adjusting tuning capacitor C5.
Keep ir mind, however, that the circuit
isn’t stable enough for use as a ham trans-
mitter, so don't let it broadcast too far
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from home base. To hold the range down,
usc only a short antenna lead.

To set up the transmitter, place its an-
tenna a few feet from any broadcast re-
ceiver. Turn the receiver volume full on
and tune it to a dead spot near the middle
or the lower end of the dial.

Next, switch on the transmitter, close
the key, and set R1 at nearly maximum
resistance. Tune C5 gradually till you hear
a high-pitched tone in the loudspeaker of
the receiver. You can now adjust the sound
to your taste by resetting R and sharpen-
ing receiver and transmitter tuning.

The transmitter works just like a regen-
erative receiver that has gone into oscilla-
tion. It puts out a moduluated signal, how-
ever, because of a blocking action in the
base-emitter circuit of the transistor. The
frequency of the audible signal is governed
by the amount of feedback plus the time
constant of the RC circuit composed of Cé
and the input resistance of the transistor.
Since the potentiometer determines the
amount of feedback, it serves as a simple
control over the modulation tone.  —{30-
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Magnetic Sound Camera

IMPEOVED SOUND FILMS for science and in-
dustry are expected to result from a de-
vice which permits both picture and sound
to be recorded simultaneously on the same
16-mm. film. Developed by Berndt-Bach,
Inc, 6900 Romaine St., Hollywood, Calif.,
and krown as “Filmagnetic,” the unit pro-
vides synchronous recording of action and
sound on black-and-white or color film.

Film to be used with “Filmagneiic” is
pre-striped to record a magnetic sound
track. Once exposed, the film is developed
in the usual way and may be played back

on any 16-mm. sound projector. Installed
at the factory as an optional feature in
“Auricon” cameras, “Filmagnetic” can be
removed readily without the use of tools
to provide a choice of optical or magnetic
sound recording.

Sound to be recorded is picked up by a
sensitive microphone and fed through a hi-
fi amplifier which drives the recording
head. Another head provides instant moni-
toring. Included with the unit are the nec-
essary cables, batteries, and carrying case.

Household Weather *Brain”

THE “GOLDEN CIRCLE” home temperature-
control system designed by Minneapolis-
Honeywell will automatically lower tem-
perature at night, and raise it automati-
cally in the morning. Listing at $199.40, in-
stalled, it can also be used for controlling
heating-cooling units.

The ultra-sensitive thermostats, styled
by Henry Dreyfuss, are not much larger
than a pocket watch. One thermostat
is mounted outside the house to sense
weather changes; the other unit is located
at a convenient indoor position. Tempera-
ture signals from both feed to the elec-
tronic conirol center, which then adjusts
indoor temperatures to outside variations.

Additional information is available on
request {rom the manufacturer. (Min-
neapolis-Honeywell Regulator Co., 2753
Fourth Ave. So., Minneapolis, Minn.)

Miniature Broadcasting System Assists Guided Tour

THE PERFORMANCE of a miniature broad-
casting system highlighted an “open house”
for the press conducted recently at Hughes
Aireraft Co., Culver City, Calif. Each guest
was pravided with a tiny transistor re-

ceiver and earphone. Tour guides, equipped
with headset microphones, spoke to the
visitors over small portable transmitters.

This method of keeping guests informed
of what was going on helped relieve the
guides of the need for
shouting, and assured that
all visitors — even those
at the recar of the group
—were kept posted.

Guests were divided in-
to six groups so spaced
that only three different
carrier frequencies were
required for transmitting
to each group without in-
terference.

The transmitter itself
(see photo insert) was a
three-tube oscillator type
with a range of about 40
feet. Receivers used by
the visitors were Regency
transistor sets. The en-
tire operation met FCC
requirements.
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All-Purpose AM Receiver

AN INGENIOUS and highly versatile minia-
ture AM radio receiver, the Darb *“Holi-
day.” has been introduced by the Darb
Divisicn of the S. C. Ryan Company. List-
ing at $29.95, it is appropriate for bicycles,
boats, caddy carts, farm tractors and other
equipment.

Measuring only 4" x 5" x 6", the set weighs
four pounds. It consists of two sections,
one heousing the receiver circuits and the
other the power supply. Snap catches hold
the two units together snugly.

Other features are: it can be operated
on 110 volts a.c. or batteries; output jack
permits use of internal speaker, extension
speaker, pillow speaker, headphones, or
hard-of-hearing aid; removable antenna
and jack allow use of an auxiliary antenna
on vehicles. Touch tuning provides a choice
of three preselected stations. (Darb Divi-
sion, 8. C. Ryan Co., 1316 Yale Place, Min-
neapolis 3, Minn.)

Air Force Installs Portable Electronic Computer

Secret Briefcase Recorder
THE Amplifier Corp. of America (398
Broadway, New York 13, N. Y.) is now
offering a two-speed secret tape recorder
designed for investigative work. It provides

four hours of continuous recording at a
tape spéed of 15/16 ips using extra long-
play magnetic tape. The low-drain motor is
powered by five easily replaceable mercury
hatteries which last from 12 to 24 hours;
the amplifier is powered independently of
the motor by dry cell batteries that can last
as long as 100 hours. Weighing less than 12
pounds. the recorder is built into a brief-
case. The hidden microphone will pick up
whispers in a quiet area 12 feet away.
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ProBLEMS of reconnaissance data for
bombing missions are solved in a matter
of minutes by the COMAR-1 (Computer,
Aerial Reconnaissance) developed for the
Air Force by IBM and installed recently
at Wright-Patterson Air Force Base, Ohio.

COMAR-1, despite its portability and
relatively small siz2 and low cost, has all
the facilities normally found in larger
computers. In its nresent form. it is re-
garded as the first experimental step to-
ward the general use of miniaturized cal-
culators. This device provides accuratc
answers to questions fed into it—answers
that can mean the difference between a hit
or a miss by our bombing aircraft.

Aside from its military use, COMAR-1
can be used for geodetic, photogrammetric,
and other computations.
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By BILL K. FERMONT

Behind-the-scenes sound makes for smooth skating at ice show

ILVER SKATES flashing across the ice!

Graceful limbs in a symphony of move-
ment! Lights, costumes, and music! All of
these elements are combined in a myriad
of breathtaking spectacle, dancing, and ac-
robatics to make up the world-famous ice
show “Holiday on Ice.”

Smooth, flawless, expert timing between
performers and orchestra? Yes! But is it
as effortless as it seems? The preparations
behind the scenes of a show become par-
ticularly painstaking when the margin for
error is as wide as the entire. slippery floor
of ice which is used for a stage in this case.
Of equal significance are the electronic de-
vices employed to assure a completely pro-
fessional performance. Everyone concerned

38

—producer, conductor, master of cere-
monies, musicians, and the skaters—relies
on electronics to put over the show.

Designed and built especially for “Holi-
day on Ice,” an ingenious audio control con-
sole eliminates the chance for human error
in cueing performers and in synchronizing
the movements of the skaters with the
playing of the orchestra and the changing
of lighting and of settings.

All music is played by the orchestra—
but in exact pitch and timing with re-
corded music from a previously made tape.
The tape plays through amplifiers and is
heard via dozens of husky speakers placed
strategically about the audience. The or-
chestra is heard “live.” This dpuble-bar-
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reled presentation has proven to be the
best way to fill a giant-sized arena with
music.

In such a situation, live musicians must
take their cue from the tape, which has
been recorded to perfection as regards key,
pitch, and tempo. The orchestra leader,
hearing the tape via headphones. is much
less apt to “goof” during his performance.
What's more, the precise timing of the
others on stage, and behind the scenes, is
assured. The entire show is built around
the timing incorporated on the tape, which

through the conductor—effectively cor-
rects any “live” mistakes. For example, the
beat of the music is pre-emphasized on
the tape recording. The musicians follow
the conductor, but the conductor follows
the tape. As for pitch—tests have shown
that musical pitch is accurate to one part
in 500 with tape running at 15 ips.

In many cases, the audio setup has re-
placed live singers. Where vocalists are
employed, the console serves as an elec-
tronic understudy, ready always and not
subject to the sniffles and sore throats that
could plague a singer at an ice show,

Unique Console for South America

A unique application of this audio system
is the special console that was made for
the show’s South American unit. This con-
sole had to be compact and light in weight
since it would be airborne. In addi-
tion, the equipment had to be capable of
operating from line voltages and power fre-
quencies that varied considerably from the
standard power used in the United States.
Worse, there could be no variations of the
tape transport’s speed, since this would be
disastrous during playback-—all recordings
would already be made, with the pitch and
timing determining the skater’'s move-
ments. Also, it must be possible to inject
both live and recorded program material
native to the particular locale in which the
show would be given. Finally, servicing of
the equipment had to be relatively simple,
precise, and immediate—since it wasn’t
certain that a home-based technician would
accompany the company on tour.

Altec Service Corporation, who made the
original console, turned over this new task
to engineer Martin Bender, an audio spe-
cialist noted for—among other things—his
work in stereophonic sound. Bender came
up with the equipment shown in the ac-
companying photos. The big nut to crack
was. of course, the variable power frequen-
cies. Ordinarily, a rotary frequency changer
would do the trick. But these devices are
bulky; moreover, they require separate mo-
tors for the various line frequencies used
in different countries. A device was needed
that could be built right into the console
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Martin Bender, designer of the console.
adjusts output level control during test.
Below, bottcm view of console, showing
how tuning-fork amplifier hinges out for
easy accessibility. Smaller amplifier sit-
ting on shelf is used for monitoring.

to make it completely self-contained and
foolproof.

Bender hit on the Ampex Model 375
“Tuning Fork” amplifier. This unit accepts
any power frequency and produces a
smooth 60-cycle output. Changing only
one capacitor extends its input acceptance
range to 400 cycles!

In the “Tuning Fork” amplifier, a me-
chanical tuning fork is set in motion by
incoming power. This tuning fork serves
as the heart of an oscillator whose output
is a constant 7 volts at 60 cycles. The out-
put is then fed into a power amplifier
which furnishes 0 to 130 volts at 60 cycles.

Thus, the all-important tape transport
motor can be run at the precise speed need-
ed for accurate cueing and timing of the
entire show. What's more, a technician set-
ting up the rig for a show does not have
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to fuss with line input variations. All he
has to do is fire up the Model 375, set the
output control to 115 volts, and plug in
the rest of the equipment.

An Altec amplifier was provided with
input and mixing facilities to handle the
tape playback, three microphones, and a
phono pickup. The phono is included so
that records of locally popular tunes may
be played on the show. These records, plus
live performances by local talent singing in
the djalect characteristic of a particular
region, have helped warm up many a cool
audience.

Novel Switching Job .

An unusual switching job is handled by
a “Master Cueing Switch” built onto the
console’s front panel. During the original
recording, several metronome-beats were
recorded as loud clicks which permit the
conductor to gcar up his live orchestra to

the beat of the taped music. These clicks
must be heard only by the conductor and
the Master of Ceremonies, and not by the
audience. The M.C. places the cue switch
on “tape” and the tape's off-on switch on
“off.”” As soon as the five or six beat clicks
are audible, the M.C. moves the tape switch
to “on” and the tape’s output goes through
the 70-watt amplifier to the loudspeakers.
The audience hears only the musie, never
the tempo clicks.

The eniire system-—console, microphones,
and speakers—can be set up in a matter of
minutes. How much it helps to put on a
first-rate show is evident from the enthu-
siasm of audiences wherever “Holiday on
Ice” has performed. Its ruggedness? The
console was dropped accidentally from the
tailboard of a truck during a recent deliv-

ery. Holding their heads, technicians
checked it out, expecting the worst. But
it worked beautifully!

“Baby” Neutron Generator Aids in Prospecting for Oil

THE High Voltage Engineering Corpora-
tion has developed a unique Van de Graaff
particle accelerator for use in oil field
prospecting. Classified as a “baby” neutron
generator, the miniature atom smasher
was built to fit inside a 3%"” well logging
assembly. Although only 47” long, the Van
de Graaff can generate particle potentials
up to 200,000 volts. These particles (nuclei
of heavy hydrogen atoms) are fired into a
target of tritium (super heavy hydrogen).
The atom smashing collision then produces
neutrons which penetrate the bore hole
thousands of feet below the earth’s sur-
face. This in turn releases other atomic
particles which can then be measured and
identified. The miniature Van de Graaff

generator has been put to work by Well
Surveys, Inc.

Ultrasonic Test Car

DErFECTS on tracks of
the Santa Fe Railway are
detected by the unusual
truck shown in the photo.
Ultrasonic frequencies are
applied to the rails and
tape recordings made of
the reflected energy. In
addition to inspections
made when standing still,
the car can test rails
while traveling over them
at speeds up to 16 m.p.h.
Twin sets of wheels en-
able the vehicle to move
on highways as well as
over train tracks. Normal
rails are also indicated.
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By Carl J. Quirk

RIDAY-NIGHT wrestling isn’t the only

kind of rouzhhouse a TV set gets to
see. Before it ever leaves the factory, a re-
ceiver may catch a glimpse of some refined
industrial tortire.

For instance? Well, delicate instruments
tagged ‘Fragile! Handle With Care!” are
tossed around like pstato sacks. Some of
them are dumked :n bathtubs, chilled,
heated, and even kicked downstairs.

This scientifizc mangling is carried on by
experts—men vwho really know how to give
machinery a hard time. It isn’t done for
fun, but because manufacturers want to
know just how much use, misuse, and
abuse their products can take.

For while engineers can design
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about any performance feature into a set,
they can’t always be sure the feature is
rugged enough to hold up in every set that
reaches a customer’s house. To obtain this
kind of information. they have to keep close
tabs on assembly-line production.

The job of finding mistakes and weak-
nesses is only one part of the testing opera-
tion. It's even more important to keep mis-
takes from happening, so test information
must be fed back quickly to the production
line.

Some kinds of tests are applied on a
spoi-check or sampling basis and other
tesis are run cn every set that comes off
the line. The cne shown above and those
on the next two pages are part of the day-
to-day quality control system used by a
major electronics manufacturer.
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PRODUCTION TESTING. A quality
control station at the end of the pra-
duction line (left) gives every sef a
look-and-listen test for such items as
noise, sensitivity, and sound and pic-
ture level. More thorough bench tests
are run on a random 25-set.a-day
sample (below, left]. In addition, 12
completed sets (below) are uncrated
daily, critically re-examined, and thza
operated for 24 hours.

FIELD TESTING. Even after a set
comes through factory tests with fly-
ing colors, it may still run into trou-
ble when it gets into a fringe-area
home, or one that happens to be near
a trolley line, a police transmitter, a
busy highway or some similar source
of interference. To obtain a sample
of actual operation under every type
of field condition, the factory keeps
a mobile test laboratory on the road.
As shown at the right, engineers set
up their antenna in a typical location,
a weak signal area, or one that's noted
for adjacent-channel interference. In-
side the fully equipped lab truck
(right, below), they get a customer's-
eye view of most of the problems
that arise in average homes as well as
in special, troublesome locations. Sets
made by other manufacturers are also
checked in the field lab to provide
comparative performance data. And
‘in an entirely separate field-test oper-
ation, factory representatives foliow
up customer service problems and re-
port back to the factory.

=
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TYFE TESTING. A set that's passed
a full series of "type'' tests is usually
ready for the graveyard. In this fac-
tory, five units a day are given thor-
ough electrical-characteristic  tests
covering 25 separate measurements.
Samples are checked also for rugged-
ness under extreme conditions of han-
dling and use. The dunk test (shown
on page 41) demonstretes a set's
ability to withstand accidental wet-
ting. Other ruggedness tests are
shown below.

Screemed room is used for electrical "type’ tests. Heat and humidity tests are carried out in a
By eliminating noise, interference, and broadcast vault-like chamber whera temperature and moisture
signals, it insuras uniformity of all measurements.  can be completely controlled by the test engineer.

7

Brop test checks the packaging. It's important 3hake test—or vibratian test—is performed on a
because set quality doesn't mean much unless the  specially built jiggle platform. The set is supposed
produgt can safely survive the rigors of shipment. o keep operating as usual during this ordeal.
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High-Flying Hi-Fi

THE “FI” is really “hi” for passengers
aboard the Viscount fleet of Capitol Air-
lines. This air travel company has in-
stalled sound systems in its new ships for
voice contact between crew and passengers
as well as for background music during
flight. Twenty-two Jensen “Viking” 4J6
loudspeakers are mounted between the
windows on either side of the cabin. Two
microphones and a Bendix 20-watt am-
plifier, in the radio rack, complete the
installation.

Experience has shown that a relatively
large number of speakers placed close to
the passengers and operating at a low level
will provide mcre satisfactory coverage
than a few large units mounted overhead
and operated at a high level

Radar Search System

A HIGH-POWERED radar set, which
can be set up in less than three
hours by a crew of 30 men, has
been added to the Air Force’s in-
ventory. Designated as AN/MPS-
11, the new equipment is a search
system for early warning and long-
range detection. It can ‘“see” air-
craft at high altitudes and can be
used for interception purposes
when coupled with a height-find-
ing radar. Extremely mobile, AN/-
MPS-11 may be transported in
nine trucks and two trailers, which
include shelters for personnel. The
antenna is erected with a powered
winch attached to one of the
trucks. Its 14’-high sections (see
photo) are joined manually on the
ground and pulled into operating
position by a winch.

Electronic Professor

THIS ELABORATE tape system
helps teach foreign languages to
students at the University of Flor-
ida. Listening through headphones,
students are given drills, dicta-
tion, and ear perception exercises.
Tapes are recorded by faculty
members.

Recent tests, taken by students
of French at six different institu-
tions, have demonstrated the effec-
tiveness of this method—those us-
ing the tape system scored higher
than " all others. The program,
initiated by Dr. Joseph Brunet,
head of the Department of Foreign
Languages, is an important step
toward wider use of audio devices
in education.
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SONIC ALARM
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spots anything that moves

ILENT SOUND WAVES pulsed ont by
Y a new motion detector may overcome
some serious blind spots in present burglar
alarms. Ordinary door and window signals
are useless against intruders who break in
through the roof, or those who enter a
building during the day and remain hidden
until night. But no matter how or when a
burglar enters a building protected by this
device, the alarm will spot him as soon as
he n.oves.

Thke mechanism, manufactured by Walter
Kidde % Company, Inc., Belleville, N. J,
is bazsed on the so-called *‘Doppler effect.”
Johann Doppler, an Austrian scientist, ob-
served more than a century ago that
motion changes the apparent frequency of
light or sound waves.

The ultrasonic alarm uses one or more
pan-shaped rransmitters to pulse out waves
at 19,200 cycles a second. These waves, be-
yond the limits of hearing, saturate an
enclosed area and are picked up by receiver
pans similar to the transmitters. The
waves are carried back to a master con-
trol unit and are compared electronically
with the ones being sent out. Motion that
causes a change in frequency trips an
alarm relay.

Sensitivity of the system can be adjusted
to suit the hardness of the walls or the
contents of a room. Properly set, it won't
detect slight gusts of air or the motion of
small animals.

The alarm signal can be placed 1n the
prolected area, wired to another room in

s
_3@_.@‘&,

Complete alarm system includes (left to right): transmitter or "“speaker,”” monitor, master control unit,
and receiver or "pickup.” The combination will detect any motion in a room or other protected area.
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the building, or connected by telephone line
to a detective agency in some other part of
town. When an installation uses remote
alarms, extra apparatus is added for check-
ing the equipment from a central location.

Transmitter and receiving pans—called
“speaker” and “pickup” — work by mag-
netostriction. Changes in a magnetic field
cause metal to expand or contract. Nickel
rods, wrapped in wire coils, are riveted to
the covers of both pans. An oscillator cir-
cuit sends the 19,200-cycle note through
the transmitter coils, causing the rods to
expand and contract; this flexes the pan
cover 19,200 times a second. The receiver
reverses the process and converts the move-
ment of air into electric currents.

This alarm system will detect flames as
well as intruders and has been tested in
ships to spot stowaways and give warning
of shifting cargo.

Transmitter and receiver pans are similar except
that the former has two magnetostriction elemenfs.
V-shaped vane and tiny motor in speaker are part
of tamper-proofing equipment added to system.

Fire moves air, too,
so it can be detected
by the ultrasonic
alarm. Here, an os-
cilloscope has been
substituted for the
alarm, and frequency
disturbance is indi-
cated on the screen.
Greater sensitivity is
needed where the sys-
tem is used as a fire
alarm; setfing can be
adjusted by means of
a knob on the master
control chassis.

Photocell Gives Instant Warning of Aircraft-Engine Fires

A FLICKER OF FLAME in any engine of
this turbo-prop transport would flash an
instantaneous warning to the pilot. The
plane is fire-protected by a new visual de-
tection system that uses photocells to scan

the engine housings. The “Fireye” detec-
tor, developed by Electronics Corporation
of America, Cambridge, Mass., responds to
any rise in illumination by setting off a sig-
nal on the control panel.




BONER BOX

By CARL KOHLER

STARED,

image.

“By George!” I exclaimed feelingly, taking
in the crisp sun-tans, the jaunty sun-cap and
the gleaming half-boots—all newly purchased
to accompany the just-completed Geiger
counter dangling at my hip. “By George,
you're going to make a romantic- looking mil-
lionaire, old man! Yessiree! You're a real
picture 'of adventure!”

Suddenly, the bedroom door
swept open.

“Hoo-hah!” gurgled Missus Wife, goggling
my finery with eyes the size of white-walls.

Averting my ill-concealed smile of pride, I
busied myself with removing a stray thread
from my sleeve. “Rather dashing, don’t you
think, old girl?”

“Dashing-smashing,” she nuttered,
goes?”*

“Well, you just don’t grub around, in the
great outd001s in tweeds and a dress shirt,”
I said, a bit defensively. “And I imagine I'll
spend a certain amount of time, patiently ex-
ploring this canyon and that . . . over rock
and riil ..

“You joined the Boy Scouts?” Her face reg-
istered incredulous amusement. “At your
age?”

“I'm joining the great fraternity of Ura-
nium Hunters,” I said crisply. Boy Scouts, in-
deed! “For your further information, I fully
expect to be successful, too. After all,” I gazed
up past lifted eyebrows, “having built my own
de luxe Geiger counter . ..”

“What’s a Geiger counter?”

I allowed myself a short, sophisticated
chuckle. Then I drew her gently into a chair
and began, as simply as possible, to relate the
Kohler Plan For Wealth Beyond Your Wild-
est Dreams. It took, perhaps, thirty minutes

. counting repeated details and a fine ap-
praisal of my homemade Geiger counter.
When I finished, she began sprouting ques-
tions.

“This another of your nutty schemes?”

I tossed her a dog-eared copy of POPULAR
ELECTEONICS.

“Read the ads,” I suggested. “Everybody is
buying, building, borrowing or stealing this
little ponanza-type box.” I tapped the coun-
ter’s neatly constructed 3” x 5” x 7”7 aluminum
case. “It detects radioactive uranium. Ura-
nium is precious. Ergo, once discovered . . . a
uranium mine means untold millions. With
this devilishly clever little box, I mean to roll
in dough forever .. . so to speak.”

She studied the counter with mingled greed
and suaspicion.

“So this’s what's been Kkeeping you up
nights, huh? How does it work, anyway?”

I indicated the switch, the neon lamp in-
dicatar and meter.
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admiringly, at my mirrored

behind me

“what

“Here,” I slipped the headphone over her
hair. “Listen a minute. Those clicks will
mean uranium if they .

She leaped to her feet

“Holy Toledo! The whole joint’s full of
uranium! Listen to it!” She turned near-
mad eyes upon me. “Oh, you lovely, lovely
little clicks! Clickety-clickety-click, click,
click! She cackled insanely.

“That,” I said, hastily removing the head-
phone, “is just the background count. Get your
greed out of gear, my dear. It simply isn’t
quite that . . .”

“I can see it ALL now!” she cried, dancing
spiritedly in great, bounding circles around
the room. “Yep, life’s gonna be a gravy train
from here on in! No more housework! No
more serimping! No more worrying about bills!
Wheeeeeeeee!”

“Look,” T said, anxiously, “You only heard
the background count, which doesn’t mean
there’s any . ..”

“Diamonds!” Her eyes glittered with desire.
“Diamonds and emeralds and rubies, and

—

T

| &

I stared. admiringly. at my mirrored image
. taking in the crisp sun-tans, the jaunty
sun-cap and the gleaming half-boots . . .

maybe even mink! Oh, definilely mink! Acres
and acres of mink. And I’ll need some .. .”

“The background count,” I whispered
hoarsely, “merely denotesa . ..”

“ . new clothes to go with all those Cadil-
lacs! Can’t run around FEurope dressed in
rags, you know! No more shoddy old dollar-
ninety-eight cottons! Not for this million-
aire’s wife! No sir! Nothing but the best . . .
the most expensive creations . . . Paris origi-
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“. . . The whole joint's full of uranium! Listen
to it! Oh, you lovely, lovely little clicks! . . .

nals . .. from now on!'” She bussed me, wildly,
on the nose. “And, of course, we'll have to
Jjoin the better clubs . . . mingle with the bet-
ter set, and I . . .»

“THERE IS NO URANIUM IN THIS
HOUSE, DO YOU HEAR?”

“N-No uranium?” She sank, stunned, into
a chair. “Then what were those little clicks
you said meant . . .”

“Background count,” I repeated wearily.
“But don't you fret, sweets,” I assured her,
tipping my cap to a rakish angle across my
high, intelligent brow and winking a knowing
wink at her, “I think I know where the ura-
nium grows!'”

“Y-You sure?”

“Sure, I'm sure . . . I think,” I fondled the
counter . . . the little counter built from parts
I bought with my own little money and, skill-
fully, put together with my own little screw-
driver in my own little workshack. “You'll
have all those luxuries,” I promised, “if there’s
any loot left after Uncle Sugar gets his cut
and if there’s anything after I buy a few elec-
tronic supply houses, a radio station or two,
a few TV stations . . . and I'll have to own
those experimental . . .”

“Stop dreaming, already,” she snapped. “Get
the car out of the garage while T pack a lunch
and some drinking water. We gotta find that
radioactive egg before we can hatch it, friend.”

And I creaked away, in my new boots, to-
ward the garage.

Two days later . . . two exhausting, sun-
scorched and tetally footsore days later,
Missus Wife limped into the pale shade of a
huge boulder and collapsed. I followed suit.
For perhaps an hour, we just slumped there
- . . thinking black, empty thoughts and let-
ting the desert silence broil over us.

“You sure you built that thing right?”
Missus Wife licked sun-cracked lips and glint-
ed a glance off me. “Two days and all we've
found, so far, is an occasional radioactive
bone. Maybe you goofed the project, huh?”

I turned the counter over and over in my
blistered hands. “Not unless the guy who
drew the schematics for this baby was hung
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over or half-asleep when he did them. T
checked it, thoroughly, at least twice before I
assembled it.” I stared glumly across the mer-
ry, shimmering heat waves. A lizard dragged
himself into the sun, panted with the effort,
and painfully inched back into the simmering
rocks. “Let’s face it, girl. Maybe there just
isn’t any uranium in these forsaken boon-
docks.” T tried to remember how cool felt.

“Hey, I been meaning to ask you,” Missus
Wife flicked a contemptuous thumb at the
probe. “Why such a fancy cowhorn gimmick
for this gismo when the rest of the little flop
is built so plain?”

“Staghorn, not cowhorn,” I murmured,
wondering if those five miles to the parked
car were humanly possible before sundown.
“The instructions said encase the Geiger tube
in bakelite tubing, but I didn’t have any. So I
found this roll of staghorn and it seemed . . .

“I knew it!” She groaned miserably. “I had
a feeling, all along-—call it feminine intui-
tion—that you were doing something wrong.
No wonder we’ve only been detecting bones!”
Her glare would have fried me if I hadn’t al-
ready been nicely done to a turn. As it stood,
the very idea she expounded was half-baked.

“Feminine intuition,” I drawled folksily, “is
merely a male hunch that made good. And I

- . . she stood triumphantly waving an ancient

looking tibia . . . or perhaps it was a femur . . .
never mix science with superstitionn. Those
bones we found must have possessed some de-
gree of radioactivity, because if I thought your
absurd theory that a staghorn probe only de-
tected . . .”

“Didn’t those government charts say ura-
nium deposits have been found in this area?”

“Sure, but that's no .. .”

“Then, shouldn’t we have been getting bet-
ter than just background counts of thirty to
forty clicks a minute—say, an occasional
higher count, here and there?”

“Possibly.” I had a feeling she had me, and
I knew she had a feeling that I knew she had
me. It was a confusing, defeatist thought and

(Continued on page 122)
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By HARVEY POLLACK

i

With a Thermistor Fire Alarm

Fire may strike your home next! Build and install this

effective system to warn of fire in its earliest stages

SENSITIVE, quick-acting fire alarm
can effectively protect the home-owner
against the dangers of unchecked fires that
often start around central heating plants,
in basements, and in attics. Such an alarm,
which can also be used as a high-tempera-
ture safaguard in counless other applica-
tions, will be described in this article.

By making minor circuit modifications,
the alarm may be changed to an aquarium
or incubator thermostat a freezer cutoff
alarm, or a control for individual room
heaters. Because of its circuit character-
istics, it is ideal for remote control in-
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stallations where the building to be pro-
tected against rampaging fire is situated at
a relatively great distance from the main
house at which the alarm bell is to be
located.

Performance

The circuit utilizes a modern heat-sens-
ing element, the taermistor. A thermistor
is a resistor whose ohmic resistance drops
sharply with rising temperature, i.e, it has
a high negative temperature coefficient.
These interesting units are readily avail-
able in many sizes and values ranging from

49



Fig. 2. Underchassis view of unit shows locations of the major components.

about one ohm to hundreds of thousands
of ohms. Correctly used, they enable the
builder to meet the following performance
specifications:

(1) Low initial cost—the relative sim-
plicity of the circuit brings the over-all
initial cost down to about $11.50.

(2) Low operating cost—the choice of a
high-resistance thermistor coupled with a
low-current sensitive relay permits the cir-
cuit to idle continuously with a current
drain of something under .002 ampere. At
present power rates, this makes the yearly
operating cost less than 24 cents.

(3) Reliability—alarms of this type
should be inspected and checked periodical-
ly to insure reliability of operation in time
of need. Since all circuit components op-
erate at less than half-maximum rating,

and because the relay and rectifier are en-
closed in a metal case which is as close to
being dust-proof as one could desire, de-
pendability is assured even though the test-
checks are few and far between.

(4) Remote control—to make the device
universally applicable, components and de-
sign factors were selected to permit the
builder to use very long leads—literally
thousands of feet, if desired—between the
thermistor and the control box. Even the
alarm bell may be placed hundreds of feet
from the control section should this sep-
aration be desirable.

(5) Adjustable sensitivity—to satisfy in-
dividual requirements, the circuit is ar-
ranged so that it can be made to react
swiftly to almost any above-normal tem-
perature between 120 and 500° F or higher.

Fig. 3. Schematic diagram and paris list for the thermistor fire alarm.

Cl1—8-ufd., 450-volt electrolytic capacitor
R1—10.000-ohm, V4-watt resistor
R2—100,000-ohm potentiometer,
(IRC Q-11-128 or equivalent)
RL1-—Sensitive relay, 10.000-ohm coil, pull-in

linear taper

117 VAC.
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rating 1 to 2 ma. (Advance SO-1C-10.000D.
Sigma 2F, or equivalent)

SRI1—65-ma. selenium rectifier (see text)

T1—Filament transformer, 6.3 volt @ 1.2 amp.
(Stancor P-6134 or equivalent)

TH1—Thermistor, VECO Type 5IR2 (Victory
Engineering Corporation, Springfield Rd.,
Union, N. ].—a kit of thermistors and varis-
tors, available from the company for $10.00
by mail, contains this thermistor)

l—Line cord and plug

1—Standard doorbell or buzzer

1—Case, aluminum, gray hammertone finish,
SVA” x 314" x 21"

4—Insultted binding posts

1—2-lug tie point

1—Potentiometer knob, any type

Misc. grommets, machine screws, wire, solder,
etc.
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Fig. 4. Pictorial diagram of the alarm.

(6) Latch-in feature-—once the fire alarm
is triggered, the alarm bell continues to
ring even though the heat around the ther-
mistor sensing element temporarily sub-
sides. This action is accomplished auto-
maticzlly by adjusting the relay properly,
as will be described later.

(i) No BX cable or conduit required—
low-vcltage wires may be run between the
bell and central control.

Construction

Whether the reader duplicates the alarm
system exactly or makes modifications to
suit his tastes, just a few preliminary con-
structional precautions are desirable. The
rectifier (SR, Fig. 3) should be rated at
35 ma. at the least, even though the total
current drain is less than 2 ma.; this makes
for cool operation over extended periods of
time. Filterr capacitor C{, an 8-pfd. unit,
should have a working voltage rating of
450 volts although the total anticipated po-
tential across it never exceeds 150 volts;
long capacitor life may he expected under
these conditions. The transformer T1 may
be mounted either inside or outside.

Terminals for the thermistor are isolated
froin the line hy the 10,000-ohm resistance
of the relay and by a protective 10,000-ohm
resistcr R1I. An even bhetter arrangement
would be to use an isolating transformer,
such &s the Triad R54X. This unit has a
115-volt secondary for operating the ther-
mistor and relay circuit, thus completely
isolating it from the line. Also included is
a 6.3-volt winding for operating the alarm
bell. With such an arrangement, the relay
contacts would be connected in series with
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Fig. 5. Hookup for initial adjustments.

the 6.3-volt wirding and the alarm bell.

The binding posts are insulated from the
case by means of shoulder or extruded fiber
washers. Holes drilled to take these wash-
ers must be large enough to allow the ex-
trusion to °‘sit” inside the rim of the open-
ing, thus préventing the metal screw of the
post from touching the case. Live rubber
grommets are necessary for all feed-
through leads to protect the latter against
fraying over the years.

Testing and Adjustment

All wiring should be completed before
proceeding with adjustment and testing.
A.c. power should not be applied until it is
determined, by means of an ohmmeter, that
no bare wires are in contact with the case
and that there are no short circuits which
might injure tke selenium rectifier, the
thermistor, or the relay. An ohmmeter is
mentioned because it is usually a part of a
multitest meter which is needed for cur-
rent measurements.

For the following test, do not connect
the thermistor into the circuit at all. In-
stead, connect the multitester as a low-
range milliammeter (0-10 ma. range is just
about right) in series with a 75,000-ohm
resistor across tre thermistor binding posts,
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as shown in Fig. 5. To avoid raucous
buzzing or bell-ringing during the test, a
6-volt pilot lamp may be substituted for
the alarm signal device as an indicator.
Ilirst rotate the knob of the sensitivity
control R2 so that it presents maximum re-
sistance to the series circuit (fully clock-
wise in this model), then insert the a.c.
plug into a 117-volt a.c. outlet. The milli-
ammeter should show a reading of a small
fraction of a milliampere. Gradually ro-
tate the potentiometer while watching the
meter and the pilot indicator, noting the
current at which the pilot lamp first
lights up. This is the “pull-in” current
of the relay. Adjust the relay according to
the manufacturer’s instructions (these ac-
company the relay when purchased) so
that it pulls in at 2 ma. and drops out at
an appreciably lower figure, such as .8 ma.
to 1 ma. Once this adjustment has been
made, it is advisable to seal the adjusting
screws with flexible polystyrene coil dope.
Again rotate R2 to maximum resistance
and replace the 75,000-ohm resistor with
the thermistor, leaving the meter connect-

ed. Repeat the “creep-up” procedure given
above, adjusting the potentiometer in small
steps. This is necessary because, as the
current is allowed to rise in the thermistor
and it begins to warm up, its resistance
diminishes, permitting more current to
flow. The increased flow of current, in
turn, warms it some more, again reducing
resistance. This cycle continues until the
thermistor radiates its heat away as fast
as it is generated, stability being reached
in about ten seconds. From the above pro-
cedure, determine the position of the con-
trol knob for a setting which is just short
of pull-in. Leave the control in this posi-
tion, remove the meter, and connect the
thermistor alone across the binding posts.
The alarm is now set for a heat test.
Pass a lighted match quickly under the
thermistor body; the pilot lamp should
come on instantly, simulating ringing of the
alarm bell. Once the correct setting of R2
has been obtained, the response should be
instantaneous when the ambient tempera-
ture around the sensing eclement exceeds
120-150° F.

More Power from Sun Batteries

S FAR AS this generation is concerned,
the sun is an inexhaustible source of
power. Take advantage of that untapped
power to operate small transistorized ra-
dios, light-operated relays and other elec-
tronic assemblies requiring a few milli-
watts. The B2M “Sun Battery” provides a
convenlent, cheap method of tapping the
sun’s energy.
I have been experimenting with B2M se-
lenium cells by wiring them in series and
parallel to obtain more voltage (series ar-

rangement) or more current at the same
voltage (parallel arrangement). The best
layout plan for five or six B2M cells has
been a circle; this type of circuit has the
advantage of receiving maximum light from
the sun when used outdoors and an equal
light distribution from a ceiling spotlight
when used indoors.

Mount the five or six cells on a plywood
base (about 4” x 4%") and run the connect-
ing leads through holes to “beautify” the
arrangement. Solder all of the wires to re-
duce circuit losses. Attach two thin strips
of plywood to the underside of the base to
raise it above the workbench, and thus pre-
vent the wiring from being chafed.

A test made in bright sunlight gave the
data for the following table, which shows
the voltage and current output through
various resistances:

Ohms Volts Microamperes
200,000 2.7 12
100,000 2.69 25

54,500 2.65 40

20,000 2.54 115

8000 2.43 300
5000 228 450
414 90 2160
220 .58 2550
150 31 3000

All of the above figures were obtained using
six cells connected in series.—George P.
Peurce. —30—
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Jim Caukins earns to Tune In a

Single-Sideband Station

By E. H. MARRINER

There is a little trick to it—but once you

have mastered the technique, the band is yours!

ILL JONES had just about hooked a

VQ4 on his amateur station, when the
doorbell rang. It always rang just at the
wrong time. Bill slowly took his earphones
off and laid them down on the table, got
up and went to the door. Just outside
stood Jim Caukins, the Novice from down
the street.

“Hi, Bill, hope I didn’t bother you.”

“Naw, come on in, Jim. What's on your
mind this evening?”

*“Well, I've been listening to all these
‘Donald Duck’ stations, trying to tune one
of them in, but I give up!”

“You mean one of the single-sideband
stations on 3800 kc. or on 4000 kc?”

“Yeah, I can’t seem to tune them in
properly. Can you show me how?”

“OK, we'll see if we can tune one of
them in on the HQ-129X. Let’s see il we
can find one first. There are generally a
few on after 4 p.m., and most of the W6&’'s
hang around 3800 kc. They generally have
lots of power and are easy to tune in.

of center. Not much, just a very little.”

“OK, I'm still following you, Bill; go
ahead.”

“All set? Let's turn it just a little to
the left, and at the same time tune the
main tuning dial. Now adjust the b.f.o.
just a little. Hear it dip and sort of lock
in? Now we can understand the station;
doesn’t sound bad at all does it?”

“Sounds just about like an AM station
now, Bill. Think I'll ever get used to all
that tuning?”

“Once you get the receiver set up, you
won’t have to touch the b.f.o. knob all
evening, except for an occasional touch-
up, or unless you want to listen to the
other sideband.”

“Won’t the receiver drift off the sta-
tion?”

“Not if you let it warm up for a while.
If you want to listen to the other side-
band, just reverse the process of tuning.
Down at the 4000-kc. end of the band most
of the fellows are on the upper sideband



