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RCA KITS

FOR VALUE, QUALITY AND PERFORMANCE!

RCA WV-38A (K)

VOLT-OHM-MILLIAMMETER

£
only $29'95 {includes batteries, probe and cable with slip-on alligator
clip, ground lead and clip, assembly and operating instructions) (available
factory-wired and calibrated—only $43.95*)

Exclusive features make this RCA VOM kit the buy of a lifetime! Extra 1-volt and 0.25
volt (250 mv) ranges for wider usage in transistor servicing—new handie clip accommo-
dates probes and test leads for extra carrying convenience. Assembles in a breeze!

FEATURING: ohms-divider network fuse-protected - easier-to-read scales - extra-large
514 inch meter - polarity reversal switch . excellent frequency response - full-wave
3 bridger rectifier . low circuit loading - standard dbm ranges.

SPECIFICATIONS: Input Resistance—20,000 ohms per volt on DC; 5,000 ohms per volt on AC . Accuracy—* 3% DC; = 5%

AC (full scale) - Regular Scales—2.5, 10, 50, 250, 1000, 5000 volts, AC and DC; 50, na 1, 10, 100, 500 ma, 10 amps (DC) -

Extra Scales—250 mv. and 1 volt (dc) - Frequency Response—AC-flat from 10 cycles to 50 Kc (usable response at 500 Kc) -

ghr:?ls/—uti ranges: Rx1—(0-2,000 ohms); Rx100 (0-200,000 ohms); Rx10,000 (0-20,000,000 ohms) - Dimensions—W. 514", H. 67",
. 8

RCA WO-33A (K)

3-INCH OSCILLOSCOPE

*
only 579-95 {complete with Low-Cap, Direct Input Probe and Cable) {alsa
available factory-wired and calibrated—only $129.95°)

The first 'scope kit with "‘get-up-and-go!"' Use it for practically everything—video servicing,
audio and ultrasonic equipment, low level audio servicing of pickups, mikes, pre-amps,
radios and amplifiers, troubleshooting ham radio, hi-fi equipment, etc.—and you can take it
with you, on the job, anywhere!

FEATURING: voltage-calibrated frequency-compensated, 3 to 1 step attenuator . scaled
graph screen and calibrating voltage source for direct reading of peak-to-peak voltages -
“plus-minus'’ internal sync...holds sync to 4.5 Mc. « shielded input cable with low capaci-
tar&ce probe included - weighs oniy 14 pounds - includes built in bracket to hold power cord
and cables.

SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)— Sensitivity, 3 rms mv/inch; Bandwidth, within —3 db, 20 cps
to 150 Kc - Vertical Amplifier (Wide Band Position)—Sensitivity, 100 rms mv/inch; Bandwidth, within —3 db, 5.5 cps t0 5.5
Mc - Vertical Input Impedance—At Low-Cap cable input...10 megohms, 10 puf (approx.); At Direct-cable input...1 megohm,
Qg wuf (approx.) - Sweep Circuit—Sawtooth Range, 15 cps to 75 Ke; Sync, external, = internal; Line Sweep, 1609 adjustable
phase.

RCA WV-77E (K)

VOLTOHMYST

sk
only $29'95 {also available factory-wired and calibrated only $49.95°)

Think of it—an RCA VoltOhmyst Kit at this low, low price! You get famous RCA accuracy and
dependability, plus the easiest to assemble kit you've ever seen!

FEATURING: ohms-divider network protected by fuse - ultra-slim probes and flexible leads -
sleeve attachment on handle stores probes, leads, power cord - separate 1Yz volts rms and
4 volts peak-to-peak scales for accuracy on low ac measurements . front-panel lettering
acid-etched.

SPECIFICATIONS: Measures: DC Volts—0.02 volt to 1500 voits in 7 overlapping ranges; AC
volts (RMS)—0.1 volt to 1500 volts in 7 overlapping ranges; AC Voits (peak-to-peak)—0.2 volt
to 4000 volts in 7 overlapping ranges; Resistance—from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero-center indi-
cation for discriminator alignment - Accuracy—=* 3% of full scale on dc ranges; = 5% of full scale on ac ranges - Fre-
quency Response—flat within = 5%, from 40 cycles to 5 Mc on the 1.5, 5, and 15-volt rms ranges and the 4, 14, and 40-volt
peak-to-peak ranges . DC Input Resistance—standard 11 megohms (1 megohm resistor in probe) *User Price (Optional)

See them all at'your local RCA Test Equipment Distributor!
RADIO CORPORATION OF AMERICA

o ELECTRON TUBIE DIVISION HARRISON, N. J.
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YOU MAY HANDLE A SITUATION LIKE THIS...

If you measure up to the Aerospace Team

A man in this situation requires cool judge-
ment and an aptitude for advanced technical
training. This 1s the kind of man who can
measure up to the qualifications of the U. S.
Air Force. He is the kind of man who can
build a career in the Aerospace Age that will
be meaningful and rewarding.

Are you that man? As a trained and ex-
perienced Air Force technical specialist, you

will have the opportunity to work with the
intricate equipment of the Aerospace Age—the
age of air and space travel. You will enjoy
steady advancement and solid security. And
you will be superbly prepared for the future.

If you would like to learn more about the
many unique advantages that go with a
career in Air Force blue, fill in and mail this
coupon today.

U.S. AIR FORCE

There's a place for tosmorrow'’s leaders on the Aerospace Team

r 1
| PASTE COUPON ON POSTCARD AND MAIL TO: |
| Airman Information,Dept. MPO3, Box 7608, Washington 4, D. C. |
| Please_send me more information on my opportunities in the U.S. Air Force. I am between the |
| ages of 17-34 and reside in U.S.A. or possessions. |
| Name |
} Address. =
| City. Zone. County. State |
e e el
POPULAR ELEcTnomcs is puhnshed monthly by Ziff-Davis Publishing Company, William B. Ziff, Chairman of the Board (11)40
1953), at 434 . Wabash ve. ago 5, 1)1, Sccond-class posuu:e aid at Chlmbro 1ilipois.  Authorized by Post Office
Depnrlment Ottav«a Canada, au se(( ml class maticr, SUBSCRIPTION RATES: One ve S, and possessions, and Canada 84.00; 3

an-American Union countries $4.50. ail ulhu foreign countries, $3.00.




POPULAR

ELEc RONIcs -
2
t\x}/
VOLUME 12 NUMBER 3 S
Special Construction Feature
Six One-Evening Electronic Projects............... Louis E. Garner, Jr. 67
1: A First-Project Receiver.......... ... vt nnnns 68
2: D.C.Control UNit... ... 70
3: Combination Checker ........ ..ot 72
4: Hi-Fi Speaker CrOSSOVEI. ... .uu it arene et e 74
Bt FUSE SaAVEE .ot tinieet e innanaieen oo 76
6: Broadcast-Band Wave Trap..........covuinmienrancnonn e 78
® Construction Tips for the Beginner...............cvveniienneen 79
Other Electronic Construction Projects
Half-Amp Variable Transistor Bench Supply......... Eugene Richardson 45
Electtronic MUSIC BOX. . v uveernrnorneunrvnnenascasansaons E. G. Louis 63
Portable Utility Amplifier.......coiiiiiiiiienenn Luis Vicens 83
Unusual Uses of Potentiometers.................... Kenneth Richardson 92
Transistorized Driver Alarm...............coveiinnens Dave Gordon 98
Audio and High Fidelity
Unusual Tape ReCOrder. .. ..o vttt e 48
Add a Tuning Meter to Your FM Receiver................. Lou Gordon 53
Inside the Hi-Fi Record Changer...................... Joseph Marshall 55
Test Instruments—Audio Generator (Part 3).............. Larry Klein 86
Amateur and SWL
Acoustic Phone Patch.............ovieien J. C. Fischesser, W4FMW 59
Understanding Ham Lingo.................covnn.. Bill Walker, K2RUK 89
Roundup of Citizens Band Transceivers.............cooovvnnnieens 100
Short-Wave Monitor Registration.......... ... oo 129
Electronic Features and New Developments
Communications Satellites—Key to World-Wide TV....... Ken Gilmore 41
Nuclear Kilowatts for YOU.....oovrneniinnmnernan s, Paul Janvier 49
Experimental Wind-Power Generator................c.covuvuereee..e. 62
Electronic Baby-Sitter ..ot Harry J. Miller 65
The Short-Circuited Enthusiast........... Carl Kohter and Jim Williams 90
Electronics in the NEWS. ... vttt ene e inenrannearsaessanensns 105
Departments
Notes from the Editor.......ovvvvreeriarnenreeens: Oliver Read, WIETI 8
Letters from Our Readers. ... .ot 12
POP’tronics Bookshelf ... ... 18
Tips and TeChNiqUES. .. ... .ottt 24
NEW ProdUCES . .uvr vttt iiei it 30
Short-Wave Report..........oiineevnnnernnanees Hank Bennett, W2PNA 66
TransiStor TOPICS .. .vvurvnn et er e nanaarnaerenns Lou Garner 93
Across the Ham Bands............... ..ot Herb S. Brier, WI9EGQ 95
Carl and Jerry...oo it John T. Frye, W9EGY 106
On the Citizens Band............. v Tom Kneitel, 2W 1965 134
Cover photo by Bruce Pendieton
‘Copyright ® 1960 by ZIFF-DAVIS PUBLISHING COMPANY. All rights reserved,
4 POPULAR ELECTRONICS

0 g

z



THE

INTERNATIONAL

It’s COMPACT!
It’s PORTABLE!
iIt’s TRANSISTORIZED!

A completely new, truly portable, all
transistor Transceiver for the Citizens Radio
Service. Weighs less than five pounds.

Small but mighty The Traveler packs
12 transistors and a walloping big signal!
The perfect communicator i1n the home, the
office, as well as outdoors. Inconspicuous
atop the desk. Adjust the special shoulder
strap, and it becomes your companion in
the field.

Three types of power supplics. (1) Recharg-
able battery, complete with charger. (2)
Standard dry cell. (3) 115 VAC

Due to extremely cfficient design, the In-
ternational Traveler provides greater output
than any other Citizens transistor trans-
mitter currently on the market.

INTERNATIONAL CR

18 NORTH LEE\

March, 1960

Special High Frequency transistors are
utilized in the trarnsmitter. The receiver's
dual conversion superhetrodyne RF circuits
use special High Frequency transistors. Pro-
vides microvolt sensitivity.

Other features: Noise limiter and squelch,
two channel crystal controlled transmitter,
two channel crystal controlled receiver.

Your choice . . . Portable
case with mobile mount-
ing bracket adjustable
shoulder strap, complete
with whip antenna and
microphone . . . or if you
prefer, a beautiful “hand
rubbed’” wood case* com-
plete with microphone.

Available soon at your Inter-
national dealer or write for

\ detarls.
| #1115 VAC only

Y’\s AL MFG. CO., INC.

OKLAHOMA CITY, OKLAHOMA
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® How to Convert an AM Radio into a Hi-Fi Tuner
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® The Amazing Maser-Jewel That Conquers

Space PLUS
® An extra 16-page section on the capacitor—a
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Work Over

= PRACTICAL
§ PROJECTS with these 3«‘j;“
PARTS AT HOME! ;_.a,." s

SRl e i e o Ly

NOW . . . at home in your spare time you can get the very kind of
| training and subsequent Employment Service you need to get started
toward real earnings in one of today’s brightest opportunity fields—
TELEVISION-RADIO-ELECTRONICS. Now that Electronics is entering so
many- new fields, here is a chance of a lifetime to prepare to cash in
' on its remarkable growth.

DeVry Tech’s amazingly practical home method enables you to set up
your own HOME LABORATORY. You spend minimum time to get maxi-
mum knowledge from over 302 practical projects, using the scame type
of basic equipment used in our modern Chicago and Toronto Train-
ing Centers?

DeVry Tech Provides EVERYTHING YOU NEED . . .

=to help you master TV-ELECTRONICS. In addition to the home labora-
tory and eusy-to-read lessons, you even use HOME MOVIES—an ex-
clusive DeVry Tech advantage. You watch hidden actions . , . see
eleci;ons on the march. Movies help you to learn faster , . ., easier
o o o better,

LABORATORY TRAINING: EARN WHILE YOU LEARN
Full time day and evening training programs  DeVry Tech’s practical traine
in our modern Chicago and Toronto Labora- ing helps you toward spare
tories. are also available. MAIL COUPON  time income servicing Radio
TODAY for facts. and Television sets

BUILD and KEEP Valuable TV-Radio Broadcast Tec

Ll o Y] CHECK Color Belevision Specimlist
Radar Operater

Laboratory Techn cimn

Build and keep this BIG
DeV:y Eng nesred [\'/S se!-c-
easily convered to UM.F
{DeVry offers another home

training, but wihout
the TV set.)

As part of your training, you build ond

» koe fine Jewel-Bearing Vacuum Tub ¥
= VOLTMETER and o sanch coton ascit. IR LLT)

LOSCOPE—both high lity, ded Y b
fost ins'rume:h. gl JOb Aidline Radio Mam
EFFECTIVE Opportunities: Computer Speciclist
EMPLOYMENT SERVICE PP Quality Comtrol Menamer
Get the same Employment Service Your Owa Sales & Servica Shop

that hos helped so many DeVry
Tech graduates get started in this
fast-growing field.

+ oo PLUS MANY OTHERS

MAIL COUPON TODAY!

DeVRY TECHNICAL INSTITUTE
4147 Belmont Ave., Chicago 41, BiL, Dept. PE-3-Q

Plecse give me your FREE booklet, “Electronics in Spoce Travel,”

and tell me how § may preparo to enter one or more breaches of Elec-
tronics.

“One of North America’s Foremost Electronics Training Centers'”
/\ Accredited Member

e

Electronics in
SPACE TRAVEL

5z of National Home
-i Study Councit
H

Name Age
PLEASE PRINT

DeVR TES#‘#'S’T‘E o

Canadi idents oddress DeVry Tech ¢ Canoda, Lid,
CHICAGO 41, ILLINOIS 05 2 Reselown Ave., Toranta 12, Ontario

March, 1960 7



Notes from the
Editor

SPECIAL SECTION. The readers of POPULAR ELECTRONICS form the largest
group of electronics hobbyists in the world. Over 300,000 strong,
they include service technicians, engineers, students, doctors,
lawyers, and people from every walk of life. They spend millions
of dollars each year for tubes, transistors, resistors, and ca-
pacitors, and other parts that are needed for building the con-
struction projects which are presented in each issue of POPULAR
ELECTRONICS.

Every month we try to serve up an interesting selection of proj-
ects to keep this group of people happy, but this month we have
something that is really quite special. "Six One-Evening Proj-
ects," which begins on page 67, is just what its title implies
—a collection of simple construction projects which can be
built quickly and easily. Although anyone with an interest in
electronics is almost sure to want to build at least one of these
useful gadgets, it should be pointed out that here is an espe-
cially fine opportunity for the newcomer to get started in elec-
tronic construction—to M"cut his teeth" on these projects.

In any case, whether you are a beginner or an old-timer, I would
appreciate your letting me know what you think of the special
section and if you would like to ‘see similar sections in future
issues. ' :

STEREQ CONFUSION. The advertising departments of some of the country's
largest stereo console manufaéturers have been engaged in a
furious battle of words, with some companies touting their
"3-channel" stereo systems, and with other companies crying
"foul" and complaining that this is misleading advertising.
0f course, as we all know, all commercial stereo material con-
sists of only two channels. What the "3-channel" name usually
means is that a frequency-dividing network sends the lows from
both channels to a common bass amplifier and the highs to separa-
rate treble amplifiers. It is clear that to the average con-
sumer the designation of a tri-amplifier system or a 3-
speaker system as a "3-channel" system is misleading—
suggesting, of course, that somehow or other three stereco
tracks (instead of two) are being used.

As a result of this confusing situation, the National Better
Business Bureau has recently appealed to the manufacturers of

stereo equipment to use accurate terminology in their advertis-
ing. Let us hope that this situation will be quickly resolved.

POPULAR ELECTRONICS
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Now'

at a price
yOu can g"ﬂfd

MAKE MORE MONEY
i TELEVISION

RADIO-ELECTRONICS

BETTER...MORE COMPLETE...LOWER CCST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

.Training that is proved and tested
in Resident School shops and
laboratories, by a School that is
the OLDEST and LARGEST >f
its kind in the world.

You learn ALL PHASES of
Television-Rudio-Electronics.

Other schools make several courses
out of the material in our ONE :
MASTER COURSE . . . und “ou
pay more for less (mining thaa
you get i our course at ONE
LOW TUITION'!

BETTER..

MORE COMPLETE...

LOWER COST...

You get all information
Jy mail ... You make
your own decision. .. at
home! NO SAL=SMAN

WILL CALL

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

You are needed in the Tc.lcvisiun, Radio, and Electronics induslry

Trained technicians are in growing demand at excellent pay— in

ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Commumuuons, Automation, Radar, Government Missile Prajects.

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and equipment, trains you in your
spare ume at hom(. for these unlim-
ited opportunitics, including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—YOU
LEARN BY DOING! We send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 experiments, and you build a
complete TV set from the ground up.
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. We'll show you
how to earn extra money right from
the start. Many of our students pay
for their course—and more— while
studying. So can you!

RESIDENT TRAINING AT LDS ANGELES

I1f you wish to take your training in our Resident.

School at Los Angeles, the world's TV capital,
start NOW in our big, modern Shops, Labs and
Radio-TV Studios. Here you work with latest
Electrumc equipment - - professionally installed

- finest, most complete faciities offered by
anv school, Expert, friendly instructors. Personal
attention. Graduate Employment Service. Help
in finding home near schaol - - and part time
job while you learn. Check box in coupon for
Tull information.

March, 1960

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every N.mon'll Schools Shop-Method
lesson is made easy 10 understand by
numerous l“\lS[l’l(lOnS and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . 1t can
mean the difference hu\\ cen SUCCESS
and failure for )(m Send for your
FREE BOOK "Your Furturte in
Television-Radio-Elecironics” and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn’t cost you anything
to investgate!

YOU GET. ..

19 Big Kits—YOURS TO KEEP!
[riendiy. Instruction and Guidance
Job Placement Service

Unlimited Consultation
Diploma—Recognized by Industry
EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
CQVERS ALL PHASES OF INDUSTRY
. Television, including Color TV
Radio AM & FM

Electronics for Guided Missiles
Sound Recording and Hi-Fidelity
. FCC License

Automation and Computers
. Radar & Micro-Waves

. Broadcasting and
Communications

NATIONAL®&Miti SCHOOLS 10)

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Kpproved for
G| Training

WORLO-WIDE TRAIMNG SINCE 1905

1 MAIL NOW TO !
NATIONAL TECHNICAL SCHOOLS, Dept. k2G-30 ]
' 4000 $. FIGUEROA S¥ LOS ANGELES 37, CALIF '
Rush free TV-Radio "Oppaortunity” Book and sample 1
o’ lesson. No salesman will eall. ]
[ ieets I anve AGE.
| [ [ e
IhE MICRA EI‘.EFI.[ .F ADDRESS :
' CiTY. 20NE STATE .
NATIO"AL SCHOOI.S '\‘ Chech if interested ONEY in Resident Schuol tralning al hes angeles
LOS Angeles 37 Callf ‘VE“RANS Give date of Discharge
-—— e e e S e e e
9



These 2 great Ghirardi books bring you
COMPLETE TRAINING

FOR MODERN RADIO-TV SERVICING!

Let these two famous Ghirardi training books teach you to handle
all types of AM, FM and TV service jobs by approved professional
methods!  Almost 1500 pages and over S00 clear pictures and
diagrams explain EVERY troubleshooting and repair operation as
clearly as A-B-C. No needless mathematics. No involved theory,
z You get practical training of the type that teaches you to do the
A. A. Ghirardi best work in the shortest time, Sold separately—or you save $1.25
Electranic's best- by buying both books. Use coupon or order irom Rinchart & Co.,
known instructor Inc,, Dept. IPE-30, 232 Madison Ave, New York 16, N, Y.

RADIO & TV CIRCUITRY RADIO & TV TROUBLE-
AND OPERATION SHOGCTING AND REPAIR

Learn about circuits . . . and watch your
service headaches disappear

Complete training in modern service methods

(‘.Il)nri-zrld]l's‘igadln & TV{TROJ)‘FU-:SIIOO"I“I.\'G
Y ir ANY radlo, televislon or other AND REPA is a complete B22-page guide to
ele“c:’r‘:‘n‘i‘:nc;:i):n:enl lots casier, faster and bhetter s professional serviee methods, For beginners, this
when you really understand circuits and know just ave — ciant book with its 417 clear illustratlons 1s an
how and why each one works, That's exactly the kldr}d t'a.:"il{l lumlotr':nood 'mt)l‘tl“el'l" locnlling ldrouhlcs “{aft
in Ghirardl's 669-page Radio . and fixing them right. Ior experienced men, s
g{ 'll‘r\ul'z‘l;‘l%(,![,‘l)l“'ll‘%'iE ANI)’ OPERATION handbook! Cet " both °f. ﬂ"ese_ ideal for developing better methods and fAnding fast
Guves a complete understanding of modern eircuits. famous Ghlrafdl answers to puzzling pmhlem_s. Covers trouhlt_-shnut-
Shows what troubles 1o look for, and how to elimi- books at a saving ing by n'l_l methods Including hoth “‘statle’” and
hate uscless testing in servicing them, Thronglout, of $1.25 under the ““dynamic’* signal tracing types. Sten-by-step charts
1t brings you the abave-average tralning that takes re ulé'r rice. Check demonstrate exactly how to proceed. A big tele-
the k out of trouhlesl ing and fits you - g price. vision seetion is a down-ta-carth gulde to all phases
for the best paid servico jobs, 417 illustrations. MONEY-SAVING of TV troubleshooting and service. I’rice $7.50, Sce
I’rlce $6.75 but sce money-saving offer! OFFER in coupon! money-saiIng offer!
Circle No, | in coupon to order ~ Circle No. 2 in coupon to order

LEARN ALL ABOUT INSTRUMENTS!

Save time—avoid buyin instruments you don’t really need!
g y

It pays to think twiee before you buy new instruments use: how to work with fewer instruments, and how to
—without first determlning whether you really need them put cld instruments to new uses, Includes detatls on
—or just how and where you'll actually use them! every type of instrument in ordinary sermice or com-

BANIC ELECTRONIC TEST INSTRUMENTS dis- munications use ineluding V-0-M's: v.T voltmelers :
cusses and cxplains over 60 modern Instrwinent types and capacltor  checkers; oscilloscopes ; special-purpose
the advantage and Iimitations of cach.  Shows how to bridges: R-I* oschlators : signal gencrators: audio oscil-
choose the instruments you really need: how to under- lators: signal tracers and over 50 more, 2534 pages,
stand instrument readings and put them to practical 171 illus. I'riee $4.95.

"Circle No. 3 in coupon to order

REPAIR ANY ELECTRIC MOTOR!

.+ . handle any job from minor repairs to complete rewinding

It pays to train for something different! ELECTRIC and reluted how-to-do-1t diagrams side by side so that
MOTOR REPAIR is a complete gutde that helps you You learn fast, easily and right. Every job is explained
cash in on this vast, rapidly growing tield. Nhows how 80 clearly you can hardly fail to understand it. Over
to handle all repair jobs (Including complete rewinding) 100,000 copies in use In motor repalr shops, schools
on practically ANY AC or DC motor oT generator in and for home study. 560 pages. Over 900 how-to-do-it
common use, Special duo-spiral binding brings text pictures. I'rice only $6.95 for the complete training.

To order, circle No. 4 in coupon

SHORT CUTS TO TV REPAIRS!

Eliminate Useless Testing—Fix TV Receivers Twice as Fast!

Just turn the dials of these handy, pocket-size indicates the recebver section where it has probh-
Ghirardi & Middleton P1X-0-FIX TV Trouble ably happened. then gives repair instructions
Flnder Guides. When the picture in the PIN-0- l'l.\:-O-FlX( ‘;\'o. 1 ldenllﬁ"es 24 common troubles
FIX window matches the screen tmage on the {!:)d .§‘LX,°§crlsJ:4°§,‘.',’,ec‘.,',’,"'f.l.,;zg fﬁ,muﬁfe':.' !I“);g;{lﬁg'
television sot you're repairing . , . presto! , , . they are an easy guide to quick “picture analysis
you've got your clue, servicing of any TV sct . . , AND THE PRIGE

PIX-0-FIX shows the causes of the troubie, 1S ONLY $2.00 for both,
To order, circle No, 5 in coupon

Always say you saw it in—POPULAR ELECTRONICS
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The only
L
e handbook
of its
kind still
in print!

el how-to-do-it

RADIO EVER MADE

DON’'T THROW OLD RADIOS AWAY

Here’s the data you need to fix them in

Just look up that troublesome old radio yon
want to fix. Four times out of five, this giant,
3%-pound, 744-page Ghirardi RADIO TROU-
BLESIOOTER'S FANDBOOK tells what s
causing the trouble . . . shows how to fix it.
uts service tlme in half.  Lliminates useless
testing. Even beginners can caslly fix old sets
whiech might otherwise be thrown away.

Gives trouble symptoms and their remedies for

a jiffy —without useless testing!

over 4,800 speclfie madels of old home, auto radios
and record changers made between 1925 and 1942
. . . Alrling, Apex, Arvin, Atwater Kent, Bel-
mont, Bosch, Brunswlck. Clarion. Crusley, Emer-
son, Fada, G-E, Kolster. Majestic, Molorola,
I’hileo. 1'lot, lu‘A, Silvertone. Sparton, Strom-
berg and dozens more. lias lmndreds of pages of
old tube ard compoment dJata. service short cuts,
ete.  I'rice $6.45.

Circle No. 6 in coupon to order

The
importan
training

of alll

HOW

most

TO GET STARTED IN EI.EC'I'RONICS

Now you'll really understand circuits—components—equipment!

Learn basic electricity thoroughly—then every-
thing else in clectronics, radio, TV, communici-
tions, hi-fi ete. comes 10 times as easy—because
t they're all sased on the same fundamental elec-

trical principles.

This big 396-page BASIC ELECTRICITY man-
ual covers the entire field . . . from cirsuits and
currents to electromagnetism . . . from tubes to

Circle No. ?

transistors and all the rest. More than 300 pie-
tures make everything doubly clear. Set-up dla-
grams explain procevlures. 13asie electrical prob-
lems are explained. Also ineludes a complete,
easy - to-understand G1-page INTRODUCTION TO
ELECTRONICS. DBeeked with this great training,
every detail of eiectrical-electronic operatlen will
be far clearer to you than ever beforel Price
only $6.50.
in coupon to order

is a quick, easily understood guide to help you breeze
through FCC exams.

PASS FCC LICENSE EXAMS...casier...faster!

Tro'n for communication’s good-paying commerdal jobs!

Get one of radio’s best paying jobs—as a commercial Reri
operator aboard ship, in aviation, in broadcasting or tele- from
casting—wherever an I'CC license is a “must!” LICENRE HRem
MANUAL FOR RADIO OVERATORS by J. R, Johnson hold

Covers ALL EIGIHT exam elements. open

a transmitter!

ews almost 2200 typical questions. Covers everything

fundamentals to navigation and related subjects,
ember . . . only 1st or 2nd ciass radio-phone license
ers can do any work that affects the broadcasting of
This i3 just one of many job opportunities

to you! [I'rice only $5.00.

Circle No. 8 in coupon to order

St

th
yo

in

New guide to
TIME-SAVING TEST
PROCEDURES

This
brings

clud

Cl
Capacitance.
!Iswnce. AF, RF, Phase,

and Modu
RF Gnln Fidellty. AVC Voliage,
Vo inciudes visual
techniuues—even Lransmitter and
eleetromcl test procedures.

do-it pictures
tsoubleshootiag procedures.,

Circle No. 10 in coupon to order
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Lig manuul
kind

Baslc l-.IeclronIL TEST
OCEDURES i

cks; meniurmn Power,
Induciance. Re-

;" checking  Sensitivity.

Helpful data on
using osc:lloscopes, 310 pages, 190 howsto-
and dozens of stepsLy-step
Price S,

Learn all about the handiest
Here. in a blg, revised 2nd edition, is TIIE book
at really shows you how ta get more work out of

ur oscllloscope.
Uleariy as A-B-C MODERN OSCILL.OSCOI'ES

AND THEIR USES gets right down to “"brass tacks™

telling you cxactly when. where and how. You

learn to locate either AM or I°M radio or television
troubles in a jitty.
made easy.

Lven tough realignment johs are
Every detail is clearly explalned—from

GET MORE WORK OUT OF YOUR OSCILLOSCOPE!

service instrument of all!

making connections to adjusting eircuit components
and setting the oseilloscope controls. And you learn to
analyze patterns fast aud RIGIIT!

tncludes latest data on quantitative measurements
tthe slickest methud of diagnesing nany color TV
troubles and alignlng sets praperly); using ‘scopes in
industrial clectronics, teaching . . . even in stomic
energy work., Over 400 helpful pictures include dozens
of pattern photos. I'rice $6.50,

Circle No. 9 in coupon to order

Dept. PE-30, RINEHART & CO,,

In 10 days,

(SAVE! Send cash with

the nothing. (¢ 4
training that helps privilege with money promptly refunded.)
a)lu :ofa!elrnd';? nn‘d

ievision troubles in

:xnjc‘ﬁ; $|e‘:t-lu:‘;sl);‘ou\: D Check here for MONEY-SAVING
ments to use. Shows CDMBINATlON OFFER o8
how, where and why
;.lc:]wulsue <1:l.:f:‘.luuo’rhl|=: hradll(o -TV servlsclng library completel

SUES 2 00ks at anly $13 for the two plus postage.
R oglanothen price $14.25—you save $1.25) i'ayable at rate of
time-saving test meth- $1 pius postage after 10 du)s and $3
uds all atong the line. three months until $13 has been pa

Current

Distortion

(} erating
alignment

N OUTSIDE U.S.A.
Add 50¢ to price of
each book. Combina-

Address

50,

0-
day return privilege.

232 Madison Ave., New York 16, N. Y.

Send hooks indicated for free examination. (Circle the numbers of those you want.}
1 will remit price indicated plus postage or return books postpaid and owe

books Nos. 1
and 2. Make your 1 2 3
\vnd both big

i & month for 7 8 9

Name ...

City, Zone, State .....ciuvioressooosennancsssnsens

TRY ANY BOOK 10 DAYS FREE

INC,

order and we pay postage. Same 10-day return
CIRCLE NUMBERS OF
THE BOOKS YOU WANT!

(Kegular 4 5 6
10
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NOW WITH NEW

TICONAIL VI

MAGNETS
{30% MORE POWERFUL THAN ALNICO)

LOUDSPEAKERS

professlonal
rigid frame
constryction

5-way binding
posts

Ticonal-7
alloy

iy magnet
Standard

...AND A NEW LINE OF
ACOUSTICALLY MATCHED ENCLOSURES
The world's greatest buys on the basis of listening
quality, the new T-7 series of 5” to 12~ loudspeakers
incorporates magnets of Ticonal-7 steel, the most
powerful of magnet alloys, for maximum efficiency and
damping . . . dual cones for wide frequency response . . .
constant impedance resulting in an extremely straight
response curve ... longer effective air-gaps and extra
high flux density to provide exceptional transient
response and to eliminate
ringing and overshoot. For
descriptive literature write to
North American Philips Co., Inc.,
High Fidelity Products Division,
Dept 3F3, 230 Duffy Avenue,
Hicksville, Long Island, New York.

Suppressing Car Radio Noise

& After reading “Take the Noise Out of Your
Car Radio” by Jack Darr (December 1959 issue),
I felt that there was one very important point
which was not touched upon.

The author suggested that a special 10,000-ohm
resistance wire be connected from the coil to the
distributor. Then, Mr. Darr went on to say, for a
really stubborn case of spark plug noise, spark plug
suppressors could be put on the spark plugs.

I think it should be mentioned that inserting
this cquipment in the ignition system would slow

down the spark, thus tending to put the engine out

of time. This might have no noticeable effect, but

then again it might make a world of difference in

the car's performance,

To anybody installing this e§uipment on a car,

I would strongly recommend having the engine
re-timed for best performance.

FRED DORFFELD, WPE7NU

Bellingham, Wash.

Canadian CB?

® I would like to know if there are more Cana-

dians like myself who would be interested in a

Canadian Citizens Band. If so, they are invited

to write me so that we can try to organize some
action on this matter.

Larry D. WHITING

L.W. Electronics

Strathroy, Ont., Canada

Souped-Up S-38E
® [ would like to express my appreciation for the
article entitled “Soup Up Your AC-DC Short-
Wave Receiver” which appeared in the December
19059 issuc. I built the regencration control as de-
scribed (except that 1 used a 10-watt resistor)
and wired it into my S-38E. It improved the
selectivity and sensitivity far bevond my expecta-

Always say you saw it in—POPULAR ELECTRONICS
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g These men are getting practical training in NEW Shop Labs of

C

E L E c T R o N I c S in Chicago—prepare for today’s TOP OPPOR- '

ON REAL TUNITY FIELD. Train on real full-size equip- I
Motors —Generators  2ent at COYNE where thousands of successful
— Switchboards—  Da€n have trained for over 60 years—largest,
Controls—Modern oldest, best equipped school of its kind. Profes-
Appliances— sional and experienced instructors show you
A itomatic how, then do practical jobs yourself. No pxe-l
Electronic vious experience or advanced education needed
Control Units Employment Service to Graduates. I
START NOW— PAY LATER—Liberal Finance and Pay-
ment Plans. Part-time employment help for students.
GET FREE BOOK—*‘Guide to Careers” which describes
all training offered in ELECTRICITY and TELE
VISION-RADIO ELECTRONICS~no obllgatlon,
NO SALESMAN WILL CALL.

Coyne Electricat School, 1501 W, Congress Parkway l
Chartered Not For Profit e Chicago 7, Dept. 30-2C _ I

RADIO ELECTRONICS MAIL COUPON OR WRITE TO

ADDRESS BELOW
ON REAL COYNE ELECTRICAL SCHOOL

TV Receivers— | Dept. 30-2C—New Coyne Bullding
Black and White I 1501 W. Congress Pkwy., Chicago 7, Ill. I
and Color I Send BIG FREE book and details of all the troining I
AM-FM and you offer. However, | am esp=cially inlerested in:
Auto Radios | [J Electricity [ Television [ Both Fields |
d

Transistors I
Printed Circuits Name
Test Equipment | Address

City State

COYNE offers

LOW COST s
ELEY

Trammg in
Rﬂ Spare Time AT HOME

The future is YOURS in TELEVISION! Send Coupon ot write to address below
A fabulous field—good pay—fascinating work—a k
prosperous future in a good job, or independence in for Free Boo
your own business!
and full details,

Coyne brings you MODERN-QUALITY Television Home Train- iIr)Icluding easy

e freidirar 2 ayment Plan.
ing; training designed to meet Coyne standards at truly lowest cost No obligation
—you pay for training only —no cestly “put together kits.” Not an T °nliga "?“' ";’l
old Radio Course with Television “‘tacked on.” Here is MODERN  S@'ésman wilt catl.

TELEVISION TRAINING including Radio, UHF and Color TV, Fr—————==—===—="

No Radio background or previous experience needed. Personal ICOYNE Television
guidance by Coyne Staff. Practical Job Guides to show you how to Home Training Division
do actual servicing jobs —make money early in course. Free Life- Dept. 30-H2, New Coyne Building

time Employment Service to Graduates.

. N
ELECTRICAL SCHOOL

{ 1501 W. Congress Pkwy., Chicago 7, Hi.

| Send Free Book and details on how I can get

N Coyne Quality Television Home Training at
h | low cost and easy terms.

£ deuin

Name. _ S
CHARTERED AS AN EDUCATIONAL INSTITUTION B.W. COOKE, Jt., Prasident :
NOT FOR PROFIT Coune—the Institution behind this train- Address — - =
ing .. . the largest, oldest, best equipped )
1501 W. Congress Parkway o Chicago 7.Dept. 30-H2 [T o B0 ol Yind. Founded 135 | City State. —

March, 1960 13



Letters (Continued from page 12)

tions. I highly recommend this modification to
others using this type of receiver.

Stanrorp L. McDox~ALD

Lincoln, Neb.

DX CB Transmission
® Occasionally I pass the time here on Guam Is-
land by listening in on the ham bands. As I was
flipping through the Citizens Band frequencies on

Sunday, December 13, T was quite astonished to
pick up a transmission between 21W@217 and
21W@135, both in Hawaii. This seemed extraor-
dinary considering the low power of Citizens
Band equipment and the fact that we are 4000

miles from Hawaii. 1 could hear every word

from @125 but had trouble picking up @217.
My S-meter registered an S-3 with @105,

T/Scr. R. R. MiLLIGaN

3960th CSG, AFSSO, Box 169

APO 334, San Francisco, Calif.

Einstein Defenders

m I was shocked when I read the sweeping state-
ments of Mr. Henry J. Wett in the December
Letters from Our Readers column. I think Mr.
Wett had better study some of Einstein’s writings
so he'll know what he’s talking about. Judging
from his statements, I don’t think he knows what
the theory of relativity is. Nor is he the first fo
propose electricity as the basis of all things.

By the way, Einstein’s theory of relativity ex-
plains the motion of the perihelion of Mercury.
Does Mr. Wett’s?

VERNON RAAFLAUB
Magnetawan, Ont., Canada

m In reference to Mr. Henry J. Wett’s letter, I

disagree with everything but one phrase: “You

may think of me as a crackpot.” I most cer-

tainly do.

As for your magazine, keep up the great work,
but a little less on the hi-fi, please.

Gary EpELman

Bronx, N. VY.

Music to Our Ears
8 For gosh sakes, don’t take any suggestions scri-
ously that would have you eliminate hi-fi for

REMARKABLE TUBE VALUES AT 1950 PRICES
ALL TUBES IND. BOXED, CODE DATED AND BRANDED “TRU-VACE"
Typical TRU-VAC® Bargains! THIS 1S A PARTIAL LIST 'A}'w“""’* More

iways In Stock
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7 B8NS sX8 6AUS 68R3 6DGOGT 857 ASTERTYN 73 12K7 27
1F4 8ze 573 SAVSGT 6858  6DQs (3134 7€5 j2au06 126 as
15 ICBS A8 8AVS 68YSG  &FS 6sL7 7€ y2aur 207 IsAS
1G4 3Qa 6ABA bAWS 6BI6 (329 8507 7¢7 17aVe 12547 3588
THSGT 354 sACT 6AX4AGT 4BZ7 (3,13 13144 7ES 12aV7 12807 ascs
e Ive SAF4 SAXSIGT  sC4 64 s14 7Es 12AX4GT 1725K7 ISWA gy
ne 4BOTA HAGS  obE 6CB6  6J5 sus 7E7  12aX%7 VISNTGT 3525 g4/49,
INSGY 4858 6AMAGT sBA6  6CDSG 6J6 6V6GT  7F7 12827 3507 38 11723 \
IRS 4BI7  6AM6  6BCS [1423 6"(;1 EW8GT 7F8 g fps 12veGT 38 :
185 4CB6  BAKS  6BCB 6CG7  6Ks: 4x4 767 11BAG 1WeGT  39/44 F d
T4 SAMB  6ALS 6BD6 6CHB  OK7 6X5GT 7H7  128a7 :zxa a1 r ony use
W SANS  6AMS  6BE6 ‘6Cls N7 6xs TN7 12806 14a7/11287 I
s SATE  sANS  6BFS scms Q7 4Y6G 707 128E8 f ' d t be
v2 SAVE  6AQS  6BGSG  eCmy 654 TAA/XXL 7ST yaars ::::7 :} or 0( orv SE(OII u O
X2 5AZ4 6AQS  aBHs 6CNT 457 748 TX6  12BHT 4 a5
2AF4 SBRS 6AQ7 sBJ6 ACO8  438GT a6 7X7 11806 V19AULGT ¢oas
2BN4 si6 6ARS 6BKS 6CR6  83A7 TAT Y4 12887 198G6G  gopy

CONSOLEg

h ;
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1 YEAR GUARANTEED PICTURE TUBES

Allied A-1 Tubes Brand NE:V

griccs do not include dud. Add Additional $5.00 Deposit on tube sizes to 207

on 217 and 24" tubes-—57.50. Deposit refunded Trnmediately when dud is returncd prepaicd.
Aluminized tubes—54.00 extra. N

Picture tabes shipped only to continental USA and Canada—All tubes F.0.B. Harrisen, N. J.

10824 16MPa 1219

Brand New*

m
Below Listed
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ATTENTION QUANTITY USERS! Bix Discounts Are Yours . . . Call or Write For Our
1000 Tube “Privute Lubel™ Specinl! Atsention Brandine Dept. MGR. o
Money cheerfully refunded within five (5) days, if not completély satisfied!

TRU-VACH PAYS YOUR POSTAGE on orders of $5 or mare In U.S.A. and Territories. Write For
8end approximate postaze on Canadisn nnd forelgn orders. Any order less than $5 requircs  FREE LIST
25¢ h:m-lllng chnrge. Send 25% on C.0.D.’s. All ordera subject to prior mile.

Of Tubes and

Products Sold

¥ TRU-
AC

"8
Comnlying with Federal regalxtions, tie follow Ing_statement uppears in all Tru-Vac adver-
tising: “I'ubes appearing in this ad may be FACTORY SECONDS or USED tubcs and are
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Visit Our Huge Testing Dept. In The Heart
OF Hartison, N. J.'s Electronics Industry
Harrison, New Jersey HUmboldt 4.9770

Electric Company

Harrison Avenuve Box 107
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Accredited by the National
Home Study Council

good training
doesn't cos? . ., .
it pays!

Get all 3 FREE

We guarantee

to train you until you receive

Your FCC License

—or your money back

The master Course in Electronics will provide you with the mental
tools of the electronics techniclan and prepare you for a First Class
FCC License (Commercial) with a radar endorsemeni. When you suc-
cessfully complete the Master Course, If you fail to pass the FCC
examination, you will receive a full refund of all tuition payments.

Our Tiainees Get Good Jobs

""Investment in training reclly pays off’*
“I am now employed by the Western Electric Com-
pany as an electronic tester. My status as a student
of Cleveland Institute was an important fractor in
my bheing employed. Knowledge gained through the
course has proved amazingly helpful and affords me
a feeling of complete confidence.”

T. E. Spence, Greensboro, N. C.

Get this handy Pocket
Eiectronics Data Guide

Free

T'irts all the commonly used conversion
factors, formulas. taubles, and color codes
at your flngertips. Yours absolutely free
if you mail the coupon in 30 days. No
further obligation!

TO GET THIS FREE GIFT, MAIL COUPON Within 30 Days

Cleveland Institute of Electronics
4900 Euclid Ave., Desk PE-$2 Cleveland 3, Ohio

March, 1960

Get Your FCC License
Quickly

490v Euclid Ave., Desk PE-52, Cleveland 3, Ohio
R LT R R B 0 2 0 B B B B _B_B N N o

IPlease send Free Booklets prepared to help me
get ahead in Bletronics and a free copy of your

‘“‘Pocket Llectronics Data Guide.”

1 have had

training or experience in Klectronics as indicated

below
IO Milivary
I0 Radio-TV Servicing
l[] Manufacturing
0 Amateur Radio

fin what kind of work
fare you now engaged?
|

Name._

Address___ =

Zone.

O Broadcasting

[ Home Experimenting
O Telephone Company
[J Other

In what branch of
LElecironics are you in-
terested ?-

___ Age

State.

City.
1 ¥
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The real worth of equipment is
measured by its performance~
and that’s where Vocaline's ED-
27 Commaire outdistances them
all. Compare Commaire’s super-
lative features with competitive
equipment. It makes sense to
spend a little more to get so
much more!

Model ED-27
$179.50
list each

Crystal-controlled—double con-

version superhetrodyne, Selec-

tivity: = 5 ke at points 6 db

down. Sensitivity: 0.1 mv.
Audio output—4.5 watts!

O G O S e e e g s A S e o . -

THE MOST SELECTIVE

& SENSITIVE RECEIVER

A squelch that really works! ...
Combines with exclusive noise
suppression fo assure complete
silence in stand-by.

S N 8 o e . e WD o S s Sy O ot G > o s S i e o a0 e O o

SILENT-AIRE SQUELCH
U.S. PAT. 2,632,812

Assures service-free, reliable

TRANSISTORIZED A
operation.

POWER SUPPLY

VA M e e e W G o g B o e G TP O e S R 00 G b e

'3 MORE OUTPUT 5 watts input, 3 watfs outpull

@O O D M W s T > G s > o s AT A 00 e e e

Plus unmatched audio circuitry to make this the best-
performing class D radio on the market ... unequalled
for range, signal-to-noise ratio, audio fidelity and
dependability.

Supplied with microphone with coiled cord, hanger,
universal mounf. 2 models—115 VAC and 12 VDC; 115
VAC and 6 VDC.

WRITE FOR COMPLETE DATA
Commaire Dept. 8°

Vocarinve

COMPANY OF AMERICA, INC.
OLD SAYBROOK, CONN.

Letters (Continued from page 14)

another branch of electronics. I think Popurar
ELECTRONICS is the best in the ficld because it
gives the reader a balanced diet of all that is go-
ing on in this great industry.

Every branch of electronics has its own publi-
cations and people who want more on a specific
arca should subscribe to one of them. Meanwhile,
1 hope Popurar ELEcTrONICS will continue its
excellent presentations of everything from ham to
hi-fi, plus current scientific developments.

RoGER W. BERGER
Coronado, Calif.

Receiver Modulation?

® I would be very interested to know how or
why a Heath AR-3 receiver is modulated by a
hi-fi amplifier as mentioned in the caption accom-
panying the article on modulating a transmitter
in the January issue (page 120). The article is
clear, but the caption is misleading.
Actually, I think POP’tronics is tops in its field.
I really enjoyed the construction article on the
15-meter beam antenna in the same issuc. I be-
came addicted to your magazine in March of
1956, and you are largely responsible for my get-
ting my ham license.
TeEp WURzBURG, Wv2]1z
Chappaqua, N. Y.

Reader Wurzburg is right; the caption was
wrong. There is obviously not much point in
modulating a receiver.

Electronic Pen Pals Wanted

® I am 17 years old and am greatly interested in

electronic experimenting. I would like to corre-

spond with someone (either a boy or a girl) about
my age who is also interested in electronics,

GEORGE LODENQUAI

Lluidas Vale P.O.

St. Catherine

Jamaica, B.W.I.

New Construction Fan

B I would like to compliment you on your won-
derful publication. It is the only electronics mag-
azine I have found that includes material for a
neophyte such as myself. I am thinking primarily
of the article by Don Stoner in the September
issue on building a transistorized stereo tape pre-
amplifier. I have built two of these units and
have found them to be, as Mr. Stoner stated,
“clean as a whistle.”

Although I’m no stranger to electronics, having
been employed by the Bell Telephone Company
for the past eighteen years, this was the first time
I had ever built anything. Now I'm afraid I've
gotten the “fever.” Have you ever published a
schematic for a transistorized recording preampli-_
fier?

JaMEes R. Cox
Springfield, I11.

Sorry, but we've never published a circuit for a
tape recording preamplifier. Your best bet is one of
the commercially available units. Many thanks
for the kind words.

Always say you saw it in—POPULAR ELECTRONICS




Learn Electronics

PREPARE FOR YOUR F. C. C. LICENSE—YOUR TICKET
TO A BETTER JOB AND HIGHER

F.C.C. LICENSE—THE KEY TO BETTER JOBS

An F.C.C. commercial (not amateur) license is your ticket to
higher pay and more interesting employment. This license is Fzderal
Government evidence of your qualifications in clectronics. Em-
ployers are eager 1o hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value prinarily
in that it qualifies you to take the second class cxamination. The
scope of authority covered by a third class license is extremely
limited.

The SECOND CLASS radiotclephone license qualifies vou to
install, maintain and opcrate most all radiotelephone equipment
except commercial broadcast station equipment.

The FIRST CLASS rediotelephone license qualifies vou to
install, maintain and operate every type of radiotelephone equipment
(except amateur) including all radio and television stations in the
United States, its territorics and posséssions. This is the highest class
of radiotelephone license available.

GRANTHAM TRAINING PREPARES YOU

The Grantham Communications Electronics Course prepares you
for a FIRST CLASS F.C.C. license, and it does this by TEACH-
ING you electronics. Each point is covered simply and in detail,
with cmphasis on making the subject easy to understand. The
organization of the subject matter is such that you progress, step-
by-step, to your specific objective —a first class F.C.C. license.

CORRESPONDENCE OR RESIDENCE CLASSES

Grantham training is available by correspondence or in resident
classes. Either way (residence or correspondence), we train you
quickly and well—no previous training required. Even a beginner
may qualify for hig first class license in a relatively short time.

FOUR COMPLETE SCHOOLS: To beiter serve our many studenis
throughout the entire country, Grantham School of Electronics
maintains four complete Divisions — located in Hoellywaod, Calif.,
Seattle, \Wash., Kansas City, Mo., and Washington, D.C. All Divi-
sions of Grantham School of Electronics offer the same rapid
courses in F.C.C. license preparation, either by home study or in
resident classes.

GRANTHAM
SCHOOL OF ELEC TRONICS

HOLLYW00D
CALIF.

1505 N. Western Ave. ROz

Hollywood, Calif,

%
(MA 2.7227)

SEATTLE
WASH.

408 Marion Street
Seattle, Wash.
v - .:,:

KANSAS CITY 3123 Gillham Rood

MO. Kansas City, Mo.

(JE€ t.6320)
@

821 - 19th Street, N. W.

WASHINGTON
D.C. Washington, D. C.

(ST 3.3614)
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PAY!

This booklet

_ -
This free booklet gives
details of our training
and explains what an 7

i 2
F.C.C. license can do 7
for your fumure.

| i awy
/// S

Upgrade Your Income with a First Class

F.C.C. LICENSE

In resident classes or by home study, Grantham
training is the easy way to learn more quickly and to
prepare more thoroughly for F.C.C. examinations.
And your firstclass F.C.C. license is the quick, easy
way to prove to your employer that you are worth
more meney.

If you already have practical experience in radio~
electronics, the Grantham course canadda knowledge
of theory and an F.C.C. licernise to that practical ex=
perience. This is most important in qualifying yot{
for higher pay and greater job security.

Our free booklet gives details of how you can pre=
pare quickly for a better job in the rapidly expanding
electronics industry. Clip the coupon below and mail
it to the Grantham School nearest you.

Get your First Class Commercial F.C.C. License Quickly

MAIL COUPON TO-SCHODL NEAREST Y

L i i il LA s i i " 2L
[Mail in envelope or paste on postal card)

To: GRANTHAM SCHOOL OF ELECYRONICS §

1505 N. Westen 408 Marion 3123 Giltham Re B21-19th, NW
Hollywood Seattle Kansas City ® Washington

Gentlemeri:
Please send me your free booklet telling how | can get my com-

1
|

1

|

|

1

1

{

and no salesman will call, i
|

I

I

1

|

]

1 merciol F.C.C. license quickly, | understand there is 10 obligation
/‘ Nome Age_
Address
City. State
4 lam interested in: (] Home Study, [ Resident Classes  03.C I
17
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"FROM TINFOIL TO STEREO: THE EVO.-
LUTION OF THE PHONOGRAPH" by
Oliver Read and Walter Welch. Published
by Howard W. Sams and Co., Inc., 2201
East 46th St{., Indianapolis 5, Ind. 576
pages. $9.95.

When the name of Thomas Edison is
mentioned, few images come so quickly to
mind as the one of him shouting “Mary
had a little lamb” into his newly made tin-
foil phonograph. Edison was, of course, the
greatest inventor of his time, and he re-
ceived the adulation usually afforded only
to royalty. But he had many competitors
who challenged his leadership in the field
of invention and who were a thorn in his
side commercially.

This lengthy book on the evolution of

PA 39 Blue & White

NET -PRICE $49.50
PA 39G Two Tone Gold

NET PRICE $49.50
PA 39+ For Magnetic Cartridge
—Uses Hum Free 2 Transistor
Preamplifier ..NET PRICE $69.50
PA 39G+ For Magnetic Cartridge
—Uses Hum Free 2 Transistor
Preamplifier .NET PRICE $69.50

the phonograph relates not only the prog-
ress of the different mechanical designs
from the beginning through electrical re-
cordings but also the fascinating story of
the pioneering recording companies fighting
one another bitterly- -hardly hesitating to
pirate designs and betray trusts. It is the
most authentie, complete, and detailed book
on the phonograph yet to appear and it will
probably become the definitive work on the
subject. Especially valuable is a chart
showing the corporate geneology of record
companies.

Recommended as an entertaining and
valuable reference book for those inter-
ested in the backgrounds of present-day
audio techniques and as a standard refer-
ence work for all manufacturers of records
and recording and reproducing cquipment.

“REALM OF NUMBERS" by Dr. Isaac Asi-
mov. Publishad by Houghton Mifflin Co., 2
Park St., Boston, Mass. 200 pages. $2.75.

Dr. Asimov is a chemist and well-known
science writer who kknows how to put across

the basic ideas of mathematics. This is not
a textbook but rather the story of the de-

TECH-MASTER'S BACKGROUND AND EXPERIENCE MAKE THIS OFFER POSSIBLE

The PA 39 is truly as easy on the purse as it
is on the ear. It's the ideal 14 watt stereo
amplifier-preamplifier for 90% of all hi-fi
stereo layouts, Two channels of faithful audio.
Servicemen recommend it for its ease of in-
stallation. The simple sandwich type panel-
mount eliminates un-
necessary fuss and cost.
Available in blue and
white front panel with
blue-gray case (also in

TECH-MASTER

CORPORATION

gold and suntan panel with walnut case.)

FEATURES

Dual channel, crystal or ceramic phono and
tuner inputs; ganged gain control; balance
control; speaker reverse switch; two sep-
arate tone controls;
monaural-stereo switch;
transformer power supply
for complete line iso-
lation.

75 FRONT STREET, BROOKLYN 1, N, Y.

Always say you saw it in—POPULAR ELECTRONICS



LET RCA TRAIN YOU
) IN ELECTRONICS

RCA Institutes, one of the world’s leading electronic

techmical schools, offers a Home Study Course in . ..

FELECTRONICS FOR AUTOMATION

... Now you have four comprehensive courses for your
electronic training . .. from basic electronic theory to the more
advanced principles of color TV and Automation.

Electronics
for -
Automation

Practical work with the very first lesson. Pay-as-you-learn.
You need pay for only one study group at a time.

Send for our

64 page Home RCA INSTITUTES, Inc. tome study school, Dept. zPE-30
A Service of Radio Corporation of Ameriza
Study Catalog 350 West Fourth Street, New York 14, N. Y.

Please rush me your FREE illustrated 64-page book “Your Career in Electronics,”
describing your home training programs. No obligation. No salesman will call.

FREE!

RESIDENT SCHOOLS in New
Yark City and Los Angeles offer
Technical Institute and Voca-
tional School Courses in Elec-
tronics. Day and Evening classes
start 4 times each year, Resi-
dent School Catalog sent free
on request.

ANOTHER WAY RCA SERVES EDU-
CATION THROUGH ELECTRONICS

Veterans: Enter discharge date .......... ... iiieisiaiiisaraanaaesne
CANADIANS_ 1oke advantage of these same RCA courses at no
additionol cost. No postage, no customs, no delay. Send coupon to:

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec

To save time, paste coupon an postcard.

March, 1960




Can you think faster

than this Machine?

GENJAC®H set up to do a problem in check valve research

Be careful before vou answer. GENIAC the first electrical brain con-
struction kit 18 cquipped to play tic-tac-toe. cipher and encipher codes.
convert from binary to decimal. reason (in syllogisms) as well ns
add, subtract. mulfiply and divide. Specific prohlems In a varlety
of fields—actuarial, policy claim settlement, physics, etc.—can he sot
up and solved with the companents. Connections are solderlosr and
are completely explained with templates in the manual. This covers

125 circuits and shows how new ones can he desizmed.

You will find building and using GENIACS a wonderful experience;
one Kit user wrote us: ‘“this kit has opened up a new world of think-
Ing to me." You actually see how computing, problem solving, and

game play (Tle-tac-toe. n

can express them.

——————— MAIL THIS COUPON = — — — — —

108 E. 16 St., N.

Please send me:
1 GENIAC Electrlcal Brain Constructlon Kit and Manual,

SCIENCE KITS, Bee!. 3PE-"'30.V Cliver Garfieid Co., Inc.

3 M, etc.) can he analyzed with. Bonlean
Algebra and the algelwaic solutions. transformed directly info eireuit
diagrams. You create from over 400 specially designed and manu-
factured components a machine that solves prablems faster than you

$19.95 (East of Mississippi)
$20.95 (Elsewhere in Unlted States)
$21.95 (Outside the Unlited States)

Returnable in seven days for full refund If not satisfied.

I enclose §.............. in full payment.
My name and address are attached.

To build the
projects in
this

~ "Half Amp Variable Transistor Bench Supply”

¥ T1—Power Transformer
] use Stancor P-6469
| List Price $5.44

i
)
|
TRANSFORMERS ‘%
i
i
%
1

- “Portable Utility Amplifier’’

T1—Drive Transformer
use Stancor TA-35

List Price $6.20 il
T2—Output Transformer |
use Stancor TA-40 §‘Z

List Price $6.20 ]

They are available from any Stancor Dis-

tributor . . . and have been verified for

their application in the construction proj-
| ects listed,

——

s
i

|  LOOK FOR this helpful listing every

i month. It appears regularly in
e'_ Popular Electronics.

CHICAGO STANDARD
TRANSFORMER CORPORATION
3501 W. Addison 5t. Chicago, lllinois
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Bookshelf (Continued from page 18)
velopment of the number concepts which
underlie mathematical thinking. The book
begins with a discussion of finger counting
and the sense of number shown by men and
by animals. From there it goes on to cover
the meaning of zero, fractions, number sys-
tems, logarithms, and infinity. But don't
let this array of topics scare you away; to
understand Dr. Asimov's tale of numbers
you need only an understanding of ele-
mentary arithmetic. This is an interesting
book and should stimulate interest in a
further study of mathematics.

12> S o® W v

"COMPUTERS AND HOW THEY WORK"
by James D. Fahnestock. Published by Ziff-
Davis Publishing Co., One Park Ave., New
York 16, N. Y. 228 pages. $4.95.

No doubt many people would like to
know how computers work but feel that the
subject is somewhat beyond them. Here is
a book with such a logical approach to the
subject that it should be understandable to
anyone—even to a person without a knowl-
edge of electronics. The first part is devoted
to an examination of the logic that a com-
puter must use in order to “think.” Then
the author goes into the mechanics and
electronics of computers—covering such
subjects as memory systems, magnetic re-
corders, input-output systems, etc.

This book is recommended as a very
readable and easy-to-follow introduction to
the basics of computers. If you've been
feeling “out of it” when the subject of com-
puters has come up, this is the answer to
your problem.

A°S S oS W v

"TY DISTRIBUTION SYSTEM HAND-
BOOK'" published by Jerrold Electronics
Corp., 15th and Lehigh Ave. Philadelphia
2, Pa. 48 pages. Soft cover. $1.00.

This booklet contains 150 layout charts
which diagram practically every existing
type of TV distribution system. An unusual
feature makes the booklet very easy to use:
the pages are split, allowing the reader to
match any kind of head-end system to vari-
ous distribution systems. Also included is
practical information on calculating layouts
for coaxial cable systems, an explanation
of the decibel and how to use it, tips on

Always say you saw it in—POPULAR ELECTRONICS



kllight'kit5® are years ahead...

A PRODUCT OF ALLIED RADIO

:

so much easier to build...so much more value

/< BEST:. by Design !

exciting to build... satisfying to ownl
quality ebectronic equipment at

SAVINGS UP TO 50%

see scores of
other knight-kits

HI-Fl KITS

Stereo Preamp

60-W Stereo Amplifler
25-W Amplifier

18-W Amplifier

12-W Amplifier

Hi-Fi Tuners

Speaker Systems

anc others

HOBBYIST KITS

“'Space-Spanner' Radio
"Ranger" Radios
"Ozcean Hopper'' Radlo
Trensistor Radios
2-Way Intercom
Electronic Lab Kits

anc many others
INSTRUMENT KITS
Lab ACVTVM

VCM's

5" Scopes

Tuoe Chechkers

Signal Tracer

Audio Generator
Sweep Generator

plus many others

Y-137 "Ranger’” Clock-Radlo
with *'sleep’ swlich. .. $24.95

only $2 down

5 - Stereo HI+
.73t Deluxe FM AM
:lTuner(Mulliplexadd-ln) $817.50

only $5 down

Y-713 Citizen's Band, 27 m¢
Tramsceiver. ... . $39.95

Y171 5-Transistor Superhet
Portzble Radig (iess bat ery)

only $2 down $5.95

Y-258 4-Band 'Span Master'"
Recelver (with cabinet). $25.95

only $2 down

40-Watt Stereo

ter Channel)
Cen §79.50

y-7174 Deluxe
Amplitier (with

only $5 down

Y-125 Electronie VTVM
(11 meg. input resistance)

oaly $2 down $%5.15

e 20-Watl

v-173 Super-value 2070 oy

R-100 Amatemr Communlca-

Stereo HI-Fi Amplitier..
only $2 down

tions Receive” (Hl-galn, wlth
butlt-1n Q-MuHiplier)..$104.50

only 35 down

AMATEUR KITS
400-Watt Transmitter

50-Watt Transmitter
Self-Powered VFO

10C kc Crystal Calibrator
Code Practice Oscillator
Grid Dip Oscillator

[ gis oo R e

é ONLY $2 DOWN
. on orders up to $5;
¢ %5 down on orders

I' up to $200.
SR T I LR

Y-1d43Model 600" Tupe
Checker (checkd over
700 lypes)... .. .. $32.95

Y787 FM-AM Hi
Multiplex jackd....--oo-
only $2 down

Y-708 1000 Ok m/Volt Pocket
l Volt-Ohm-Mitliammeter

$9.95

There's a money-saving.-knight-kit
for every need...see them all in

ALLIED’s 1960 CATALOG

¢ auwmp
RADIO
i ELECTRONICS

ALLIED RAD!O, Dept. 75-C
100 N. Western Ave., Chicago 80, §ll.

0 SEND FREE 1960 ALLIED CATALOG

Describes the complete '?60 ]
KNIGHT-KIT line in | b
detail—the leading Hams i
Buying Guide to every- i
thing in Electronics. Address
Send for your FREE ) :
copy today! -
City. Zone State. "SR
A ———— = Y e — A

March, 1960 2!
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erecting antennas, data on coaxial cable
and channel frequencies, etc. Highly recom-
mended for service technicians who install
and maintain TV distribution systems.

(Continued from page 20)

S o oo

"VACUUM TUBE CHARACTERISTICS"
edited by Dr. A. Schure. Published by John
F. Rider Publisher, Inc., 116 West 14th St.,
New York 11, N. Y. 96 pages. Soft cover
$1.80.

An extremely comprehensive discussion
of vacuum-tube constants and characteris-
tics, this book is written at the intermediate
level. It covers electron emission, diodes,
triodes, multi-grid tubes, and special-pur-
pose tubes; and review questions appear at
the end of each chapter. *

Miscellaneous Literature

Complete construction plans for building
six different enclosures suitable for use
with Audax speakers are featured in a 12-
page booklet entitled “Build Your Own

Audax Paraflex Speaker System.” A copy
can be obtained by mailing 25 cents to
Audax, Inc., Dept. 320, 38-19 108th St.,
Corona 68, N. Y.

A 64-page catalog has just been an-
nounced by Zalytron Tube Corp., Dept. P2,
220 West 42nd St., New York 36, N. Y. In
addition to listing the Zalytron line of re-
ceiving tubes, Catalog No. 160 includes
many items for use in electronic experi-
mentation.

Detailed information on toolroom special-
ties will be found in Scherr-Tumico’'s new
96-page catalog of precision measuring
tools and instruments. It is available from
Scherr-Tumico, 200 Lafayette St., New
York 12, N. Y.

A four-page glossary of tape recording
terms called “99 Tape Recording Terms” is
available from Minnesota Mining and
Manufacturing Co., Dept. E9-520, 900 Bush
Ave., St. Paul, Minn. Although this book-
let is intended primarily for the amateur,
the professional recordist should also find
it valuable for reference purposes. {0

The last
preamp-
amplifier

you'll ever
have |
to buy =

Emis the kit division of PRECISION

Apparatus Co., Inc., world famous manufacturers

of laboratory electronic instruments for over a
quarter century.

The new PACO Model SA-40 offers you greater

reserve power capacity than any other preamp-
amplifier in its category. Its exceptional circuit de-
sign assures highly stable performance with ex-
tremely low distortion. And...the SA-40 provides
maximum flexibility in any stereophonic high fi-
delity system present or contemplated.

COMING SOON!

pon- 4 :
Model ST-45
AM/FM Stereo Tuner Kit
matching companion
for the SA-40

22

a 40-watt stereo
preamp-amplifier
in kit form

for only

$79.95

by
BRAEE

also available
factory wired

SA-401y . $729.95

outstanding specifications:
POWER OUTPUT: 20 watts per channel, 40 watts total
RESPONSE: 30 cps to 90 Kc = 1 db
DISTORTION:
Harmonic — less than .29% at 20 watts per channel
less than .1% at 10 watts per channel
Intermodulation — less than 1% at full rated autput
FRONT PANEL CONTROLS: 14 controls mclud:ng
separate bass and treble controls :
POWER SUPPLY: Silicon diode, Iaw |mpedan,
minimum distortion e
EXTERNAL DESIGN: gold and sal:n black hooded case
with panel illumination and satin gold panel

At leading electronic parts distributors and wherever
good sound is sold.
For complete information, write to:

E.-m ELECTRONICS COMPANY, INC.

70-31 84th Street, Glendale 27, Long Island, New York

Export: Morhan Exporting Corp., 458 B'way, N.Y. 13, N.Y.
Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto19, Ont.

Always say you saw it in—POPULAR ELECTRONICS
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why

the most
advanced
professional
cartridge...

has ceramic
elements!

For more than 35 years, Electro-Voice has been a leader in
the development and manufacture of dynamic microphones
and loudspeakers. Why then, with this extensive experience
in designing and producing electio-magnetic devices, is
Electro-Voice introducing the new Magneramic 31 Serics
stereo cartridge using ceramic elements?

The reason is that Electro-Voice is genuinely convinced that
a precision ceramic cartridge is the finest type that can be
made today . . . definitely supevior to the magnetic type.
The superiovity of the Magncramic 31 is demonstrated in
these three areas.

GREATER FLEXIBILITY — The 31 Secries cartridge will operate
perfectly at any stylus pressure from 2 to 20 grams. The
same stylus assembly can be used for operation on both
turntable and record changers; performance need not be
compromised by using a special, stiff stylus assembly for
record changers. Record wear is the only criterion in setting
stylus pressure — cartridge operation is not affected. Thus,
when converting from a changer to a turntable, or vice
versa, replacement of the stylus assembly is not necessary
when using the Magneramic 31.

HIGHER OUTPUT — Along with the trend toward less efficient
speaker systems, more amplifier power has become a ncces-
sity. While most stereo amplifiers are now designed with
input sensitivities to match the typical 5-millivolt output of
magnetic stereo cartridges, nearly all monaural amplifiers
were designed for at least 8-millivolt input. These cunnot
be driven to full output with a magnetic stereo cartridge.
The Magneramic 31 develops a full 8-millivolt output and
couples directly into any “magnetic’” preamp unit. This
higher output should especially be considered by ‘hose
planning conversion to stereo utilizing existent monaural
amplifiers.

’
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FREEDOM FROM HUM — The increased amplifier gain required
to satisfactorily drive low efficiency speakers coupled with
decreased cartridge outpu! has significantly increased sys-
tem hum problems. Also, conventional methods of hum
elimination used in monaural magnetic cartridges become
difficult or impossible to apply to stereo magnetics. The
Magneramic 31 completely eliminates these problems — it
is non-inductive and has adequate output.

The Electro-Voice Magneiamic 31 MD7 cartridge directly
replaces any monophonic or stereophonic magnetic cartridge
now on the market. It feeds inte the preamp input-jack
specified for magnetic cartridges and does not require
adaptors or circuit modifications,

SPECIFICATIONS — MAGNERAMIC 31 MD7

Response Range: 20 to 15,000 cps + 2 dh

Compliance. Vertieal: 3.5 x 1:)-% em/dyne

Complianee, Lateral: 3.5 x 10-% cm/dyne

Isolation: 28 db ¢ 1000 cycles

Tracking Foree: 2 to 4 gramr in transcription arms
4 to 6 grams in changer arms

2 8 millivolts

Recommended Load: 22,000 tw 47,000 ohms
(Magnetic phouo inputs)

Elements: 2, Lead Zirconium Titanate {('eramic)

Weight: 8 grams

Terminak: 4, standard .050° conneetors

Mounting Centers: 4" and 7,.° fits hoth

Audiophile Net: $24.00

Want mora informalion? Write Dept. 30P for the booklet entitled,
“FACTS ABOUT THE ELECTRO-VOICE MAGNERAMIC CARTRIDGE"

E/eﬁ%&z” INC.

BUCHANAN, MICHIGAN
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Technigques

DIMMING PANEL LIGHTS

Panel lights on an oscilloscope are often
too bright for use in the dark because they
cause glare and make it difficult to see the
image on the tube. You can reduce panel-
light glare by removing the jewel from the
lamp and gluing a thin piece of dark cloth
to the inside of it. The same technique can
be used with other pieces of equipment as
well.—Bob Culter, Oswego, Ore.

PLASTIC PEN PROBE
You can build an inexpensive probe from
a plastic pen that has a plunger on top.
Simply remove the plunger pin, any inter-
nal metal spring, and the ink ¢artridge.
Heat the pocket clip with a soldering iron

and pull it off with a pair of pliers. Cut off
the ink container from the ball point as-
sembly. Then tin the end of the ball point
assembly, solder a wire to it, and replace
it in the pen, Fill the lower half of the
pen with plaster of Paris and feed the free

end of the lead through the top of the pen.
And there's your probe.—Arthur C. Nelson,
Minneapolis, Minn.

HARDWARE SORTING TRAYS
The trouble with storing hardware and
small parts in a glass jar is that you have to
dump out the whole jar to get at one par-
ticular part. If the contents of a jar are

NOW YOU CAN SECURE A

HIGH SALARIED * TOP PRESTIGE

CAREER IN ELECTRONICS

IN ONLY ONE YEAR!
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ELECTRONICS is th:
unlimited opportunities for high salaries,
INDUSTRY AND THE
engineering technicians.

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey

Tech, offering unusually high starting salaries.

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter-
esting work as technical salesmen, research and development of guided
electronic business machines and automatically controlled
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES,

UP TO SEVEN TECHNICIANS are needed for every engineer. .. this, plus
superior-training is why Bailey Graduates are being paid more to start,
are advancing more rapidly thah many men who have

missiles,

and an
Yyears, in -training.

Resident training is easier and costs lessthan I — —— ————MAIL TODAY—~——————

you may think! We provide housing and part-
time jobs while in school, plus free nation-
wide employment service for graduates. If you
want to quickly enter America's fastest grow-
ing and most exciting industry, write for free
hooklet . ..no obligation.

e fastest growing industry in America today,
with rapid advancement in
ARMED FORCES for Bailey Trained electronic

: Please mail immediately this free booklet without obligation

creating

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

spent four i i waiting BAILEY GRADUATES.

BAILEY TECHNICAL SCHOOLS |

_State

o
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BUILD 16 RADIO

ITS AT HOME o
C|R0l\:lviihsihe New $2295

PROGRESSIVE RADIO “EDU-KIT"®

A Practical Home Radio Course

Now Includes %* No Knowledge of Radio Necessary ;
% 12 RECEIVERS % No Additional Parts or Tools Needed

% TRANSMITTER % EXCELLENT BACKGROUND FOR TV
% SIGNAL TRAGER

% SIGNAL INJEGTOR % School Inquiries Invited FREE EXTRAS

% CODE OSCILLATOR % Sold in 79 Countries SET OF TOOL

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

PLIERS-CUTTERS
The offers you an outstanding PRACTICAL MOME RADIO COURSE at a ALIGNMENTETOOL
rock-bottam price. Our Kit is designed to train Radio & Electronics Technicians, making

WRENCH SET

use of the most modern methods of home training. You will learn radio theory, construe- vALUABLE D'SCO“"NETM.%“RD
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.
You wi learn how to build radios, using regular schematics; how to wire and solder
in a professional manner; how to service radios. You will work with the standard type of
punched metal chassis well as the latest development of Printed Circuit chassis. BOOK
You will learn the basic principles of radio. You will construct, study and work with IN RADIO-TV CLUB:
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will tearn CONSULTATION SERVICE » FCC
and practice code, using the Progressive Code Oscillator. You will learn and practice AMATEUR LICENSE TRAINING
trouble-shooting, using the Progressive Signal Tracer, Progressive nal Injector, Progres- PRINTED CIRCUITRY
sive Dynamic Radio & Electronics Tester and the ng str | _materiai.
You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer

::gk::g::ld l;!;rec‘tglreﬂ:?:'i‘ts.“?-né l::;nsr::zr;:iz:?rake them. You will receive an excellent | SERVIC'NG LESSONS

ANUAL
HIGH FIDELITY GUIDE « QUIZZES
RADIO

.
£
m
£
]
m
2
n
T
v

Absolutely no previous knowledge of radio or science is required. The "Edu-Kit" is the
product of many years of teaching and engineering experience. The *Edu-Kit'' will pro-

vide you with a basic education in Electronics and Radio, worth many times the complete You will learn trouble-shooting and
price of $22.95. The Signal Tracer alone is worth more than the price of the entire Kit. servicing in a progressive manner. You
will practice repairs on the sets that
THE K’T Fo EVERY E you construct. You will learn symptoms
R 'ON and causes of trouble in home, portable
and car radios. You will learn how to
. You do not need the slightest background ages and backgrounds have successfully use the professional Signal Tracer, the
in radio or science. Whether you are inter- used the '"Edu-Kit'’ in more than 79 coun- unique Signal Injector and the dynamic
ested in Radio & Electronics because you tries of the world. The *‘Edu-Kit'* has been Radio & Electronics Tester, While you
want an interesting hobby, a well paying carefully designed, step by step, so that are learning in this practical way, you
business or a job with a future, you will find you cannot make a mistake. The *‘Edu-Xit'’ will be able to do many a repair job for
the ‘‘Edu-Kit'' a worth-while investmant. allows you to teach yourself at your own your friends and neighbors, and charge
Many thousands of individuals of all rate. No instructor is necessary. fees which will far exceed the price of
the ‘‘Edu-Kit.”” Our Consultation Service
will help you with any technical problems
PROGRESS‘VE TEACH'NG METHOD you may have.

1. stataitis, of 2S Poplar Pl., Water-
The Progressive Radio '"Edu-Kit'’ is the foremost educational radio in the world, bury, Conn., writes: '‘I have repaired
and is universally accepted the standard in the field of elect ics training. The ‘‘Edu- several sets for my _lnen_dl. and made
Ki uses th odern educational principle of ‘‘Lear i Therefore you construct, money. The “Edu-Kit'' paid for itself, |
learn schematics, study theory, i i i was ready to spend $240 for a Course,
gram des ed to provide an eas i i adio. but | found your ad and sent for your

You begin by examini E h Kit.'

lu:ction. q\ﬁory .andlwn'rmg cf‘these 7"“‘ i i . With this first
set you will enjoy listening to regular broadcast stations, learn theory, practice tes ng
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory FROM OUR MA'L B

and techniques. Gradually, in a progressive manner, and at your own rate, you il
find yourseclf constructing more advanced multi-tube radio circuits, and doing work like a Ben Valerio, P, 0. Box 21, Magna,
professional Radio Technician, R . Utah: ‘“The Edu-Kits are wonderful. Here
. Included in the * ' course are sixteen Receiver, Transmitter, Code Osc ) am sending you the questions and also
Signa) Tracer, d Sig Injector circuits. These are not unprofessional * the answers for them. 1 have been in
circuits, constructed by means of professional iring Radio for the last seven years, but like
chassis, plus the new method of radio construction known as to work with Radio Kits, and like to
These circuits operate on your regular AC or DC house current. build Radio Testing Equipment, en-
joyed every minute | worked with the

THE "EDU-KIT" IS COMPLETE fne “Also” ithe"ts for You Nacw ther']

feel proud of becoming a member of your

You will receive all parts and instructions necessary to build 16 different radio and elec- Ragdio-TV Club.’”
tronics circuit each guaranteed to operate. Our Kits contain tubes, tube sockets, vari- Robert L. Shuff, 1534 Monroe Ave.,
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, coils, Huntington, W. Va.: *Thought | would
hardware, tubing, punched metal chassis. Instruction Manuals, hook-up wire, solder, etc. drop you a few lines to say that | re-

In ad. n, you receive Printed cuit materials, including Printed Circuit chassi: . ceived my Edu-Kit, and was really amazed
special tube sockets. hardware and instructions. You also receive a useful set of tools, a that such a bargain can be had at such
professional soldering iron, and a sclf-powered Dynamic Radio and Electronics a low price. | have already started re-
Tester, The 'E ** also includes Code Instructions and the Progressive Code Oscillator, pairing radios and phonographs. My
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You friends were really surprised to see me
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres- get into the swing of it so quickly. The
sive Sianal Injector, a High Fidelity Guide and a ' Quiz Book. You receive Membership in Troubleshooting Tester that comes with
Radio-TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. the Kit is really swell, and finds the
You receive all parts, tools, instructions, etc. Everything is yours to keep. trouble, if there is any to be found.’

r___UNCONDITIONAL MONEY-BACK GUARANTEE___]

ORDER DIRECT FROM AD—RECEIVE FREE BONUS

RESISTOR AND CONDENSER KITS WORTH §7
O Sead " Edu-KIt"" postpaid. 1 enclose full payment of $22.95.
3 Sead *“Edu-Kit'" C.0.D. | will pay $22.95 plus postage.
[0 Rush me FREE deseriptive (iterature concerning *““Edu-Kit."

l PRINTED CIRCUITRY [

At no increase In price, the *Edu-Kit"
now Includes Printed Circuitry. You
build a Printed Clrcult Signai Injector,
a unique servicing instrument that can
detect many Radio and TV troubles.
This revol y new techniq of
radio constructlon is now becoming
popular in commercial radio and TV sets.

A Printed Circult Is a speclal insu- Name ...ttt
lated chassis on which has been de-
posited a conducting materiat which Address ...

takes the piace of wiring. The various
parts are mereily piugged In and soldered
to terminals.

Printed Clrcultry s the basis of mod-
ern Automation Electronics. A knowl-
edge of this subject Is a necessity today
for anyone Interested In Electronlcs. |

PROGRESSIVE "EDU-KITS™ INC.

1184 Broadway, Dept. 566D, Hewlett, N. Y,

— —— e e e e — ————

March, (960 25




Lafayette Superior Quality Hi-Fi Kits

2
The FINEST . . through research . . engineered by LAFAYETTE! waoe wusa

3 Pt

KT-250 iN KITFORM S0 WATT INTEGRATED STEREO AMPLIFIER
® RESPONSE 17-21,000 CPS + 1 DB (at normal listening level)
o UNIQUE “BLEND” CONTROL @ PREMIUM EL8S QUTPUT TUBES
® 50 WATTS MONAURAL~25 WATTS EACH STEREO CHANNEL © CLUTCH- -
OPERATED VOLUME CONTROL ® SEPARATE BASS & TREBLE CONTROLS
A completely new stereo high fidelity amplifier with o high quality of reproduction,
mmarkable versolility ond new distinctive siyling. Full range of controls include a
unique ‘‘blend'' control for contiauously verioble chonne} separation—fram full
monaural to full stereo, 4-position Selector, Mode, Lovdness and Phasing switches
Plus autputs for 4, 8 or 16 ohm speokers. Hormonic distortion less thon 0.25%,
IM distortion less than 1%. Hum and Nolse 74 db below full outpui. Assembly js
fimple—no speciol skills or tools required. Complete with deluxe cabinet and legs,
oll parts, tubes and detailed instruction monual. Shpg. wt., 26 Ibs,
COMPLETELY WIRED KT-250AWX Stereo Amplifier Kit ... . . <. 5.00 Down .. .
99.50 LA-250AWX Stereo Amplifier,~wired & tested ... 5.00 Down ... Net 99.50

£i PROFESSIONAL STEREO CONTROL CENTER

KT-600 INKIT FORM : ® RESPONSE 5.40,000 CPS -+ 1 DB ® UNIQUE STEREO & MONAURAL
CONTROL FEATURES ® PRECISE "NULL" BALANCING SYSTEM @ CON-
CENTRIC INPUT LEVEL CONTROLS

A truly professional stereo preamplifier and master audio control center—solves
" avery steres/monaurol control problem. Feotures unique Bridge Control for variable
cross-chonnel feed for eliminaiion of exaggeroted channel separation effects—plus
controlled 3rd channel oulput. Has all-concentric controls—inctuding clutch-operated
Volume Balance control. Provides complete and advonced facilitles for accepling,
controlling ond praviding undistored gain for any and all program sources. Sensi-
| tivity 2.2 mv for 1 volt out (low level inputs). Dual low impedonce '‘plate follower™"
ovutputs 1500 ohms. Response 5.40,000 cps =+ 1 db. Less than .03% IM distortion.
Less than .1% harmonle distartion. Hum and noise 80 db below 2 volts {high level
inputs}. Uses 7 new 7025 low-noise dvol triodes. Size: 14”x41,”x10%". Shpg. wt.,
16 Ibs. Complete with all ports, tubes, deluxe cobinet and detailed instruction
 monval,
KT-600 WX Stereo Preamplifier Kit oo .. 5.00 Down _ Net 79.50
. LA-600 WX Stereo Preamplifier, wired and les'ed . ... 5.00 Down ...Net 134.50

STEREO/ MONAURAL POWER AMPLIFIER KIT

® 36 WATT STEREO AMPLIZIER—18 WATTS EACH CHANNEL @ EMPLOYS
4 PREMIUM-TYPE 7189 TUBES © 2 PRINTED CIRCUIT BOARDS FOR SIM-
PLIFIED WIRING © RESPONSE BETTER THAN 35.30,000 CPS + %, DB
AT 18 WATTS @ LESS THAN 1% HARMONIC OR IM DISTORTION

A superb basic stereo omplifier in easy-ta-build kit form. Unit moy be used with a
stereo preamplifier to provide two 18 wolt stereo channels or, at the flick of o
switch, as o fine 36 wott monoural amplifier. Controls include 2 input volume
controls, Channel Reverse switch and Monaurol-Stereo swiich. Dual oulputs for 4,
8, 16 or 32 ohm speakers. Input seqsitivity .45 velts per channel for full output.
Tubes are 2-6ANB, 4-7189, GZ-34 rectifier. Sizes 10-9/16” d x 5%,” h x 13V w.
Complete kit with cage, all paris, tubes and detailed instruction manual. wi., 22 Ibs.
KT-310 WX Stereo Power Amplifier Kit. . 2.00 Down..Net 47.50
5.00 Down. Net 72,50

KT-500 0 a7 RORM e T FM-AM STEREO TUNER KIT
T J - © 11 Tubes (4 dual-purpose) + Tuning Eye + Selenlum rectifier provide
74.50 - 17 twbe performance @ Multiplex Output for new Sterco FM @ Arm-
X - + - strong Circuit with Dual Limiters and Foster-Seeley Discriminator © Ex-
treme Sensitivity and Wide Frequency Response.
A precision engineered, highly stable tuner—perfect for lifelike stereo FM-AM
broadcast reception, FM reception ond/or AM reception. Fealures separofe tuning
ond volume controls for AM and FM. Magic eye an AM and FM, plus avtomatic
frequency conirol on FM for accurate tuning—stallons are °'locked'” in. Other deluxe
features include cathode follower outpuls and 5-position Function Selectar. Effi-
cient, broadband circuitry on AM with built-in ontenna. FM section features include
2 microvolls sensitivity for 30 db quieting, frequency response 20-20,000 cps =+
Y2 db ond full 200 KC bandwidth. Two printed circuit boards make wiring simple
—even for such o complex unit. Complete kit includes all parts, deluxe cablnet
and detailed instruction monual. Size is 133%4”W x 10%”D x 4Y4”H. wt., 22 Ibs.
: KT-500WX FM-AM Sterea Tuner Kit. ... . 5.00 Down ... ... Net 74.50
- e T ‘ LT-50 WX Same os obove, wired & tesled 5.00 Down ... .. Net 124.50

T-236A 36-WATT INTEGRATED STEREO AMPLIFIER KIT

: ® 36-WATTS MONAURALLY—18 WATTS PER CHANNEL @ FREQUENCY
IN KIT FORM y { RESPONSE 15-30,000 CPS -+ 1 DB @ UNJQUE “BLEND' CONTROL ®

! 7 . CONCENTRIC CLUTCH-OPERATED VOLUME CONTROL © DUAL CONCENTRIC

BASS AND TREBLE CONTROLS ® 4-EL84 TUBES IN PUSH PULL
This exciting new amplifier kit combines dval preamplifiers ond dual 18 watt power
amplifiers an ane compact chossis. Instant selection fram monophonic to- stereo-
phonic is pravided by the turn of o switch, An omazing new '‘Blend’” cantrol gives
contlnuously variable channel seporation from full monophonic to full sterea. The
concentric clutch-operated voluma contral affers independent ar simultaneous level
odjustments of both channels. Cual concentric bass and treble controls turnish 4
independent tonal adjustments. Harmonic distorfion less than 0.15% ot normal
listening level. 1.M distortian s less thon .3%. Hum and noise 70 db belaw rated
output. Comple}e with cage, legs and delailed fnstructions. Shpg. wi., 24 lbs.
KT-236A WX Stefteo Amplifier Kit....... ... Gty L S Pl Tl Net 59.50

LA-250A

LA-310 WX Stereo Power Amplifier, wired and teste

= 165-08 Liberty Ave. JAMAICA, N.Y.
rayette Radiwo Ry Ave

AXtel 1-7000

NEW YORX, N. V. BOSTON, MASS, BRONX, 'N: Y. NEWARX, N. J. PLAINFIELD, N. J.
100 61hiave. 110 Fedeyal $1. 542 E. Fordhom Rd. 24 Centrol Ave, 139 W. 2nd St.
WOrth 6-5300 HUbbard: 2-7850 FOrdham 7-8813 MArket 2-1661 Plainfleld 6-4718
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== COMPONENTYS A=

3 LAFAYETTE LA-250A 50-WATT AMPLIFIER..... ... 9950
NEW GE VR-22 (.7 MIL) DIAMOND STEREO CARTRIDGE 24.45 |
GARRARD RC 121/11 STEREO CHANGER ATl 41.65
LAFAYETTE WOOD CHANGER BASE vkl el L 95
2- LAFAYETTE SK-58 FAMOUS FREE EDGE
12”7 COAXIAL SPEAKERS @ 29.50 -l T . 59.00

REGULAR CATALOG PRICE 228:3%

NEW GE s
YR-227

This superb syslem will add o new dimension in living to your home with all
the excitemenl ond réalism of o live concert.The naw Lofayette LA-250A, 50-
wall stereo amplifier {25 watts each channel) forms the heart of this outsiand-
ing stereo hi-fi phanograph music system—the feotures, versatility and advanced
circuitry of this unit are second to none. Also included is the famous Gorrord
RC121/11 intermix 4-speed automatic record changer with full manual or auto-
matic operation supplied with your choice of sterco cartridges—the new GE
VR-22 (.7 Mil) diemond stereo cartridge, Pickering 371-7D (.7 Mil) diamond
stereo cortridge, Shure M7D (.7 Mil} diamond stereo cartridge or the rew
Electro-Voice 31 MD7 (.7 Mil) diamond stereo coriridge. Supplied with the
Lofayelte wood base cut for tre RCI21 in your choice of finishes, These oul-
standing components are coupled with the 2 famous free edge lofoyette SK-58
12" Cooxiol speakers with built-in crossover network and brillionce level con-
trol. System supplied wilh plugs, cables and simple instructions. Shpg. wt., 67 Ibs.

GARRARD

ROI21/11 & \

WOOD BASE

{oPTiONAL)

HF-670WX Hi-Fi STEREO PHONO SYSTEM with choice of cartridge ond mohogany,

| walaut or blond chonger bos (pleose specify) ... 5.00 Down ... Net 184.50
E — HF-67TWX Same os HF-670, but with 2 Laf Eliptofler Series Bookshelf Enclosures
£ LAFAYETTE {please specity finish). Shpg. wt., 143 Ibs.. ... 10.00 Down . Net 247.50
ELIPTOFLEX LAFAYETTE  HF-675WX Steres AM-FM-Phono System. Same as HF-670 but including the Lofayetic

SK-58 LT-50 sterco tuner. Shpg. wt., 85 [hs, ... 10.00 Down .........Net 299.5D

FINISHED ON 4-SIDES

| FREE!
1960 CATALOG

308 GIANT SIZED PAGES!

The Complete Catalog Featuring
“'The Best Buys In The Business’’

FOR THE NEWEST AND FINEST IN
STEREOPHONIC HI-FI EQUIPMENTY AND SYSTEMS
TAPE RECORDERS & PUBLIC ADDRESS SYSTEMS
AMATEUR EQUIPMENT @ INDUSTRIAL SUPPLIES
MINIATURE COMPONENTS @ RADIO & TV TUBES AND PARTS
EXCLUSIVE LAFAYETTE TRANSISTOR & MI-FI KITS

LY

A “must” for the economy-minded hi-fi enthu-
! siast, exgenmenter, hohbyisii ;ngineer, techni-
< gl e% cian, student, serviceman and dealer,
M% €72 €= Send for Lafayette's FREE Catalog—the most com-
The most complete selection and. largest stocks of hi-fi components and | f}:::;m:’ '}‘:ﬁh‘;}m;:,’::;,hﬂ,?"iﬁ":,e:&gﬂé ‘f,",“‘g‘;‘i
systems--ayailable for immediate delivery at the lo_\:veét possible prices. customary down-to-earth money-saving prices.
Save even more on Lafayette endorsed “*best-buy™ coniplete systems. ‘

LAFAYETTE RADIO, Dept. 1¢-6
P.0. Box 222, Jamaica 31, N. Y.
308 GIANT SIZED PAGES — FREE l

Name l
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Tips (Continued from page 24)
emptied into a photographic tray, the de-
sired part can be selected and the rest re-
turned to the jar with a minimum of effort.
Such trays, available in many sizes, are

equipped with pouring lips that make them
excellent for this purpose.—D. Derek Ver-
ner, Tuckahoe, N. Y.

FILE TANG REAMS CHASSIS HOLE

If you don't have a reamer, you'll find
that you can enlarge small chassis holes
with the tang
of a file. Al-
though it
won't cut as
rapidly and
easily as a
reamer, it will
leave quite a
smooth edge.
An octagonal-
shaped tang
works best.—
Joseph Carroll,
B’klyn.,N.Y.

FELT TIP MARKING PEN
A felt tip pen is fine for marking the base
and emitter pins on power transistors and

for marking reference symbol numbers on
a chassis. Frequent reference to diagrams,

28

pictorials, or parts lists becomes unneces-
sary and accidental burn out of polarized
parts is prevented.—Ronald 8. Newbower,
Gloversville, N. Y.

BREADBOARD FROM WINDOW SCREEN
The newer plastic window screens can be
used as breadboards. You just push the
component leads through the holes in the
screen. There are always plenty of mount-
ing holes for parts and wiring is easy to
trace from either side. Be careful when you
solder the leads, though, so that the plastic
does not melt.—Bob Cutler, Oswego, Ore.

KEEP SPARE FUSE HANDY
It's a good idea to store at least one spare
fuse with each piece of fused electronics

gear. An ordinary fuse holder mounted on
the chassis in a vacant spot makes a secure
storage place for the spare. Extra pilot
lamps can be stored in this kind of holder,
too.—James Clifford, Detroit, Mich.

FILM-SPOOL COIL FORM
A plastic film spool makes a good low-
loss coil form. Put the loose wire ends

through the slot in the coil for easy wind-
ing. The coil can either be mounted hori-
zontally, as shown, with a couple of drops
of cement on each flange, or vertically on
one flange.—John A. Comstock, Wellsboro,

Pa. —30-
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Completely
wired

NOT A KiIT

Not Superregenerative hut SUPER

Design .. The Greatest YVALUE In
The Citizens Band Field!

de 5 Crystal Centrolled Transmitting Positions: Operates at a
maximum FCC legal power input of 5 watts fully modulated.

® Superheterodyne Tuneable Receiver Over Full 22 Channel
Band: RF stage in both Transmitter and Receiver, 3 watts
audio output plus large 4” speaker.

® Complete with Transmitting Crystal: Removable front plate
for easy accessabillty of crystals.

® 4 Dual Function Tubes plus 2 Single Function Tubes, plus
2 Rectifiers for 12 Tube Performance: Compares with units
costln% 3 times as much, Unexcelied reception on land and
sea with coverage of 20 or more miles depending on antenna
height and terrain,

® Planetary Vernier Tuning: Controls Include 3 position func-
tion switch (transmit, receive, plus transmit with spring
return) and squeich nolse [imiter control switch.

® High Output Crystal Microphone: 2 position push to talk
silde switch; especially designed for sustained transmit
operaticn with a minimum of background noise.

® Adapts for Use Anywhere: Modern compact styling. Brackets
. are supplied for easy mounting of unit in auto truck or boat.
Addition of 6 or 12 volt power supply (separately supplied)
2ggpts transceiver for mobile operation. Only 4327D x 6”W x

® Anyone Can Operate: No examination on technical knowledge
required — Any citizen 18 years or older is eligible for a
license. Simply fill out FCC application suppiled with HE-15
Transceiver.

HE-15 Completely wired and tested .....5.00 Down.. Net 59.95
HE-17 Whip Antenna Net 6.95
HE-16 Power Supply For 12 Voits ..
HE-18 Pover Supply For 6 Volts

NEW YORK, N. Y. | BRONX, N. Y.
100 6th Ave.
WOrth 6-5300

JAMAICA, N. Y,
165-08 Liberty Ave.

AXtel 1-7000 FOrdham 7-8813

EE———r

March, 1960

BOSTON,
542 E, Fordhaw Rd. | 110 Fedsral St. N, d St.
HUBbard 2-7880 | MArket 2-1681 PLllnﬂlel 6:4718

(S
On the Farm/"a

=
COMPLETELY WIRED
NOT A KIT!

99

Only
5.00 Down

Rentgvable
Front Plate for
Cait Easy Crystai
Letter Accessibility  squelch
Card
Control
Switch

Antenna
Connecter
High Quiput
S Position Crystal Microphone
Crysta, w'i’th 5 ro;i lil‘(m
Selecter ush to Ta
i Slide Switch
3 Position
Function Planetary
Switch

Vernier Tuning

MASS.:| NEWARK, N, J. ~lgLAlNFIE_'LD,'N. J.
24 Central Ave. | 139.W, 27d S

29



FREE
‘CAREER '
'BOOKLET

To guide you to a
successful future in

ELECTRONICS
&l RADIO-TV

" COMPUTERS
{17 ELECTRICAL
2111 ENGINEERING

This interesting pictorial booklet tells you

how you can prepare for a dynamic career

as an Electrical Engineer or Engineering

'gel%hnician in many exciting, growing
elds:

MISSILES * AVIONICS * AUTOMATION
SALES * DEVELOPMENT
ELECTRICAL POWER * ROCKETRY
RADAR ° RESEARCH

Get all the facts about job opportunities,
length of study, courses offered, degrees
you can earn, scholarships, part-time work
2 _as well as pictures of the Milwaukee
School of Engineering’s educational and
recreational facilities. No obligation — it’s
yours free,.

MILWAUKEE

SCHOOL OF ENGINEERING
MAIL COUPON TODAY!

Milwaukee School of Engineering
Dept. PE-360, 1025 N. Milwaukee St., Milwauvkee, Wis.

Please send FREE “‘Your Career”” booklet

I'm interested in

[ Electronics [ Radio-TV 1 Computers
[] Electrical Engineering [] Mechanical Engineering

SO ¥ SO
PLEASE PRINT

[0/ Sram— [N /o] s V- SOV < | ¢ 1 - WE—— -
{1 I'm eligible for veterans education benefits.
Discharge date.

A G O G O OB W W O O

30

DIRECTIONAL MICROPHONE
A highly directional microphone which
allows up to four times the working dis-
tance of present cardiod microphones is be-
ing marketed by Electro-Voice, Inc., Bu-
chanan, Mich. The Model 644 “Sound Spot”

)

microphone features an acceptance angle
of 45° each side of the frorit axis. It has a
frequency response of from 40 to 12,000
cps, and provides either 150-ohm or high-
impedance outputs. Complete specifications
are available from the manufacturer.

MID-RANGE/H.F. SPEAKER
The Isophon Model DHB 6/2-10 mid-range
and high-frequency speaker system, being
distributed by Arnhold Ceramics, Inc., of

New York City, consists of a mid-range
folded horn compression speaker, two
tweeters, and a 4- to 6-ohm crossover net-
work. Frequency response is from 1000 to

Always say you saw it in—POPULAR ELECTRONICS



ALL TUBES
INDIVIDUALLY BOXED

UNCONDITIONALLY GUARANTEED
FOR ONE YEAR

Send for Free Complete Tube List &

Order Blank. Your Inquiry Will

Put You on Qur Mailing
List

TELTRON
SMASHES PRICES
on TUBES for ’60|

G'FT OFFER N New and hard to
ALL
ONE 6BG6G tube will be T .. H Picunt Sy
shipped FREE with any $10.00 e e
or more order accompanying s 1G3GT/183 . ..
this ad. 2CYST s b Sl -

TS T 1o

TESTER d .51 .43 | types in_ stock
By pop- il - wegTt " X APPROX-
ular de- Gx; s i zoH
mand we X - NY TYPE. EXCES
are te- vg 3 0115 | 25mQeqt 38 WILL BE REFUNDED.
peating . a4 . G
this fab-

A small portion of obsolete
and  seldom used tubes.
Immediate Shipment!
1A6 . .93, 7A7 ..

Tube tester may be purchased
outright for $34.95 PREPAID.
Send for FREE list on EICO
test eqpmt & Hi-F1 Compnts, g < 1177661 33
Lisp GT.65
E TYPES'OF MosTt OFTEN
Spec. _Purpose, Trnsmtg &

Ind. Tubes (immed. Shpmt)

. N Price Schedule of 6AQ7GT .60
N e'vl'vELrESISIONu PICTURE TUBES A ScRL 0

6 .. .59
833 G6F5GT. .44
Seaa ‘008 PICTURE GUARANTEED FOR ONE (1) YEAR 3
E252 r7AVPa . .15.75 21AUP4
3875 P4 ... 13.25 .
5879
6146
6161

2N633 1.35

CK13 4.00

CK22 3.50

CK709
40.00 .50

2N484 1.75 CK844 6.50

2N622 CK863 9.75
20.00

Now

.17.28
..17.95
16.49
16.49

.1
.1
.1
.1
1
1
1
e 1)
.2
.1
.1
.2
.1

%
>
@

7A8 .. .46 |80 ...
FREE Postage on all
Sreclals

Receiving Tube Specials

— 6SN7GT A & B
Below listed onductors Lots of 30 $24.50
arc widely used in electronics i 21ATP4 . . L o
today. These are but a few of . J 6WaGT Lots of 50 $18.95
the hundreds of types avail- * Price upon request. y b - Lots of 100 .$34.95
able to you. Order what you Aluminized on any tube, $4.00 extra. All pictwre tubes 8"0 12AU7 & A
need or write us of your re- quire a deposit on your dud. Please add an addl’gional”bar;‘_ Lots of 50 $24.95
quirements, on tube sizes to 17”. Add $7.00 on sizes o 2 Lots of 100 $47.95
1N256 19.95 and 24”s. Your cash deposit will be refunded immediately 6AUG & A
1N295 30 upon receipt of your dud prepald. Lots of 50 518.95
: Picture tubes are shipped prompily from our warchouse (the Lots of 100 $34.95
1N460A 4.60 US Continent and Canada only) F.0.B. Aarrison, New Jersey. 6CRG & ALota of 50, 'a55 58

1N253 4.25 | 1N1096 9.00 Lots of 100 $41.95

Complete Outdoor All Switch-Type
Heavy Duty Solder Shannel  Conical  An- | indoor Anten.

B enna. Local or fringe. 3 P PARALLEL PICTURE
cuntiit. - Taswogul, e Incl: '8 cimt antenna’\ e . TUBE BRIGHTENER...99¢
Incl. soldering 12 for $1.65 PPD. ME A | S switeh oy Serles type..S1.38
R,r#zn. ¢ T g o5 e oD ‘({;‘Ig‘ AUTO VIBRATORS
open old solder joints. RDS . ..39¢ ea. wire (List $15.) $7.99; Sets. Neat Pky. Pr. Unilversal.$1.59
L. pke. solder. r;egg 6 for $1.95 PPD. lots of 3, $7.49; $2.99 ". Standard. “1.79
$4.95; 3 for S14. Harrison, N.J. Im. divy. | Lots of 6 $2.49 - Standard. 1.99

e e b 0
unngosoontnannn

[N

©OLOROODAE D

1%
a
~
[
o

NEW LIBERAL TERMS. No minimum order. Free postage on all tube & parts orders over $5.00 in U.S.A., Tubes listed may be

APOs & Territories.  25% deposit required on CODs. Please send approximate postage on Canadlar and factory seconds or

forelgn shipments. Excess will be refunded. used tubes and are
All picture tubes and outdoor antennas shipped FOB Harrison, New Jersey. clearly marked.

TELTRON ELECTRIC CO.

428 Harrison Ave. Harrison, N. J. Phone HUmboldt 4-9848
March, 1960 31




A ALLIED R'Anlo

. ALLIED RADIO CORP., Dept. 79-C

32

our 39th year

+ [0 Rush FREE 1960 ALLIED Catalog. M
E Name .
+ Address S
: :
< City Zone. State. o
° o

©000000000000000000000060000000408600000060

it’s valve-packed...
SEND FOR IT!
MONEY-

ALLIED’S 57V: 1960

ELECTRONIC SUPPLY CATALOG

Y SAVE
# | ON EVERYTHING
IN ELECTRONICS

LlED
‘?ﬁxmo

svhmy Tuing I

" EI.ECTRONIGS

aau\-"""

onLy *2 pown

on orders up to $50;
anly $5 down on
orders up to $200;
$10down over $200.

Largest Selection—Lowest Prices = °

Py

Ay a3

Send for the most widely used
buying guide to everything in
Electronics for Builders,
Experimenters, Hi-Fi fans,
Amateurs, Servicemen and
Engineers. Save on:

o KNIGHT-KITS®—Best in Build-Your-Own
o Everything in Stereo Hi-Fi

o Hi-Fi Music Systems and Components
o Tape Recorders & Phono Equipment

o TV Tubes, Antennas, Accessories

o Parts, Tubes, Transistors

o Everything in Tools & Technical Books
o Amateur Station Equipment

e Public Address & Paging Systems

o Latest Test & Lab instruments

FREE
SAVE on everything in Electronics CATALOG
at ALLIED — get fastest service,
expert personal help, guaranteed
satisfaction. Send today for your
FREE 1960 aALLIED Catalog.

100 N. Western Ave., Chicago 80, Iil.

products
(Continued from page 30)

17,000 cps, and power rating is 25 watts.
Size, 611" x T11i6"” x 15%”. Price, $43.25.

VOLT-OHM-MILLIAMMETER

Available either as a kit or factory-wired,
the EMC Model 109 VOM features a 40-
microampere
4%” meter
and a.c. volt-
age sensitivity
of 10,000 ohms
per volt. The
d.c. voltage
range extends
to 3000 volts
at a sensitiv-
ity of 20,000
ohms per volt;
the top a.c.
voltage range
is also 3000
volts. Three
ranges are incorporated for a.c. and d.c. cur-
rent measurements, and resistance meas-
urements to 20 megohms are covered in
three ranges. Prices: wired, $26.95; in kit
form, $19.25. (Electronic Measurements
Corp., 625 Broadway, New York, N. Y.)

FM RADIO
A table-model FM radio with a built-in
speaker, the RA-340, has been announced
by Olson Radio Corp., 260 S. Forge St.,

Akron, Ohio. This six-tube receiver has a
closed-circuit jack for connection to an ex-
ternal speaker. Price, $22.77.

STEREQO BALANCE METER
The Park “Stereo-Monitor” is a device
for balancing the volume of each channel
of a stereo system; when 'equal power is
being fed to both speakers, its needle indi-
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COMING IN APRIL...

SPECIAL
16-

PAGE
BONUS
FEATURE

ON
THE
CAPACITOR: "wee

How does a capacitor store an electrical charge? How does it
block d.c. current, yet pass a.c.? How do the various types of How it works
capacitors differ in constructon and in practical application?

All these and many other questions will be answered for you in this giant bonus section featured in April
PoPuLAR ELECcTRONICS—detailing the uses of the capacitor from A to Z!

You'll also enjoy reading these other informative April PopuLar ELECTRONICS features about some of the latest
developments in electronics:

@ THE MASER—JEWEL THAT CONQUERS SPACE: Complete rundown on the tiny synthetic
ruby that increases the sensitivity of radar up to 100 times by harnessing the internal
energy of the electron! °

@ THERMOPLASTIC RECORDING—The story of a revolutionary new recording process which
combines the major features of magnetic and photographic recording! o

@ BUILD:

@ An Electronic Fence Charger: Keep pests out or animals in! Low priced, easy to build!

POPULAR

ELECTRONICS |

@ Muiti-Purpose Wattmeter: Complete plans and diagrams for building this meter
which checks the wattage consumed by your electrical appliances!

@ PLUS MUCH, MUCH MORE!
These exciting April PopuLAR ELECTRONICS features are typical of the coverage you'll enjoy month after month

in the world's leading electronic hobbyist magazine. Take advantage of the present low subscription rates
to bring PoPuLar ELECTRONICS to your door every month—subscribe today!

SUBSCRIPTION RATES
One year $4 Two years $7 Three years $10

POPULAR ELECTRONICS, 434 South Wabash Avenue, Chicago 5, Illinois
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GERONTOOGISTSY
A

ENDORSE

UDIOTEX ACCESSORIES

... BECAUSE THEY ADD LONGER
LIFE TG HI-F1 EQUIPMENT

°From GERONTOLOGY -
study of old age

HEAD-DEMAG TAPE HEAD
DEMAGNETIZER

Safely removes all trace of magne-
* - tism from recording heads. Reaches
most heads with cover left on; on-
off switch eliminates unplugging
when device is not in use. Curved,
flat tip is plastic-covered; can't

products
(Continued from page 32)

cator points straight up. This monitor unit
can be connected into a stereo system

quickly and is capable of handling up to

30 watts on each channel. Price, $14.95.
(Vokar Products, Inc., 201 E. Catherine St.,

scratch or damage.
Cat No. 30-112 List: $9.95

KLEENTAPE

Tape head cleaner safely removes dirt,
. grease, and distortion-causing oxide de-
N posits. Consists of 100’ of specially

impregnated cloth tape on 5" reel.

“Plays” through any standard tape re-

corder in less than 2 minutes.

Cat No. 30-126 List: $2.95

DUST BUG

& Miracle record cleaner and static elim-
inator works 4-ways to end dust-dam-
age. Automatically applies cleaning
fluid, brushes dirt from grooves,
sweeps-up loosened dirt, eliminates sta-
tic charge while record is playing.
cat No. 30-014 (changer model)

) List: $7.90
! Cat No. 30-012 (player model)
List: $9.60

PHONO GUARD DUST COVER

Dust protection with flair! Smartly
styled plastic phono and turntable cov-
ers with collapsible metal frame that
folds flat for storage; keeps cover rigld
when in use. Fits most turntables and
many chaagers. 5 x 15%2' x 121a".
Cat No. 30-056 List: $6.95

-
v

STYLUS MICROSCOPE

Worn needles destroy records! This op-
tical instrument is a practical tool for
periodically checking stylus condition
... before record damage occurs. Has
adjustabie focus and 50x magnification.
Compiete with pen-type pocket clip.
Cat No. 30-218 List: $2.50

AUDIDTEX MFE. €O, DIy, of
GC-TEXTRON INC.
#3225 Exposition PI. Los Angeles 18, Cal.
@400 §. Wyman St, Rockford, 1)
@ IN Canada: ATLAS RADIO CORP., Ltd.
Toronto 1%

STEREO/AUDIO ACCESSORIES

SEND ME FREE CATALOG OF 170 ACCESSORIES

Dept.PE3 ®

Name

Address

L’

33

Zone State ————
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Ann Arbor, Mich.)

TRANSISTOR INTERGOM KIT

A transistorized intercom system in kit
form has recently been announced by the
Heath Company, Benton Harbor, Mich.
Powered by a set of eight “C" cells, the
master unit draws current only when it is
in use; batteries should provide up to 300
hours of operation. The master unit can
call any remote station singly or in any

combination, and any remote station can
initiate a call to the master. The master
unit will accommodate up to five remote
stations. Price: Model XI-1 Master Unit,
$27.95; Model XIR-1 Remote Station, $6.95.

SEMI-KIT SPEAKERS
Three new speaker system Kkits, each with
a factory-assembled cabinet, are available
from Electronic Instrument Co., Inc.
(EICO), 33-00 Northern Blvd., Long Island
City, N. Y. Models HFS-3 and HFS-4 both
incorporate a 12" bellows-suspension woofer
which has a free-air resonance of 22 cps;
(Continued on page 38)
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ONLY SPRAYBERRY TRAINING IN

offers you all of these vital new advantages to

help you earn more money from the start!

Business

_ Builders

+ .. through these practical
proven plans and idess we
/., help you make plenty of ex-
} tra money in spare time
while training!

BIG COMPLETEKITSof
PARTS & EQUIPMENT

The new Spreyberry
Training Television
Receiver, by {t and
tested in 5 sections.

Now offered . . . this fine ’
modern oscilloscope.

You build this power-
ful two-band super-
heterodyne radio
receiver.

You build the now
Sprayberry tester
== a complete 18-
range Volt-Ohm-
Milliammeter tost

mefer.
F R EE ew bookn are yours (reel Find

~Television offers you . .. amd
let us show you how eanily you can learn, even vnthozt
previous experience of any kind: Rush COUPON ay!

‘These two bi
out what RA

March,

1960

. .. the famous Sprayberry
Training kits have been
aewly engineered by our
staff to offer you the

latest in Radio-TV

Service Techniques!

T _—
Transistor
Course

. literally millions of new tran-
sistor radios are being used. We
show you how to make money

fixing them!

Training
Equipment

be madeinstalling and servicing Hi-Fi
unite. Your Sprarberry training

%

High Fidelity i

.. there’s big money to

now offers you this valuable and

%‘r

The field of Radlo-Televlslor;

profitable preparation}

Servicing is such a fast moving

industry that the best jobs and biggest incomes always go first
to the man with the most modern, complete and up-to-date
training. Thanks to constant revision and improvement. ..
Sprayberry Training helps you earn more from the start...
and keeps you earning more in the months and years ahead!

Make no mistake! All radio-television
-raining is not alike. The basic purpose
sehind Sprayberry Training isto prepare
you as rapidly and as surely as possible

.. to make top money servicing Radio
and Television sets and equipment.
This. is where the big morey has becn
‘or years .. .and will continue to be in
she years ahead.

It’s important for you to know that
or over 30 years. .. Sprayberry Train-
ing has been preparing ambitious men
*or success in this interesting and prof-
itable kind of work, Our school has

helped hundreds to qualify for the best -

jobs...or to get started in profitable
businesses of their own. Today our stu-
dent rolls are the largest in our school’s
history... because the need and demand
for Radio-Television Service Techni-
»ians has never been more urgent.

Just $6.00 Starts You

To encourage more men to enter Radijo-
Televisionatonce. .. to help fill the great
need for trained men. .. we're making it
sasier than ever before to start training.
Just $6.00 enrolls you. This liberal offer
is naturally limited. Get the facts now

] SPRAYBERRY
kF! DEPT. 105-H,

q Pleasc rush all
'1 and that no sa

MAIL COUPON-No Salesman Will Call:

log and Sample Lesson FREE.

and consider enrollment while these fa-
vorable terms are available to you.

KEEP YOUR JOB
... while learning

Under the Sprayberry Plan you train
entircly at homein apare time. You com-
bine the most modern leason training
with fascinating and invaluable practi-
cal work with 25 big kits of parts and
equipment that we supply. You get the
equivalent of years of shop practice. ..
and you can train as fast or as slowly as
you wish. We help you make excellent
spare time money while learning. .. and
everything you receive—lessons, books,
manuals, equipment —all yours to keep!

This is the Radio-Televieion indus-
try’s most modern and up-to-the-minute
training. Sprayberry ias the one school
that givea you personalized attention
and takes a real interest in your pro-
gress. Remember. . . just $6 starts you!
Mail the coupon today. Let the facts
speak for themselves. Let us send you
our new catalog and sample lesson . ..
and prove the kind of opportunity that
Sprayberry training canopenup for you,

ACADEMY OF RADIO-TELEVISION l
1512 W, JARVIS AVE,, CHICAGO 26, ILL.

information on your ALL-NEW Radio-Tele-

vision Training Plan. I understand this does not obligate me I

leamean will call upon me. Include New Cata-

AGE.

} NAME
ADDRESS

b UL s raae e oo smarmmsmrsnr saad WiEran AL sy
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NOW YOU CAN HAVE YOUR CHOICE OF CENTURY’S UNIQUE

Peak-to-Pesk VACUUM TUBE VOLT METERS

Model VT-10 = Model VT-1
LINE OPERATED WITH LARGE EASY-TO-READ 6” METER BATTERY OPERATED
featuring the sensational new

M UL TI' PROBE (Patent Pending)

No extra probes to buy! The versatile
MULTI-PROBE does the work of 4 probes

© DCProbe @ AC-Ohms Probe
© Lo-Cap Probe @ RF Probe

No longer do you have to carl around a maze of entangled
cables, iose time alternating cables or hunting for a misplaced

probe. With just a twist of the MULTI-PROBE tip you can set
it to function as either a DC Probe, AC-QOhms Probe, Lo-Cap

Probe or RF Probe.
e gpcarey | TR oERATED

Ideal for use on the test valuable wherever line con-

bench. Designed to run cool | nection is undesirable or

even under continuous unavailable . .. Unigue cir-

operation . .. Line isolated. cuitry assures jow battery
drain.

FUNCTIONS OF VT-1 and VT-10
DC VOLTMETER . . . will measure D.C. down to 1.5 volts

full scale with minimum circuit loading, and give accurate
readings of scale divisions as low as .025 volts . . . Will meas-
ure low AGC and oscillator bias voltages from .1 volts or less

e o~ i i
MASARLE TERMS: 514.50 within 10

ssaso days. Batance $11
Net

Model VT-t

55832

TERMS: $14.50 within 10
days. Balance $11
monthly for 4 months.

monthly for 4 months.
FEATURES OF VT-1 and VT-10

® New advanced pentode amplifier circuit
e Large 6" 100-microampere meter, many
times more sensitive than meters used in
most V.T.V.M.s & Simplified multi-color easy-
to-read 4-scale meter » No heat operation
assures stability and accuracy e Amplitier
rectifier circuit with frequency compensated
attenuator — a feature found only in costly
laboratory instruments e Meter completely
isolated ¢ Hand-crafted circuitry eliminates
the headaches of printed circuitry » 1% re-
sistors used for permanent accuracy s Rug-
ged gray hammertone steel case provides
necessary shielding and eliminates plastic
case drawbacks of cracking or melting o
Deep brushed long fasting etched aluminum
pancl o Matching cover protects instrument
face — snaps on and off instantly.

up to 1500 volts with consistent laboratory accuracy on all
ranges . . . Zero center provided for all balancing measure-
ments such as discriminator, ratio detector alignment and
hi-fi amplitier batancing.

AC VOLTMETER . .. True Peak-to-Peak measurements as
low as 3 volts of any wave form including TV syne, deflection
voltages, video pulses, distortion in hi-fi amplifiers, AGC and
color TV gating pulses . .. Scale divisions are easily read down
to .1 volts . . . Measures RMS at 1/20th the circuit loading of
2 V.O.M. . .. Unlike most other V.T.V.M.’s there is no loss in
accuracy on the lowest AC range.

ELECTRONIC OHMETER . . . Measures from 0 to 1000
megohms . . . Scale divisions are easily read down to .2 ohms
- . . Will measure resistance values from .2 ohms to one billion
ohms . . . will detect high resistance leakage in electrolytic
and by-pass condensers.

RF and LO-CAP MEASUREMENTS... with these extra
VT-1 functions you can measure voitages in extremely high-
impedance circuits such as sync and AGC pulses, driving saw
tooth voltages, color TV gating pulses, mixer output levels,
I.F. stage-by-stage gain and detector inputs.

SPECIFICATIONS OF VT-1 and VT-10

® DC Volts — 0 to 1.5/6/30/150/300/600 /
1500 volts
® AC Volts {RMS and Peak-to-Peak) — 0 to
3/12/60/300/1200 volts
® 0hms — to a billion ohms, 10 ohms cen-
ller scale — RX1/10/100/1K/10K/100K /
M

® RF —Peak reading demodulator sup-
plied for use on all OC ranges

® Zero Center — available on all DC volt
ranges with zero at mid-scale

® Decibles —lIrom —10 Db to -+10/22/
36/50/62 based on the Dbm unil: ODb-
IMW in 600 obms

® Impedance — 11 megohms DC, 1 meg-
ohm AC, 10 megohms Lo-Cap

® Input Capacity — 130 mmf{d. RMS, 250
mmfd. Peak-to-Peak, 25 mmfd. Lo-Cap

Model
CT-1

IN-CIRCUIT CONDENSER TESTER

Here is an IN-CIRCUIT CONDENSER that DOES THE WHOLE JOB! The CT-1 actually steps in and takes over
where all other in-circuit condensers fail. The ingenious application of a dual bridge principle gives the CT-T a
tremendous range of operation . . . and makes it an absolute ‘must’ for every serviceman,

OUTSTANDING FEATURES

Ultra-sensitive 2 tube drift-free circuitry

Multi-color direct scale rcadings for both quality and
value ... in-circuit or out-of-circuit

Simultaneous readings of circuit capacity and circuit

in-circuit checks:

v Quality of condensers even with circuit shunt resist.
ance . . . (This includes leakage, shorts, opens, in-
termittents)

v Value of all condensers from 200 mmf{d. to .S mtd

v Quality of all electrolytic condensers (the ability to
hold a charge)

resistance
» Transformer, socket and wiring leakage capacity ® Built-in hi-leakage indicator sensitive to over 300
out-of-circuit checks: meEghms o
v Quality of condensers . . ® Cannot damage circuit coemponents

. {This includes leakage,
shorts, opens and intermittents)

v Value o! all condensers from S0 mmifd. to .5 mfd.

+ Quality of all electralytic condensers {the ability to tsolated power tine
hold a charge)

5 o Deep brusned long lasting etctied aluminum panel
+» High resistance leakage up 1o 300 megohms 4 e £ ' L

Model CT-1
» New or unknown condensers . . . transformer, sock- ® Moused in sturdy gray hammertone finisn steel 34 Net
€1, component and wiring leakage capacity case .. . comes conplete witn test leads .

10 DAY FREE TRIAL ON CENTURY INSTRUMENTS OF YOUR CHOICE

See for yourself at rio risk why thousands of servicemen ali over the country selected CENTURY test equipment above alt
others. Send for instruments of your choice without obligation try them for 10 days before you buy . .. only then, if satis-
fied, pay in easy-to-buy monthiy instaliments — without any financing or carrying charges added.

Electronic eye hatance indicater for even greater
accuracy

TERMS: $9.50 within 10
days. Balance $5 month
ly for 5 months,

36 Always say you saw it in—POPULAR ELECTRONICS



&2 CRT TESTER-REACTIVATOR
TESTS, REPAIRS and REACTIVATES

@ ALL BLACK AND WHITE PICTURE TUBES (including 110° tubes)
bin :’r:s-;‘l" to 30", whether 12 pin base, 8 pin base, 14 pin base ... and the very latest 7
@ ALL COLOR PICTURE TUBES... €ach of the red, green and blue color guns is

handled separately.

CHECK THESE EXCLUSIVE FEATURES
+# THE MULTI-HEAD (Patent Pending) ... A SINGLE PLUG IN CABLE AND UNIQUE TEST HEAD

—A tremendous advance over the maze of cables and adapters generally found with other
testers.

t.'-’_* ¥ WATCH IT R!A(IIVAIE THE PICTURE TUBE — vou iy see and control the

T tion directly on the meter as it takes place. This allows you for the first time to properly
control the reactivation voltage and eliminates the danger of stripping the cathode of the
oxide 1t also you to see whether the builg-up is Fasting.

+” CONTROLLED "SHOT" WITH HIGHER VOLTAGE FOR BETTER REACTIVATION - Stronger
than any found in other testers — high enough to really do the job — yet controlled to avoid

Housed in i
:::t:“?:d LELEREAER vERMS: $13.50 within 10 damage to the picture tube,
f s Tom K14 days. Balance $11 | 1 UNIQUE HIGH VOLTAGE PULSE CIRCUIT— Wil burn out inter-efement shorts and weld spn
Iatfﬂ\:‘ilzhln ,.h Ml monthly for 4 safety to the picture tube.

I d VISIIAl l‘! TEST — Enables both you and your

see the life-axp:

THE CRT-2 DOES ALL THIS RIGHT IN THE CARTON, OUT OF THE CARTON OR IN THE SET

¢ For quality of every black and white a.nd‘eolor picture tube, employing the

TEST { » 'F‘mga:l':::?omonl shorts and up to %ne h short test L
provided for each element in the picture tube. ¥ SPECIAL LOW SCREEN VOLTAGE TUBES — win
R o For life expectancy. handle new type picture tubes with special low
REPAIR { . 3‘0:: cle'adv mtev-e:emen: shorts and leakage. voltage of zpproximatel: 50 voits.
® Will weld open etements.
o e N putse) method of reactivation providea |+ SEPARATE FILAMENT VOLTAGES — including

fatest 2.35 volt and 8.4 volt types as
by the CRT-2 will restore picture tube to new tife in instances where it was not he very

poshsllale before. "l’he hlh‘h valla'ge t|s annh.ed' :lh-th:ul”dar'!'gu of ?lrlnpml the woll as the older 6.3 voit types.

thode as you always have perfect control of the high voltage pulse. * —

REACTIVATE ¢ « The “B0OST" method of reactivation alsa provided by the CRT-2 is_used - .'f.‘.“(,,..s.f’.,.':'ﬁﬂ’.' Em' li%f-f..c:.o-ff o tnis mew

effectively an tubes with a supemcnaily good p-cture but with poor emission type picture tube. P

and short life It will also de and focus

greatly and add fonger life to lhe nuctura tube.

' FAST-CHECK TUBE TESTER

Simply set two controls . . . insert tube . . . and press quality button to test
any of over 900 tube types completely, accurately . . . IN JUST SECONDS!

The FAST-CHECK enables you to cut servicing time way dawn, eliminate unprofitable call-backs
and increase your dollar earnings by selling more tubes with very little effort on your part. You
make every call pay extra dividends by merely showing your customer the actual condition and
lite expect:n(;‘y tof the tube. The extra tubes you will sell each day will pay for the FAST-CHECK
in a very short time.

PICTURE TUBE TESTADAPTER RANGE OF OPERATION

INCLUDED WITH FAST-CHECK » Checks auamy of over 900 tubg types, empleying the time
Enables you to check all proven dynamic cathode emission test. This covers more

picture tubes (including than 99% of alt tubes in use today, including the newest
the new short-neck 110 series-string TV tubes, auto 12 plate-volt tubes, OZ4s,

d magic eye tubes, gas vegulators, special purpose hi-fi tubes
egree type) for catho.de and even foreign tubes.

emission, shorts and fife | .. checks for inter-element shorts and feakage.

expectancy ... also to reju- » Checks for gas contemt.
venate weak picture tubes. » Checks for fife-expectancy.
SPECIFICATIONS
® No hme' i g £a2 g‘nlhlwko ing: b i ; n d of sb;‘;lk's :I %wulches
Housed i -rubb; % on conventional testers ® No annnymg roll chart checking . . . tu e chart listing over ube types is
e:";;n":“":::,:.upu:::ﬂh located inside caover. New fistings are added without caslly roil chart replacement @ Checks each sec-
CRT ADAPTER tion of muiti-sectian tubes and if only one section is defective the tuke will read *“Bad™ on the meter scate

® 41 phosphor bronze beryllium tube sockets never need replacement e 7- «pin and 9-pin straighteners
ol FC.2 on nanel o Large 42~ D'Arsonval type meter is the most sensitive available, yet rugged — fully
LELESE TERMS: $14.50 within 10 burn-out @ Special scale on meter for low current tubes ® Compensation for
lme voltage variation @ 12 filament positions @ Separate gas and shert jewel indicators @ Line isolated —
S 9 days. Batance $11
[I¥Y monthly for S months.

no shock hazards @ Deep brushed long lasting etched aluminum panel

NorE The Fast-Check itively cannot d to
* alt future tube types as they come out. New tube hshngs are Iurmshnd perwdlca"y at no cost.
——-_-—_----—_——_—_——-——--------—-1

M A". I CENTURY EI,ECT RONICS co., |Nc, 111 Roosevelt Ave., Dept. 303 Mineola, N.Y.

Yes, t want to take advantage of your 10 day FREE try-before-you-buy
Model VT-10 Vacuum Tube Veit Meter. ..$58.50 &
offer. Ship on approval the instruments | have checked. After | have
FREE D $14.50 within 10 days. Balance $11 monthiy tor 4 months. tried the equipment for 10 full days { will either send you the down
D Modei VT-1 Battery Vacuum Tube Volt Meter. ... .. $58.50 | Payment and agree to pay the balance in the monthly payments

[ $14.50 within 10 days. Balance $11 monthly for 4 months. shown, or 1 will return the units and owe nothing.

TR,A L D Model CT-1 In-Circuit Condenser Tester .. $34.50
I $9.50 within 10 days. Balance $5 montMy ‘tor 5 ‘months.

[j Model CRT-2 CRT Tester-Reactivator . .. $57.50 Please print cleorly
cou PON $13.50 within 10 days. Balance $11 monmly “for "4 ‘months. Address
' I 1D oA B (D e gens0 | Address...
To DAY! | $14.50 within 10 days. Balance $11 montht months.
| Prices Net F.0.B. Mineocla, N. Y. City... v e, State
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products

(Continued from page 34).

the HF'S-3 employs a 31" cone tweeter and
the HF'S-4 uses a compression-driver horn
tweeter for more brilliant highs. An 8"
mid-range speaker covers the middle fre-

quencies in each of these systems, and fre-
quency response is within =5 db from 45
to 14,000 cps. The Model HFS-5 is a two-
way system employing an 8” bellows-sus-
pension woofer and a 3%4” cone tweeter, and
has a frequency response within *+5 db
from 52 to 14,000 cps. Prices: HFS-3 in un-

finished birch, $72.50 (in walnut, mahog-
any, or teak, $87.50); HFS-4 in unfinished
birch, $83.50 (in walnut, mahogany, or teak,
$98.50) ; HFS-5 in unfinished birch, $47.50
(in walnut, mahogany, or teak, $59.50).

STEREO PREAMPLIFIER
Accommodating up to 7 stereo sources or
14 monophonic sources, the Dynakit PAS-2
stereo preamplifier features a blend control
to eliminate “hole-in-the-middle” effects.
Other advantages include printed-circuit
construction, a multi-purpose low-level in-

put, and a built-in power supply. Price:
in kit form, $59.95; factory-wired, $99.95.
(Dynaco, Inc., 3916 Powelton Ave., Phila-
delphia 4, Pa.)
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Kit $29.95
‘ Easy creative fun to build
you go . i
R proféssional assembly & outstanding performance.

OrialD/€

6-TRANSISTOR RADIO RA-6

Wired $49.95

NCLUBES ¥ E.T.. LISS 9V BATTEAY
. a litetime of big-set entertainment wherever
designed so that even the novice can buitd it & obtain a handsome
American-made modern

> 0 e 5 >

super-heterodyne all-transistor circuitry, plus finest quality parts throughout,
assure you of highest durability & stability.

o high sensitivity & selectivity o big.set volume & tone quality with 4~ x 6~
PM speaker & 250 mw push-pull audio output stage e built-in Ferrite rod
antenna for good reception in any location e pre-aligned RF & IF-transformers
« planetary vernier tuning (7:1 reduction) for casy station selection & tuning o
high-impedance earphone jack for private Iistening; eliminates drain of output
stage when using earphone e attractive tan leatherette case, retractable handle
= compact: 8Y2” w, 42" h, 2v2” d. Only 3 Ibs.

EICOE

s @ &

Pal No. b & . o I |

0-184,776 @ = b t i

90-WATT Cw TRANSMITTER “#720 | I GRID DIP METER #710

_}f&t $79.95 IV\,/_irea le 1%.95 | UNIVERSAL MODULATOR-DRIVER =730 1 K'E $29.95 " vynre_clj $149'?3
x:ggnlcdfl')zfe'('err:; A e POt e TR $49.95 Wired $79.95 : Ba CoueTaner fo0. e 0 o in fo/ e
TRONICS. “‘Well designed*. ELECTRONICS WORLD. Cover E-5 $4.50 1apping ranges. 500 ua meter. Plug-in
80 thru 10 meters with one-knob band-switching i Detivers S0W undistortey audio. Modulates | cmli are pre-wound, pre-catibrated 1o
full “clean" 90W input, 65W externat plate i transmitters having ¢.t inputs up to 100W. Unique i 0.5% accuracy. !ranslovrﬂe:mpe:q!eu
mod. Matcnes loads 50 to 1000 ohms, May be over-modulation indicator. Output lransformer power supply 2%“ h, 2%, w, 6%" |
used as basic exclier unit. TVI shielded. Tubes: | pucies 509-10,000 ohms. Low-level speech |
6146, 6CLE. 2-6A05, GZ34. Altractive “living | cipping & fillering. tnputs for tal of dynamic | Compare — judge for yourself — at
room* low-silhouette design. 157 w, 57 h. 9" d. | mikes, phone pateh. etc. 7 teLrs. 6" h, 14" w. 570 ] your neighbothood EICO distributor.

For free catalog on 65 models ot
EICO test instruments, hi-fi & ""ham*"
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Communications
Satellites |

-Key to World-Wide TV =

By KEN GILMORE

Sooner than yau think-probakly
within ten years—satellites

will make it pos§i_b,le for you

to watdh live TV programs from

foreign countries
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Balloon satellites to be used
in Project Echo are made of
tough plastic film coated with
a thin layer of aluminum. En-
tire satellite, including the
firing container, weighs only
190 pounds. Balloon is inflated
when sun's rays cause water
inside it to turn into steam.

Operation of a "passive” sat.
ellite relay system —such as
Project Echo—is diagrammed
below. While signals are being
bounced off satellite 1, the
second antenna begins to track
satellite 2, preparatory to
switching from 1 to 2. Scien-
tists calculate that 25 such
"sky-mirrors" in orbit would
give world-wide coverage.

ARLY this spring, a powerful rocket will

roar into space and eject a strange pay-
load: a rumpled bundle of plastic that will
within minutes puff itself into a shining
sphere one hundred feet in diameter. As
this weird space balloon soars through its
orbit 1000 miles above the earth, thousands
of radio signals will shoot skyward from
ground stations, ricochet from the satel-
lite's polished surface, and dive back to
earth to be received thousands of miles
from where they started. The experiment,
run by the U. S. National Aeronautics and
Space Administration (NASA), will be
known as Project Echo.

A short time later—probably before sum-
mer—the U. S. Advanced Research Projects
Agency (ARPA), which directs our mili-
tary space program, will hurl a different
kind of “talking satellite” into orbit. It will
be much smaller than NASA’s hundred-foot
sphere, and packed with complex electronic
equipment. As it glides over one continent,
signals will flash from the earth to be re-
ceived by the satellite and recorded on tiny
magnetic tape recorders. A few minutes
later and half a world away, it will play
back the message to a ground listening sta-
tion. This operation will be Lknown as
Project Courier.
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While Echo and Courier are the most
comprehensive space communications proj-
ects planned to date, they are not alone.
At least one talking moon is already in
orbit; scores of others will soon be filling
the air with electronic signals. Almost
overnight, sooner than anyone believes pos-
sible, the age of satellite communications
will begin.

Space Timetable. Communications sat-
ellites will bring about profound changes in
our everyday lives. These pioneering ac-
complishments are coming soon:
® Before another year goes by, television
signals will probably have been transmitted
back and forth across the Atlantic.
® By 1961, the Signal Corps will have
enough Project Courier satellites in orbit
to form a regular communications system
between our far-flung military outposts
around the globe. This system will be oper-
ational in 1961, not experimental.
® By early 1962, ARPA will have an
electronic repeater satellite in orbit at an
altitude of slightly over 22,000 miles.
Termed a ““24-hour” repeater, it will rotate
at the same speed as the earth and will
appear to hang over one spot on the earth’s
surface—probably the mid-Atlantic. The
thrust rocket designed to hurl this five-ton
moon into orbit is under construction.
® By 1962 or 1963, we will be watching live
television from Europe.
® By 1970—a short decade away—we will
spin the dial and bring in hundreds of sta-
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A "24-hour" active sateilite repeater like the one at left designed by
Space Electronics would appear to hang suspended over one spot on the
earth's surface. This satellite is basically similar to the one to be launched in
early 1962 by ARPA, but it is much smaller, measuring only six to eight feet
long, and weighing only 500 pounds. Solar cells would provide the pow-
er for relaying trans-Atlantic television, telephone, and teletype signals.

tions from all over the world. Bullfights
from Spain, exotic dances from the South
Seas, floor shows from Paris night spots—
all will flood into our living rooms through
the magic of satellite video.

These are not just dreams. We have all
the know-how and resources needed to ac-
complish every one of these projects right
now. A crash program to get the hardware
into the sky has already started.

Before 1980, there will probably be super
communications satellites aloft, operated
by crews who commute back and forth
from earth by rocket. The illustration on
page 41 pictures one of these advanced
satellites which is already being designed
by Radio Corporation of America.

Communicating with satellites them-
selves is, of course, not new. (See “Tele-
metering—Vital Link to the Stars,” PoPULAR
ELECTRONICS, Nov., 1959.) Every satellite
launched by either the United States or
Russia has maintained some kind of radio
contact with earth. But this contaet has
been used only to control the satellite or to
report on its operation to ground stations.

Now, we are beginning to use satellites as
another link in our regular communications
networks. Employed as relay stations a
thousand miles or more above the earth,
they will enable us to transmit radio, tele-
vision, teletype, and other signals around
the world far better than we could do it
any other way.

Earily Experiments. The age of space
communications was born—by accident—in
October, 1958. The scene was Cape Canav-
eral. As Pioneer I streaked skyward, head-
ed for outer space, the ground station
signaled the rocket to fire its next stage.
But something went wrong. Repeated sig-
nals to fire somehow got channeled into the
missile’s transmitter and were relayed to
half the world before the space vehicle
destroyed itself.

A few months later, satellite communica-
tions of a more reliable type went into op-
eration with the launching of Project Score.
The most publicized feat of Score was the
broadcasting of President Eisenhower's
1958 Christmas message to the world. But
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THE NECESSITY FOR SATELLITE COMMUNICATIONS

Ultra-high-frequency signals—the kind used for television—travel only
in straight lines. They do not follow the curvature of the earth and there-
fore cannot be picked up more than a few miles from the transmitter.
Even the 1000-foot towers now used by some television stations increase
the maximum range to only a few hundred miles. But a satellite, since
it can "see' a large part of the earth, would give vast coverage with
whf. signals.

Why must we use u.h.f.? Why not transmit TV by “short wave''—the
kind used by some radio communications? The answer: there simply isn't
room. A voice signal uses a very narrow channel, only a few thousand
cycles wide. But television takes at least five million cycles.

Even if we forget television, we still have a serious problem. The vol-
ume of overseas communications has grown so rapidly that we are run-
ning out of channels. International Telephone and Telegraph Company
estimates that the message load will be seven times as farge in 1970 as *
it was in 1950, By 1963, all presently available channels will be jammed
to capacity. The only answer is more channels, and the only ones still
available are in the u.hf. range. This means that satellite communica-
tions systems must be developed quickly. P

it performed a series of more valuable ex-
periments as well.

As Score circled the earth, Signal Corps
engineers sent aloft radio and teletype mes-
sages that were received and recorded by
the satellite, then played back on command
to other stations thousands of miles away.
When ground stations were within two or
three thousand miles of each other, the
satellite relayed the message instantane-
ously, without recording it first.

Communications in which the satellite
is a passive element and acts as a mirror,
rather than as a relay station, have also
been successful. The spent rocket case that
propelled Score into orbit was used by
RCA for successful “bounce” communica-
tions tests. In addition, signals have been
bounced off the moon repeatedly in the last
few years.

Civilian Projects. Although various sys-
tems could be used in world-wide networks,
most space experts feel the so-called “24-
hour” active satellite repeater (the type
scheduled to be launched by ARPA in early
1962) offers the greatest promise. This ad-
vanced type may actually be the first to go
into use for civilian TV. There is even some
chance that a civilian-built active satellite
repéater will be in orbit before ARPA’s
military version.

Dr. James C. Fletcher, president of Space
Electronics, Inc., of Glendale, California,
says there is no reason why such a satellite
could not be in operation within two years.
He estimates it would cost from $25,000,000
to $40,000,000. Dr. Henri G. Busignies,
president of International Telephone and
Telegraph Laboratories, says it might cost

4

slightly more. But both men think it would
pay its own way.

Forty or fifty million dollars may sound
like a lot of money. But the recently com-
pleted Atlantic cable cost $40,000,000, and
can only handle about 50 telephone conver-
sations at one time. It cannot, under any
circumstances, transmit a live television
program. The satellite proposed by Space
Electronics would carry 250 telephone con-
versations simultaneously—five times as
many as the cable—or 125 telephone con-
versations and one television signal,

Although enthusiasts like Dr. Fletcher
are ready to begin the project now—ef-
forts to round up financial backing are
under way-—other communications industry
leaders feel that since NASA plans to fire
a 24-hour satellite repeater in 1962, it
would be better to wait and profit from this
experiment. So the timetable for the
launching of a space outpost for civilian
TV is uncertain.

Looking to the Future. Exactly how
will satellite communications affect our
everyday lives? Imagine the year as being
1970—just ten years away. Hundreds of
satellites of every nationality are now soar-
ing through the skies, pouring down tor-
rents of information, entertainment, propa-
ganda. You turn on the TV set and bring
in the BBC or Moscow just as clearly as
you received home-town stations back in
1960.

Since there are thousands of channels
and since each has a potential audience of
billions of people, it has now become prac-
tical to televise programs of interest to

(Continued on page 130) -
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Half-Amp Variable
Transistor Bench Supply

Replace your

test bench batteries
with this
multi-purpose

line-operated d.c. power source

By
EUGENE RICHARDSON

EARLY everyone working with transistor
circuits—whether student, serviceman,
gadgeteer, or design engineer-—starts by using
standard batteries as experimental power
sources. The need for constant battery re-
placement soon becomes a prob-
lem, however. The natural solu-
tion is to equip your test bench
“with a line-operated d.c. supply,
preferably onc with a continuously
adjustable output from 0 to 12
volts at currents up to 500 ma.
Here is just such a unit. It can
be assembled from standard, readi-
ly available components, and wired
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Front panel of power
supply serves as heat
sink for power transis-
tor @I. Output bind-
ing post J2is below R1.

Power rating of tran-
sistor is well above
maximum output of
supply. Use diodes
specified or any re-
placement types with
at least a 500-ma. cur-
rent rating.

by the average hobbyist or lab technician in
just one or two evenings.

Construction. As is typical of power sup-
ply circuits, neither parts layout nor lead
dress is critical. An etched circuit board
similar to the one in the author’s model or
a Masonite panel (requiring conventional
“point-to-point” wiring) may be employed,
depending on individual preferences.

The circuit board is supported on a short
length of U-channel aluminum stock at-
tached to the board with standard machine
screws and nuts. A U-shaped 3%”x3%” x
2" bracket cut and formed from scrap alu-
minum serves as a front panel and support
for output control R, power transistor Q1,
and the output binding posts (J1 and J2).
This bracket is attached to the cireuit
board with small spade bolts and nuts,

Be careful not to ground Q1 to its mount-

4

PARTS LIST

Cla/Clb—Dual 1000-uf., 15-volt electrolytic can
capacitor (CD BO840 or equivalent)

]1, J2—Five-way binding posts (one red, one
black)

Q1—2N256 power transistor

R1—500-ohm, 2-watt potentiometer

R2—150-ohm, 10-watt resistor

R3—100-ohm, 10-watl resistor

SD1, SD2—Silicon diode rectifier (Sarkes-Tarzian
Type 10K or equivalent)

Tl—Power transformer; 117-volt primary; 26.5-
volt CT secondary, 600 ma. (Thordarson 21F27)

1—5Y4" x 32" etched circuit board or perforated
Masonite board

I—Length of V4" x 14" aluminum U-channel stock
(see text)

1—3V4" x 3V4” x 2 qluminum bracket (heat sink)

Misc. wire, hardware, transistor socket

ing bracket; use a power transistor insulat-
ing socket such as the Motorola MK-10.
With the wiring completed, double-check
all connections before you plug the unit
into a line receptacle, paying particular at-
tention to the electrolytic capacitor and
rectifier polarities.

Operation. First turn cbntrol RI to its
minimum output position (control arm at
“emitter” side). Plug in the line cord and
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connect the device to be powered across J1
and J2, carefully observing polarity. A d.c.
voltmeter can be connected across the out-
put terminals to check output voltage,
while current drain can be monitored by
connecting a milliammeter in series with
the output jacks. Voltage control RI is
now advanced until the desired output
voltage is attained.

If the instrument is used at maximum
current output (500 ma.) for a long period,
the power transistor may become slightly
warm. This does not indicate trouble. The
2N256, in this application, is used well be-
low its maximum ratings. In addition, the
aluminum mounting bracket serves as an
effective heat sink and will prevent dan-
gerous overheating.

Applications. This transistorized power
supply can be used in any experimental ap-
plication requiring d.c. voltage within its
maximum current ratings. A small over-

load is permissible for short intervals. It
will serve equally well as a test source for
breadboard or experimental circuits or as
a “battery eliminator” for servicing tran-
sistorized receivers, preamps, or hearing
aids.

It can be used in such “non-electronic”
applications as light-duty electroplating, as
a variable power supply for controlling
small d.c. motors, and to power small
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HOW IT WORKS

Line voltage is stepped down by transformer T
and applied to a pair of rectifiers (§D1, SD2) in a
full-wave circuit. The resulting pulsating d.c. is
applicd across input filter capacitor Cla and voltage
control R1.

In operation, R1 serves to supply base bias to power
transistor (07 and is used as a vombination control and
filler clement. The bias, appled tn the base through
currer:t-limiting resistor R2, has a small ripple com-"
ponent which is out of phase with the ripple appear-
ing across the cmitter-collector circuit, tending to
reduce over-all ripple to a minimum. Further filter-
ing is provided by output capacitor C1b.

Bleeder resistor R3, across the output terminals,
has several functions. By providing a small current
drain, it helps insure good regulation, At the same
time, it serves as a fixed collector load, permitting the
output voltage to be reduced to zero even under fairly
small external loads. Finally, it serves to discharge
output capacitor C1h when the instrument is discon-
nected, preventing the accidental application of a
higher than desired voltage to experimental circuits.

Note that the emitter-collector resistance and bleeder
resistor R3 form a simple voltage divider. As base
bias is increased by turning RI towards its negative
terminal, the emitter-collector resistance drops, in-
creasing available output voltage.

e

~ Chassis base used for the pow-
' er supply is fabricated from U-
channeling. You can use a con-
ventional metal chassis or a
breadboard type layout if desired.

electromagnets and solenoids. Or a useful
variable intensity light source may be as-
sembled by connecting it to a standard
pilot lamp; such a light source has many
applications in microscopy, physics, and
optics experiments.

After you work with this handy power
supply for a while, you will soon discover
dozens of “off-beat” applications in which
it can be used. 30—
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Unusual Tape Recorder

Uher ‘“Universal’’ offers many unique features

HE Uher “Universal” tape recorder is

one of the most cleverly designed re-
corders we've ever seen. This West Ger-
man unit has so many unusual mechanical
and electronic features that it would take a
small book to cover them fully.

To begin with, the “Universal” is a mono-
phonic recorder intended primarily for dic-
tation. It operates at three speeds: 3% ips,
1% ips, and %6 ips. The sound quality at
the ultra-slow speed of %g ips is surpris-
ingly good. Voices are clear and immedi-
ately recognizable, and only relatively well-
trained ears will detect flutter—partly be-
cause a hysteresis motor helps minimize
speed variations.

For practically any voice-recording pur-
pose, the 1344 ips-speed should be completely
satisfactory—so good, in fact, that most
users will probably seldom use the 17%-ips
intermediate speed. The great advantage of
the 1%¢-ips speed is, of course, that it allows
a total of eight hours of recording to be put
on a single 5” reel of standard tape. The
3%-ips speed is suitable for high-quality
voice recording or for background music.

Mike Switch. One of the “Universal's”
most attractive features is the slide switch
that is mounted on the microphone. It
allows the operator to record, stop, rewind,
and play back at the flick of a thumb. This
switch seems to be quite foolproof—as does
the recorder itself, Of course, the Universal
has the usual complement of switches and
controls on the chassis of the recorder as
well as on the microphone.

Other unusual features include a voice-
music switch for playback, an automatic
volume control switch for recording (this
prevents overloading), and an automatic
playback function which allows a tape to be
played and replayed automatically.

Several accessories for the “Universal”
are available, the most interesting of which
is called the “Synchro-Akustomat.” This
little black box plugs into the recorder and
provides two functions. First it acts as a
sound-actuated record-off switch. When you
start talking, the recorder starts recording
—losing only the first syllable—and stops
recording about four seconds after you
have stopped talking.
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Slide Projection. The ‘“‘Akustomat’s”
other use is in connection with automatic
slide projectors. As the operator projects a
series of slides, he records his narration and
uses the “Akustomat” to put subsonic tones
on the tape each time he changes a slide. In
playback, the recorder provides the com-
mentary and gives the slide projector the
signal to change the slide. Thus, the oper-
ator has to do nothing but sit back and
enjoy the show, .

The “Universal” is priced at $299.95
(with carrying case and mike) plus Federal
Excise Tax, sold in U. S. by Warren Weiss,
1650 Broadway, New York, N, Y. {30

**Synchro-Akustomat” is used as a sound-actuat-
ed record-off switch and as a means of synchronizing
recorded commentary with automatic slide projectors.
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Artist's conception of the atomic

power plant being built at Buchanan,
N. Y., by Consolidated Edison Co.

OU CAN'T buy a news-

paper today without find-
ing “atom” news in it. Every
day, it seems, an atomic sub-
marine is launched, or another
electric power company is
building an ‘“atomic” plant. Or
word comes from Washington
announcing a new program of
peaceful uses for atomic energy. There’s no
doubt nuclear power is here to stay. By
1980, the Atomic Energy Commission pre-
dicts, the amount of nuclear-generated elec-
tricity in the United States will very likely
be as high as the amount generated today
by conventional methods.

All this has led to a host of new terms
and concepts creeping into the morning
news. In some way, we are told, a “chain
reaction” within a “critical mass” of “fis-
sionable material” contained in an “atomic
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By .
PAUL. JANVIER

Though present ways of generating electricity

from atomic energy are uneconomical,

nuclear-powered electrical generators continue’

to be built—here’s how and why

reactor”’ produces power. All right—but
how? The papers say that Consolidated
Edison of New York is building a reactor?
Okay, but what the heck is a “reactor?”
Energy Extraction. Actually, a reactor
is a machine that extracts the energy which
was put into radioactive materials at the
time the universe was created. Reactors can
be big, they can be small, they can look a
dozen different ways on the outside—but
what goes on inside the reactor's shield of
concrete, lead, or other protective materials
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other as well. This is because a reactor
produces heat just by running itself, and it
runs itself by the radioactivity in its fuel,

It’'s time we talked about radioactivity.
What is it? Well, depending on how much
a man wants to know about it, he can spend
one, two, or even more lifetimes in the
study of atomic structure and the forces
that determine it. On the other hand, what
a man has to know to get power from the
atom is what the.neutrons are doing,.

Neutron Emission. It took several life-
times just to find the neutron in the atom’s
core (nucleus) where it joins with another
atomic component called the proton in the
formation of the nucleus. The neutron is a
great traveler, zipping away from the nu-
clei of the unstable, heavy atoms at fahtas-
tic speeds, If heavy atoms did not jettison
neutrons, their nuclei would come apart.
This neutron emission is what makes re-
actors possible,

To the neutrons, the space between
atoms seems, vastly empty. In the normal
course of emission from naturally radio-
active material, the neutron escapes into
the non-radioactive world. But in a refined

¥
W

Atomic reactors are under construction in all
parts of the civilized world. In photo at up-
per left is the first reactor to be built in Poland.
Presumably Russian-designed, it appears to be
patterned after the English-built Calder Hall
reactor, one of the earliest designs. (Eastfoto)

s

[
Being erected in Germany near Frankfurt-am-
Main is a 15,000-kilowatt boiling-water reactor.
This design eliminates heat exchangers since the
" coolant drives steam turbines directly. The reac-
tor is partly underground for reasons of safety.

is always roughly the sames: radioactive
phenomena is being manipulated.

There are only two things you can get
out of a reactor: radiation, for research
purposes or industrial and medical products
and processes; and heat, for conversion into
conventional energies—usually electricity.
No matter which of these things a reactor
is designed to do, it’ll do a great deal of the
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and artificially assembled mass of some
“fissionable” element such as uranium, the
neutron falls victim to the law of averages:
when enough fissionable material is gath-
ered together—and the amount of the mini-
mum or “critical” mass can be precisely
calculated—sooner or later the neutron is
bound to collide with a nucleus as unstable
as the one that gave it birth. .
At the impact of the neutron, the nucleus
breaks up—or ‘“fissions’—into several
lighter nuclei and two or three unattached
neutrons. These “free” neutrons spray
away and collide with other nuclei, causing
them to break up and give off, more neu-
trons as they react to the irpact. In no
time at all, a . “chain reaction”, sweeps
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CONTROL. RODS

FUEL RODS

COOLANT

MODERATOR-REFLECTOR
FOCUSES AND REGULATES
THE AMOUNT OF ACTIVITY

TRIPLE SHIELDING 1§
NECESSARY TO
PREVENT ESCAPE OF

NEUTRONS OR GAMMA
RAYS

CONCRETE LAYER
LEAD LAYER
CADMIUM LAYER

TO HEAT EXCHANGER

NUCLEAR FISSION TAKES PLACE
WHEN NEUTRONS ARE FREE
TO CRASH INTO ATOMS

Primary elements of a nuclear reactor are indicated above. The main control over the
amount of neutron activity is exerted by the control rods, which can be raised or lowered
between the fuel rods. This diagram closely follows the early graphite-moderated design,

through the “critical mass” in a lightning
series of “nuclear fissions” which convert
the entire mass into a cloud of fiercely hot,
violently expanding gases.

Harnessing the Reaction. Obviously
an atomic bomb doesn’t generate useful
power. What we want is a slow, controlled
break-up of fissionable material so we can
puts its heat and radiation to work. So we
take our critical mass—separated careful-
ly into safe, subcritical masses—and place
it inside a reactor.

A reactor’s job is to control the chain re-
action. It regulates its intensity, channels
it, and puts it to useful work. This the re-

actor does by means of five essential design
components.

The moderator is composed of a mass of
stable materials. It surrounds and some-
times penetrates the core of the reactor
(which contains the fissionable “fuel”).
The stable atoms of the moderator are, in
effect, a sea of mud through which the neu-
trons shot out by the fuel must slog. The
neutrons rebound from the stable nuclei of
the moderator and are more likely than
ever to bounce and spin into the unstable
nuclei of the fuel atoms.

What the moderator does is encourage
neutron collisions at an even rate. Graphite

So-called "atomic power plants" are actually furnaces which produce
steam for driving electrical generators. Comparison of a conventional
electric power generating system with an "atomic" system shows that once
the water is hot, the two systems are identical. The superheater in the low-
er diagram is powered separately and simply gets the steam even hotter.

TR, e
FURNACE AND STEAM TURBINE GENERATOR
STEAM BOILER

CONDENSER

SUPERHEATER

7 L T T b
REACTOR STEAM TURBINE GENERATOR

March, 1960




is still the old standby as a moderator.
When Enrico Fermi and his associates
built the world’s first reactor, they literally
stacked graphite bricks around the fuel
core—which is why the familiar, huge,
square-faced thermal reactor is still called
an “atomic pile.”

But, having encouraged neutron colli-
sions, the reactor now has to be able to
stop what it has started—or, at any rate, to
slow it down. This is done with control ele-
ments. In one type of reactor, these are
long sliding rods thrust into the pile. De-
pending on how far these rods are eased

External and internal views of the SNAP Il, a compact re-
actor designed for use in space. The 50-kilowatt unit weighs
220 pounds and is about the size of a five-gallon milk can.
It operates in conjunction with a miniature heat-exchange
system and a turbo-electric generator the size of a football.
The two protrusions at the top are the control drive motors.

into the core among the fuel elements, they
absorb greater or lesser numbers of neu-
trons, and so control the speed of the re-
action. They’re made of, or contain, ele-
ments which don’t simply reflect or impede
neutrons the way the moderator does, but
actually have room in their atomic struc-
ture to pack away extra neutrons.

Boron steel or cadmium is generally used
for control elements—and for the shield
which jackets the reactor. Should some
neutrons manage to get out of the core,
they are stopped by the shield before they
can do damage to the outside world.

So, by smoothing the reaction with the
moderator and keeping it to a safe level
with the control rods, the reactor handles
the energy seething inside it.

Another design component is the reflec-
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tor., Like the moderator, it surrounds the
core. Its job is to bounce back any stray
neutrons before they can get to the shield.
Many reactors double up and use the mod-
erator as the reflector, just as the control
rods, in a way, are a maneuverable exten-
sion of the shield.

Heat Transference. No part of any work-
ing atomic reactor has had more thinking
devoted to it than the fifth and last com-
ponent: the coolant, which circulates
around—or through—the core and the ad-
jacent reactor components, and carries off
the heat. In order to do this, it has to be a
fluid which (1) resists neutron
absorption, (2) won’t corrode
the pile components or the
“cans” in which the fuel is
packaged, (3) can be pumped
easily through the reactor, and
(4) should easily absorb and
give off heat so that it can be
recycled quickly.

This is a tall order, for it’s
practically impossible for a
coolant to do all of these things
well at the same time. Depend-
ing on the particular reactor,
the fluid used can be anything
from carbon dioxide gas to such
tasty beverages as liquid sodi-
um, benzine, boiling water, and
water under 2000 pounds pres-
sure to keep it from boiling.

Provided that the reactor's
purpose permits such a design,
the coolant can also serve as the
moderator. Also, there’s an
ingeniously designed reactor
that has a fuel component doing double
duty as the coolant.

But where is all this ingenuity getting
us? We talk about atomic power. All
we've got so far is either a source of heat
or a second cousin to an atomic bomb.
How do we get the power out of the reac-
tor? Where's the spigot?

Here's how an atomic reactor delivers
electricity: the coolant circulates through
the structure, picking up heat generated by
the controlled atomic fission. It carries the
heat into a heat-exchanger, which is basi-
cally two tubes lying side by side in an in-
sulated jacket. One carries circulating
coolant from the reactor. The other is a
cold water line which picks up the coolant’s
heat—but not its radioactivity—by simple

(Continued on page 138)
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NYONE brought up in the radio and

TV era feels quite confident that he
can tune in an FM radio station properly.
But this is not always the case.

Many people believe that a station will
come in perfectly when the tuner is tuned
to any point where the noise “behind” the
station disappears. This method, however,
places full responsibility for accurate tun-
ing on the ear of the listener. And even a
listener with “golden” ears doesn’t con-
sciously notice the small amounts of distor-
tion which creep in when the station is not
tuned precisely. The end effect is a case
of “listener fatigue.”

The answer to this problem? Easy: a
tuning meter, It will allow each station to
be turned on the nose! Here’s how: when
a station is tuned in correctly, the detec-
tor’'s d.c. output voltage as read by a d.c.
meter movement will be zero. When the
station is detuned, a d.c. voltage
will appear at the audio output.
This voltage will be either posi-
tive or negative, depending on
which side of center the set is
tuned.

Don’t think it’s a big operation
to install a tuning meter; it’s not.

Fig. 1. Meter is glued into hole
on front panel of FM tuner.

March, 1960

Adda‘Tunin Meter
ur FM Receiver

Here's how a tuning meter was added to
one popular FM tuner, the Kkit-built Heath
Model FM-4.

Modification. The first step in modify-
ing the Heath FM-4 is to remove the cover
and the bottom plate. Then remove the re-
ceiver’s knobs and the mounting nut and
flat washer from the volume control shaft.

Before removing the front panel, mark
off the position of the tuning meter to be
installed (Lafayette TM 13 or equivalent)
on the rear surface of the panel. If this is
not done, the metér may jam against the
plate which mounts the a.f.c. switch. Now
remove the front panel.

A 13" (horizontal) by %" (vertical) rec-
tangular hole is required. It is drilled
with a 3" bit and a triangular file is used to
trim off the excess metal until the meter
fits snugly in the hole. See Fig. 1.

The easiest way to mount the meter is
to glue it in place using Duco
cement. After this is done, sus-
pend operations until the cement
hardens completely. Then re-
mount the front panel but do not
install the cover.

Connect a 75,000-ohm, 1-watt
resistor between the upper meter

By LOU GORDON
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CUT HOLE IN FRONT PANEL JUST
LARGE ENQUGH TO PASS METER FACE
THROUGH FROM REAR. THEN CEMENT
METER IN PLACE AND LET DRY

METER AND
LOWE LUG
ON P! TENTIOMETER\

terminal and the highest termi-
nal on the volume control, as in
Fig. 2. Solder both connections.
Do mnot disconnect the green
wire and the 1-megohm resistor
already connected to this termi-
nal.

Now connect an insulated
wire from the meter's lower
terminal to the lowest terminal
on the volume control. Keep
this lead short. Do not discon-
nect the black wire and the
braid of the shielded cable
which are connected to this vol-
ume control terminal. Then
solder both ends of the added
wire.

Tuning. Connect the tuner
into your hi-fi system. Before
applying power, note the meter
pointer’s center position.

Turn on the tuner and let it
warm up for a few minutes.
Now slowly tune through a
strong station. Note how the

pointer rises above the zero 8+ *ADDED COMPONENTS
position, crosses through zero (SEE TEXT) l
when the station is loud and- 3
(Continued on puge 128)
(B) L I
Fig. 3. FM tuners using popular Foster-Seeley detector {A) or ratio =3 =

FRONT PANEL

ONE OF TWO
SCREWS HOLDING
FRONT PANEL

Fig. 2. Heathkit FM-4 tuner is mod-

ified to make center of channel
tuning easier by addition of tuning
meter and current.limiting resistor.
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detector (B) as in Heathkit FM-4, can be modified for operation
with a tuning meter. Note added meter and resistor in each circuit.
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By JOSEPH MARSHALL
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HE MODERN record changer is a real

marvel of mechanical ingenuity. Not only
does it play a succession of records auto-
matically, but it does the job better than
most people can do it by hand.

Dropping the Record. The primary
function of the changer is, of course, to play
a series of records automatically, Practi-
cally all of today’s changers use one of two
principles to perform this task. The first is
the “offset-spindle, pusher type” diagramed
in Fig. 1. Here we have a spindle which,
instead of being straight, has an offset of
half the diameter of the record hole.

When a record is placed on this spindle,
it will rest on the platform formed by the
offset. See Fig. 1(A). However, if the rec-
ord is pushed to the right about an eighth
of an inch, it will fall off the platform. See
Fig. 1(B). Note that there is only enough
room for a single record to fit under the
notch on the left side of the spindle, so only
one record at a time can be pushed off. As
the bottom record falls, the next record
drops to the platform, ready to be pushed
off during the next cycle.

Systems for pushing the record off the

March, 1960

platform are of two types: “external push-
ers"” and “internal pushers.” In Fig. 1, a
pusher external to the spindle moves for-
ward to contact the edge of the record and
then pushes it off the platform. *“External

Fig. 1. Simplest record-dropping system is the
"offset-spindle, external pusher' type shown here.

PUSHER

FidP |
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pusher” systems are used in the Garrard
RC88 and in the Thorens CD43 changers.

The record can also be pushed from the
inside of the center hole as indicated in Fig.
2. Here we have a triangular cam hinged
to the spindle at the bottom and facing a
slot in the spindle. Normally, the top of the
cam extends upward through the record’s
center hole. The record is supported by
the offset spindle. See Fig. 2(A),

To drop the record, the cam in the center
hole of the record pulls the record over the
center of the bottom part of the spindle. As
soon as the hole is clear of the platform, the
record drops. See Fig 2(B). Now the cam
moves back to its original position; as the
next record comes down on the platform,
the cam fits into its center hole, ready to do
its pushing job again. This "internal push-
er” arrangement is used on a great number
of changers, including the Webcor, the V-M,
the Glaser-Steers GS-77, the lower-priced
Garrards, the Collaro, and the Lesa.

In any -“offset-spindle, pusher-type”
changing mechanism, a stack of records is
not well balanced because the records rest
on such a small surface. In the internal-
pusher mechanism, a ‘“balance” arm rests
on top of the records and thus holds them
in place. In the external-pusher types, the
spindle is bent to the left and the records
are held in place by various systems—a
“horseshoe arm” in the case of the Thorens
CD43, and a platform-roller arm assembly
in the Garrard RCS88.

Fig. 2. “Offset-spindle, internal pusher” record-
dropping system is used by many manufacturers, in-
cluding Glaser-Steers, Garrard, Collaro, and Lesa.

Disappearing Platform. An entirely
different way to handle a series of records,
which we might call the “disappearing plat-
form"” system, is shown in Fig. 3. In the
“ready” position, four cams protrude from
the spindle and form a platform for the rec-
ords to rest on. See Fig. 3(A). If these
cams are withdrawn into the spindle, the
record has no option but to fall. The prob-
lem is: how do we arrange matters so only
the bottom record falls ?

One way is to have the part of the spindle
which is just above the bottom record ex-
pand slightly, thus gripping the upper rec-
ords and preventing them from falling. This
is the arrangemenrt used in the Miracord
XS200 and Dual 1006 changers. As the four
cams which support the bottom record
withdraw into the spindle, the part of the
spindle which is immediately above the bot-
tom record begins to expand. By the time
the cams disappear into the spindle, the
upper records are held firmly by the ex-
panding spindle. See Fig. 3(B). After the
bottom record falls onto the turntable, the
pedestal cams come out, the upper part of
the spindle contracts, and the whole stack
of records moves down one notch.

Still another record-dropping system is
used to play the oig-hole 45-rpm records.
See Fig. 4. Here again we have a set of
cams which form the pedestal on which the
records rest. Just above them, however, we
have some thin, knife-like blades. See Fig.
4(A). As the pedestal cams withdraw into

Fig. 3. Here is the way the "disappearing plat-
form" system operates. This technique of dropping
the record is used in the Miracord and the Dual.
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Dual 1006

the spindle, these blades move out between
the bottom record and the next one in the
stack to form a platform that holds the
upper records while the lowest one is fall-
ing. See Fig. 4(B).

Automatic Intermixing. Once the rec-
ord has dropped to the turntable, the next
step is to swing the tone arm into place so
the stylus will come down in the first
groove. It wouldn’t be too difficult to design
a system of gears, levers, and cams that
would set the arm down at the same point
on every record—but we have three stand-
ard sizes of records: 77, 10”, and 12”. In
early changers, a mechanical switch usually
provided the indexing needed to bring the
tone arm down at the right place on these
three sizes of records. But every time a
different-sized record was played, the
switch had to be operated manually.

Nowadays, most changers can intermix
records of different sizes automatically.
There are several ways employed to do this.
One is to have an additional arm that moves
out before the record drops and feels the

Fig. 4. Record-changing system for the 7” 45-rpm
records. As the pedestal cams withdraw into the
spindle and allow the bottom record to fall, a
set of blades keeps the upper records from falling.

[ ]
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Glaser-Steers GS-77

edge of the record. As the feeler arm moves
out, it also moves the indexing levers or
cams for the tone arm. When it touches the
edge of the record, it withdraws slightly but
leaves the indexing cams or levers in place.
Then, when the tone arm swings toward the
record, it is automatically stopped just be-
yond the point where the feeler arm con-
tacted the edge of the record. This is the
device used in the Garrard changers.

The tone arm itself can be used as a feel-
er, and the record dropped in two stages.
First the record drops an inch or two and is
held in place while the tone arm “meas-
ures” it. The tone arm then moves back
slightly, the record drops the rest of the
distance, and the tone arm swings toward
the record and comes down in the lead
grooves. The Rex and the Dual changers
use this method.

On the Glaser-Steers GS-77, the “meas-
uring” is done by a triangle of light bus
wire which is attached to the bottom of the
tone arm. Before the record is dropped,
this triangle moves out over the turntable.
As the record falls, it hits the triangle and
pushes it back. A 12” record pushes it
farther back than a 10” record, and a 7’
record misses it completely. Thus, the in-
dexing mechanism of the arm is keyed for
the size of the record which has just
dropped. The Miracord XS200 has an in-
clined lever at the foot of the tone-arm post
which performs the same function. .

Automatic Speed Change. Most mod-
ern changers permit intermixing of the
three sizes of records providing they are of
the same speed. But suppose you would like
to intermix 10” and 12” 33-rpm records with
T’ 45-rpm records. Would it be possible for
a changer to adjust automatically for rec-
ords of different sizes and different speeds?
The Glaser-Steers and Webcor changers can
do exactly this by a very logical extension
of their tone-arm indexing systems. !

Bear in mind first of all that all 10” and
12” microgroove records should be played
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back at 33%-rpm; the only records which
require the 45-rpm speed are the 7" records
with the large center holes. In the Glaser-
Steers, as the feeler triangle moves out, it
also moves a pin that engages the speed-
control slide. In the most forward position,
it pulls this slide, engaging the 45-rpm idler.
If the feeler arm is not touched by the fall-
ing record—and only a 7" record will fail
to move it—the turntable is set to play at
45 rpm. But if the feeler arm is moved by
either a 10" or a 12” record, the control slide
engages the 33-rpm idler. In this way, both
33%-rpm and 45-rpm microgroove records
can be played in any order (if the 45's have
inserts in the center holes).

The Glaser-Steers also incorporates a
mechanism which changes the speed from
33% rpm or 45 rpm to 78 rpm when the
“78" stylus of a turnover cartridge is in
position.

A wide variety of mechanical systems are
used to perform the automatic functions of
a record changer, and every changer differs
in mechanical detail and also in the special
features it offers.

Motor Rumble. The rumble problem is
far more serious in changers than in turn-
tables. Because of the complicated mechan-

ical system needed to actuate the changing"

functions, it is not possible to isolate the
motor from the tone arm and turntable as
completely as in a simple turntable. Never-
theless, most modern changers have gener-
ally acceptable rumble figures, and one or
two provide performance once only attain-

Garrard RC98

Thorens CD43

Collaro TC99

Lesa CD2/21

able by expensive transcription turntables.

Rumble figures of changers run from
around 30 to 45 db, and anything over 40 db
will satisfy anyone but a ‘“golden-eared”
audiophile. However, let's face it: you can-
not expect a changer to produce as little
rumble as do the best turntables. Should
you decide to buy a changer, it is wise to
choose a speaker that cuts off rather sharp-
ly below 45 cycles. Such a speaker will re-
produce a good deal of fine bass without
reproducing the rumble. Or you can use a
rumble filter; but the attenuation slope of
a rumble filter is gentler than the attenua-
tion slope of a speaker. Hence a rumble
filter will cause the loss of more bass above
40 cycles. *

Changers also complicate the selection of
the cartridge. To actuate the mechanism,
most changers require a stylus pressure of
4 to 6 grams. There are some exceptions—
notably the Dual 1006—which operate with
very low stylus pressures. High-compliance
cartridges do not work well with high stylus
pressures; indeed, the high pressure defeats
their virtues. Therefore, the best choice is
a moderate-compliance cartridge which is
recommended by the changer manufacturer
or is known to be suitable for the changer.

Although it is devilishly difficult to design
a good record changer, the quality of some
changers approaches that of transcription
turntables. When a quality record changer
is used with suitable cartridges and loud-
speakers, it can meet true hi-fi performance
standards. 30~
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PATCH

Build this third-party link

between your ham contact and telephone

VERY HAM realizes that a phone patch
can add to the fun and usefulness of his
station. A phone patch allows an operator
to make a telephone connection between
fellow operators and their friends who are
in the vicinity. Here is one which is easy
to build and needs no connections to tele-
phone wires, thus avoiding possible trouble
with the telephone company.
Construction. Basically, this phone
patch is a pair of magnetic headphone
units mounted so that a telephone handset

By J. C. FISCHESSER,

March, 1960

can rest on them. One headphone unit acts
as a microphone and feeds the acoustical
output from the telephone through a onc-
transistor amplifier into the transmitter;
the other feeds the output from the recciver
into the telephone.

The headphone units (HP1, HP2) are
mounted 54" apart (center to center) on
a utility cabinet about 4”x4”x2”. The
transistor amplifier is mounted on the un-
derside of the cabinet, Tsolation resistor B3
should be from 10,000 ohms to 2 megohms;

W4FMW
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Typical radio amateur setup showing the telephone handset on top
of the phone patch. The YL operator is monitoring the conversation
between a contact on the air and a nearby friend on the telephone.

try several values for the best output level
" at jack J4.

Adjustment. Connect jacks J1 and J2 to
the speaker terminals of the receiver. Next,
turn up the receiver volume to drive head-
phone unit HP1. If the output from HP! is
too low and the sound from the receiver’s
speaker is too loud, connect an inexpensive
audio output transformer (71) between the
speaker terminals and HP1 to improve the
impedance match. The transformer’s voice-

coil winding should be connected to the
speaker terminals and the plate winding to
jacks J1 and J2.

Output from the transistor amplifier is
fed from output jack J4 to the microphone
input jack of the transmitter via a cable
with suitable connectors. This input to the
transmitter can be monitored at jack J3
with a pair of high-impedance headphones.

Operation. Place the telephone handset
on the phone patch with the mouthpiece

Transformer T1's use is optional. With it, you can increase volume in
the headphone unit (HP1) feeding the telephone mouthpiece. Note that
the voice of the telephoned party is picked up by headphone unit HPZ.

TO SPKR
TERMINAL
OF RCVR.
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"N TELEPHONE
7\ HANDSET
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10T mee.
(SEE TEXT)
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JS( ) J‘( )
TO TO MIC.
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Substitute different jacks in the
phone patch to match the equipment
plugs in your station. A shielded
lead is needed between head-
phone unit HP2 and capacitor Cl.

PARTS LIST

Bl—3-volt battery

Cl, C2—1.0-uf., 100-volt paper or electrolytic ca-
pacitor

HPI, HP2—High-impedance headphone unit

J1, J2—Pin jack

J3—Phone jack

J4—Microphone jack

Q1—2N35 transistor

Rl1—I-megohm, Vs-watt resistor

R2—6700-0hm, Y4-watt resistor

R3—1-megohm, VYa-watt resistor (see text)

S1—S.p.s.t. toggle switch

Tl—Replacement-type output transformer; single
plate, 2000 to 10,000 ohms; to voice coil, 3.2
to 16 ohms (Lafayette TR-69 or equivalent—see
text)

1—4" x 4" x 2" utility cabinet (Bud AU-1083)

HEADPHONES

TRANSMITTER

senn : SPKR
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against HP1. Don't worry if the telephone
doesn't fit perfectly against the phone patch
headphone units. Quality is actually better
if there is a small air gap.

When you close switch 81, you should
hear the party on the telephone in your
monitoring earphones. Adjust the trans-
mitter speech amplifier gain control for the
best modulation. Then turn up the receiver
volume until the party on the telephone can
hear your radio contact at normal tele-
phone volume.

Make a note of the positions of your re-
ceiver volume control and the speech am-
plifier gain control, and you will be able to
hook up the phone pateh in a Jiffy next

time, o

Hook up the phone patch to the receiv-
er, transmitter, and monitoring head-
phones as shown. Insert transformer T
between jacks J1, J2 and the receiver's
spoaker leads for more volume at HPI,
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Experimental
fWind-Powevr
Generator

Unusual system being tested in Algeria
puts out 100 kilowatts

N EXPERIMENTAL wind-powered system for genera-

ting electricity is being tested and evaluated in Algeria
by the British Electricity Authority. The 100-kilowatt system
is especially interesting in that the wind is coupled to the
generator without any gears or mechanical linkages.

The driven element of the system is an 80 hollow-bladed
propeller mounted at the head of a 100’ tower. As the pro-
peller rotates, centrifugal force throws air out the ends of
the propeller. This creates a vacuum in the tower shaft,
thus enabling a wind turbine to be driven by the air which
is drawn in at the bottom of the shaft; the turbine is directly
connected to an electrical generator.

When the propeller turns at a speed of 95 rpm, the rated
output of 100 kilowatts is produced. Variable-pitch blades
on the propeller allow the speed of the propeller to be main-
tained constantly at 95 rpm over the wind-speed range of
30-60 m.p.h. Winds from any direction are usable since the
propeller is mounted on a pivot.

Preliminary tests of the system have been very encourag-
ing. Built by De Havilland under the direction of Enfield
Cables, it was adapted from a design of Monsieur J. Andreau,

the French engineer. -0
WD DRECTION
== /S ORECTION OF PROPELLER
T A \\\\‘\,,\
SN
T - \‘;j &7  Operation of the wind-powered

at left. Yacuum in main shaft pulls
incoming air through the wind
turbine, driving the generator.

PROPELLER ACTION
CREATES A VACUUM—
SHAF"

WITHIN THIS T

‘ generating system is diagrammed
HOLLOW STEEL Tower

[P ———

AR 1S DRAWN IN
THROUGH THESE “we.
TS

GENERATOR
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EMEMBER the old-fashioned music
boxes? Before the invention of the
phonograph, these unique wind-up instru-
ments were the only source of mechanical-
ly reproduced music for those unable to af-
ford an expensive player piano. Although
the music hox, as such, has largely disap-
peared from the scene, battery-operated
music box movements are stocked by a
number of the large electronics parts dis-
tributors. Each of these tiny units plays a
single 18-note melody and is
operated by a miniature elec-
tric motor which can run on a
single flashlight cell.
For less than $10 and a few
hours’ pleasant work, you can %

assemble one or more of these i

movements into a modern mu-
sic box which can be played
through any standard audio
amplifier. Its festive repeti-
tive chime-like quality is per-
fect for outdoor reproduction
on holidays—and there’s no need ta change
records or tapes!

Construction. You can incorporate three
movements in the unit as shown or, if you
wish, use a single movement. A wooden
cigar box makes an excellent case and is
preferable to a metal box—to avoid a ‘“tin-
ny” sound. The printing on the box can be
spray-painted over or removed by the lib-
eral application of a scraper, sandpaper and
elbow grease.

A commercially available contact micro-
phone is used as a pickup. (This is the type
of microphone employed with electric gui-
tars and the like.) It is coupled mechanical-
ly to the tone plate of each movement. If
you use a single movement, attach the con-
tact microphone directly to one of the tone
plate mounting screws.

If you use two or more movements, fab-
ricate a coupler from strips of stiff sheet
metal. Solder the strips together and at-
tach them to the contact microphone with
a standard machine screw and nut. One
end of each strip fans out and attaches to
a single tone plate, as shown.

Wiring. Each music box motor (M1, M2,
M3) is controlled by a separate toggle
switch (87, 82, S3). Power is supplied by
three-volt battery B/ made up of (wo flash-
light cells connected in series. Series re-
sistance RI-R2 provides a control over mo-
tor speed and permits tempo adjusiment.
Capacitor CI serves as a bypass for electri-
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Build an
Electronic
Music Box

You can get ‘‘bell-tower’’ effects
from your audio system
with this inexpensive unit

By E. G. LOUIS

cal noise developed by sparking of the d.c.
motor brushes,

There are a number of possible paris
substitutions. For example, a 50 to 100 ohm
control should be used for speed adjust-
ment, but in the model a 350-ohm conirol
(R2) found in the junk box was employed
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Music box movement con-
sists of small d.c. motor in

round can {above left) and
a revolving "pipped" drum
which plucks the metal rods.

Enlarged view of mechan-
ical linkage {above) used to
couple music box movements
to microphone shows the
three metal contact strips.

Speed control and on-off
switches are in cover of the
music box {upper right).
Movements, capacitors, and
batteries are mounted in
bottom of box {lower right).

which required a 100-ohm shunt resistor
(R1). Toggle, slide, rotary or push-button
switches can be used for S1, S2, and 83.
Capacitor CI's value is not critical—any
unit from 50 to 5000 xf. at from 3.0 to 25
volts or higher will do.

Terminate the microphone cable in a
plug (PL1) to match the input jack of the
amplifier used. Lead dress is not critical
but care should be taken to observe d.c.

polarities—otherwise the motors will op-
erate in reverse.

Operation. Check all wiring, install the
batteries and close switches S1, S2, and 53,
one at a time, while adjusting tempo con-
trol R2. All three movements can be op-
erated at the same time by turning R2 to
its minimum resistance position. If trouble
is encountered, recheck the wiring and
make sure there are no cold-soldered joints.

POPULAR ELECTRONICS
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To use the electronic music box, connect
PL1 to the microphone input or “mag.
phono” jack of the amplifier. Close one of
the motor switches and adjust R2 for the
tempo you want. Gradually increase the
amplifier volume until the desired level is
reached. Experiment with the amplifier's
tone control setting to achieve the most
pleasing balance.

For unusual sound effects, try switching
from one music box movement to another
while the unit is operating. You can do
this by closing one switch and then quickly
opening another. With care, a medley of all
three tunes can be “played.” Other effects

Electronic Baby-Sitter

Baby-sitting has gone electronic at the ten-million-dollar
Beau Rivage Motel in Bal Harbour, Florida, just north of
Miami Beach. Fifty rooms in the 300-room motel are wired
into a five-camera closed-circuit TV system. A master
switchboard permits any five of these rooms to be moni-

tored simultaneously.

When the guests desire the serv-
ices of a baby-sitter, the pickup
from a TV camera directed at the
sleeping child is monitored by an
attendant in the central control
room. If a baby awakes, the atten-
dant sends an assistant to take care
of his or her needs. Thus, one “sit-
ter” can watch five youngsters at
the same time.

—Harry J. Miller

March, 1960

Three movements are shown in sche-
matic of music box at left. A less
expensive unit could have only one
movement and a single fixed resis-
tor {50 1o 100 ohms) for RI and R2,

Bl-—3-wolt battery (two size D cells)

C1—2000-uf., 6-volt electrolytic capacitor

M1, M2, M3—Electric music box movements (Ol-
son Radio X-766—''Around the World in 80
Days’; X-767—''Tea for Two’’; X-7668—'"'How
Dry I Am”)

PL1-—Phono plug or other ccnnector (see text)

R1—100-0ohm, l-watt resistor (see text)

R2-—350-ohm, 2-watt potentiometer (see text)

SI1, 82, §3—S.p.s.t. switch

MIC.—Contact microphone (Argonne AR-18)

1---Two-cell battery holder

1-—-Wooden cigar box

Misc. terminal strips, rubber feet, knob, hard-
ware

may be obtained by adjusting R2 to slow
or speed the tempo. For real fun, try op-
erating two of the movements at the same
time, letting your friends guess the “tune”
you are playing.




T THE SUGGESTION of a number of

our readers, we are presenting George
R. Cox, WPE3JJ, as our Featured DX'er
this month. Thirty years old, unmarried,
and a commercial artist by trade, he is re-
garded among DX'ers as one of the most
highly skilled short-wave operators in the
Eastern United States.

George's proficiency in tuning, coupled
with a geographically ideal location (a low
coastal area near the mouth of Delaware
Bay—he lives at 147 Atlas Drive in the
Collins Park sector of New Castle, Del.), is
backed up by a well-equipped listening post.
His main receiver is a Hammarlund HQ-
160, augmented by a 1945 Hallicrafters

Veteran DX'er George Cox of New
Castle, Del., is shown tuning his
- Hammarlund HQ-160 receiver. His
well-equipped setup also includes
a Hallicrafters SX-9 receiver, a
DB-22A preselector and a Meissner
calibrator for 10, 50 and 100 ke.

S$X-9. Additional equipment includes a DB-
22A preselector and a Meissner calibrator
for 10, 50, and 100 kec.

WPE3JJ's antenna system is not nearly
as elaborate as some of our readers may
believe, especially after seeing the number
and variety of entries in his log book. One
of his antennas is a long-wire, 60’ long and
30’ high, and he also uses a vertical an-
tenna. Both are fed with 75-ohm coaxial
cable.

As evidenced by his article in the Decem-
ber 1959 issue of POP’tronics, (“DX the
Tropics on 60 Meters”), George specializes
in tuning the 60- and 90-meter bands—
which correspond, roughly, to the frequen-
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By HANK BENNETT
W2PNA/WPEZFT

cies of 3200 and 5100 kc. During the sum-
mer months, with their ever-present light-
ning static, these frequencies are poor at
best; however, your Short-Wave Editor can
attest to the fact that George’s reports dur-
ing the summer are as filled with exciting
catches as they are during the regular DX
season.

George began DX'ing in 1947 on the
medium-wave bands, and on the short
waves in 1948. He sends an occasional re-
port to s.w. stations and to date has 132
veries covering 115 countries. His prize
veries are from Novosibirsk, Siberia (5225

ke.) and Spanish Guinea (8800 kc., 400
watts). He particularly likes to tune in the

South African Broadcasting Corp. and
Radio Australia for their fine music.

Some of George’s other DX catches in-
clude: New Caledonia (3355 kc., 500
watts); CKFX, Vancouver, B. C. (6080 kc.,
10 watts); and CR6RW, Cabinda, Angola
(5055 kc.,.250 watts). In all, he has logged
162 countries.

DX'ers are continually asking how

(Continued on page 140)
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INTRODUCTION

The assembly of electronic projects is onc of the most
fascinating and rewarding of hobbies. For, unlike stamp
or matchbook collecting, electronics as a hobby has a
genuine creative aspect. Starting with a handful of essen-
tially “lifeless’’ components, you can assemble a piece of
complex equipment that actually does somezhing.

Each new project is a different challenge. And each
carries a double-barreled measure of pleasure. First, you'll
have fun assembling the project; then you'll enjoy using
the completed device. And, above all, each project you
assemble carries with it hidden benefits in the form of
increased knowledge and skill—valuable assets in this
world of increasing scientific complexity.

By LOUIS E. GARNER, Jr.

March, 1963 67
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A First-Project

Receivern

A pocket-sized diode receiver designed around
readily available components can be built using the
same type of construction techniques employed in
tube and transistor receivers. Its assembly is not
only a lot of fun, but can serve as a stepping stone
to more advanced projects.

Several parts substitutions may be made to save
cost. Capacitors CI and C3 are paper, mica, or disc
types of from 0.0005 to 0.002 uf. Working voltage
is not critical. Any value from 100 volts up is okay.
Almost any standard diode may be used such as the
IN34, 1N34A, 1N58, CK705, and so on.

Operation. With the wiring completed and
checked, connect a long external antenna (50 to
200 feet) to the Ant. terminal. A ground lead may
be connected to the Gnd. terminal, but is not needed
in all areas. A pair of magnetic headphones (500
to 5000 ohms) is plugged into the output tip jacks
(J1,J2).

Variable capacitor C2 is used to tune individual
broadcast stations. Experiment with L1I’s adjust-
ment for proper tuning of stations in your area.
Generally, L1 is adjusted with the antenna con-
nected so that the highest frequency station in your

'POPULAR ELECTRONICS
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area falls within the tuning range of capacitor C2.
Coil LI’s adjustment, then, compensates for the
detuning effect of the antenna lead.

How It Works. In operation, r.f. signals picked up
by the antenna-ground system are coupled through
C1 to a tuned circuit made up of L1 and C2. Here,
a particular station is selected, with the resulting
signal applied to the diode (CD1). The diode, in
turn, rectifies the radio-frequency signal. Capac-
itor C3 serves to smooth out the r.f. pulses into an
audio signal. The current through the earphones
varies in step with the modulation of the radio-
frequency signal. '

March, 1960

PARTS LIST

Cl, €3—0.001-ut., 100-volt ca-
pacitor (see text)

C2—365-uf. flat-type tuning ca-
pacitor (Latayette MS-445 or
equivalent)

CDl—Standard crystal diode
(IN34, INS58, etc.)

J1, J2—Insulated phone tip jack

L1—Ferrite loopstick antenna
coil '

TS1—Two-terminal screw-type
terminal strip

134" x 218" x 154" aluminum
box

Misc. contro! knob, screws, nuts,
ground lug, wire, solder, etc.




D.C. Comntrol Unit

70

Here’s an inexpensive d.c. control that’s a mighty
handy gadget to have around. If you work with
HO gauge trains, yow'll find it a valuable throttle
control. If model-building is your specialty, you
can use it for speed control of small motors and
for realistically dimming the lights in model build-
ings. It’s just the ticket for control of plating cur-
rent in small electroplating jobs. And if micro-
scopy is your field, you’ll find it useful for control-
ling the intensity of substage illuminators.

Construction. Assembled from readily available
parts, the unit doesn’t cost any more than heavy-
duty rheostats—and it’s more efficient, handier to
use, and provides a smoother control over current.
You can put it together in a single evening with-
out being an electronics whiz.

Obtain the parts specified and wire the unit ac-
cording to the pictorial diagram. Then double-
check your work before attempting to use the
device.

In operation, a standard d.c. power source—such
as a HO gauge power pack, storage battery, etc.—
is connected to terminals 1 and 3 with the polarity
shown, negative lead to terminal 1, positive to ter-

POPULAR ELECTRONICS



minal 3. If you use a line-operated power pack,
you might find it worthwhile to shunt a 1000-nf.,
50-volt electrolytic capacitor across the pack’s out-
put terminals to remove a.c. ripple. Don’t apply
more than 16 volts d.c.

Connect your “load” to terminals 1 (negative)
and 2 (positive). Then adjust R2 for the desired
current output. Maximum output current is de-
termined by the small 1.35-amp. circuit breaker.
If a “short” causes the breaker to trip, find and
correct the trouble, and reset by pushing the
button.

How It Works, A power transistor is used as a
series current control. It acts as a variable resistor
in series between the power supply and the load.
Potentiometer R2 allows the operator to vary the
series resistance effect of the transistor. When the
transistor acts as a high resistance, the d.c. output
voltage will be low,

D.C.
SUPPLY

March, 1960

PARTS LIST
CBl1—Circuit brecker (Littelfuse)
Q1—2N554 power transistor (or

2N307, or 2N256)
R1—150-ohm, 2-watt resistor
R2—500-ohm potentioneter
TS1—Three-terminal screw-type
termiaal strip
1—4” x213" x 154" aluminum box
Misc. control knob, soldering
lugs, clips, screws, nuts, wire,
solder, efc.
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Checker

The instrument shown here has
more applications than you can
shake a stick at. If you’re a be-
ginner, you’ll find it handy for
checking small motors, transform-
ers, speakers, etc., for continuity
and shorts. It’s also ideal for “in-
circuit” tests of selenium and sili-
con rectifiers.

A small aluminum box serves as
the instrument’s case. The low-
current pilot lamp bulb (PL1I) used
as an indicating device is mounted
in a slightly undersized rubber
grommet, with connections made
by soldering directly to the base;
this technique saves the cost of a
conventional socket and pilot lamp
assembly.

When the wiring is finished, double-check all connections. Look
for accidental shorts, broken leads, or cold-soldered joints., Check
operation by clipping the red and black alligator clips together
and depressing the push-button switch (S1); the lamp bulb should
glow brightly.

Testing. To use the instrument, clip one lead to each terminal
to be checked (for example, the leads of a small motor) and depress
the push button, If the lamp glows, there is a continuity in the
circuit; brightness of glow is proportional to circuit resistance.
1f the lamp doesn’t glow, the circuit is open or has very high
resistance.

To check a transformer winding for continuity, connect the
leads to the appropriate terminals and depress the button. The
lamp should glow.

To check loudspeakers or earphones, connect the leads to the
component terminals and depress the button. The lamp may not
glow, but if the component is “good,” a “click” or “thud” will be
heard when the button is depressed.

To check silicon or selenium rectifiers, connect the red lead to
the unit’s anode and the black lead to the cathode. Then depress
the button. If the lamp glows, reverse the leads. Then'depress the
button again. If the lamp glows, the rectifier is shorted and should

POPULAR ELECTRONICS



PARTS LIST

Bl, B2—9-volt transistor battery
(Burgess 2N6)

PL1—Type 49 pilot bulb

R1—120-ohm, Vo-watt resistor

S1—S.p.s.t. push-button switch

15V x 3" x 2Vg" aluminum
box

2—Rubber grommets ]

2—Insulated alligator clips, 1
red, 1 black

1—Pair of battery connector
clips' to match Bl, B2

Misc. tie-point terminal strip;
three feet of flexible instru-
ment wire, 18" red, 18" black;
screws, nuts, wire, solder

120 N, PLI
| Rl -L- - n:n%
63 s 1
# 49
BI B2
+ — + -
i) F——H ||||»—o—«%m

be discarded. If the lamp doesn’t glow for either
test, the rectifier is “open” and should be discarded.
If the lamp glows on the first test and remains
dark on the second, the rectifier is good. This test
may be made with the rectifier in its circuit, pro-
vided that power is removed and all filter capacitors
are discharged.

How It Works. The instrument is basically a series
circuit made up of a power source -(batteries), a
current-limiting resistor (RI), an indicator (pilot
lamp), a control switch (SI), and the device being
~ checked (connected to clip leads). Circuit conti-
nuity is shown by a current flow when S1I is de-
pressed, lighting the lamp.

Rectifier tests are made by checking the “for-
ward” and “reverse” resistances of the device. Since
a relatively high current is used (compared to that
applied by a conventional ohmmeter), the test more
nearly approximates typical operating conditions
and thus provides a more reliable indication of
rectifier performance than does a test made with
an ohmmeter,
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Crossover

A s a general rule, small loudspeakers do a betteér
job of reproducing high-frequency sounds than do
large units. By the same token, a large loudspeaker
is best suited to handling low-frequency or “bass”
sounds. Professionally designed high-fidelity in-
stallations utilize this fact by providing two or
more loudspeakers: a small “tweeter” for high fre-
quencies and a large “woofer” for low frequencies,
with, often, a medium-sized unit for medium-range
frequencies.

You, too, can take advantage of this fact by add-
ing another loudspeaker to your present radio or
phonograph if you do not now have a hi-fi system.
All you’ll need is another speaker plus a “cross-
over” to divide the high and low audio frequencies
between the two units as shown,

Wire the crossover unit according to the pic-
torial diagram. Note that the two electrolytic ca-
pacitors (C1, C2) are connected “back-to-back,”
i.e., positive terminal to positive terminal. Check
the wiring after you have completed it.

Adding a Speaker. If your set now uses a large
loudspeaker, one with a diameter of from 8” to 127,
you’ll want to add a small “tweeter.” This can be
a 3” to 5” loudspeaker or a_ commercial tweeter, as
offered by most distributors. An 8-ohm unit will
work well with any impedance woofer.

If your set now uses a 3”-5” loudspeaker, you’ll
want to use it as a tweeter and add a “woofer.”
Obtain a 10” to 12” PM loudspeaker of the best
quality you can afford.

Mount the new speaker in a suitable enclosure;
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ask your audio dealer for his recommendations.

Disconnect the leads now connected to the voice
coil terminals of your present loudspeaker and
connect them to the Amplifier terminals aof the
crossover. Connect your small loudspeaker to the
Tweeter terminals (1 and 2) and your large
speaker to the Woofer terminals (3 and 4). Lis-
tening to music with a good balance between high
and low frequency notes, adjust the crossover’s
control (R1) for the preferred balance between the
two loudspeakers.

How It Works. In operation, the two electrolytic
capacitors in series form a non-polarized “a.c.” ca-
pacitor offering a relatively high impedance to low-
frequency signals but permitting high-frequency
signals to be applied to the tweeter with minimum
loss. The 4-watt potentiometer (R1) serves as a
variable voltage divider, controlling the voltage in-
put to the tweeter.

March, 1960

. _PARTS LIST

Cl, C2—25-volt electrolytic ca-
pacitor (see diagram for val-
ues)

Rl—4-watt wire-wound poten-
tiometer (see diagram for
values)

TS1—Two-terminal screw-type
terminal strip

TS2—Four-terminal screw-type
terminal strip

1—3V4" x 214" x 154" aluminum
box

Misc. control knob, screws, nuts,
wire, solder, etc.
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Fuse Saves

When a beginner tackles his first a.c.-operated
project, he may be a little apprehensive about
“plugging in” for fear that an error in wiring or
a defective component may cause a short circuit—
blowing the line fuse, and resulting in a darkened
house and much embarrassment.

This easy-to-wire unit can serve not only as a
handy “fuse saver” for checking home-built proj-
ects, or, later, for tackling service jobs, but also is
valuable for keeping a soldering iron warm for
ready use without danger of burning out its ele-
ment through overheating.

All the components are standard and readily
available. Total cost will be only around three or
four dollars, but you can cut even this considerably
by using a small wooden box (such as a cigar box)
in place of the finished aluminum case specified
and by substituting a cheap slide switch for the
comparatively expensive toggle switch.

“Plugging In.” With the wiring completed and
checked, install a 50-watt lamp bulb in socket SO1
and plug a radio or phonograph into the “output”
receptacle, SO2. Insert the unit’s line plug into
a regular wall outlet. Turn the radio on with S1
off. The lamp should get warm but not light. Now

close switch S1. The lamp should start to cool and
‘y the radio should play at normal volume.

To use the completed instrument for checking
home-built equipment, or for preliminary checks
when servicing, install a lamp bulb with a rating
approximating the power requirements of the unit
tested. Use a 50- to 100-watt bulb for checking
small amplifiers, table model receivers, and so on,
and a 150- to 200-watt bulb for checking large am-
plifiers, TV sets, and small transmitters.

The equipment checked is plugged into SO2, S1
is opened (turned off), and the line plug inserted
into the a.c. line. When the equipment is turned
on, the bulb should glow, but with less than full
brilliance. If the bulb glows with full brightness,
there is a short in the equipment which should be
cleared up before further tests are made. If the
lamp fails to glow, there is an “open” in the. equip-
ment’s line circuit.

Assuming that the bulb lights to less than full
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