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Prepare Now For The Higher Rewards
The Electronics Age Offers You

here is an immediate and grow-
12 need for trained technicians
1 Industrial-Military Electron-
s, Radio-TV Servicing and
ommunications. Better than
verage jobs with high pay, in-
:resting work, bright futures
wait you in the fast growing
wdustry of the 1960’s. Join thou-
inds of NRI graduates now
2nefiting from career oppor-
inities in this Electronic Age.

walning Equipment Included

= NRI “learn-by-
| practlce training
| is the time-proved
& way to higher earn-
ings and advance-
ment. Except for
“FCC License
urse, all NRI courses include—at
» extra cost—special training equip-
2nt to give shop and laboratory
perience in your own home. Makes
=RI training come to life in an easy-
-.grasp, interesting manner. Take
e advice of job counselors, investi-
te Electronics if you are dissatisfied
th your present job or pay, or you
unt to prepare for military service.

wdest and Largest School

r nearly 50 years NRI has featured
ectronics training at reasonable
st because it is the oldest, largest
me-study school of its kind. Take

e first step to a new career now,
—ail postage-free card. """ %,
itional Radio Institute, f NHS o:
ishington 16, D. C. g
4
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iIndustrial ELECTRONICS

The NRI course in Electronics-
Principles, Practices, Mainte-
nance prepares you for a career
as an Electronic Technician in
industry, business, government,
the military. Computers, teleme-
try. automation, missiles, rockets
all employ the same basic Elec-
tronic principles . . . and that is
what this NRI course stresses
with illustrated lessons, special
training equipment.

Commercial

You must have an FCC License !

if you want to operate or service
transmitting equipment used in
TV and Radio Broadcasting,
aviation, marine, microwave, fac-
simile or mobile communica-
tions. Even a service Technician
needs an FCC License today to
work on C-Band Radio equip-
ment. From Simple Circuits to
Broadcast Operation, this new
NRI course trains you quickly
to take Government exams.

TV-Radio COMMUNICATIONS

In NRI’s Communications course
you get actual experience as NRI
trains you for your choice of
Communications fields. Commer-
cial methods and techniques of
Radio-TV Broadcasting; tele-
type; facsimile; microwave; ra-
dar; mobile and marine radlo,
navigation devices; multiplexing
are some of the subjects covered.
You work with special training
equipment.

Radio and TV SERVICING

NRI’s time-tested course in Serv-
icing not only trains you to fix
radios, TV sets, hi-fi, etc., but
also shows you how to earn spare-
time money starting soon after
enrolling. Fast growth in num-
ber of sets means money-making
opportunities for you in your
own spare-time or full-time busi-
ness, or working for someone
else. Special training equipment
at no extra cost. Mail postcard.
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NOW...A NORELCO
CONTINENTAL
TAPE
RECORDER
FOR
EVERY PURSE
AND PURPOSE

CONTINENTAL ‘100' (EL 3585) shown on top:
transistorized 7 Ib., battery portable « records 2
hours on 4" reel, from any source e plays back thru
self-contained speaker as well as radia, TV or record
player « response: 100-6000 cps » tapes interchange-
able with other 2-track 17 ips machines « constant-
speed operation « complete with dynamic microphone.

CONTINENTAL ‘200’ (EL 3541) shown bottom
right: 4-track sterec head output direct to externat
stereo preamp for portable high fidelity tape-deck
applicatiens « completely self-contained for 4-track
mono record and playback « mixing facilities « light-
weight, compact « dynamic microphone.

CONTINENTAL *300° (EL 3542) second from top:
4-track stereo playback (tape head

contained phono/P.A. amplifier/speaker system e
ideal for schools, churches, recreation centers, etc.

CONTINENTAL ‘401" (EL 3534) bottom left:
Four-track stereo and mono recording and playback «
4 speeds « fully transistorized « completely self-con-
tained, including dual recording and playback pre-
amplifiers, dual power amplifiers, two loudspeakers
(second in lid) and dual element stereo dynamic micro-
phone « can also be used as a quality hi-fi reproduc-
ing system, sterec or mono, with tuner or record
player « frequency response: 60 to 16,000 cps at 7v2
ips » wow and flutter less than 0.4% at 72 ips «
signal-to-noise ratio: —~40 db or better,

Compare the special features...Look at the low prices
...Listen to the matchless quality ...

output) » self-contzined 4-track mono Choose the ‘Continental’ most suitable
record-playback « 3 speeds o mixing ® for your requirements. .. For literature
facilities « dynamic microphone « self- o,e co and tree demonstration. write: Dept. E-1,

NORTH AMERICAN PHILIPS COMPANY, INC., High Fidelity Products Division, 230 Duffy Ave., Hicksville, L.1., N.Y,

IN CANADA AND THROUGHOUT THE FREE WORLD, NORELCO CONTINENTAL IS5 KNOWN AS ‘THE PHILIPS'.

POPULAR ELECTRONICS is published monthly by Zifl-Davis Publishing Company at 434 South Wabash Avente
Chicago 5, Illinois, Subscription Rates: One year United States and g urd la oo erican

ossessions, $4.00; Canada and Pan American

Unjon Countries, $4.50; all other foreign countries, $5.00, Second glass postage paid at Chicago, Illinois. and at
additional mailing offices. Authorized as second class mail by the Post Office Department. Ottawa, Canada, and for

pPayment of postage in cash. Junuary’\&/w&l.&?ﬁ@?ﬁn F\Ié‘(‘&

herila oy com
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POPULAR ELECYRONICS is indexed
in the Readers’ Gulde
to Periodical Literature

This month’s cover photo by Bruce Pendieton

VOLUME 18 JANUARY 1963 NUMBER 1

Special Construction Feature

One Receiver—All Bands (Cover Story)........ccccoovvvereennnn. Philip E. Hatfield, W9GFS 39
The time-tesied plug-in coil is back—in a loud-speaking, all-wave one-
tuber that’s as modern as the triple-purpose compactron it’s built around!

Electronic Construction Projects

The Nerve Stimulator: Project for Student Biologists................ James E. Pugh, Jr. 51
Battery Eliminator for Flash Guns S. D. Hughes 54
Variable Voltage . . . You Pick It (Advanced Experimenter’s Corner)

Paul S. lederer 63

Surplus Earpiece Bonanza. ... 72
Give Your Radio Instant Sound 74
Multi-Band Antenna Coupler..............ocoooiiviiiiiiniiiins . Bri 78
Audio and High Fidelity

Hi-Fi Showease........ccocovvvivenriviiiciiinion Y P I T P T e ratead wea e o ST 24
Small Fry Stereo ..Homer L. Davidson 45
Hil-Fl 2D CR@ K it s stsimi st i s s s s bbb« 150 110 bl Bl ATt e in o Sl s 57

Fisher KX-200 Stereo Amplifier; Scott LM-35 Multiplex Adapter

Audio Design Note: Y, Transistor Replaces Thermistor.............. James E. Pugh, Jr. 71
Amateur, CB, and SWL

SAtElItES ON the ANl oo ie s as entch i o S8BT bbb kel SRR PP ot S04 st b B whi 32
Equipment Report: Olson CB Surprlse Package 60
On the Citizens Band.........................cocccoc . Spi 75
Across the Ham Bands: What SWR’s Are All About................ Herb S. Brier, WOEGQ 77

Short-Wave Report: Short-Wave Stations of Bolivia.. Hank Bennett, W2PNA 83

Attention All CB’€rs................cccoiiiiiin . 98
Short-Wave Monitor Certlflcate Appllcatlon ............ i i b 117
Electronic Features and New Developments
POP'tronics NEeWS SCOPE........oooiiiiiiiiiiiiiiiiiiii e ee st ae e e S —— 6
Electronic Measurement QUIzZ.. ... Robert P. Balin 44
AMVER + RAMAC — RESCUE....... 8 P T bbb e o e ey 2 o Scott Gibson 48
Transistor Tester Roundup........................ e o g G s o E. G. louis 65
TranSiStor TOPICS. ...uueruerereeiir ittt e ses b b es e smaignas e lou Garner 80
Stereotaped New Year (a Carl and Jerry Adventure).............. John T. Frye, W9EGY 85
Departments
Letter Tray.............. — i + AT ST T TR CRTE PV — 8
Tips and Techniques...... et il
Coming Next Month..............
POP'tronics Bookshelf......................c.. AP,
INEW  PTOAUGES . 12 1o aorote 116741 T ke T e e e RS oo
Copyright © 1962 by ZIFF-DAVIS PUBLISHING COMPANY. All rights reserved.
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Scott Stereo Tuner Kit
Wins Rave Reviews
from every Leading Hi-Fi Expert!

Just one year ago Scott introduced the LT-110 FM Stereo Tuner
Kit. High Fidelity Dealers built this superb kit themselves, exam-
ined its many features, and recommended it without reservation.
Enthusiastic kit builders deluged us with mail. Now the verdict is
in from all the leading technical experts. Never before in the his-
tory of the industry has a single kit received such unanimous
praise. We reprint a few excerpts below.

from Popular Electronics

A test model of the LT-110
was wired at POPULAR
ELECTRONICS in just
under five hours. Another 40
minutes was used for careful
alignment and the tuner was
“on the air.” . ., The LT-110
met or exceeded all the manu-
facturer’s detailed specifica-
tions on sensitivity, distor-
tion, output level, a.c. hum,
and capture ratio. . . . the
audio response is excellent,
being within =+ 1 db, from
approximately 20 to 16,000
cycles. . .. Channel-to-channel
crosstalk is particularly ex-
cellent both in terms of uni-
formity and the fact that it
holds up well above 10,000
cycles. . . . Frequency drift of
the L'T-110 from a cold start
is extraordinarily low less
than 5 ke. The a.c. hum level
(referred to 100% modulation)
is low and exceeds the manu-
facturer’s rating by 5 db. . . .
It’s difficult to imagine a kit
much simpler to assemble than
the LT-110. The full-color
instruction book eliminates
just about the last possible

chance of wiring errors. . . .
From a plain and simple
operational standpoint, the

LT-110 works well and sounds

good.” )
Popular Electronics, Oct. 1962

Janvary, 1963

from ELECTRONICS WORLD

‘“‘Construction time for the
unit we tested was 6%
hours, without alignment.
. . . in listening tests, the
tuner showed its high use-
able sensitivity to good
advantage. Using an in-
door antenna which pro-
duced marginal signal to
noise ratios on most other
tuners we were able to
get noise-free, undistorted
stereo reception.””

Electronics World, Nov. 1962

from AUDIO

“The L'T-110 (is) so simple to
build that we unhesitatingly
recommend it for even the
novice. . . . We found that the
useable sensitivity (IHFM)
was 2.1 uv. . . . a fine stereo

tuner and an unusually easy
Audio, April 1962

kit to build.”

from RECORD GUIDE

““It seems to me that every
time I turn around I am
building another of H. H.
Scott’s kits. And each time
I end up praising the unit
to the skies.

The Scott instruction
books should be a model
for the industry. They
feature full-color, step-by-
step, illustrated directions.
Each resistor or other com-
ponent is shown in the

www.americanradiohistorv.com

progressive phases in its
color code and in its proper
position. . . .

This tuner kit has to be
ranked on the same plane
as H. H. Scott’s factory-
wired units. It is an ex-
cellent product. . . . very
likely to give long, trouble-
free service.”

American Record Guide, Sept. 1962

Now Sonic Monitor* Added ...

Scott’s unique Sonic Monitor has now
been added to the LT-110. This fool-
proof stereo signaling device tells you
audibly when you are tuned to a
stereo station.

LT-110 FM Stereo Tuner Kit. .. $159.95

LK-48 48-Watt Stereo Amplifier Kit ... $124.95
LK-72 80-Watt Stereo Amplifies Kit . . . $159.95
LC-21 Stereo Control Center Kit . .. $99.95
LK-150130-WattStereo Power Amplifier Kit ... $169.95

*Patent Pending. (All prices slightly higher
West of Rockies.)

il SCOTT

H. H. Scott, Inc. 111 Powdermill Road
Maynard, Massachusetts  §20-1

Rush me complete details on your
LT-110 M Stereo Tuner Kit and
other superb Scottkits. Be sure to
include your new free Stereo Record,
““T'he Sounds of FM Stereo’’ showing
how new FM stereo sounds, and
explaining important technical
specifications.
Name
Address.
City . State

Export: Morhan Exporting Corp-, 458 Broadway, N.Y.C.
Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto
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Seco
Tube
Tester

POPULAR

ELECTRONICS

)%_ “—%@ | ; | World's Largest-Selling Electronics Magazine
Y J
GUARANTEE

Esch Seco Nodel 25 i‘z;*;';g';gs‘;}‘;;“,‘,‘fy,f;?i?é Publisher PHILLIP T. HEFFERNAN
teed to o ill
}“"’-‘.‘.‘Si-.'?ffu"f"cli"l"(ﬁf’;‘&f”&:! - Editor OLIVER P. FERRELL
nis!
cent for one year from date of P‘y:: Managing Editor JULIAN M. SIENKIEWICZ, WA2CQL
XXX XA A .
it Editor JAMES A. ROTH
A SECO PLUS ) )
R i s Assaciate Editors RICHARD A. FLANAGAN
. 3 £ Guuranteed against obsolescence. New
Seco Model 88 gives you patented Seco Grid | MARGARET MAGNA
Circurr, alsn. CA'ljll'Ol)E Eatissiox test plus: | Assistant Editor DAVID N. KAPSACK
@ Check for grid emission ond all @ Few controls—simple oper-
common leakage and short faults ation—compact, light-
in one step. READ ON METER. weight size. P ¢ Draftsman ANDRE DUZANT

Cathad issiontesti ial i -
@ Cathadeemissiontestinspecial @ Convenient fast-find setup Amateur Radio Editor H. . BRIER, WOEGQ

low impedance circuit. information in cover.
® BU{/nTo\;n-proof ;ne'er employing @ Check for filament continu- C8 Editor M. P. SPINELLO, 18W4689
M lifyi ircuit. i 5
a omp.l ying C|rsu1| ) |!y ond open elements Semiconductor Editor L. E. GARNER, JR.
For full information see distributor, or send coupon.

Short-Wave Editor H. BENNETT, W2PNA

a - ——— e — — T e = e e s e

l x4 fz%osﬁtffzﬂ%"{lis.w:ﬂc- ol 0 I | Contributing Editar J. T. FRYE, WOEGV
5 ver Drive, Minneapolis 20, Minn. -
l Send free ] Model 88 information [ ‘‘How to Test Tubes.” I Editoriol Consuitant OLIVER READ, WATWV
| Name ; Advertising Manager WILLIAM G. McROY, 2W4144
Address l Advertising Service Manager ARDYS C. MORAN
City. State.
J | ZIFF-DAVIS PUBLISHING COMPANY

Editarial and Executive Offices (ORegan 9-7200)
One Park Avenue, New Yark 16, New York

William B. Zitf, Chairman of the Board (1946-1953)
William Ziff, President

W. Bradford Briggs, Executive Vice President

Hershel B. Sarbin, Vice President and General Manager
M. T. Birmingham, Jr., Vice President and Treasurer
Robert P. Breeding, Circulation Director

Charles Housman, Financial Vice President

Stanley R. Greenfield, Vice President

Midwestern and Circulation Office (WAbash 2-4911}
434 South Wabash Avenue, Chicago 5, Illinois
Midwestern Advertising Manager JAMES WEAKLEY

Fabulous Low Prices!

Large Select Stocks! Western Office (CRestview 4-0265)

SEND FOR FREE Dependable, Fast Service!. || 9025 Wilshire Boulevard, Beverly Hilis, California
O PLENE LIS, ‘ Western Advertising Manager, WILLIAM J. RYAN, 11Q3002

8942 Foreign Advertising Representative

:eg D. A. Goodall Ltd., London, England

i
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2A3 MANUFACTURERS "c )
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SUBSCRIPTION SERVICE: All  subscription correspondence
should be addressed to POPULAR ELECTRONICS. Circulation
Department. 434 South Wabash Avenue. Chlcago 3. Illinois.
Please allow at Jeast six weeks for change of address. Include
® All tubes lab-tested for mutual con- POSTAGE PAID. Send your old address as well as new-——enclosing if Dosslble an
ductance, life test. ® Guar. FREE 1 yr. 25¢ handlg. address label from a recent issue.

replacement any tube falling ander all under $5. 25% dep.

operating cond. ® Adv. tubes not nheces. C.0.D.'s. Send approx. EDITORIAL CONTRIBUTIONS must be accompanied by return
sarily new; may be elec. perf. fact. see- post. on Can. & foreign postaze and will be handled witli reasonable care; however.
onds or used—clearly marked. orders. publisher assumes no resbonsibility for return or safety of
art work. photographs or manuscribts.

Always say you saw it in—POPULAR ELECTRONICS
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WITH TRANSISTORIZED
METER . . . PLUS NEW “MODULAR
CIRCUITS” TO BUILD

AT HOME!
.

Now repure for GOOD
JOB OPPORTUNITIES IN
ELECTRONICS Faster—with

— Transistorized, Portahle, AC-DC Multimeter

— For 3-Dimension Circuit Building 22 :

To help you get ready F-A-S-T-E-R .. . and TROROUGHLY . . . for good-paying job opportuni-
ties in the fast growing Electronics field, DeVry Technical Institute now presents the new-
est and finest training advantages in its over 30 years of experience. Now ... ATHOME . ..
in your spare time, you prepare with “industry-type” home laboratory equipment. To .y >

provide real PRACTICAL EXPERIENCE, you build a quality Transistorized Meter and a 5-inch . OSCILLOSCOPE
industrial-type Oscilloscope . ... work with small, 3-dimensional circuits on DeVry's new
Design Console . . . use highly Tnstructive home training movies . . . and follow up-to-date
lessons-with many time-saving fold-out diagram sheets. DESIGN

Little wonder DeVry men qualify for such fine opportunities in Space-Missile Electronics, CONSOLE
Automation, Computer Work, Radio-TV, Industrial Controls, and other fields.

You fearn PRACTICAL techniques important in today's Space Age industry, because you
build many compact circuits with the streamlined Electro-Lab, using exclusive solderless
“modular connectors.” You perform over 300 construction and test procedures in all! Your
self-built test equipment has function-grouped controls, meter scales color-keyed to the
panel markings —much like instruments used on today's jobs. What's so important, the
home laboratory and the test equipment are YOURS TO KEEP!

INDUSTRY NEEDS R * Trademark ®
TRAINED MEN 1 - ’
Through this remarkable 3-way method, DeVry's training goes all the way from MAIL COUPGN FOR FREE FACTS

DeVry Tech has helped thousands of am-  radio repair . . . to space-missile elec- R——— -
bitious nfen prepare for good jobs or their tronics. That's the range of subjects cov- E,’IEXF‘[,JF,.‘E,’:{“'A‘:#, 'c’?.?ﬂ!gﬁ, 1., Dept. PE-1-T =
own profitable full-time or part-time serv-  ered in its programs AT HOME or in its

Please give me your two free booklets, “Pocket Guide to Rea!

ice shops. It is the newest in a long  well-equipped training centers in Chi- Earnings* and “Electronics in Space Travel'; also include details
series of PRACTICAL training aids that cago and Toronto. You learn up-to-date on how to prepare for a career in Electronics. | am interested in
we have pioneered and developed in more  techniques, working with new equip- the following opportunity fields (check one or more):

than three decades of experience. Sound  ment, modern texts, movies—one of to- D Spacelt MisilelElectronias | B G or T mn 11005
interesting? Then see how DeVry Tech day's finest combinations of training O Microwaves ] Broadcasting

may help YOU. Mail the coupon today. equipment . . . geared for RESULTS!

‘N\P\,OYMENT SER V’CE When you compiete the program,

adar O industrial Electronics
O Automation Etectronics

Devry's efficient Employment Service e — e —Aed
is ready to help you get started. There ts no extra charge —ever—for this aid. Address. Apt
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL -
] ¥ . T | City . Zone_ State

= 4 : [0 Check here if you face military service.
Canadian residents: Write DeVry Tech of Canada, Ltd.
970 Lawrence Avenue West, Torento 19, Ontario

January, 1963 5
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POP’tronics

NEWS SC

PLASTIC RADAR EYE—Engineers are making final checks here
on a new, almost transparent, shipboard radar antenna lens
system that uses metalized plastic in place of heavier and
less efficient aluminum., The manufacturer is the Sperry Gy-
roscope Company, Great Neck, N.Y. The lens system, which
forms part of the radar setup used to help guide the U.S.
Navy's “Talos’ shipboard air defense missile, produces twice
the signal gain of earlier metal versions. Molded of plastic-
impregnated Fiberglas and coated with silver to make 1t elec-
trically conductive, the lens is composed of 4100 separate
celis which focus high-energy radar beams.

THE ELECTRIC EYES HAVE IT! A new nationwide gift coupon
program to be launched by Gift Stars, Inc., of Minneapolis,
Minn., has been made economically feasible by an optical
scanning system capable of ‘reading’’ 1500 coupons per
minute (11 billion coupons annually). The “Orthoscanner,”
developed by Honeywell Electronic Data Processing, Boston,
Mass., scans the bar-coded data on the coupons and comes up
with the following information: how much a coupon is worth,
in whose product it was packed, and where it was distributed.
All this and more, with an uncanny accuracy of 99.999%,, even
when handling soiled and partially torn coupons!

HIGHWAY CRANK—The development of an emergency signal-
ing system, called “Turn Call,”" is undergoing field evaluation
tests on a five-mile section of the Garden State Parkway in
New Jersey. Developed by the ITT Kellogg Communications
Systems Division of International Telephone and Telegraph
Corporation, the system speeds rescue to the injured, or auto-
mobile service assistance to stranded drivers. “Turn Cali”
consists of a number of roadside transmitter units over which
motorists can call police, ambulances, or service trucks, de-
pending on their needs. Several turns of the call-box crank
provide electrical power, and preset coded r.f. signals are
picked up by receivers located at a service plaza, maintenance
garage, or a toli booth where tie-in with the main toll road
communication system is available.

GET LOST? Not with the new flight navigation device intro-
duced by ACF Electronics, a division of ACF Industries, in
Paramus, N.J. Installed in the cockpit of a small plane, the
electronic navigator gives the pilot a continuous picture of his
flight position by means of a small red dot that moves in
synchronization with the plane across a course map. The
moving dot acts in response to bearing and distance informa-
tion transmitted by local Federal Aviation Agency ground
radio stations and received by VOR (Very High Frequency
Omni Range) and DME (Distance Measuring Equipment) in
the aircraft. Tabbed the ‘‘Flitefix 11, the device has a scale
selector to coincide with the scaie of any aeronautical map.

POPULAR ELECTRONICS
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why settle for a routine
job in electronics while

others move ahead?

Read how CREI Grad Roy S.
Reichert has advanced from mainte-
nance work to the design of electronic
equipment at one of the world’s lead-
ing laboratories.

LET'S LOOK AT THE FACTS. Men with ordinary quali-
fications may always be accepted for routine, low-paying
jobs. But for critical technical assignments in well-paying
career positions with engineering status-—where elecironics
is applied to the frontiers of the missile and space programs—
only men with advanced technical knowledge will do.

MEN LIKE ROY S. REICHERT enjoy rewarding careers
because they have equipped themselves with the practical,
up-to-date knowledge of advanced electronic engineering
technology which industry demands. Mr. Reichert had a
routine job when he enrolled in a CREI Home Study Pro-
gram. Today he helps design complex test equipment used in
the development of Transistors at Bell Telephone Labo-
ratories.

YOU HAVE THE SAME OPPORTUNITY. CREI offers you
a complete home study program in electronic engineering
technology. We equip you with praclical knowledge of elec-
tronics required for well-paying positions and put you on the
level of specialization where men are in demand and progress
most rapid.

o

CREI GRAD ROY A. REICHERT makes an adjustment on
the prototype of a programmable power supply which he designed
and built in his capacity as Senior Tehnical Aide, Bell Telephone
Labs, Murray Hull, N. J.

CREI EDUCATION IS RECOGNIZED by such large cor-
porations as Pan American Airways, Federal Electric Corp.,
The Martin Co., Canadian Broadcasting Co. and Mackay
Radio. They pay all or part of CREI tuition for their
employees.

CREI HAS 36 YEARS OF EXPERIENCE in advanced tech-
nical education through home study. CREI has developed
electronics courses for the Army Signal Corps, special radio
technician courses for the Navy and group training programs
for leading companies. CREI also maintains a Residence
School in Washington, D.C. and invites inquiries from high
school graduates.

YOU CAN QUALIFY for a CREI Correspondence Program,
if you have basic knowledge of radio or electronics and are a
high school graduate or the equivalent. Send for the FREE
1963 edition of our 58-page book describing CREI Programs
and career opportunities in electronics. Use coupon below, or
write to: The Capitol Radio Engineering Institute,

Dept. 1201-A, 3224 Sixteenth St., N.W., Washington 10,D. C.

FOLLOW THE FOOTSTEPS of thous-
ands of CREI men who hold positions as
associate engineers, engineering aides,
field engineers, project engineers and
technical representatives.

YOU ARE GUIDED and assisted with
personal attention from CREI’s stafl of
experienced instructors. You study courses
to which a number of leading engineers and
scientists have made substantial con-
tributions.

CHOOSE FROM PROGRAMS covering
every important field of electronics:

Servomechanisms < Radar »
Instrumentation < Computers »
Aeronautical and Navigational «
Communications * Aero-Space ©
Television * Automation and

Industrial Engineering
Technology °* Nuclear
Engineering Technology

Januvary, 1963

“Mail coupon today for FREE 58-page book

—1963 Edition Now Available

CJRJE] 1]

THE CAPITOL RADIO ENGINEERING INSTITUTE Founded 1927 = 4
Dept. 1201-A, 3224 Sixteenth ST., N.W., Washington 10, D. C. 1

Please send me detalls of CREI Home Siudy Programs and Free Book,
sYour Future in Electronics and Nuclear En€incering Technology.'’
My qualifications are noted to obtain immediate service.

CHECK FIELD OF GREATEST INTEREST: [ Nuclear Engineering Technology

(] Eiectronic Engineering Technology L] Automation and Industrial Electronic l
{J Servo and Computer Engineering Technology Engineering Technology
[] Aero and Navigational Engineering Technology L[] Communications =

Name ...
Address
City ..
Employed by ___
Type of present work ...
Education: vears High School
Efectronics Experience .
Check: [0 Home Study [ Residence School [ G.I. Bill

S ey it i i e T D D iy it Sy Sy e e S o e ey RS S S S T S bt

T TSP —
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The Model 88 . ... A New Combination

TRANSISTOR RADIO TESTER
_‘ DYNAMIC TRANSISTOR TESTER

AS A TRANSISTOR TESTER

The Model 88 will test all tran-
sistors including NPN and PNP,
silicon, germanium and the new
gallium arsinide types, without
referrtng te characteristic dala
sheets, The time-saving advan-
tage of this technique ls seif-
evident. A further benefit of this
service is that It will enable you
to test new transistors as they
are released|

Model 88—Transistor Radio Tester
and Dy namlc Transistor Tester
Total Prics
Terms: $8. 50 after 10 day trial, then
$6.00 monthly for 5 months if satis
factory. Other- wise return, no ex-
planation necessary.

The Model 88 will measure the
two most important transistor
characteristics needed for tran-
sistor servicing: leakage and
gain (beta).

AS A TRANSISTOR RADIO TESTER

The Model 88 provides 2 new simpiified rapid procedure—a technigue
developed specifically for transistor radios and other transistor devices.
An R.F. Signal source. modulated by an audlo tone is injected into the
transistor receiver from the antenna through the R.F. stage, past ihe
mixer into the I.F. Amplifier and detector stages and on to the audio
amplifier. This injected slgnal is then followed and traced through the
recelver by means of a built-in High Gain Transistorized Signal Tracer
until the cause of trouble mhether it be a transistor. some other com-
ponent or even a break In the printed circult is located and pin-pointed.

Try it for 15 days before you
buy. 1 completely satisfled
then send 58 50 and pay
balance at rate of $600 per
month untsl total price of

Mode! R8 comes housed in a handsome portable case. Only ..
an_Audie Probe for Amplifier Traeing and a Signal
DEPT.D-948 3849 Tenth Ave,, New York 34, N.Y. V

Complete with a sel of Clip-On Cables for Transistor s 50
Injector Cable Complete—unothing else to buy! 38
Please rush Model 88. If satisfactory. 1 will pay :‘
'

Testing. an R.F. Diode Probe for R.F. and LF. tracing;
MOSS ELECTRONXC INC.
on terms specified, Otherwise T will return tester.

$38 50 (plus postage) i3 patd Name.

~—No Interest or Finanee Addre: »
Charges Added! If not com-

pletely satlsfled. trturn to City Zone. State $

us. no explanation necessary All prices net. F.O.B., N.Y.C.

B it i

SAV
MONEY!

RUSH US YOUR LIST
OF HI-FI COMPONENTS
FOR A VERY SPECIAL
GROUP QUOTATION

WRITE FOR FREE AUDIO
DISCOUNT CATALOG A-15

New low prices on tape re-
corders, amplifiers, tuners,
loudspeakers, cartridges, etc.

ELECTRONICS COMPANY
120 LIBERTY STREET
NEW YORK 6, N. Y.

Lzent

"LETTER

on, we changed L2 to 7 or & turns of #22

w on & 1/4° [ R,Aﬂ. Constructic

Address correspondence for this department to:
Letters Editor, PoruLar ELECTRONICS
One Park Avenue. New York 16, N. Y.

Who Checks 'Em?

M My results in building projects published in
P.E. have been far from good. I never have com-
plete success with these construction projects and

ﬁ@g\ ; 9

don’t feel that it is my fault. Since I think many
other P.E. readers feel as I do, can you tell me
just what is done te insure that the claims made
by an author are true?

PETER GALVIN
Nutley, N. J.

We're sorry, Peter, to hear that vou have had
some problems with construction projects pub-
lished in P.E. As any author who has published
an article in this maguzine can tell vou, our editors
are pretty rough. Over 95% of the construction
projects are tested in our ofices and labs. Many
of them uare modified by the editors, and one out
of every five is rebuilt to suit owr specifications.
Innumerable parts are changed each year in vari-
ous projects to make items work better, or to be
sure that comparable parts can be oblained
throughout the United States.

In the past eight years we have found that
three-fourths of the projects which readers claim
don’t work have been built from junk-box purts—
laced with liberal substitutions. The rest of the
“don’t work” projects have been built by people
who did not follow our detailed instructions.

"Drainpipe 8"

B Having recently completed the remarkable
speaker system in a sewer pipe (“Clean Sound
from the Drainpipe 8,” June, 1962), I would like
to extend my congratulations to Mr. Weems on
his excellent project. I am very hapoy with my
version of it, which cost about $25.00—including
the speaker. The reproduced sound compares fa-
vorably with many much more expensive systems.
CHARLES GEHRMAN

Baltimore, Md.

"Lodestar” Clarification

B In the schematic and Parts List for “The Lode-
star” (Sept., 1962), there is no mention of voltage

Always say you saw it in—POPULAR ELECTRONICS
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A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a 1st
Class FCC License.

License

UMDl T

L H08K LA DRRE VICATION ST WY

If you want a Ist Class
FCC ticket quickly, this
streamlined program will
do the trick and enable
you to maintain and serv-
ice all types of transmit-
ting equipment,

Pick the course for your career...

Mobile Radio, Microwave
and 2nd Class FCC Prep-
aration are just a few of
the topics covered in this
“compact” program . . . ?
Carrier Telephony too, if
you so desire.

Here's an excellent stu-
dio engineering brogram
which will get you a 1st
Class FCC License and
teach you all about Pro-
gram Transmission and
Broadcast Transmitters.

e

Get A Commercial FCC License
... Or Your Money Back!

A Commercial FCC License is proof of electronics skill
and knowledge. Many top jobs require it . . . every em-
ployer understands its significance. In your possession, an
FCC Commercial Ticket stamps you as a man who knows
and understands electronics theory . . . a man who’s
ready for the high-paid, more challenging positions.

Cleveland Institute home study is far and away the
quickest, most economical way to prepare for the FCC
License examination. And that’s why we can make this
exclusive statement:

The training programs described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License . . . or your
money back!

Before you turn this page, select the program that fits
your career objective. Then, mark your selection on the

Cleveland Institute

of Electronics ;e
3 I

1776 E. 17th Street, Dept. PE-98 £ &

Cleveland 14, Ohio Hrg 19

Accredited Member

January, 1963

coupon below and mail it to us today. We’ll send you . . .
without obligation . . . complete details on our effectiva
Cleveland Institute home study. Act NOW . . . and
insure your future in electronics.

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronics
1776 E. 17th St., Dept. PE-98 r

Cleveland 14, Ohio H t
Piease send FREE. Carecer Informa- -OW o succeed
in Electronics

tion prepared to help me get ahead in
Electronics, without further obligation.
WIH.\WMWM‘M‘M“‘»%#
[
[ First Class FCC License

CHECK AREA OF MOST
[ Electronic Communications

INTEREST—

D Elecironics Technology
[ Industrial Electronica

[ Broadcast E ing O _ i
other I

Your present tion ]

f

Name S Age. I
(please print) l‘

Addr ¥

b

City. Zone, State ]

L PE-98 I
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Fill in coupon for a FREE One Year Subscription to
OLSON ELECTRONICS' Fantastic Bargain Packed
Catalog — Unheard of LOW, LOW, WHOLESALE
PRICES on Brand Name Speakers, Changers, Tubes,
Tools, Hi-Fi's, Stereo Amps, Tuners, and other Batgains.
NAME S
ADDRESS _
CITY. ZONE___STATE_____

If you have a friend interested in electronics send his
name and address for a FREE subscription also.

OLSON ELECTRONICS

INCORPORATED

836 S. Forge Streef Akron 8, Ohio

"NEW - - by KUHN

SHORT WAVE MOBILE CONVERTER

Listen to overseas short wave stations argund the world
while you drive. Hear news direct from London, Paris,
Moscow. Cologne, etc. Covers 19, 25, 31 and 49 Meter
Bands plus extra Band for 40 Meters and Canadian Time
Signals. Works with any standard .

12 volt transistorized car radio

Cfmt be i‘nts}falls}letd inbminkuttes Cor;ql 351A Y
plete wi g. bracket. Works
with your present antenna. Noth- $34.95 "‘

ing else to buy. s

FIRE

AIRCRAFT ¢ POLICE o
I~ 348A LS 345A
. Complete .= Complete

ﬂ@ $34.95 4 $29.95
T istorized, directly t hil =
CS?&%{rie; cPoweredc“v‘vléhuné:cl{E Cry'stalt cox;ltr(;}led Mobile
ontained mercury cell. ceile i i
S btiiiy. Desited [} Soproraers MEMly eficeny
for car. home or portable re- 1t t t F 150
ceivers. Two types available: Alr- volt auto system. For -
glréft VHF 115-180 MC or 150-162 174 MC or 30-50 MC.

A low cost turntable converter for any 10 $14 95
MC area of: 26-54 MC, Aircraft VHF, or .
150-160 MC. Easily installed.
use with home or auto sets.

For
315A

Tuner same ranges as above but for
uﬁ v5vith small table model radios 325C
$14.9

Order today or send for free catalog on full line
of converters and receivers for every application.

20 GLENWOOD

CINCINNATI 17,

Letter Tray

(Continued from page 8)

ratings for some of the capacitors. What should the
ratings be?

ROBERT J. THORSTENSEN

Inglewood, Calif.

We didn’t list voliages for the paper, mica, and
ceramic capacitors because the voltages aren’t criti-
cal. Just about any of these capacitor types will
have a rating of at least 100 wvolls, which is well
above the highest voltuge yoi’ll encounter in the
“Lodestar.”

Hear "Satellites on the Air"'?

B The monthlv “Satellites on the Air” list seems
like a very good idea, but it’s hard to tell what

these satellites sound like and when you've zeroed

in on one. How about providing some hints as to
what to listen for?

ForBEs RoCck WELL

North Andover, Mass.

We're sure that you, and many other P.E. readers,
will be glad to know that just such an article is
scheduled for next month. If you're just guessing
about those “Satellites on the Air,” our February
issue will put vou on the beacon.

In Defense of "A New Breed of Hams"

B In the October, 1962, Letter Tray, you pub-
lished a letter from hams John Maass and Peter
Schumacher in which they called CB’ers “lids”—
among other things. Granted, there are many CB
licensees who are real jokers. They run wild on
power, stick up 80" antennas solely for CB oper-
ation, “play™” with their transmitters, and, in gen-
eral, foul up the CB service for those who use it
as it was intended to be used. With the aid of
the FCC, we have tried to police our own ranks;
but we still need help—constructive help—not just
negative criticism. My message to the discontented
“jugs” (which is what we CB'ers call hams) is that
when one of them finds a CB’er violating the FCC
regulations, he should notify the local CB club.
And remember, there are some hams who need
policing, too
RoBerT JoNEs, 12W 1009
Sacramento, Calif.

B Although I agree that many CB’ers have no
respect for FCC regulations and should be re-
moved from the air waves, there is much to be
said against some hams, too. As an example, the
other night I tuned in on 75 meters and came
across what 1 believe to be one of the sorriest
bunches of hams in the country. These operators

so wound up in high-power transmission—thought
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www.americanradiohistorv.com


www.americanradiohistory.com

Learn Electnonics

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

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 Federal
Government evidence of your qualifications in electronics. Em-
ployers are eager to hire /icensed technicians,

WHICH LICENSE FOR WHICH JOB?

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

The SECOND CLASS radiotelephone license qualifics you to
install, maintain and operate most all radiotelephone equipment
except commercial broadcast station equipment.

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

GRANTHAM TRAINING PREPARES YOU

The Granthani Communications Electronics Course prepares you
for a FIRST CLASS F.C.C. Jicense, and it does this by TEACH-
ING you electronics. Each point is covered simply and in detail,
with emphasis on making the subject easy to understand. The
organization of the subject matter is such that you progress, steps
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 his first class license in a relatively short time.

RESIDENT CLASSES HELD IN FOUR CITIES

To better serve those students who wish to attend resident
classes, Grantham School of Electronics offers DAY and
EVENING classes in four different cities—Los Angeles,Seattle,
Kansas City, and Washington,D. C. The same rapid course in
F.C.C. license preparation is conducted in all four locations.
Jf you are interested in attending a DAY or EVENING class,
indicate the city of your choice in- the coupon below, and mail
the coupon to Hollywood for free information. There is no
obligation of any kind.

GRANTHAM
SCHOOL OF ELECTRONICS
LOS ANGELES * SEATTLE « KANSAS CITY + WASHINGTON

1505 N. Western Ave., Los Angeles 27, Calif, ... H0 7-7727
408 Marion Street, Seattle 4, Washington. . .....MA 2-7227
3123 Gillham Road, Kansas City 9, Mo. . ...
*821—~18th Street, NW, Washington 6, D,C, ......ST 3-3614

Accredited Member of the
National Home Study Council

. MAIL COUPON NOW=~NO SALESMAN WILL CALL=>»
January, 1963

for your future.

details of our training

This booklet

and explains what an
F.C.C. license can do

7

2

Upgrade Your Income with a First Class

F.C.C. LICENSE

HERE'S PROOF...

that Grantham students prepare for F.C.C. examinations in a
minimum of time. Here is-a list of a few of our recent graduates,
the class of license they got, and how long it took them:

License Weeks

Gary .Deleo, 9219 N.E. 76th St., Vancouver, Wash. . st 12
Dennis P. Miller, 416 W..0ak St., Alexandria, Va. 1st 12
Cecil C. Hironimus, 113 Berwick Rd., Johnstown, Pa. Ist 12
Max D. Reece, 4222 Fremont Ave. N., Seattle 3, Wash. .. 1st 20
Robert Benns, 3802 Military Rd. N.W., Washington, D.C. 1st 12
Jon M. Martin, 7913 Sausalito Ave,, Canoga Park, Calif. 1st 24
Kline H, Mengle, 401 Granville Dr., Silver Spring, Md. .. 1st 24
Gary D. Burnard, Johnson Rd., Kirkwood, RD #1, N. Y. 1st 12

YOUR F.C.C.LICENSE

IS U.S. GOVERNMENT EVIDENCE OF
YOUR KNOWLEDGE IN ELECTRONICS

S

(Mail in envelope or paste on pastal card)

To: GRANTHAM SCHOOL OF ELECTRONICS

i

NATIONAL HEADQUARTERS OFFICE t

1505 N, Western Ave., Hollywood 27, Calif. |

Gentlemen: i
Please send me your free booklet telling how | can get my com- |
mercial F.C.C, license quickly. | understand there is no obligation 1
and no salesman will call, :
Name. Age :
Address. {
City. State :

I am interested in:

[JHome Study,  [J Kansas City tlasses, 33A
[ Seattle classes,

[ tos Angeles classes, [J Washington classes |

11
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ONE \UNIT for

ELECTRONICS

GLOBE SIGNAL OPTIMIZER

Zin1CBTESTER!

7 pieces of test equipment in one compact, poitable, handsome 2
pound case. 1 A watl meter 2. Modulation Monitor 3. Field
Strength Meter 4. Antenna Output Meter 5. Checks and Tests
Crystals 6. Measures Standine Wave Ratio 7. Measures Base or
Mobile Antenna Efficiency See it at your distributors now
there’'s nothing like it.
No. 65-518 7 in 1 CB Tester CB Net 47.50
LINIZENS BAND

2 Wy adion and (o

[] send me free tester specification sheet.

([ SPECIAL C:B BOOK — Over 100 pages
on how to use and get the most out of ¥ ’ :
C-B. Regular $2.00 valve now only §

$1.00 {Send cash or money order.) :"'"I
Name. = /‘_‘j
Address. {a-) ;ZL
. O
City. State [ £

_GC ELECTRONICS ©0. rockroro iit” ek

Your Copies of

POPULAR
. ELECTRONICS

ARE VALUABLE

POPULAR
ELECTRONICS)

PRewiss ttscYRamICE

KEEP THEM NEAT . . . CLEAN . . .
READY FOR INSTANT REFERENCE!

Now you can keep a year's copies of POPULAR
ELECTRONICS in a rich-looking leatherette file that
makes it easy to locate any issue for ready refer-
ence. Specially designed for PoPULsR ELECTRONICS,
this handy file—with its distinctive, washable
Kivar cover and 16-carat gold leaf lettering—not
only looks good but keeps every issue neat. clean
and orderly. So don't risk tearing and soiling your
copies of POPULAR ELEcTRONICS—always a ready
souree of valuable information. Order several of
these POPULAR ELECTRONICS volume files today. They
are $2.50 each, postpaid—3 for $7.00, or 6 for §13.00.
Satisfaction guaranteed or your money back.
Order direct from:

JESSE JONES BOX CORP. pept. PE

(Established 1843)

Box 5120 Philadelphia 41, Pa.
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Letter Tray

(Continued from page 10)

of no one but themselves; in fact, they seemed to
take pride in clearing off the frequency. Transmit-
ting over one another while trying to get signal
reports was but one violation of the FCC rules.
And when told by another station that they were
causing a mess all over the band, they replied with
rudeness and jeers. What I'm trying to get across
is that improper and rude operation is not found
only on the CB frequencies.
WENDELL Davis
Sanford, Fla.

B We agree that there are some CB’ers who abuse
their privileges, but the most flagrant rule viola-
tors in our area—where over 30 CB’ers are operat-
ing—are those who have amateur radio licenses.
The 80’ towers with four-element beams that
readers Maass and Schumacher complain about are
actually legal—provided they are used primarily
for antennas other than CB antennas and that the
CB unit does not add any height to the tower. As
for QSL cards—there is no FCC regulation pro-
hibiting the practice of exchanging these cards, so
long as contact is made in accordance with other
FCC regulations.
WALTER SCHULZE, 20W3947
Joux H. Coss
Fredonia, N. Y.

Every story always has at least two sides, and so
it is with CB’ers and hams. We doubt that there
will ever be a time when violations of the FCC
rules on either side of the fence will be cempletely
eliminated, but there can and_should be a sharp
decrease in these violations. With the ranks of
hams in excess of 200,000 and those of CBlers
greater than 300,000, the FCC has a lot of trans-
missions to check up on. And just as “you can't
fool all of the people all of the time,” you can’t
catch all of the violators all of the time either.
Bob Jones’s suggestion seems quite good to us—lei
the local CB or ham club know about any viola-
tions you come across, and the club should then
do its best to remedy the situation.

Six Plus One for ''Quizoo"

B There probably wasn’t enough room in “Elec-
tronic Quizoo” (October, 1962) to list all of the
electronic parts that belong in such a “zoo,” but

e
T‘—ZLEL' Rone |
l_ _Qw 200 !

!

I

{ I

I

. Sy

others which could have been mentioned include:

SQUIRREL-cage motors, FLEA-clips, DUCKbill

pliers, RAT-tail files, GOOSEneck microphone
stands, and FISH-skin insulation.

ArTHUR MILES

San Diego, Calif.

And FLY-back transformers, too! 50~
Always say you saw it in—POPULAR ELECTRONICS
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In these times . . .

every man needs the tremendous coverage,
engineered precision, and incomparable
reliability of a hallicrafters.

Short Wave/AM

Communications Receiver
495 kc. — 31 Me.
plus 185-420 ke.

$99.95

What you can hear: English-language news throughout the
world e Hundreds of foreign stations « Radio amateurs e
Marine and aviation communications e Local broadcast and
Conelrad e Citizens band  Military channels » Voice of America
» Foreign languages ¢« WWYV international time reports e
Continuous aviation weather o Civil and emergency frequencies

Features for best reception: Electrical bandspread for ultra-fine
tuning « BFO for code reception « Automatic Noise Limiter o
Slide-rule dial with logging scale « headphone jack e tuner
output jack for use with existing audio system e Socket
for emergency or portable use on DC.

For complete Spfvcriifti:att(:(tn.sj ﬁa //I.Cfa /iefs

Dept. 4-A, 5th & Kostner Aves., Chicago 24, |1}

« » « Where the new ideas in communications are born.

rEmsT™™ S-120  Communications Re-

1 ceiver $69.95 « Short wave
1.6 - 30 Mc. plus AM in four
bands e Electrical band-
} spread e Headset jack o
BFO for code e Built-in
speaker o SWL whip anten-
na included.

Export: Commercial Department, Hallicrafters
Canada: Gould Sales Company, Montreal, P.Q.

Janvary, 1963

www . americanradiohistorv.com

$X-110 Communications Re.
ceiver $169.95 o Four bands:
AM plus 1.6 - 34 Mc. short
wave e Electrical band-
spread e Dial calibrated for
amateur bands e Antenna
trimmer, “S” meter o Crys-
tal filter, BFO, ANL o "7
tubes plus rectifier.
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To guide you to a
successful future in

ELECTRONICS
RADIO-TV
COMPUTERS

This interesting pictorial booklet tells you
how you can prepare for a dynamic career
as an Electrical Engineer or Engineering
Technician in many exciting, growing
fields: '

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
— 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!

1 Milwaukee School of Engineering L]
: Dept. PE-163, 1025 N. Milwaukee St., Milwaukee, Wis. :
g Please send FREE ‘‘Your Career”’ booklet M
§ L'm interested in 1
1 [ Electronics O Radio-TV O Computers
g U Electrical Engineering [} Mechanical Engineering
: Name. ..o Y - ¥ - -3 :
. PLEASE PRINT 1
0 Address.... 1
[ ] ]
s City... .. Zone....State. ... @
[ ] 1
[ ] 1

OI'm ellglble for veberans educatxon benefits.
Discharge date. .

s ssssssm=-

Ms-117
-----------------n‘
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Tips
Q.‘-" and
Techniques

I SWIVEL-CHAIR BASE IS
| MOUNTING FOR FLOODLAMP

Can you use a portable flood-
lamp that will roll to any
corner of your shop? You
can make an efficient (if pe-
. culiar-looking) one from the
base of an old swivel chair,
& a section of conduit, and a
round electrical ‘“wall box.”
Attach one end of the con-
duit to the center post of the
chair base and mount the
box on the other end. The box
is fitted with a cover on
i which is installed a pair of
swivel-type lamp holders, and
a line cord is run up the
conduit and wired to the
holder. The cord should be of
the heavy-duty type and
long enough to give freedom
of movement. If you wish,
you can make a bracket from
coat-hanger wire and fasten
it to the conduit to keep the
cord off the floor when it is
not in use. Now just screw in a couple of
floodlamps and you're all set.
—Wayne Floyd

SOLDERING POT
FOR YOUR GUN TiP

A soldering pot, useful for tinning wire tips
and lugs, can be devised for your soldering
gun. Just wedge
a small container,
such as a dis-
charged 22-caliber
shell, between the
heating elements
of the gun, and
you're all set. If
a cartridge is not
readily available, a
large hollow rivet will probably do the job

just as well. —Jerome Cunningham

(Continued on page 20)
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to provide the biggest

New
Electro-Voice

REGINA
200

ELECTRO-VOICE, INC., Commercial Pcoducts Division

Dept. 134P, Buchanan, Michigan

WWW.americanradiohistorv.

Sty
iu,e
".’::a k
LT Yeeia 4

sound in slim lines!

Now!Enjoy a slim-line speakersystem
that sounds as good as it looks! The
new E-V Regina 200 with component-qual-
ity speakers expressly created to meet the
challenge of ultra-thin cabinetry!

Regina excellence is based on a brand-
new 10" woofer and a years-ahead 57 tweeter.
Speaker features include an extra-heavy
ceramic magnet, edgewise-wound voicecoils
and unique suspension systems plus tradi-
tional E-V craftsmanship.

The Regina 200 is honestly rated at 50 to
15,000 cps frequency response with plenty
of efficiency for any stereo amplifier. All this
from a system just 5-5/8” deep, 24-3/8" high
and 16-3/8” wide! Complete with handy
treble balance control, the Regina 200 costs
just $89.50 in oiled walnut finish.

Solve your stereo speaker placement prob-
lems with the new E-V Regina 200, today!

EleclhoYoree

SETTING NEW STANDARDS IN SDUND
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If you're considering a future in
electronics, investigate the courses
offered by RCA Institutes Home
Study School. In the rapidly
expanding world of electronics,
good basic training in Electronic
Theory and Practice is most im-
portant. And you can be sure of
the very finest when you enroll at
RCA Institutes.

Founded in 1909, RCA Institutes
is one of the largest technical
schools in the United States de-

RCA Training
Can Be The Smartest Investment
You Ever Made!

A
. < E
A L
o %

voted exclusively to electronics.
The very name “RCA” means de-
pendability, integrity and scien-
tific advance.

The courses offered by RCA In.
stitutes are many and varied. A
complete program of integrated
courses for beginners and ad-
vanced students is available.
They include: Electronic Funda-
mentals, Transistors, Television
Servicing, Color Television, Elec-
tronics for Automation. Each one

Always say

www.americanradiohistorv.com

is especially tailored to your
needs, designed to prepare you
for a profitable future in the ever-
expanding world of electronics.
And once you become an RCA
Institutes graduate, you are as-
sured of top recognition by lead-
ing companies everywhere.

Investigate the superb facilities
for technical instruction at the
RCA Institutes today. It can be
the smartest move you ever made.

you saw it in—POPULAR ELECTRONICS
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HOME STUDY COURSES

in Electronic Fundamentals - TV Servicing - Color TV
Communications Electronics + Automation Electronics
Computer Programming - Transistors + Electronic Drafting

Voluntary Tuition Plan. All RCA
Institutes Home Study courses are
available under the Voluntary Tuition
Plan. This plan affords you the most
economical possible method of home
study training. You pay for lessons
only as you order them. If, for any
reason, you should wish to interrupt
your training, you can do so and you
will not owe a cent until you resume
the course. No other obligations! No
installment payments required.

RCA Personal Instruction. With
RCA Home Study training you set
your own pace in keeping with your
own ability, finances, and time.RCA
Institutes allows you ample time to
complete the course. Your lesson as-
signments are individually graded by
technically trained personnel, and
helpful comments are added where re-
quired. You get theory, experiment,
and service practice beginning with
the very first lesson. All lessons are
profusely illustrated. You get a com-
plete training package throughout the
entire course.

You Get Prime Quality Equip-
ment. All kits furnished with the
course are complete in every respect,
and the equipment is top grade. You
keep all the equipment furnished to
you for actual use on the job...and
you never have to take apart one piece
to build another.

RESIDENT
SCHOOLS

in Los Angeles and
New York City—
You can study
electronics in the
city of your choice.

No Previous Technical Training
Required For Admission. You
Are Eligible Even If You Haven’t
Completed High School. RCA In.
stitutes Resident Schools in Los An-
geles and New York City offer training
-that will prepare .you to work in re-
warding positions on research and pro-
duction projects in fields such as auto-
mation, transistors, comnunications,
technical writing, television, compu-
ters, and other industrial and ad-
vanced electronics applications. If you
did not complete high school, RCA
will prepare you for such training with

SEND POSTCARD FOR FREE
ILLUSTRATED BOOK TODAY!
SPECIFY HOME STUDY OR
NEW YORK OR LOS ANGELES
RESIDENT SCHOOL

courses specially designed to provide
the basic math and physics required
for a career in electronics.

Free Placement Service. RCA In-
stitutes graduates are now employed
in important jobs at military installa-
tions with important companies such
as IBM, Bell Telephone Labs, General
Electric, RCA, and in radio and TV
stations all over the country. Many
other graduates have opened their own
businesses. A recent New York Resi-
dent School class had 93% of the grad-
uates who used the FREE Placement
Service accepted by important elec-
tronics companies. .. and had their
jobs waiting for them on the day they
graduated !

Coeducational Day and Evening
Courses. Day and Evening Courses
are available at Resident Schools in
New York City and Los Angeles. You
can prepare for a career in electronics
while continuing your normal full-
time or part-time employment. Regu-
lar classes start four times each year.

3 NEW LOCATIONS

In addition to RCA Institutes Ine.
courses, Radio Corporation of America
offers a limited selection of basic Resi-
dent School Courses in Electronics at
three new locations ... Chicago, Phila-
delphia, and Cherry Hill, N. J., (near
Camden). For complete information,
write the city of your preference next to
your name on the attached postcard.

RCA INSTITUTES, INC. pepT.PE-13 A SERVICE OF RADIO CORPORATION OF AMERICA, 350 WEST 4TH ST., NEW YORK 14, N. Y.
PACIFIC ELECTRIC BLDG., 610 S. MAIN ST, LOS ANGELES 14, CALIF;

Janvary, 1963

WWW. americanradiohistorv.com
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Tips

(Continued from page 14)

PIN-POINTING
DIAGRAM PARTS

Color-coded dressmaker’s pins are very
handy for identifying wires, parts, and
= = connections on dia-
w ‘@; grams. Just attach
. the diagram to the
wall or a piece of
cardboard and
stick the pins in.
When building
equipment you can
identify parts or
wires already sol-
- dered, and when
servicing equipment the colored pins can
mark the unsoldered parts or wires.
—John A. Comstock

R e . T

«@f% o
G e
< &

-

MAKE YOUR OWN
PLUG-IN CAPACITORS

Capacitors that plug in like vacuum tubes
make servicing and replacement easy. Al-
though many commercial plug-in units are
available, you probably have some loose
capacitors around the shack that you can

install in an octal plug yourself. Start out
by mounting an octal tube socket on the
chassis. Then insert the leads of the capaci-
tors to be used in the circuit into the pins
of an octal base—from an octal base and
shield combination such as the Millen 74400
—and solder them in place. Next, wire the
corresponding socket pins into the circuit.
Fasten the shield over the octal base, and
your plug-in capacitor is ready to go.
—James V. Conklin

PRESS-FIT RUBBER FEET
ON YOUR EQUIPMENT

Small flat-head rubber stoppers from med-
icine and chemical bottles are well suited
to the task
of protect-
ing fur-
niture
against
scratches
from met-
al equip-
ment cabi-
nets. No
screws are
needed to
install these plug-in rubber feet on your
equipment. Drill a hole (slightly smaller

(Continued on page 22)

ﬁ%m
mnusasa
®STOPPER

imp
l:e%:.tl’rlofessional per-
formance I/z(mtd sag\;ezgag
1t .
antl: embled: $44.95

“cUSTOM 70" TV
SET KIT—Excellent
sensitivity. Trans-
former power supply;
3 stages of In-
Cludes slimline cabi-
! pet, 19 inch picture

tube-everything.
NOT a portable.

SEe Kt Price: $135.00

ANSISTOR RA- ¢
EFO KIT—Superb tone

Get your FREE 1963 CATALOG
from CONAR HE

It’s full of exciting new electronic
kits of highest quality. Many items
available in both kit or assembled
form. Home entertainment ‘items
that make perfect family gifts or
test instruments for the technician
who appreciates
performance. Tools, too, to make
your work easier, faster. And you’'ll

like the reasonable prices and con- }
venient payment plans which make
CONAR Kits easy to own. Mail
coupon for new 1963 Catalog now.

and sensitivity. Nodel- | division of

R e e
. Al .S. made

f,aaiis,A Kit: $25.50

20

osC

5""‘:|1LoscopE

Z_For black-white,
Kior, AM-FM and

electronic applications.

WIDE BAND T —

I GUARANTEE
Parts and
| performance

High intensity trace. | guaranteed

Extremely stable sync
Advanced design.
Kit:

$89.50 |
Assembled: $ 139.50 I

« ] by NRI—
nearly 50
years of
pioneering in
| Electronics.

BOTTOM
CABINET

1963 CATALOG
“BEST BUY" KITS

and Electronic Equipmeat from

uality and high

Madil this Coupon

CONAR
3939 Wisconsin Ave., N.W.
Washington 16, D.C.

Send me your new 1963 CONAR KIT CATALOG

Name.

Address.

Zone, State

Always say you saw it in—POPULAR ELECTRONICS
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THE SIG® DF RAD-TEL'S

RELIABILITY FOR
OVER 15 YEARS
S. *Manufacturers Suggested List Price

i Send For New Tube & Parts Catalog &
e Send For Trouble Shooting Guide

Be your own TELEVISION REPAIRMAN

The Original NOW YOU CAN
FIX YOUR OWN TV SET BOOK

You can fix your own TV if you have TV Fixit
Book - _because 80% of troubles are caused
by tubes. This book explains, illustrates trouble
and what tubes cause this trowble. Pinpoints in
over 3000 layouts by model number, pesition «angd

£ type tube causing trouble. $1 00
.

o © CEATER CORD S

6 ft., No. 154 29¢ ea. Lots of 3—25¢ ¢a.

<% RAD-TEL TUBE CO. .

55 CHAMBERS STREET, NEWARK 5, NEW JERSEY

SERVICEMEN:
RAD-TEL HAS THE
LATEST TUBE TYP

TERMS: 25% deposit must accompany all orders, balance C.0.D. Orders under $5:
add $1 handling charge rlus postage. Orders over $5: plus postage. Approx. 8 tubes

per 1 lb. Subject to prier sale. No C.0.0.s omtside continental U.S.A.

January, 1963

EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD-TEL

aty. Type Price | aty. Type Price | Qty. Type Price | Qty. Type Price
~— 024 .79 _6AUSB .87 -6K6 .63 12CUs .58
—_1AX2 .62 BAVE 41 654 .52 |___t2cus 1.08
—1B3 78| _sAwWS .90 | ___BSA7GT .98 | 12CX6 .54
-1DNS 55| ___eAX4 .66 B5H7 1.02 12D4 .69
— 1G3 .79 _BAXS .74 .65J7 .88 12DES8 .83
——13 .79 6BAB .50 _BSK7GT .95 120L8 .88
— 1K3 .79 ___6BCS .61 B5L7GT .84 12DG6 1.04
1R5 77| .___sBCB  1.04 B65N7 .65 12D57 .84
185 .75 6BEG .55 65Q7GT .94 120TS .76
1Ta .72 6BF5 .80 6T4 .99 12D0T7 .79
1Us .65 | __6BF6 .44 678 .85 12078 .78
1X28 .82 6BG6  1.70 su8 .83 | 120ws .89
2AF4 .96 _6BHS8 .98 BVEGT .54 | 12DZ6 .62
_3ALS 46| __6BJ6 .65 6W4 .81 12EDS .62
—__3AUSB .54 6BJ7 .79 6W6 N 12EG6 .62
3AVE .42 BBK7 .85 | 6X4 .41 12EK6 .62
3BCS .63 _.6BL7 1.09 6X8 .80 12EL6 .50
_3BNB .19 6BN6 .74 TA8 .68 12EZ6 57
3pUs .78 6BG6  1.12 TAUT .65 12F8 .66
3BY6 .58 | __eBQA7 1.00 JEYE 75 12FA6 .79
3IBZ6 .56 6BUB .70 Y4 .69 12FM6 .50
kio:13) .56 _6BX7 191 __8AUS 90 12FR8 .97
kD1 .58 6826 .55 BAWS .93 12FX8 .90
-30G4 -85 6BZ7 1.03 88QS .60 12G6Cs  1.06
-—3DKs .60 6C4 .45 BCG7 .63 12)8 .84
3DTs .54 _6CB6 .55 _8CM7 .70 12K5 .75
3GK5 .99 6CD6  1.51 8CN7 .97 12L6 .73
3Q4 .63 6CG7 .61 8CS7 .74 12SF7 .69
354 75| ___sCG8 .80 8EBS .94 125K7GT .85
~—_3Vv4 .63 | _ _sCLB .79 8FQ7 .56 125L7 .80
_4BQ7  1.01 8CM7 .69 scLs .79 125N7 .67
4Cse 81 6CN7 .70 11CY7 .75 125Q7GT .31
4DTe .55 6cas .92 12A4 .80 12U7 .62
4GM6 .60 6CR6 .60 12AB5 .80 | 12Ve .63
5AMB 79 6CS6 .57 12AC6 .55 12W6 71
_SANB .90 6CS7 .69 12AD6 .57 | 12X4 .47

RAD-TEL TUBE CO. NOT AFFILIATED WITH ANY
OTHER MAIL ORDER TUBE COMPANY

5AQ5 .54 6CUS .58 12AE6 .50 [ _17AX4 67
5AT8 .83 6Cus 1.08 12AE7 .84 | .17DG6 1.06
58K7 .86 6CY5 .70 12AF3 .73 | 18FWE .49
sBQ7 1.01{ ___ 6CY7 T 124F6 .67 | _ 18FX6 .53
SBR8 .83 6DA4 .68 124J6 .62 18FY6 .50
5CG8 .81 6DE6 .61 12AL5 .47 | 19AU4 .87
sCL8 .76 6DG6 .62 12AL8 .95 | 19BG6 1.39
scas .84 60J8  1.21 12AQ5 .60 18EA8 .79
SEAB .80 6DK6 .59 12AT6 .50 1978 .85
SEUB .80 6DN6  1.55 12AT7 .76 1EX6  1.49
516 72 60G6  1.10 12AU6 .51 25AX4 .70
578 .86 6DT5 .81 12AU7 .61 _25C5 .53
5U4 60 1 60T6 .53 12av6 .41 25CAS .59
5U8 .84 6078 .94 12aV7 .82 25CD6 1.52
5V6 .56 6EAB .79 12AX4 .67 25Cus 1.1
5X8 .szl 6EBS 73 12AX7 .83 _25DN6 1.42
== I e e —
5v3 46| 6EBS .94 124Y7 1.44 T 25EHS .55
6AB4 .46 6EM5 77| __ 12AZ7 .86 | __ 2518 .57
6ACT .96 6EM7 .82 1284 68 _ 25w4 68
6aF4  1.01 6EUB .79 12BD6 .50 32ET5 .55
__BAGS .70 6EVS .75 12BE6 .53 35¢C5 .51
6AH4 .81 6EW6  .57|__12BF6 .60 [ 3516 60
6AH6  1.10 | __6EYE .75 12BH7 7Y 35Wa 42
_BAKS 95 [ .__BFG7 .69 12BK5 1.00 | _3525 60 |
6ALS .47 6FVE .79 12BL6 .56 _36AM3 .36 |
6AMB .78 6GH8 .80 12BAE 1.16 5085 .69 |
6AQS .53 6GK5 .61 12BR7 .74 50C5 53
___BASS .60 6GKE .79 12BV? .76 ’ 50EHS .55
6ATS .49 6GN8 .94 12BY7 .77 50L6 &1 |
.86 BHB .58 12BZ7 .86 | 70L7 97
.85 6J5GT .51 12CNS .56 11723 .85
.52 6J6 71 12CR6 .67 807 .75
—ORDER FORM @ MAIL TODAY e e -
Tota
RAD~TEL]Tube Co. Tubes
- Tota
DeotlE Part{s) $S_
55 Chambers Street Postage §.
Newark 5, New Jersey Grand
Total s
ENCLOSED IS $__ _ = Please rush order.
_Book(s) Be Your Own TV Repairman @ $1.00 ea. #170
SEND: ____Cheater Cord 29¢ ea. Lots of 3 - 25¢ ea. #154

Orders under $5.00 - Add $1.00 handling charge - plus postage.
EI {]send FREE Tube and Parts Catalog
e [JSend FREE Trouble Shooting Guide
NAME
ADDRESS

City. . ZONE STATE.

wWww.americanradiohistorv.com
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SELL YOUR USED

EQUIPMENT Through

POPULAR ELECTRONICS’
Classified Columns!

The 400,000 readers of
Popular Electronics are
interested in your used
electronic gear or com-
ponents. If you have
something to sell, let
the readers of Popular
Electronics know about
it through the classified
advertising columns. It
costs very little—60

cents a word, including

your name and ad-

dress. Minimum mes-

sage—10 words.

i
For lt Martin Lincoln
further | POPULAR ELECTRONICS

information | One Park Avenue

22

write: ': New York 16, N. Y,

Tips
(Continued from page 20)

than the stopper diameter) in each corner
of the chassis or cabinet, then insert the
stopper for a tight fit.—George Lodenquai

BUILD IN SOME

SPARE PARTS CONTAINERS

Ever spend frustrating ‘“hours” digging
up a replacement fuse for a power supply
or a new pilot lamp for your receiver?
With spare

parts contain- ; = i
ers mounted i =
right on the .

units them- ISPARE

selves, you can P ARTS CONTAINER

save all this

fuss and both-

er. Just ggt FELT /. CHASSIS
some plastic WASHER— METAL WASHER

| containers

with screw-on caps, drill holes through
the base of each plastic container and
chassis, and bolt the container in place.
Use a felt washer between the head of the
screw and the base of the container, so that
the plastic will be less likely to crack.
—Martin J. Leff

COMING NEXT MONTH

- This half-finished stereo
) amplifier kit is sure to
catch your eye—because
it has no tubes! It's the
Heathkit AA-21 all-tran-
sistor 100-watt inte-
grated amplifier. You'll
want to read all about
this and similar units
in our February issve.

ON SALE
JANUARY 29

4

OPERATION ELECTRONIC ALERT
How much warning will we have of
an enemy surprise attack? How ef-
fective are CONELRAD and NEAR?
Don‘t miss this exclusive report!
@ REAR-VIEW MIRROR DIMMER
A night-time  bright-tight driver
can provide more than one kind of
headache. This clever dimming
device is an automatic aspirin!
@ SOLID-STATE R.F. GENERATOR
You guessed it! A tunnel diode
and a transistor team up to make
this valuable piece of test gear.

Always say you saw it in—POPULAR ELECTRONICS
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Checklist for buying a full-power
CB 2-way radio

look for these features:

TRANSMITTER POWER — For longest

transmission range possible, choose a 5
watt unit, the maximum authorized power input
tor Class D CB radios.

SENSITIVITY — A greater sensitivity rat-

ing indicates a better ability to reproduce
weak signals. Look for a sensitivity rating below
1 microvolt to capture signals transmitted many
miles away.

SELECTIVITY — A radio’s ability to re-

ject interference from channels not tuned
in, is largely determined by the type of circuit
used: superregenerative, superheterodyne or
dual-conversion superheterodyne. The latter
circuit, the dual-conversion superheterodyne,
is acknowledged by experts to be the best
circuitry for clearest reception. Says len
Buckwalter, noted communications author, in
Electronics Illustrated May 1962. **. . . look for
the dual-conversion feature if you wish fo get
top receiver performance.”

CRYSTAL-CONTROLLED CHANNELS

—Fixed crystal controls assure accurate,
fast communications contact. They enable users
to switch quickly from one channel to another
to contact different persons, to find a channel
that isn't busy. It is best to choose a CB. unit
with multiple crystal-controlled channels for an
efficient, flexible 2-way radio system.

D POWER SUPPLY — A power supply
should be an integrated part of a CB
radio. Since full-power CB radios are most

often used in vehicles and base stations, a CB
radio’s power supply should be able to oper-
ate from both a 12-volt auto battery and 110-
volt AC line.

AUTOMATIC SQUELCH — This auto-

matically eliminates annoying background
noise when a CB radio is on standby' (not
transmitting and ready to receive any radio
calls). Thus, hisses, crackles and other noises
can't distract workers, drivers, etc.

AUTOMATIC NOISE LIMITER — An
effective automatic noise limiter is neces-
sary, especially in heavily populated areas, to
shut out extraneous interferences such as igni-
tion noise. Makes messages more intelligible.

RELIABILITY —CB radios must withstand

vibration and shock which occurs during
mobile use. Solid-state components—transistors
and diodes—are less susceptible to damage
than fragile tubes.

PORTABILITY — Some full-power CB

radios may be used in the field as port-
able units when equipped with a portable case-
battery accessory. These units are generally
lightweight, compactly designed and offer
greater operating flexibility.

INSTALLATION — Compact CB radios

with simple mounting provisions don't
steal leg room in vehicles, lower installation
and maintenance costs:

Cadre Industries has two 5-watt models that rate high in every category.
Each is supplied with a press-to-talk microphone, set|of matched channel
crystals, universal mounting bracket and AC & DC cords.

Cadre ‘510’
All-Transistor, 5-Watt, 5-Channel,
plus all-channel manual Tuner, $199.95

iy
I

e
i !
&

Cadre ‘515’
All-Transistor, 5-Watt,
5-Channel, $187.50

¢

? See your Cadre distributor for a demonsiration, or for more details, write:
C” A 0D FR E= INDUSTRIES CORP. O COMMERCIAL PRDDUCTS DIVISION O ENDICOTT, NEW YORK O AREA CODE 607, 748-3373

Cenads:

January, 1963

Tri-Tel Assoc., Ltd., B1 Sheppard Ave.Wast, Willowdale, Ont. Export: Morhan Exporting Corp., 485 Broadway, New York 13, N. Y.

WWW. americanradiohistorv.com
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NOW YOU CAN
BUILD A FINE

Johober

- FOR ONLY

5930

You can assemble this new |
Schober Spinet Organ for $550 |

; — or half the cost of comparable
instruments you have seen in stores. The job is
simplicity itself because clear, detailed step-by-
step instructions tell you exactly what to do. And
you can assemble it in as little as 50 hours.
You will experience the thrill and satisfaction of
watching a beautiful musical instrument take
shape under your hands. The new Schober Elec-
tronic Spinet sounds just like a big concert-size
organ — with two keyboards, thirteen pedals and
magnificent pipe organ tone. Yet it'’s small enough
(only 38 inches wide) to fit into the most limited
living space.
You can learn to play your spinet with astounding
ease. From the very first day you will transform
simple tunes into deeply satisfying musical ex-
periences. Then, for the rest of your life, you will
realize one of life’s rarest pleasures — the joy
of creating your own music.

For free details on all Schober Organs,
mail the coupon now. No salesman will call.

THE %ﬁm @W CORPORATION

43 West 61st Street, New.York 23, N. Y. '
Also available in Canada and Australia.

— —MAIL_THIS_COUPON TODAY_ _ _

-

| The Schober Organ Corporation, Dept. PE-11 ]

| 43 West 61st Street, New York 23, N. Y. [

| [1 Please send me FREE booklet and other litera- l ’

l ture on the Schober Organs. |
[] Please send me the Hi-Fi demonstration rec- | l

J ord. | enclose $2 which is refundable when | order

| my first kit. =

: Name.......coeu.. s e e e l

I Address. . ... ol § o e v e Blea s s oo e oo = |

I CitY % - o o vovooseocsond Zone...State........ '

|l ures

' H i
ShowtaSe

A quick look at new products
in the stereo/hi-fi field*

J

HAT'S IN STORE for the world of

sound in '63? Better tapes and discs,
better equipment all around, and some
mighty striking innovations—among them,
Fisher’s MF-300, world’s first FM tuner
with remote control. Meters and tuning
eyes are gone from the MF-300; in their
place is a precision servomechanism circuit
that automatically tunes to the exact cen-
ter of the FM channel, far more accurately
than manual tuning permits. How does it
work ? You push a button, left or right, as
you choose, and there isn’t a whisper from
the speakers as the pointer moves across
the dial toward the desired station. When
it reaches that station, it stops at the pre-
cise point of maximum signal-—automati-
cally—and the selected station is heard
immediately. An optional accessory, the
RK-20 wireless remote control, even allows
you to adjust volume and turn your entire
system on and off from your favorite easy
chair.

Thanks to Heath, you can now assem-
ble your own two-keyboard electronic or-
gan. The GD-232 kit gives you a choice
of ten organ
“yoices,” ped-
al control of
bass volume,
variable vi-
brato, and
over-hanging
keyboards.
Equipped with
its own built-
in amplifier
and speaker,
the instrument
comes with a
hand-rubbed
walnut cab-
inet so com-
pact (it meas-
only
341%” x 393,” x 211%4”) that it fits just about
anywhere. Easy to build, the GD-232 is
priced at $329.95; a matching bench is
available for an additional $24.95 (both

Heathkit GD-232

“Write to the manufacturers listed at the end of
this column for more data on products mentioned

Always say ve saw it in—POPULAR ELECTRONICS
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Three points of superiority of the Fisher KX-200
StrataKit over all other single-chassis stereo
control-amplifier kits:

1. Built-In d'Arsonval Meter. For easy, positive
adjustment of bias and balance —with laboratory
accuracy. Assures peak. performance from the
start; permits ‘touching up’ for continued peak
performance throughout the years, regardiess of
tube aging. No other singie-chassis control-
amplifier kit has this vital feature.

2. Third-Speaker Output with Volume Control.
Blends the two stereo channel outputs to feed a
third loudspeaker system—at any desired volume
level. Ideal for center-channel stereo fill-in or for a
mono extension speaker in another room. Another
Fisher exclusive among control-amplifier kits.

3. The Fisher Name. The inimitable Fisher exclu-
sive. Your guarantee of a head start in kit building
— before you even pick up your screwdriver.

And there is something under the chassis, too,
that others don't have: StrataKit construction—
assembly by totally error-proof stages (strata).
Each stage corresponds to a separate fold-out
page in the instruction manual. Each stage is
built from a separate transparent packet of parts
(StrataPack). Major components come already
mounted on the extra-heavy-gauge steel chassis.

*WALNUT OR MAHOGANY CABINET, $24.95. METAL CABINET, $15.95

9987668

Wires are pre-cut for every stage —which means
every page. Result: Absolutely equal success by
the experienced kit builder or the completely
unskilled novice!

The KX-200 has a power output of 80 watts (IHFM
Standard)—40 watts per channel. Harmonic dis-
tortion at rated output is 0.4%. The architectural
brass-finish control panel is styled to match all
other Fisher-built components. Price $169.50*.
The KX-100 StrataKit, an advanced 50-watt stereo con-
trol-amplifier kit with center-channel output, $129.50*.
The KM-60 StrataKit, worid’'s most sensitive FM Stereo
Multiplex wide-band tuner available in kit form, $168.50+,
The KS-1 three-way speaker kit, only Slim-Line loud-
speaker system available in kit form, $59.50**,

1
: FREE! $1.00 VALUE!' The Kit Builder's
Manual: a new, illustrated guide to high-
fidelity kit construction.

FISHER RADIO CORPORATION

21-52 44th Drive, Long Island City 1, N.Y.
Please send me without charge The Kit
Builder's Manual, complete with detailed
information on all Fisher StrataKits.

Name__

Address

City______ Zone State

!—- 10111

*
*IN UNFINISHED BIRCH (564.50 (N UNFINISHED WALNUT.) PRICES SLIGHTLY HIGHER IN THE FAR WEST,

EXPORT: FISHER RADIO INTERNATIONAL, INC., LONG ISLAND CITY 1, N. Y. CANADA: TRI-TEL ASSOCIATES, LTD., WILLOWDALE, ONT.

THE FISHER

January, 1963
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THERE IS 600D REASON WHY Mosley
IS THE WORLDS FAVORITE!

Have you ever tuned the amateur bands and observed how many Mosley Antennas
are in use today the world ovefP Have you ever noticed the outstanding signals
that come from these Mosley Antennas ?

When you choose Mosley, you choose the best because Mosley Engineers are
hams and know what it takes to give the best performance. Mosley designs quality
into each Antenna So That Each Part Fits. All holes line up and all tubes are
machined and polished completely so that no burrs or rough edges remain. Only
6061-T6 heat-treated drawn tubes are used. This provides the strength needed
during maximum wind and icy conditions. All parts are coded so that the Antenna
can be installed with ease and without the use of a “‘yardstick’. All you need is =
a screwdriver and pliers.

When Mosley says that an Antenna is rustproof, we really mean it, because all
parts are made of materials that are truly rustproof. Hardware is made of stain-
less steel so that it is never necessary to treat it to rust-proof it. Mosley does
more than guarantee its Antennas for a given warranty period. |f for any reason
during the life of the Antenna it becomes necessary to replace parts, these parts
will only cost the material charge plus a slight handling charge. Mosley wants
you to enjoy your hobby with the least maintenance costs.

When you buy a Mosley Antenna, you can be sure that the Antenna has begn prov-
en in service. For example - - the traps of the Mosley Trapmaster TA-33 Junior or
Senior are produced under original design. They were designed for a given power
rating and they are taking that rating today. You can be sure that either the TA-33
Junior or Senior Mosley Trapmaster will give you top performance because Mosley
guarantees by test that each trap is identical to a permanent standard,

Mosley makes available to all hams special technical or engineering information.
Won't you write to us today and tell us your problems? You will be pleased with
the prompt service you receive.

- ,i* <
L /S A
E M-/.g,- | @m@ W¢FQY//{/,¢54X—S'
4.7”‘;“’ 4610 North Lindbergh Blvd.

Bridgeton, Missouri
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T/ Your . Because e Stacking

Al A-311 ¢ will attain the added gain necessary for

I17 h = « improved performance and greater depend-

y C| Beamseeos chility for your CB communications.
: G M o = T = = = 2o o e e
o g\
SRR
Average results abtoined from engineering field resrs 2
2300 showing the Rodiation Patrern of two Mosley A-311) i
vy " beoms vertically mounted - - - - Beat for base varian e
%, to mobil communicetiong! *
% Tl R, e
4y y P oy ongineorlng flald testa : =3 e =
Nt.h- ng the Rdta:::,:al;mx:':‘lmgh A- 311 beam X

i & - 1%
=i = =
A single A-311 beam, vertically mounted A pair of A-311 beams, vertically mounted at
at 0’ DB point, will give a gain in rel ¢'0’” DB point, will give a gain in relative
ative field strength of 8 DB over a refer- field strength of 11 DB over a reference di-

. s T TN = poles This will increase the effective power
ence dipole. This will increase the effec of your.CB transmitter to an equivalent of
tive power of your CB transmitter to an 63 watts. Connecting transformer & stacking
equivalent of 32 watts, cable included with A-311 stacking kit

Dependable communications depend. on.the proper antenna system. Mosley produces high
quality, top performance antennas that will assure you years of reliable service. Mosley
antennas, such as model A-311, are built of noncorrosive and rust-proof materials. All
aluminum is heavy guage 6061T6, hardware is stainless steel and associated parts are
expertly molded of durable plastic. Mosley antennas are designed for 52 ohm impedance.

Mosley A-311, 3 Element Beam List $46.88
Mosley A-311SK, Stacking Kit For Two A-311 Beams List $68.21

4610 N. LINDBERGH BLVD., BRIDGETON, MISSOURI
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Showcase
(Continued from page 24)

prices are f.ob. Benton Harbor, Mich.)

. A professional-quality, two-speed tape
deck Lafayetie’s RK-140WX comes com-
plete with built-in transistorized stereo
record/playback preamplifiers. Perfect for
playing or recording 4-track stereo tapes,
the unit boasts some outstanding specifi-
cations, including a signal-to-noise ratio of
45 db, interchannel separation of 45 db or
better, wow and flutter content of less than
0259, (at 7% ips), and operation at both
7% and 3% ips speeds. Supplied with all
connecting cables and an empty reel, it also
incorporates separate record-level meters,
a tape index counter, an automatic cutoff
switch, and a pause control. The RK-140-
WX js priced at $99.50, with an optional
portable carrying case (Model RK-145W)
available for an additional $15.00. . . . A
second product from Lafayette-this one an
FM-stereo tuner kit—features a frequency
response within 1 db from 20 to 20,000 cy-
cles and a channel separation of 35 db at
400 cycles. All coils have been carefully
prealigned at the factory, and construction
is simplified with time-saving printed-cir-
cuit boards. An advanced type of ‘“pilot
monitor” tells you when a station is broad-
casting FM-stereo, and a tuning indicator
permits precise, on-the-nose tuning. Sup-
plied with a gold front panel, a beige cover,
and sienna-brown molded legs, the KT-
660WX kit is priced at $84.50. . . . Still
another Lafayette product—a 15” 3-way
speaker—is custom built in England to La-
fayette's rigid
specifications. The
Model SK-215WX’s
woofer section
features an ex-
tremely low (25-
cycle) cone reso-
nance, and a plas-
tic-terminated
cone suspension.
Overall frequency
response is from
20 to 20,000 cy-
cles; power-han-
dling capacity, 50
watts; impedance,
16 ohms; and
crossover frequencies are 2000 (mechani-

Lafayette SK-215WX

cal) and 5000 (electrical) cycles. Price,
$64.50.
A new integrated stereo amplifier by

Merrell Electronics—the Model SA-210—of-
fers a peak power output of 16 watts per
channel and has inputs for magnetic phono
or tape, tuner, and crystal pickup. The

28

amplifier features a dual volume/balance
control and separate tone controls; its cab-
inet is finished in dull gold with an attrac-
tive black trim. In kit form (Model SA-
210K), the amplifier is priced at $29.95;
fully wired and tested (Model SA-210W),
it sells for $49.95. The cover is an addi-
tional $4.95 in each case. . . . New from
Norelco is the “Continental 401” four-track
transistorized stereo tape recorder. Com-
pletely self-contained, the 401 includes two
preamplifiers, two power amplifiers, and
two speakers—one of which is in the re-
movable cover to permit realistic stereo
separation during playback. Because it's
transistorized,
the 401 re-
quires no
warm-up, So
there’s no rea-
son for miss-
ing rare or
once-in-a-life-
time “takes.”
Its fourth
speed—1%¢ ips

lets you re-
cord up to 32
hours on a standard 7” reel, and there are
facilities for making sound-on-sound re-
cordings. The 401 measures a compact
181" x 15” x 10", weighs 38 pounds, and
sells for $399.50. . . . A second four-track
stereo tape recorder—this one the Model
997 by Roberts Electronics—features six
low-impedance stereo outputs; large, il-
luminated, studio-type vu meters; ‘“‘motor-
on” indicator lights; a ‘“mute monitor
speaker” switch; and simplified sound-on-
sound vrecording. Other features include
automatic shutoff and interlocking con-
trols to prevent accidental erasure of re-
corded tape. Equipped with a hysteresis-
synchronous, fan-cooled motor, the 997
will operate in either a vertical or horizon-
tal position and offers speeds of 33, 715,
and 15 ips. Price, $449.95,

Olson’s four-channel preamp/mixer is
fully transistorized and battery-powered.
There is a separate gain control for each
input, and the unit also features a master
gain control and a vu meter. The preamp,
mixer (Model RA-501) carries a price tag
of $29.98. . .. A second unit available from
Olson, the RA-502 stereo/mono preamp/
mixer, is similar to the RA-501 but is in-
tended for stereo applications. Its vu meter
can be switched to either stereo channel,
and there are two master gain controls—
one for each channel. Price, $34.98. . . .
More than enough power to drive just about
any speaker system is yours with Scott’s
Model 200 30-watt integrated stereo ampli-
fier. Massive, heavy-duty transformers pro-
vide full power throughout the audio range;

Norelco “Continental 401"

POPULAR ELECTRONICS
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Nothing fits all your CB needs
like Hallicrafters’ versatile

new transistorized CB-5

Wherever and however you use citizens band, no transceiver made gets around with
the effortless efficiency and consistent high performance of the new CB-5.

A fraction over 3 inches high, 10 inches wide and 8 inches deep, its 18-transistor
design solves all normal space problems in mobile or airborne use. It has no vibrator
of course, and you can operate it all day with less battery drain than it takes to
start your engine once.

A slim, matching pedestal will furnish AC power for base operation. And for carrying
between “stations,” it weighs just 63 pounds.

For occasional portable use, an inexpensive 12-volt battery works out fine; but
we've also designed a highly-efficient rechargeable battery pak accessory, in case
you're serious about it. (There’ll be a tone-coded squelch accessory, too, in the
near future.)

Specifications? Here are a few: 5 watts in; 100% modulation capability; 6 crystal-
controlied channels; 1 pv sensitivity for 10 db. S/N ratio; 45 db. adj. channel rej.;
PTT ceramic mike; 6 kc. selectivity at 6 db.; 18 transistors, 9 diodes, 3 instant-heat
transmit tubes. Price: $199.95; accessories optional at extra cost. For full details,
talk it over with your Hallicrafters dealer or drop us a line.

ity (e I eermifeiens ba//ic,‘a/’.efs

5th & Kostner Aves., Chicago 24, W
Overseas Sales: Contact Export Department, Hallicrafters. Canada: Gould Sales Co., Montreal, P. Q.

January, 1963
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HAMMARLUND CB-23

RECEIVE OR TRANSMIT
23 CB CHANNELS

ALL CRYSTAL CONTROLLED

Hammarlund achieves the ULTIMATE in CB transceivers.
The compact CB-23 features crystal controlled accuracy
on all 23 Citizen Band Channels—Transmit or Receive!
Receiver frequency only can be varied =3 KC by means
of a vernier tuning control on the front panel.

Cne low price includes everything you need for mobile or
base station use: Every Crystal—Mobile Mounting Frame—
Microphone—Cables for both 115v. AC and 12v. DC Opera-
tion—Built-in S-Meter—Noise Limiter and Squelch—THERE
ARE NO EXTRAS...all you need is the antenna.

The Hammarlund CB-23 offers maximum dollar value and
is the one high quality unit on the market today that pro-
vides the flexibility of 23 channel transmit/receive—which
virtually assures positive communications at the time you
want to make contact!

Don't delay. Send NOW for complete information on this
new and dramatic concept in MODERN CB COMMUNICATIONS.

NO EXTRAS NEEDED only 52290

D L
IS
]
! HAMMARLUND |
' MANUFACTURING COMPANY, INC, l
H A Giannini Scientific Company 1
t . $3 West 23rd Street, New Yorn 10, N.Y. |
‘ . : !
: 'm interested. Please send me complete information. 1
] [}
1 [}
g Name [
1 [}
] [
'y Address [
1 1
t [}
t [}
lecccccccccc e e cceaad
30

Showcase

(Continued from page 28)

separate bass and treble controls for each
channel allow you to adjust for all types of
program material. Other features: front-
panel-mounted headphone jack, a tape mon-
itor switch, and special inputs and outputs
for the rambunctious tape-recording en-
thusiast. Price, $139.95. . . . Another item
from Scott is the Model 55 stereo signal
light. A completely assembled electronic
device that mounts right on top of the
chassis, the Model 55 automatically flashes
on when your tuner is tuned to a stereo
broadcast. Designed to update Scott’s LT-
110 FM-stereo tuner kits, Model 350 FM-
stereo tuners, and LM-35 and 335 multiplex
adapters, the Model 55 requires only five
simple wiring connections-—which you can
make yourself or have done at any Scott
service station for a modest fee. Price,
$17.95 (more details in Hi-Fi Lab Check,
p- 59). ... A new stereo tape recorder avail-
able from United Audio has just about any-
thing you could ever want in a portable
tape system. The TG 12 SK can be used
either by itself as a complete stereo system
(it contains its own 10-watt amplifier and
has inputs for either mono or stereo tuner,
mike, and phono), or it can be plugged
into an external
stereo setup. A 4-
track stereo/mo-
no record and
playback unit, it
operates at 715,
3%, or 1% ips,
and even has pro-
visions for mak-
ing sound-on-
sound recordings.
The TG 12 SK
comes equipped
for automatic control of slide or movie
projectors, and its two speakers—one in the
top lid and one in the bottom—are easily
removable for optimum stereo reproduction.
The complete unit weighs only 32 pounds,
carries a price tag of $349.95.

United Audio TG 12 SK

Fisher Radio Corp., 21-21 44th Dr., Long Island
City 1, N.Y.

Heath Co., Benton Harbor, Mich,

Lajayette Radio Electronics Corp., 111 Jericho
Twrnpike, Syosset, L.1., N.Y.
Merrell Electronics Inc., 519 Hendrixz St., Brook-
yn 7, N.Y. . )
North American Philips Co., Inc. (Norelco), High
Fideiity Products Div., 230 Duffy Ave., Hicks-
ville, L.I., N.Y.

Olson Electromics Inc., 260 S. Forge St., Akron 8,
Ohio

Roberts Electronics, Inc., 5920 Bowcroft St., Los
Angeles 16, Calif. .

H. H. Scott, Inc., 111 Powdermill Rd., Dept. P,
Maynard, Mass.

United Audio, 12-14 W. 18th St., New York 11, N.Y.

Always say you saw it in—POPULAR ELECTRONICS
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build-your-own kﬂight -Icik
WALKIE-TALKIE!

ALL-TRANSISTOR 2-WAY TRANSCEIVER KIT

LOWEST $
PRICE KIT
EVER!
ONLY,,, EACH
& 7% ! }x- A Q i —
£ =N (e

<

o Talk to Neighbors, Family & Friends Up to '/ Mile Away
o Works Up to 75 Hours on Just One Battery—Weighs 9 Ounces
o No License, Exam, Permit, Age Limit— Anyone Can Use It

Here’s the 2-way Knight-Kit everyone
wants! In a few fun-packed hours you’ll
have this 3-transistor beauty assembled and
ready for reliable on-the-move communica-
tion. The C-100 is great for camping, hunt-
ing, boating, picnic outings, or just talking
to friends in your neighborhood. Just press
the push-to-talk button and you’re ““on the
air’’ (built-in 2" speaker also serves as mike).
Release button to listen. Fits your hand
snugly —only 5% x 274 x 134", Operates up
to 75 hours on low-cost cell. Has 40" tele-
scoping whip antenna. Includes high-impact
Caribbean blue case, all parts, transmitting
crystal, wire, solder, easy instructions. Less
carrying case and battery. Wt. 9 ozs. ¢ 95
83 Y 804DT. C-100 Walkie-Talkie Kit. Only 9

83 Y 013. Leatherette Carrying Case. . . . . .98¢
83 Y 002. 9-Volt Battery. .. ......... ... .. 21c

Complete 2-Station System Outfit. Includes 2
Knight-Kit C-100 Walkie-Talkie Kits; 2 Leather-

n ette Carrying Cases; 2 9-Volt Batteries; Wall

- CIﬁZfNS &;: Solc}%ring Iron; Scr(lelwdriver; Miéler Wire Slffip-

- =Ny e ¥ 14 per /Cutter —everything you need to assemble a

; 10¢ /TRAA?SCE' complete 2-Station System. Wt., 6 lbs. 80 495
83 Y 800DT. $5 per month . . .. .. ... 24

ALLIED RADIO i
sa'isfat'io" y“ava"'eed 1 1C0 N. Western Ave., Chicago 80, IIl. ]
Ship me #he “ollowing:

or your money back 1| ... .. .c.300 walkie-Talkie Kit(s) 83 Y 804DT !

; ] D...... Carryirg Case(s) 83 Y 013 % ]

TYPICAL OF THE QJALITY 1 0..... 3 V Bzttery(ies) 83 Y 002 :iew Credg C|us- i
= . omers niy:

A"Gii‘::_u;i;i'g_"f:s'” 1 O Compiete C-1J0 2-Station System 83 Y 80007 Send name and §

'l Cah S ) he erclosed (check) (money order) 2?1;1;;?33 eFr"'eﬁ%’Ls ]

manufachured by : [0 Shia N> Money Down on Allied’s Credit Fund Plan’long emplloyed, :
position, monthly

KNIGHT ELECTRONNCS CORP. ! . g il
A DIVISION OF RS own home, how

1 o long at present 1

AllIED RADIO §| fdcre® address; give age |
(21 minimum for

: ¥ cite Zone State__________ credit account). I

January, 1963 31
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priced from $109.50...

HAND-HELD, MOBILE, BASE STATION ((* Saﬁ@ﬂﬂnﬁes

2HAY RADID | B> BN

VIKING MESSENGERS

The following satellites, launched by the
M United States, were reported to have beacon

' ‘ ' W i and telemetry transmissions as of November

' £ 12, 1962. The satellites are listed by their

* 7 code names, according to frequency; because

some transmit on more than one frequency,
they appear more than once.

L((i/lil

Now, 3 feature packed Johnson Messengers...

Compa:":l’edfi"m':og e_x_ef{l‘:"‘lg elean "‘el | Explorer VIV* ... 19.990 mc.
, hand-he mitliwa r 1 watt “‘Persona essengers', Q

Rugged and reliable—11 transistors, 4 diodes! Superheterodyne res« Discoverer XXXVI ................ 20.005 mc.

ceiver and exclusive tuned RF amplifier gives twice the sensitivity and
40% more range than similar units with conventional circuitry—-more
output than similar units with same rated inputs! Transit IVA ... ... 54.000 mc.

For mobile or base stations—performance proved Viking **“Messenger”’
punches your signal across the miles! High efficiency design makes

o) 0ot ot Baatic \enl pones, Bt ocntge s | COIEN, 1BHar st eemens 107.970 me.
Only 5%”)(?")( 113", easy to install anywhere! TIROS | Yo o P . '107.997 mc.
WRITE TODAY e - TIROS 1t ... ... ........108.000mc.
Informat’i::l packed —di 2407 IOlh':vesSW waseca, anYesoxa | Vanguard I* B 5 108024 mc.
4 Color Catalog Piease rush “Messenger" details to: | TIROS M .. 108.030 mc.
ﬁ \ NAME. -
\“5* . - — | Telstar ... eiei........136.050 mc.
Manu!acmrersottheworld'; most widely used personal communications transmitters, ' sxplorfrl\fl\\l ’ . igg';gé :2'
ransi . : 1 A
| - - —— ‘ TIROS IV ... ... ....136.230 mc.
TIROS V and TIROS VI ....... 136.235 mc.
| Ariel ... cevivii.......136.408 mc.
| Explorer XIV o s 136.440 mc.
l injun SR-3 . ........136.500 mc.
| Traac* . -.136.650 mc.
0so | ! i 136.744 mc.
“When does my | Transit VB 1136.800 mc.
subscription Anna .. . ... 136,815 mc.
. TIROS IV .. . 136.920 mc.
e?”
expir TIROS V and TIROS VI....... 136.922 mc.
. . Alouette ... .136.979 mc.
This question is often asked us by sub- ue
scribers to Popular Electronics. You can \ Transit IVA ... 150.000 mc.
check the expiration date of vour own Transit 1A . N, - 161.990 mc.
subscription by reading the code line on ‘
the mailing label of Popular Electronics Transit HA ... .215.990 mc.
as follows: | Midas IV ... .......228.200 mc.
E-—Popular Electronics I Midas IV .......................232.400 mc.
90—The month and year in which your | |  +signal may be very weak
subscription started—in this case, '
Sept., 1960. There are several more satellites in orbit
R980— (Fili - for X and may be transmitting. However, these are
980=(Filing instructions for our use so-called ‘“‘secret’” satellites launched by the
only) U.S. Air Force.
- ; ; if you're interested in eavesdropping on
83_The- molr)lth. ar}d ye?lrl m .“_]hl(f\h sateliites, and missed our June 1962 article
your subscription will expire—in on the NASA-136 converter, we recommend
this case, Aug., 1963. that you look it up. Easy to construct, this
sensitive converter can intercept the satel-
lites operating in the 136-137 mc. band.
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B Sweet Sixteen Goes Stereo W Transistor Tester Tests All
B Sound-Actuated Switch B Neon Bulb Electroscope

B Two-watt Stereo System @ Transistor /Tube Broadcast
I Double-Sideband Ham Rig Receiver

B Code Practice Oscillator B Automatic Diode Checker

B CB Tone Squelch B No-license Broadcaster
B Radiation Fallout Alarm B Transistorized Public
B Auto Temperature Gauge Address System

B and Emily, the Electro-Mechanical Inebriated Ladybug Robot
(seen on the Jack Paar Show!)

ops e ELECTRONIC
from the 1963 edition of EXPERIMENTER'S

HANDBOOX

Here’s the handy, compact publication
edited each year especially for the elec-
tronics do-it-yourselfer and hobbyist! The
1963 edition has 164 pages of challenging
construction projects, detailed charts, cir-
cuit diagrams, cutaways and photographs.

PLUS A SPECIAL 14-PAGE BONUS
FEATURE ON ELECTRONICS
SCHOOLS—covering

* advanced technical training ... e - .
* where to get it, how much it costs Retail Sales Division

* how advanced training can help your | Zifl-Davis K‘;gglslging Co.—Dept. SD
career

New York 16, New York

Please send me a copy of the 1963
ELECTRONICS EXPERIMENTER’S
HANDBOOK. I enclose $1.00, the cost of
the ANNUAL, plus 10¢ to cover mailing
and handling charges.

The 1963 ELECTRONIC EXPERI-
MENTER’S HANDBOOK will be on sale
at your favorite newsstand or electronics

ME
parts store on January 22nd. Reserve your NA
copy now—or send in this coupon and we’ll ADDRESS
CITY

ship your copy on the day of publication.

only $1.00

Janvary, 1963 33

ZONE STATE

(add 3% sales tax if N.Y.C. resident)
PE 13
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POP'tronics
Bookshelf

CITIZENS BAND 2 WAY
RADIOS AND YOU

A practical guide on installing and oper-
ating CB equipment prepared by Globe Elec-
tronics, this book
is well illustrated
with diagrams,
photos, charts, and
tables. Topics cov-
ered include: how
to achieve maxi-
mum range with a
CB unit; ways to
reduce noise; in-
stallation of all
types of stations;
and tuning and
maintaining CB
equipment. There’s
a  comprehensive
index at the very front of the book; and,
just before the 24-page catalog section at
the back of the book, there is' a very useful
glossary of “CB Lingo.”

Published by Globe Electronics, 400 8.
Wyman St., Rockford, INl. 105 payes. Soft
cover. $1.00.

= e w
UNDERSTANDING TRANSISTORS AND
HOW TO USE THEM

This handbook is an excellent introduction
to semiconductors for the student, hobbyist,
and experimenter. Prepared by the Publica-

— tions Division of
e 1 Allied Radio Cor-
e poration, it covers

the history and de-
velopment of the
transistor as well
as its use in vari-
ous circuits. Al-
though emphasis is
placed on the per-
formance and cap-
abilities of the
many types of tran-
sistors in practi-
cal applications, a
number of con-
struction projects are also included. The
latest addition to Allied’s own library of

ssas 0F TRARSISIN RenanizIL

34

electronic publications, the book is clearly
written and well illustrated.

Published by Allied Radio Corp., 100 N.
Western Awve., Chicago 80, Ill. 96 pages.
Soft cover. 50 cents.

A0S T 6 S we

ELEMENTARY INDUSTRIAL ELECTRONICS
(in two volumes)
by Leonard C. Lane

This two-volume set is intended as a de-
tailed elementary course in industrial elec-
tronics. The two books are aimed primarily
at the service technician, already familiar
with electricity and electronics, as well as
the trade school student. The technical
vocabulary is kept quite simple, and the
“mathematics’’ is nothing more than sim-
ple arithmetic. Among the wide variety of
subjects covered are relays and switching,
motor control, electronic heating, magnetic
amplifiers, and instrumentation.

Published by John F. Rider Publisher, Inc.,
116 W. 14th S8t., New York 11, N. Y. Two
volume set, 344 pages. Soft cover. $7.80
per set.

LSS N ue N we X

ANTENNAS FOR CITIZENS
RADIO SERVICE
by William I. Orr

Here's a ‘“‘build-it-yourself” antenna hand-
book for CB’ers. After a general introduc-
duction to Citi-
zens Radio and a
few words about
antenna theory,
complete construc-
tion details are
given on eight sim-
ple and inexpen-
sive antennas for
Class C and D li-

censees. The an-
tenna types cov-
ered are demi-
quad, dipole, “T”
: dipole, simple turn-
8y willam t Otr g
stile, ground plane.
cobra 3-element
beam, and 5-ele-

ment parasitic beam. Dimensional drawings
accompany each project, and no basic
knowledge of electronics is required to build
or install any of these antennas.

Published by Radio Publications, Inc., Wil-
ton, Conn. 40 pages. Soft cover. $1.00.

(Continued on page 37)
POPULAR ELECTRONICS
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NOW!
ate pnce |
you can g“nfd.

P

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

BE"ER...Traini? that is proved and tested
in Resident School shops and -
laboratories, by a School that is P . Preplll'e

the OLDEST and LARGEST of
for your

its kind in the world.
MORE COMPLETE.:. You learn ALL PHASES of
Television-Radio-Electronics. )

LOWER COST... Other schools make several courses ;< [N — F'c'c. lICENSE

out of the material in our ONE )
MASTER COURSE . . . and you i ) .
pay more for less training than IS Be prepared for secure future in

you get in our course at ONE .en -~ ! b, INDUSTRIAL ELECTRONICS
7 ' - i V5
LOW TUITION'! '?9 1 COMPUTERS
GUIDED MISSILE SYSTEMS
ELECTRONIC CONTROLS
U ., orgointo...
o “ COLOR TV REPAIR
e . e . HI-FI AND SOUND SYSTEMS
BROADCASTING STUDIOS
INSTALLATION

' S

N

'y

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

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay—in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and

THESE TWO FREE
BOOKS TELL HOW

Communications, Automation, Radar, Government Missile Projects. SEND FOR FREE FULLY-
ILLUSTRATED BOOK AND
NATIONAL SCHOOLS SHOP.METHOD + [
HOME TRAINING, with newly odded YOU GET. .. ACTUAL LESSON TODAY.
lessons and equipment, trains you in © 19 Big Kits—YOURS TO KEEP! Your own copy of ““Your
Iyour ;pare time at home, Ifo;; these un- OJFvLendIy.lns(v;xcs(ion and Guidance Future In Electronics-Tele«
imite opportunities, including many ® Job Placement Service s sast .
technical jobs leading to supervisory ® Unlimited Consultation vision-Radio” will be mailed
positions. e Diploma—Recognized by Industry to youv at once. No salesman

© EVERYTHING YOU NEED FOR » will call; there is no obliga-

YOU LEARN BY BUILDING EQUIPMENT SUCCESS! .
WITH KITS AND PARTS WE SEND YOU. tion. Cut out card along dot-
ted lines, fill in and mail

Your National Schools course includes
thorough 'Prac'ical rraining—uYsOU LEARN IMPORTANT todayl

BY DOING! We send you complete stand-
ard equipment of professional qualirsy for SEE OTHER SIDE NO POSTAGE NECESSARY.

building various experimental and test
units. You advance step by step, perform
more than 100 experiments, and == == == = - ————— ——— —— —— —— ——
you build a complete TV set]
from the ground up that is yours

iXiselhd RIS e B CUT OUT AND MAIL THIS CARD TODAY ‘.cruiicie:

charge.

EARN AS YOU LEARN. we’ll Yes, | want to make more money in Electronics 'Ti“‘“'s s B
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Bookshelf

(Continued from page 34)

FUNDAMENTALS OF MAGNETIC
AMPLIFIERS
by Barron Kemp

A comprehensive introduction to saturable-

core reactors and magnetic amplifiers is |

offered by this book. Because of their wide
temperature range, low power consumption
and versatility, these devices are increas-
ingly being used instead of tubes in missile
equipment, computers, and laboratory in-
struments. The six well-illustrated chapters
begin with a discussion of the basic theory
of the devices and conclude with several
basic applications. Included in the back of
the book is a glossary of terms common to
the field of magnetic amplifiers.

Published by Howard W. Sams & Co., Inc.,
1720 E. 38th St., Indianapolis 6, Ind. 128
pages. Soft cover. $2.95.

New Literature

A 12-page booklet entitled “What Does
Minivac 601 Do?” is available from the
Scientific Development Corp., 372 Main St,,
Watertown, Mass. It contains a detailed
summary of the experiments and programs
that are possible with the “Minivac 601”
and the six instruction books which are
provided with this digital computer sim-
ulator.

Supplied free with the 1963 catalog of Cisin’s
TV, radio, and hi-fi service books is a TV
tube substitution guide and trouble-chaser
chart containing 22 illustrations of picture
faults due to defective tubes. To receive
both catalog and chart, write to Harry G.
Cisin, Publisher, Amagansett, N.Y., and in-
clude a stamped, self-addressed envelope.

“Audio Robots are for Sleeping” is the
title of a 6-page pamphlet which discusses
extension speakers in hi-fi systems and the
ways in which automatic control can be
accomplished from a remote point. For
your free copy, write to Royce Electronic
Developments, Inc., Dept. 33, P.O. Box 321,
Valley Stream, N.Y.

Supreme Publications now supplies dia-
grams and maintenance information on indi-
vidual radio and TV sets; the radio data on
any one model is priced at 50 cents, the
TV data at 75 cents. For a free 48-page
list of available material, write to Supreme
Publications, 1760 Balsam Rd. Highland

Park, IIL o

lanuary, 1963

0L3ON

ELEGTRONICS, INC.

ﬂwo’ugmnﬂ

QUALITY

DISCOUNT
HOUSE !

DlSCOUNT STORES IN:

69 W. State St.

485 Peachtree St., N.E.
UFFALO, N.Y. . .oe....111 Main St.
ICAGO, ILL. 4101 N. Milwaukee Ave.
O,ILL. ............. 123 N. Western Ave.
0,ILL. ... ..2641 W, 95th St.
AND, OHIO .. ...2020 Euclid Ave.
AND, OHIO .. 6813 Pearl Road
BUS, OHIO ..142 N. High St.
4642 W. Century Blvd.

MILWAUKEE, W1SC 423 W. Michigan
PITTSBURGH, PA. .. ..5918 Penn Ave.
PITTSBURGH, PA. ..3405 Saw Mill Run Bivd.

AKRON, OHIO
ATLANTA, GA. ...

8 FREE Olson Discount Catalogs

NOW! Come in to any of Olson’s 13 Electronic Dis-
count Stores and see the tremendous NAME BRAND
Electronic Bargains! You'll find SPEAKERS — TUNERS
— CHANGERS — AMPLIFIERS — CB EQUIPMENT —
TOOLS — TUBES — CONDENSERS — KITS, etc., all
at money saving low prices! If you live beyond our
store areas, fill out coupon below and receive Olson
Electronics’ Discount Catalog FREE for one full year.
All Hi-Fi and CB at a Discount Price on Credit.

man to: OLSON ELECTRONICS, INC.

837 S. Forge St., Akron 8, Ohio

NAME
ADDRESS
CiTY ZONE.

STATE

WwWWW.americanradiohistorv.com

37


www.americanradiohistory.com

~ BEST BUYS IN STEREO AND MONO HI-FI

Transis- pgi
torized
Stereo/
Mono

4-Track L .

[T)ani WO gIED e e o
ec %

rrigp  Ed St

Semiklit (electronics in kit

28W Integrated
Stereo Amplifier HF81
Kit $69.95 Wired $109.95

.

Stereo

Kit Wired
70W HF87A: $74.95 $114.95
100w HF89A: $99.50 $139.50
28W HF86: $43.95 $ 74.95

Citizens Band Transceivers
770 Series

Metered
Variable Auto-

Transformer AC
Bench Supplies

Model 1073
{3 amps)
Kit $35.95 Wired $47.95

Model 1078 (72 amps)
Kit $42.95 Wired $54.95

Tube
Tester

=625
Kit $34.95 Wired $49.95

6- & 12V
Battery

| Eliminator
& Charger
#1050 :
Kit $29.95 W
Wired $38.95 8
Extra-filtered for
transistor equipt. =1060
Kit $38.95 Wired $47.95

form) $299.95 Wired $399.95

New Stereo

FM Multiplex Tuner ST97

Kit $99.95* Wired $149.95*

L ]

| O e @_

FM-AM Stereo Tuner ST96

Kit $89.95* Wired $129.95*

*Incl. FET

FM Tuner HFT90
Kit $39.95 Wired $65.95
Incl. FET Metal Cover $3.95

AM Tuner HFT94 Incl. FET
Kit $39.95 Wired $65.95

FM-Multiplex
Autodaptor MX99
Kit $39.95 Wired $64.95
Cover Optional, $2.95
(Patents Pending)

60W CW Transmitter #723
Kit $49.95 wired $79.95

Peak-To-Peak
VTVM 2232
& Uni-Probe®
(U.S. Pat.)
Kit $29.95
Wired $49.95

VIVM #221
Kit $25.95 Wired $39.95

RF Signal
Generator
2324

Kit $26.95 y
Wired $39.95 (2 %@ 0

AC Volt-Watt
Meter #261*
Kit $49.95 iy B
Wired $79.95 -

*Formerly called #260

70-Watt Integrated
Stereo Amplifier ST70
Kit $99.95 Wired $149.95

TR TR
e ses@

40-Watt Integrated
Stereo Amplifier ST40
Kit $79.95 Wired $129.95

. =
&;'0)0)9_}0;-_6@

pE/ICOS

EXCELLENGE
IN
CREATIVE

ELECTRONICS

Over 2 MILLION
EICO instruments in
use throughout the
world. Compare, take
them home — right
“off the shelf” —
from 2000
neighborhood
dealers, most of
whom offer

budget terms.

Stereophonic
Dual Preamplifier ST84
Kit $59.95 Wired $89.95

Bookshelf Speaker System
HFS1 Kit $39.95 Wired $47.95

Walkie-Talkie
Citizens Band
Transceiver #740
Kit $54.95.

Wired $79.95.
Complete with
rechargeable
battery & charger.

DC--5 MC
5" Scope 460
Kit $79.95
Wired $129.50

General Purpose 57 Scope #427
Kit $69.95 Wired $109.95

1000
Ohms/

- c., N.Y.
o N. Bivd, Llbo b oy
1 eico, 33(%ree catalog descr‘ggé g e

Volt
] 3 i Stereo
it ‘ F(])Gsfgp-quahty pm%lt,\%trst' course for
Wir $10 | T “Guide, free SN0 Picares
Wired $16.90 N' vice Licensé, 0 an!‘ L 36;pﬁge
jcico %e(?c‘)er'm HI-Fl fihg?\hcnng.
‘ G\r:é?gse 25¢ for postage
3
! NAME. oo e
AQAress. .o
\ Zone...... State....oe

i i
\ (;‘\ld(y! 5% in the west

Kit $19.95
Wired $28.95

Listen to the EICO Hour, WABC-FM, N, Y, 95.5 MC, Mon.-Fri., 7:15-8 P.M,
38
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ONE RECEIVER I
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VIA,B,C=6AFI

2ZR2

2 100K
REGENERATION

L

adl B s
Ciaa c1aB
20,1, 20pf.
150V) 150V

17 VAC

Schematic diagrams for all-
wave receiver (top) and its

T .

companion power supply.
Since the receiver circuit is
more critical, you'il find a

pictorial diagram of it on
page 41; you should be able
to wire up the power supply
without difficulty by follow-
ing parts layout shown in
photos on pages 42 and 43.

&‘n
ou2
il ~oms

L 009 or equivalent)

HF-15 or equivalent)
C4—250-uuf. mica capacitor
C5—3500-puf. mica capaciior
C6—2-pf., 150-w.v.d.c. electrolytic capacitor
C7-—0.1-uf., 400-volt paper capuacitor
C8, C9—0.01-pf., 1000-volt ceramic capacitor
C10—-0.05-pf., 400-volt paper capacitor

trolvtic capacilor
D1, D2—1N1696 diode
J1, 12, 13—]usulated binding post

7038 or equivalent)
J5—5-prong socket

C-1515 or equivalent)
P1—5-prong plug
R1-—2.2-megohm, Y%-wall resistor
R2--100,000-0/m potentiometer, linear taper
R3—120,000-0/im, Yo-watt resisior
R4-—1000-0)m, Ve-watt resistor

C1, C2—400-puf. variable capacitor (Allied 61

C3—17.5-upf. variable capacitor (Hammarlund

C11,C12—0.001-pnf., 1000-volt ceramic capacilor
C13—20-pnf., 250-w.v.d.c. electrolytic capaciior
C14a/C14b—Dual 20/20-uf., 150-w.v.d.c. elec-

J4-—“Closed and transfer” phone jack (Mallory

L1, L2, L3—Plug-in coil—see page 42 for details
L4—-20-henry, 135-ma. choke (Chicago-Stancor

Jl JI i
J2 OB

J4
PHONES

Versatility is the word on
antenna hookups for this re-
J3 —[__.Jg/ ceiver, and three possible
configurations appear at left.

cerrererrererereerneaossenensanasssessssseserveranns PARTS LISTissenssnssasssssussrsrennnasnsnnnnnnannnssnsssnsasson

R35—100,000-0hm, Vo-watt resistor
R6—500,000-0/1m potentiomeler, audio taper
R7—180-0hm. 1-watt rexistor

R8—6800-0hm, 1-watt resisior

S1—S.p.s.t. toggle switch

SPKR—2%” PM speaker, 3.2-0ohm voice coil

T1——Interstage transjormer, 1:3 turns ratio (Chi-
cago-Stancor A-33 or equivalent)

T2—QOuiput transformer: primary, 10,000 ohms;
secondary, 4 ohins (Stancor A3879 or equiva-
lent

T3— l’)awez' transformer: primary, 117 volts a.c.;
secondaries, 250 volts CT @ 25 ma. and 6.3
volts @ 1.0 amp (Stancor PS-8416 or equiva-
lent )

V1--6AF11 tube

4— Six-prong coil forms, 1%” in diameter, 294"
long (Allied 71 1l 724 or equivalent)

1-6” x 5 x 4” chassis box (LMB T-F781 or
equivalenl)

1—35" x 2%” x 2'4” chassis box, gray hammcr-
tone finish (Bud CU-2104-A or equivalent)

4-—6-pin sockels

Misc.—Dial, knobs, aluminum for chassis, wire
for coils, hookup wire, socket for V1, line cord
and plug, 5-conductor power cable with 5-pin
socket and plug, hardware, solder, etc.

Sysesesrsnsenes ssene LLLT T
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quencies with a minimum of coils. For
fine tuning, a small variable capacitor
(C3) is connected in parallel with the
larger one to act as a “vernier.”

The antenna coupling circuit is pur-
posely designed for versatility. Straight
inductive coupling, series tuning, or
parallel tuning are possible, depending
on the connections to jacks J1, J2, and
J3 (see antenna hookup diagram at left).
This can be quite helpful in increasing

Janvary, 1963

the selectivity of the receiver and in
tuning out the “dead spots” that afflict
most regenerative receivers.

For maximum audio output, the head-
phones are operated from the pentode
section of the compactron, and the phone
Jack (J4) is arranged to disconnect the
speaker when the phones are in use.

The Receiver. All parts of the receiver,
with the exception of the spare-coil rack,
and the trap door for coil changing, are
mounted on the portion of the chassis
box used to form the front panel and
sides. As the photos show, this makes
all parts of the receiver readily acces-
sible to the builder. In addition, since no
electrical components are mounted on
the removable portion of the box, all
the testing tha* is necessary can be done

41
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before the cabinet is “buttoned up.”

To reduce sheet metal bending to a
minimum, the chassis proper is a flat
plate, cut to make a fairly snug fit, and
then fastened in place with four small
angle brackets. All mounting holes
should be cut in this plate and the chas-
sis box before the plate is bolted in place.

After the holes have been drilled, all
of the parts should be mounted, since
they are all readily accessible for wiring

in any sequence. In mounting the 400-
pif. antenna tuning capacitor (C1), fiat
washers should be used between the
panel and the capacitor frame to insure
that the screws don't extend through the

Winding data for receiver's four plug-in coils appears below. All of them are close-wound, except
for the long-wave coil (250-600 kc.) at far right; full information on how to wind this particular
coil appears in text. Vary spacing {d2) on the first three coils by sliding L3 back and
forth on the form until regeneration seems ‘smoothest,” then apply cement to hold coils in place.

4.8-16.0 mc. 1.75-6.1 mec.
Ll 5 turns 8 turns
i #26 enameled #26 enameled
d1 I{l" '3/16”
L2 8 turns 25 wurns

1#22 enameled #22 enameled
2 1, 316"
L3 3 turns 4 turns

#26 enameled

#26 enameled

510-1750 kc. 250-600 kc.

18 turns 30 turns

%30 enameled 728 DCC
%"

100 turns 200 turns

730 enameled 728 DCC
16"

8 turns 10 turns

730 enameled %28 DCC

Li,L2,L3
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Ali-wave receiver and its power supply, ready for use. Since power require-
ments are comfortably low (about 150 volts d.c. @ 25 ma., and 6.3 volts a.c.
@ 1.0 ampere), you may be able to “’steal” the power from an existing receiver
or amplifier and thus save yourself the trouble of building a separate supply.

frame far enough to interfere with the
rotor.

Wiring of the receiver isn’t especially
critical, and the receiver is compact
enough to allow component leads to fur-
nish many of the connections. However,
be careful to wire the coil socket exactly
as shown, since proper wiring here is
just as important as on the tube socket.

The Power Supply. A separate entity,
the power supply is built on a 5”7 x 2%”
x 2% chassis box. Holes for the various
parts should be drilled in the box and
all parts mounted before any wiring is
done. Again, the wiring isn’t critical, al-
though care should be taken in connect-
ing leads to the output socket (J5) to
make sure that the proper socket con-
tacts are used.

The power cable which connects the
power supply to the receiver is made
from a length of five-conductor, plastic-
covered cable. This cable allows the
power supply to be placed in some con-
venient spot away from the receiver. If
the plastic-covered cable isn’t available,
individual stranded insulated wires can
be used to make the cable, with bands of
tape fastened at intervals to keep it to-
gether. Be sure that the wires used for
the heaters are at least #20 gauge. Be-
fore testing the receiver, double-check
to see that all of the plugs and sockets
are correctly wired so that the voltages

Janvary, 1963

from the power supply arrive at the
right points in the receiver.

The Coils. Before the receiver can be
tested, at least one of the plug-in coils
must be wound. Start with the broadcast
coil, since it covers the range where re-
sults are easiest to obtain.

The polystyrene forms will call for
some cautious handling-—when drilling,
too much pressure may crack them; and,
when soldering, excessive heat will soften
them. Lightly filing the ends of the coil
form pins to remove the plating will
make soldering easier. Remember, rapid
soldering is required to prevent soften-
ing of the form. Start by winding the
primary, followed by the secondary, and
then the tickler.

One way to make a neat job is to push
the wire through the starting hole in the
form and into the pin and then solder it
in place. Then unwind the amount of
wire from the spool that you think will
be required, but don’t cut the wire just
yet. Instead, clamp the spool in a vise
and walk away until the wire is under
slight tension.

Wind the coil by turning the coil form
in your hands as you walk slowly toward
the vise. If you have underestimated
the wire needed, or if your workshop is
small, hold the coil in one hand to pre-
vent the wire from slipping, remove the

(Continued on page 118)
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ELECTRONIC By ROBERT P. BALIN
MEASUREMENT

QU I Z Think you know how to use and care for meters?
Then test yourself on the statements below and

compare your answers with those on page 110.

‘ 1
RI
E 3
.
R2% Vv
Ima. ‘2
= ®[0Oma.
®I100ma.
®500ma.

‘4

range producing a readable indication.

When measuring low resis-
tance, the voltmeter-ammeter
method shown in circuit (A)
should be used. (A) ) (8)

‘5

To reduce “loading” effect of a volt-
meter, set it on the highest voltage

TRUE FALSE

Most voltmeters read only sine waves
of a.c. voltage correctly. Square waves
will cause a meter to read low.

TRUE FALSE

Before carrying a VOM, set it on its
lowest current range.

TRUE FALSE

Ammeter is installed properly when its 7 }
- terminal connects to the B supply.

TRUE FALSE

Cleaning a meter face with a dry cloth
may reduce reading accuracy.

TRUE FALSE

A technician can guarantee a voltage 8§
reading to the greatest degree of ac-

curacy when he selects a range that places
the reading as far up scale as possible.

TRUE FALSE

Use an ammeter’s lowest cur-
rent range during readings to

keep meter’s internal resistance
to a minimum.

TRUE FALSE

VWWWA

TRUE FALSE

Tapping a meter face as pointer is mov-
ing helps get a more accurate reading.
TRUE FALSE 600vVe
300Ve

When measuring an unknown voltage, 10 }
start with the highest voltage range 150V®
available, then step down to the range pro-

ducing a readable indication. 50Ve

TRUE FALSE

POPULAR ELECTRONICS
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By HOMER L. DAVIDSON

k

No frills or special twists to this one—
Jjust a straightforward little a.c./d.c. amplifier
that’s perfect for a child’s portable phonograph

WHAT’S THAT you say? You have an old portable phono around the
house but it’s monophonic and won't play stereo? Well, let’s dig it
out and update it with this little stereo amplifier. You're certain to de-
light the small fry in your family, and you’ll find the amplifier a cinch
to put together. Since the complete unit is very much on the compact
side, you should have no trouble installing it in that old portable (or even
placing it in a brand-new phonograph case you've purchased for the pur-
pose). Only two tubes are used—one for each channel, and the circuit is
simplicity in itself!

In the author’s case, an old monophonic player was converted to stereo,
and he began by removing the mono cartridge and installing a stereo
cartridge in its place (using the necessary stereo phono cable, of course).
However, since many of the older players put plenty of “poundage” on
the stylus, it might be better in the long run to pick up an inexpensive
stereo arm-and-cartridge combination. Naturally, if you're starting
from scratch, you’ll be purchasing a stereo arm and cartridge to begin
with.

A glance at the circuit reveals a volume control in each control
grid lead, and, in the author’s phono, volume of the two channels is con-

January, 1963 45
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SMALL
FRY
M ERE()

Circuit diagram of ‘‘Small
Fry Stereo.” Author in-
stalled phono jacks (J1
and J2 in photo below) be-
tween output transformer
secondaries and speakers,
but jacks can be eliminated
and leads run directly to
speakers, as shown here.

trolled independently. However, there's
no reason why you couldn’t use a ganged
control, since channel balance isn't too
important with such a simple hookup. In
any event, you will need an s.ps.t.
switch (S1), which can either be
mounted on the volume control(s) or as
a separate entity. Note that this switch
will control both the motor and the am-
plifier if wired as shown—a second
s.p.s.t. switch to control the phono motor
alone might be a worthwhile addition.
The two 60FX5 power pentode tubes
which form the heart of the circuit are
fairly new on the market and have much
to commend them. This tube has a high

power sensitivity and provides a power
output of a little over a watt from a
crystal or ceramic stereo cartridge—am-
ple volume for the kids. And, thanks to
the 60-volt heater, two such tubes can
simply be connected in series across the
117-volt line. The power supply can be
an inexpensive half-wave rectifier, as it
is here.

Construction. There isn’t anything
critical about the way in which the
parts should be mounted. But the sim-
plest way is also the best—just lay out
the components for each channel in a
straight line on the chassis, and wire
them up. The tubes can be mounted at

46
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[ P R T T T LTIy

PARTS LIST

C1—0.05-uf., 200-volt paper or ceramic capacitor

C2a/C2b/C2¢—80/60/250-uf. can-type electro-
Iytic capacitor, 150/150/10 wv.d.c. (Sprague
PCL-3414.3 or equivalent)

C3, C4—0.005-pf., 600-volt paper or ceramic
capacitor

D1—2E4 silicon diode (or equivalent )

J1,12—RCA phone jack

R1, R2—500,000-0km potentiometer, andio taper

R3—33-0/im, 1-watt resistor

R4—-22-0hm, 1-watt resistor

R5—1500-0/tmn, 1-wait resistor

S1-—S.p.s.t. switch

SPRR 1, SPKR 2—4" PM speaker, with 3.2-0hm

voice coil
T1, T2—Audio ouiput transformer: primary,
2000 ohms; secondary, 3.2 okms (Stancor

A-3332 or equivalent)

V1,V2—60F X5 tube

Misc—Tube sockets, chassis, line cord and plug,
phono motor and arm with stereo cartridge,
cabinet, wire, solder, hardware, etc.

L T T P T T T T T P T T L LT

the front (just behind the volume con-
trols), capacitor C2 placed between the
two output transformers, and standard
RCA phono jacks installed for easy con-
nection of the two speakers.

The wiring is straightforward and
can easily be finished in a matter of
minutes. Since the tubes are located
close to the volume controls, the leads
to the control grids are very short, and
there is no noticeable hum pickup as the
control settings are increased.

The common “ground” tie point is the
insulated negative terminal of the elec-
trolytic capacitor (C2). Run all ground
leads to this terminal, then bypass it

January, 1963

to the chassis with 0.05-pf. capacitor C1
(don’t forget to connect the “middle” or
ground terminal of the stereo cartridge
to the chassis as well). The only time
you’ll have to use a heat sink, incidental-
ly, 1s when soldering the diode (D1) in
place. Be sure to observe polarity with
D1, and take care to wire the three sec-
tions of capacitor €2 as indicated.

Stereo Speakers. Naturally, you’ll
need two speakers for the “Small Fry
Stereo,” and you can suit yourself as to
exactly where and how you mount them.
The author was content to simply install
an extra 4”7 PM speaker in the lid of the
case, which, in this particular instance,
happened to be removable. If the cover
of your case isn’t detachable, you can
probably alter the hinges in such a man-
ner that the lid can be removed and set
alongside the main unit for better stereo
separation.

To test out the “Small Fry Stereo,”
plug the leads from the two speakers
into their respective jacks and fire up
the unit. The tubes should light in a
few seconds, and “thumbing” the stylus
should bring a “scratching” sound from
the speakers.

If everything checks out okay thus far,
place a stereo record on the turntable,
turn up the volume, and sit back and lis-
ten (if you've used separate volume con-
trols you’ll have to adjust both controls
until you achieve proper balance). As-
suming you’ve done the job carefully,
you’ll find there’s plenty of volume for a
small fry, and that the stereo quality is
quite good, too. 30~

Rear, bottom, and top views of amplifier
(from left to right) show placement
of every major component. Switch S1
was ganged to potentiometer R2 in au-
thor’s unit, but you may decide to in-
stall it eflsewhere. And don't be confused
by the fact that J1 and J2 are standard
phono jacks: they were installed for
connecting up the speakers—not the
stereo cartridge, as you might expect.
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AMVER+RAMAC

How 55 nations and 1 electronic computer help prevent

48

N A SINGLE YEAR, courage, seamanship, and an IBM computer rescued

159 men from almost certain death in the North Atlantic. This impres-
sive record was chalked up as the U.S. Coast Guard’s AMVER program
went into its fifth year—with 55 seafaring nations now participating.

What is AMVER, and how did an electronic computer get into the search
and rescue business? The term “AMVER” stands for Atlantic Merchant
V Essel Report, a program in which merchant ships of many nations volun-
tarily take part in order to increase safety on the Atlantic Ocean. Upon
beginning a voyage in the off-shore areas north of the equator and west of
the prime meridian, a ship radios its name, call sign, position, route,
speed, and destination to the AMVER center in New York City.

Enter the IBM 305 RAMAC computer. Located in New York, it sits like
a spider in the center of a communications web strung from the Gulf of
Mexico through the Caribbean and north to Newfoundland and the ocean
station vessels on their lonely North Atlantic beats. Information from the
reporting merchant ship is fed into RAMAC and stored along with informa-
tion on 14,000 other ships that regularly cross the Atlantic Ocean.

Let’s see what happens when a ship or aircraft is in distress.

Seaplane In Distress. On September 22, 1961, a large Navy seaplane
crashed into the sea 160 miles north of Bermuda without being able to send
a distress call. When the seaplane became overdue, an air search was
launched. Eventually, three survivors were spotted on a raft, at the mercy
of heavy seas and high winds. An immediate rescue by ship was necessary,
but which of approximately 800 ships then under plot in the Atlantic
would be best situated to pick up the fliers?

POPULAR ELECTRONICS
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AMVER Rescue Coordina-
tion Center in New York
City (far left) is but one of
five such centers in the east-
ern U.S. which supply infor-
mation to and receive infor-
mation from the IBM 305
RAMAC computer operated
by the U.S. Coast Guard.
At left, an AMVER watch
operator dictates notes in-
to a tape recorder to keep
AMVER's log up to date.

U.S. Coost Guard photos

disaster throughout the North Atlantic

The position of the raft was radioed to New York and fed into the IBM
computer. RAMAC, computing with incredible speed the approximate posi-
tions of all of the 800 or more ships carried in its “plot” at that time,
quickly predicted that the SS A fricar Pilot was in the area. The Coast Guard
radio station in Bermuda called the merchant ship directly and advised its
master of the situation.

The African Pilot immediately turned and raced to the scene. Its crew
launched a boat at considerable risk in the high seas, and the fliers were
picked up safely. Three more men owed their lives to the uniquely effective
coordination of rescue equipment made possible by AMVER.

“Medico” Rescues. The Coast Guard is proud of the international en-
thusiasm for AMVER. Every month more ships join this strictly voluntary
program. The Coast Guard emphasizes that it has no authority over for-
eign merchant ships; it isn’t needed, anyway, for help has never been re-

fused. The international aspects are illustrated in the following “medico”
rescue.

In January of 1961, the electrical officer of a Dutch tanker, the SS W.
Alton Jones, became gravely ill with abdominal pains when his ship was
halfway between Nassau and Bermuda. Emergency medical advice radioed
from the U. 8. Public Health Service recommended immediate attention by
a doctor. When the AMVER center was contacted, its “surpic” (surface
picture) showed that the Swedish liner SS Gripsholm was probably the only
*“doctor ship” in the general vicinity.

The tanker radioed the Gripsholm, the ships made rendezvous, and
surgery was immediately performed for acute appendicitis. The ship’s sur-
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U.S. Ceast Guard photos

Operator at console of RAMAC electronic computer Technical assistant enters a modification to the big
instructs machine to locate and type out informa- computer’s program. Frequent improvements have
tion previously stored on magnetic ‘‘memory’’ tracks. resulted in stepped-up life-saving capabilities.
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geon stated that an additional half hour’s delay would have been fatal!

RAMAC not only stores vast quantities of data but it can use this infor-
mation in a number of ways. The names, call signs, positions, courses,
and speeds of merchant vessels in any designated area at any given time
can be quickly produced. The computer is frequently asked to show what
“doctor ships” are within, say, a hundred-mile radius of a ship requesting
medical aid, as in the last example. If there are no ships in the area at
the moment carrying doctors, the computer will state whether such ships
are scheduled to enter the area later.

“Track Search.” Sometimes, when a plane is missing and there is no in-
dication of its position, the computer is asked to help out in a “track
search.” Air control authorities usually know the geographic course or
“track” the aircraft was scheduled to travel, and RAMAC produces the
names of all reported ships within, say, 50 miles of both sides of the
track. These vessels can then be requested to search the area, which may
be far too large for Coast Guard and military units to handle alone.

Ships standing by a vessel in danger but not requiring immediate rescue
can be relieved of their duty when the surface picture shows that other
vessels will soon arrive. Or the best situated of a number of rescuers
answering a distress call will be shown and the others can resume normal
sailing with clear consciences.

Precautionary Plotting. Not all of the AMVER work is as dramatic as
you might think. In fact, most “surpics” are obtained as a precaution
against potential distress situations. A ship may radio in a report of a
mysterious flare burning at night, unidentified flotsam in the water, or
even a U. S. astronaut circling the globe. In each case, “‘surpics’ are rou-
tinely prepared. If the situation should become an emergency, rescue work
will begin immediately with a full knowledge at hand of available merchant
ship aid.

In 1961, a total of about 60,000 ship passages were plotted from re-
ports received from ships of 55 nations, and the number of participants
increases every year. The Atlantic Ocean is still far from tamed, but
AMVER is an electronic link in the chain of human courage and skill that
will someday bind the ‘“watery demon.” i {
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AN ELECTRONIC PROJECT
Jor STUDENT BIOLOGISTS

TH E N E R VE Simple pulse generator

will prove useful in the

STIMULATOR  cssroom, vicogy ta

By JAMES E. PUGH, Jr. or on your workbench

CHANCES ARE someone discovered that electricity could be a very
effective muscle and nerve stimulator on the day the first man was
struck by lightning. But no practical use was made of this effect until
after Luigi Galvani demonstrated (late in the 18th century) that the
muscles in a frog’s leg could be made to twitch when an electric current
was applied. Since then, there has been considerable progress in har-
nessing electrical currents for man’s physical and mental welfare.

While there are many ways that electricity is used in these areas,
here we are primarily interested in the application of low-frequency
potentials direct to the tissue (in contrast to the application of high
frequencies through radiation).

Such low-frequency potentials of the proper waveform, frequency, and
intensity are now being used by surgeons to differentiate between nerves

January, 1963 51

www.americanradiohistorv.com


www.americanradiohistory.com

I
c2|\50pt.
- |Low 1\50s
F MED 4+ |f

c3|\5pt.
HIGH o
10K
FREQUENCY i
>3
e ca|\.-5pt
SI100K R3

Above: schematic diagram of the
nerve stimulator. Switch S2 con-
trols the pulse rate, and potenti-
ometer R1 governs the frequency.

Below: a laboratory technician applies
the nerve stimulator's probes to a
frog’s leg in classroom demonstration.
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The reason: nerve trunks

and muscles.
respond to lower voltage impulses than

muscles. As a result, it’s possible for
surgeons to preserve the invaluable nerve
trunks during delicate facial operations,
for example.

The physical therapist uses electrical
currents to identify normal and de-
nervated muscles. In addition, he can
“re-educate” muscles in weak and use-
less limbs through electrically activated
muscular contractions.

On the other hand, the biologist,
medical student, and research worker
often investigate the effect of electrical
stimuli on both human and animal tis-
sues. For such applications, a portable
stimulator operating from inexpensive
batteries is very desirable. And the econ-
omy in size, weight, and power consump-
tion of the transistor makes it outstand-
ing as the generator of some of the elec-
trical currents required.

The transistorized instrument shown
here is intended primarily for classroom
demonstration. It generates a series of
short, fast-rising pulses that are contin-
uously variable in frequency from about
1 to 2500 pulses per second. The out-
put level is adjustable from zero to

POPULAR ELECTRONICS
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Entire circuitry of the nerve stimulator is mounted
on the cover of a Bakelite instrument case. Wiring
is straightforward, but potentiometer R1 should be
connected so that it has a “‘counterclockwise” taper.

about 150 volts under a normal load.

In addition to its use in the classroom,
this instrument can be employed by the
electronics experimenter as a general-
purpose pulse generator. Its wide range
of pulse rate and amplitude makes it
suitable for many projects.

Construction. The stimulator is housed
in a Bakelite instrument case with
matching cover that overlaps the sides
for an attractive appearance. All parts,
including the battery, are mounted on
the cover; careful attention to place-
ment of the heavier jitems will give a good
weight distribution for easy handling.

When drilling the cover, back it with
a flat strip of wood to help prevent chip-
ping. Also, make the holes slightly un-
dersize and then carefully enlarge them
to size with a %” tapered reamer. The

Janvary, 1963

sharp edges of all holes can then be
smoothed off slightly with a countersink
of the tapered end of a large drill to
obtain a neat job and avoid any possi-
bility of chipping when the parts are
mounted.

The job is now nearly done. All that
remains is to mount the parts, dress the
leads to size, and secure all joints care-
fully with rosin core solder. Use a mini-
mum of solder on the contacts of switch
82, and use a heat sink when soldering
the transistor and electrolytic capaci-
tors. Label the controls with decals and
apply a coat of wax to the case to help
preserve its smooth finish.

How It Works. The stimulator is a
simple battery-operated pulse generator.
With the collector of transistor @1 con-

(Continued on page 101)
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Battery
Eliminator

for
Flash Guns

AVE YOU ever missed a once-in-a-
lifetime shot because of a flash-bulb
misfire? If you have, it was probably a
case of weak or discharged batteries. It's
difficult to keep track of battery condi-
tion, especially if you don’t use your
camera equipment constantly. But it is
possible to make sure that your flash gun
always has plenty of available power—
at least, wherever there’s an a.c. outlet.
How? Just build this inexpensive

54

By S. D. HUGHES

“battery eliminator.” Nothing but a
simple, line-operated power supply, it de-
livers 3.5 volts of d.c. and has ample
current capacity to fire off single or mul-
tiple flash bulbs every time. And not
only can it be used with almost any flash
gun employing two flashlight-type cells
in series, but you can quickly disconnect
it whenever standard battery operation
is desired.

About the Circuit. Transformer T1
steps down the line voltage from 117 to
6.3 volts a.c. Selenium stack DI, which
contains two diodes having a common
cathode, is connected as a full-wave rec-
tifier—changing T1I's output from a.c. to
d.c. No filter choke or resistor is used,
but 250-uf. capacitor CI smooths out
enough of the ripple in DI’s output to
give reliable flash-bulb firing.

Power to the transformer is controlled
by switch 81, which is wired in series
with one of the primary leads. Pilot light
11 serves two functions: it indicates
when the power supply is ready for use
and also “loads down” CI, preventing

POPULAR ELECTRONICS
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BATTERY
HOLDER

-
CABLE TO .
POWER SUPPLY

It’s not necessary to modify a flash gun to connect
the battery eliminator cable. Kodak’'s “Duaflex’
unit (above) has cable connected to spare plug-in
battery clip. The Kodak ““‘Brownie’ gun (top, right)
connects to cabte via wooden adapter of the same
size as the penlight cells, which are side by side;
and so does the Argus gun (below, right) except
that the ‘“‘C" cells are end-to-end in this case.

SHALLOW NOTCH
ALLOWS CABLE
TO PASS THROUGH
ARM OF FLASH GUN

FASTEN SOLDER LUGS
UNDER SCREWS

the output voltage from rising to much
higher than 3.5 volts.

Construction Tips. The unit is housed in
a 4” x 2”7 x 2%;” aluminum utility box.
Pilot lamp /1 and switch S7 are mounted
on the box’s front panel. Transformer
T1 and selenium rectifier stack DI are
placed on opposite side walls. When you
install the only remaining component,
capacitor C1, across the terminals of /1,
be sure to observe polarity.

Bring the line cord into the box
through a grommet-lined hole in the
front panel. A similar hole, in the side
of the box on which DI is mounted,
accepts the flash-gun cord.

As shown on the schematic diagram,
DI's terminals are coded with yellow
and red dots. Also illustrated is the color
coding for T/’s leads. Leads or termi-
nals of units not identical to those speci-
fied for DI and T1 may be coded differ-
ently.

Making an Adapter. The most conven-
ient way to wire the output of the power
supply to your flash gun is by means of a

January, 1963

wooden adapter. Shaped in the form of
the batteries it is to replace and
equipped with suitable contacts, the
adapter can be slid right into the gun.
And it will be just as easy to remove
when you want to return to battery
power.

A strategic notch or hole can be made
in the flash-gun case to give clearance
for the power supply cord. To minimize
losses, this cord should be as short as
possible—preferably no longer than 8
feet.

Illustrated here are wooden adapters
for two “C” cells end-to-end and for two
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PARTS LIST

C1-—-250-uf.. 6-w.v.d.c., midget electrolytic capac-
itor (Sprague TVA-1102 or equivalent)

D1-—Selenium rectifier stack (International Rec-
tifier J14C1 or equivalent)

11—6-8 wolt, 0.15-amp pilot lamp (G.E. 47 or
equivalent)

S1—S.p.s.t. switch

T1—Filament transformer; primary, 117 volts;
secondary, 6.3 volts CT (@ 1.2 amp (Stancor
P6134 or equivalent)

1-—4” x 27 x 234”7 aluminum wutility box (Bud
CU-2115-4 or equivalent)

1-—8’ lengih of lightweight 2-conductor cable
(Belden 8782 or equivalent)

Misc.—Line cord and plug, pilot lamp assembly,
grommets, material for flash-gun adapters (if
required—see text), wire, etc.

BLK YELLOW
Tl Red oot "

+ 3

si 2

- RED | YELLOW  250ut| 1) o
l7vac K 207 oV e
e

Schematic diagram of battery eliminator. Lamp 1
discharges capacitor as soon as Sl is set at ‘‘off.”’

penlight cells side-by-side. The former is
cut from a dowel, the latter shaped from
a block.

Contacts to substitute for those on
penlight cells can be made by soldering
small tabs (such as #6 solder lugs) to
the undersides of thumbtacks. The tacks
can then be pressed into the adapter and
the wires soldered to the tabs.

You can make contacts to replace
those on “C” or “D” cells from the snap-
in “plug buttons” used to cover chassis
holes. Bend out one spring ‘“finger” on
each button for use as a solder lug and
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size of chassis box is
important to a photographer
who travels a lot. If you fol-
low the parts placement shown
at left, all parts will fit
neatly in box. Indicator light
i1 lets you know when the bat-
tery eliminator is ready to go.

Small

CORD TO
FLASH
GUN

Il

straighten the others so that they can
be tapped into the adapter.

If the battery holder in your flash gun
is of the removable type, you may want
to take the easy way out—just order a
spare holder from your photo dealer and
wire the power supply cord to it as pic-
tured. If you prefer, of course, you can
make an adapter as described above.

Operation. It's only necessary to
plug the unit into any convenient wall
outlet, slip the adapter into the flash
gun, and close SI—then you're ready
to shoot. For multi-flash shots, the extra
flash guns are wired in parallel with the
main one. Install an appropriate socket
on the power supply cord so you can
plug in the extra guns when needed.

The author has successfully used this
photoflash power supply with single M-2,
#5, #40 press, and SM flash bulbs, as
well as with groups of up to four #5s.
He hasn’t had a misfire yet-—and you
won’t either. —30—
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Hi-Fi

Fisher KX-200 Stereo Amplifier

Manufactured by Fisher Radio Corp., 21-21 44th
Dr., Long Island City 1, N.Y.

Prices: $169.50 (kit); $24.95 (walnut or mahogany
cabinet); $15.95 (metal cabinet).

‘VHAT are the most important things
to look for in buying a hi-fi kit?
Ease of assembly ? Packaging? Appear-
ance of finished product? Accuracy of

the instruction manual? Performance
specifications? Dollar value?

Take different proportions of all six
ingredients, and you can have an ampli-
fier that’s a “dog” to build, but that will
sound great. Another amplifier may go
together like a dream, but be lacking in
appearance and performance. And a
third may simply cost too much money.

A meter is permanently mounted on the
chassis of the Fisher KX-200 for use
in accurately setting up the power out-
put stages. Potentiometer controls
for adjusting the bias and balance are
mounted elsewhere on the chassis deck.

January, 1963

CHASSIS X X200
SERIAL NO

Lab Check

NN

Does any amplifier kit offer a reason-
able compromise of all six ingredients?
Yes, several of them—and the Fisher
KX-200 is one. It’s easy to assemble
(our test model went together in nine
hours), has impressive specs and ac-
knowledged good looks, plus attractive
dollar value.

By the way, when you build this kit,
you might be interested in comparing
the photo on the cover of our December
1962 issue with Fig. 17-1 on page 40 of
the Fisher KX-200 instruction manual.

CIRCUIT REPORT: The KX-200 is an inte-
grated stereo amplifier rated by the
manufacturer (according to IHFM stand-
ards) at 80 watts. The claimed r.m.s.
power output is 35 watts per channel at
0.4% harmonic distortion and 0.8% IM
distortion.

The amplifier uses only two tube types
—three 12AX7's and two 7591’s per
channel. A solid-state power supply for
the high voltage as well as preamplifier
and driver stage heaters rounds off this
straightforward circuit.

Two features of the KX-200 distin-
guish it from similar stereo amplifiers in
its price category. One is the built-in

i o 4 L] A3
v b 1861 SPEAKER
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meter and switching circuitry for bal-
ancing the power amplifier stages. The
second is a third speaker (center chan-
nel) output, effectively combining the
right and left channels. The output
level of this center channel is controlled
from the front panel.

HIRSCH-HOUCK LAB CHECK: Fisher’s
KX-200 is another of the ‘““‘new breed” of
stereo amplifiers that have a remarkably
flat frequency and power response. Har-
monic and IM distortion measurements
either equalled or bettered the manu-
facturer’s claims. This is strong evidence
that the KX-200 can drive almost any
speaker system without annoying dis-
tortion or overload.

Sensitivity of the KX-200 was 0.002
volt on phono and 0.18 volt on tuner in-
put for 10 watts of sine-wave output.
There is no crosstalk between magnetic

phono input and either tuner and auxil-
iary inputs.

Tone control range is within = 1.5 db
of the manufacturer’'s 30 db claim (30-
and 15,000-cycle measurement). The
loudness contour curve is well shaped,
giving a boost of 15 db at 30 cycles, 0.5
db at 1000 cycles, and 4.5 db at 15,000
cycles.

Total hum and noise pickup is down
more than 60 db on all input circuits.

IN CLOSING: The tasteful design of fac-
tory-wired Fisher hi-fi equipment has
been carried over to the company’s kit
line. There is nothing, externally or in-
ternally, to distinguish this stereo ampli-
fier from an off-the-shelf item costing
$90-$100 more.

Assembly of the KX-200 is a pleasant
and satisfying task, easily accomplished
in about four evenings.

+5 EQUALIZATION ERROR [ RIAA PHONO
(LEFT CHANNEL)
¢ i | Power response and phono
-5 y b equalization for the left
o) HIGH FILTER | ™o channel; the O db level used
Fo N here is equivalent to 32 watts
3 n N sine-wave output. Accuracy
m b f the RIAA curve speaks
o POWER RESPONSE N (oL :
o ~ — for itself; the dashed line
/‘, 1T in this instance shows effect
7 of switching *‘‘High Fil-
———2% THD ter”’ into preamplifier circuit.
T ™ = 0.5% THD
KX-200
20 50 100 500 1000 5000 10000 20000
FREQUENCY IN CYCLES PER SECOND
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Scott LM-35 Muitiplex Adapter

Manufactured by H. H. Scott, Inc., 111 Powder Mill
Rd., Maynard, Mass.

Prices: $79.95 (kit); $9.95 (metal cabinet with
leatherette finish); optional Stereo Signal Light,
$17.95 (available assembled only).

ITHOUT getting involved in an
argument over historical priorities,

the factory-wired, fully-assembled ver-
sion (Model 335) of the new LM-35
multiplex kit was probably the first good-
quality multiplex adapter on the market.
It is now being marketed as a kit to
permit confirmed kit-builders who have
invested in the LT-10 or similar-quality
mono FM tuners to receive FM-stereo.

Assembly of the LM-35 is a “snap.”
The most fumble-thumbed builder could
probably do the job in under 3 hours.

Scott has also made available for
$17.95 a stereo signal light, known as
the Model 55 “Stereo Guide.” This is a
little pre-assembled circuit that sits on
the chassis of the LM-35 and, by lighting
one of the front panel neon lamps on the
LM-35, tells whether or not an FM sta-
tion is broadcasting stereo. We strongly
recommend this “extra’” if only for its
overwhelming psychological value.

CIRCUIT REPORT: The LM-35 is self-
powered and draws sufficiently low watt-
age to be permanently connected to the
on/off switch of most stereo amplifiers.
The four-tube multiplex subchassis con-
tains the familiar Scott time-division
demodulating circuit. It comes pre-
assembled and pre-aligned. Plate volt-
ages for the adapter are provided by a
simple rectifier using a 6X4.

The Model 55 “Stereo Guide” (optional
extra) also has a very low power drain.
It uses a separate 6AV6 to detect and
amplify the 19-ke. pilot carrier. Indica-
tion of stereo broadcasts is provided by
a neon lamp on the front panel of the
adapter.

HIRSCH-HOUCK LAB CHECK: As expected,
the audio frequency response of the
LM-35 is nominally flat from 10,000
cycles down to below 50 cycles. At 15,000
cycles, the adapter has rolled off only
about 3 db. This is somewhat better
than most multiplex adapters in this
price category.

Separation is relatively flat from 50
to 7500 cycles. In this slice of the audio
spectrum, the LM-35 averages 26 db
separation, or crosstalk between chan-
nels. At 12,000 cycles, the average cross-
talk is 20 db. This is also somewhat
better than most adapters—regardless
of price.

(Continued on page 109)
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filters (controlled from the

=25

front panel of the LM-35)

=30 \

«35 |- H.H.SCOTT LM-35 RIOHI,

are switched into the circuit.

SERIAL 161242 | CHANNEL
-40 - TR L 2N |

20 50 100 500 1000
FREQUENCY IN CYCLES PER SECOND

Janvary, 1963

5000 10000 20000
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. Equipment Report

Olson CB
Surprise
Package

CITIZENS BAND TRANSCEIVERS have probably undergone the most rapid

“gvolution” in the history of electronics. In 1959, inflexible 1- and 2-channel
models populated the market. Today, only four short years later, the average
CB transceiver is smaller, lighter, more stable, more flexible—and cheaper(!).

A superb example of today’s CB transceivers is the RA-530 “Spotter’” by
Olson Electronics (260 S. Forge St.,, Akron 8, Ohio). Priced at $119.95 (plus
postage), the RA-530 has provisions for 11-channel transmit with internally
switched crystals, plus a panel-mounted crystal holder for a grand total of 12
possible transmit channels. Instead of receive crystals, there’s a special ‘“Audio-
Visual” ‘“‘spotter” for putting the all-channel tunable receiver on the proper
frequency. Tune the receiver to the transmit crystal frequency, and two things
happen: a distinctive tone signal is heard, and a reading is registered on the
built-in S-meter.

The RA-530 tested by the P.E. staff had clean, crisp modulation, and de-
livered 3.3 watts from a link-coupled tank circuit. 30—~

Socket for the 12th crystal is mounted on
front panel under S-meter. Slide switch in
lower right-hand corner of panel activates
the “‘Audio-Visual'' receive channel spotter.

| va power_ P
ey |G

[ Squeich [ . .
Noise Limiting jif%ed Olson’s “‘Spotter’* has a double-conversion

m v receiver circuit, insuring excellent stabit-

: ity and selectivity. A half-filled crystal bank
Operating Ease i is visible in the center of the chassis.

60 POPULAR ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

ADVANCED
EXPERIMENTERS
CORNER

O much experimenting? Then you’ll

agree that a power supply which is
adjustable over a fairly wide voltage
range can come in mighty handy. You
probably have most (if not all) of the
parts needed for it in yomr workshop,
since there’s nothing very critical about
such a circuit.

Voltages varying from about 60 to
300 volts, depending upon the load across
jacks JI and J2, as well as the setting
of potentiometer R1, are possible with
this unit. The current capability of the
supply is a function of the output volt-
age and is also governed by the current
rating of transformer T1, and the plate
dissipation rating of the tube used for
V2. The output at jacks J3 and J4 is
6.3 volts a.c. center-tapped to ground,
which puts a filament voltage as well as
B+ at your disposal.

As shown in the schematic, the supply
consists of a full-wave rectifier—with
a choke input filter—followed by a tri-

SN

© OPTIONAL

PRI
i

e

Variable

Volitage...
You Pick It

By PAUL S. LEDERER

ode-connected tetrode in series with the
filtered output. A 5U4-GB is suggested
for rectifier tube V1, but a 5Y3-GT or
other similar rectifier tube can be em-
ployed. And although the author used
a 6L6 for voltage control tube V2, you
can substitute one of the other tetrodes
—a 5881, a KT66, ete.—if you wish, for
greater current handling capability. A
6L6 (with the exception of a 6L6-GC)
has a plate dissipation of 19 watts and
so will handle considerably less current
than a KT66, which has a maximum
plate dissipation rating of 32 watts.
The output of the supply is adjusted
by varying the grid bias of V2 (con-
trolled by R1). Since this varies V2's
internal resistance, the voltage appear-
ing at V2's cathode (which is connected
to JI) can be made to increase or de-

A
G
=

e

¥ i
L1

’svzw@‘@
o
o~

Januvary, 1963

 VOLTMETER AMMETE

R
e ged o

G

o

Parts layout is not critical and
is determined mostly by the size
and function of each part. The
tubes, power transformer, and ca-
pacitors are mounted on top of
the chassis; controls, indicator
light, and output jacks on the
front lip. Meters are optional.

=
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C1, C2—20-uf., 450-w.v.d.c. electrolytic capaci-
lor

F1-—2-amp, 34G fuse

T1—347 pilot lamp

J1/ 12, 13/J4—Dual binding posts (H. H. Smith
269RB or equivalent)

Li1—Filter choke; 7-henry, 150-ma., 200 olums
(Stancor C1710 or equivalent)

RI1—100,000-0/sn potentiometer, linear taper

R2—10.000-0hm, Yi-watt resistor

R3—100-0hm, 1-watt resistor

R4—100.000-0/m, 1-watt resistor

S1—D.ps.t. switch

PARTS LIST

After all the parts are mounted,
with T2 and L1 on the underside of
the chassis, wire the power supply
using point-to-point technique.

T 1—Power transformer; primary, 117 volts a.c.;
secondaries, 750 volts CT @ 150 ma., 6.3 volls
CT @ 4.5 amp, 5.0 volts. @ 3 amp (Stancor
PC-8411)

T2-—Filament transformer; primary, 117 wvolts
a.c.; secondary. 6.3 wolts CT @ 12 amp
(Stancor P 6134 or equivalent)

VI—5U4-GB tube (or 5Y3-GT, elc.—see text)

V2—6L6 tube (or 5881, KT66, eic.—see text)

1—3" x 57 x 107 aluminum chassis (Bud AC-
404 or equivalent)

Misc—Mounting assemblies for 1 and 11, tube
sockets for V1 and V2, knob for R1, elc.

crease accordingly. Resistors B2 and R3
prevent parasitic oscillations.
Modifications can be made quite eas-
ily, for adaptation of the circuit to com-
ponents you wish to use. If you have a

12-volt filament transformer around and
the current rating of the supply does
not have to be very high, you can use a
1216 for V2. Also, an s.p.s.t. switch can
be substituted for S1.

Schematic diagram of variable-voltage power supply. Because of high d.c. potential
on V2's cathode, a separate filament transformer (T2) is required for this tube.

Tl

—’m

Vi
5Y3-GT,
5U4-GB etc.
4 2
Fi |4
2A si |
nz o
6 \—4 i
) 6.3
1l VAC
& —0J4
- =
T2 b=
va2
|
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XPERIMENTERS, technicians and hobbyists who are fa-
miliar with the ease of operation and reliability of tube
testers sometimes find themselves frustrated when they try to
check transistors. Often, a transistor may check “Good” when
tested, yet fail to work in a circuit. In other cases, a transis-
tor which tests “Bad” may give acceptable results in some cir-
cuits.

To understand these disc¢repancies, we must consider the
basic problem of what constitutes a “Good” or ‘“Bad” tran-
sistor, and it might help if we compare the transistor to the
vacuum tube. Both tubes and transistors can become defective
in the same general ways. Both can develop “opens,” “shorts,”
or a change in their electrical characteristics. Of these three
defects, “opens” and ‘“‘shorts” are relatively easy to determine
in both devices, but the last type—a change in characteristics
—1is a real puzzler as far as transistor tests are concerned.

High Z and Low Z. Except in high-frequency applications, a
vacuum tube’s input (control grid) and output (plate) cir-
cuits are virtually isolated. In addition, since the tube is a
high-impedance device, its characteristics are often inde-
pendent of circuit values. For example, changing a grid
resistor from 100,000 to 500,000 ohms may cause little

By E. G. LOUIS

January, 1963
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Knight-Kit 83 Y 149-J

or no apparent change in the perform-
ance of an audio amplifier. Similarly, a
change in the value of a plate resistor
from, say, 100,000 to 250,000 ochms may
not affect circuit operation. Finally, a
temporary overload will seldom, if ever,
change a vacuum tube'’s characteristics.

In essence, then, the vacuum tube is a
pretty independent device. If we deter-
mine the value of one or two critical
characteristics, we can be pretty sure
the tube is “Good” or “Bad.” This crit-
ical value may be the tube’s emission
where a simple check is needed or its
mutual conductance where more exact-
ing tests are desired.

66

Lafayette KT-223

EMC 212

The transistor, in contrast, is a low-
impedance device which becomes an inte-
gral part of the circuit in which it is
used. As shown by the equivalent cir-
cuit given in Fig. 1, there is a direct
resistive connection between every elec-
trode, shunted by interelectrode capaci-
ties and by diode elements. The unit's
input (base) and output (collector) cir-
cuits are not isolated and a change in
either will directly affect the other. A
relatively small change in an external
base or collector load resistor may cause
an appreciable change in circuit opera-
tion, as will a moderate change in the
transistor’s internal impedances (resist-

Fig. 1. Symbol shown in black
is used to indicate a pnp
transistor in schematic dia-
grams. The symbols shown in
color are equivalent circuit
elements the transistor ex-
hibits at its terminals under
normal operating conditions.

POPULAR ELECTRONICS
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Tramsisrg
ol

Sencore TR115

ances) or its electrical characteristics.

In addition, the transistor’s electrical
characteristics may change if the unit is
subjected to overload conditions. The
device may still be a “Good” transistor
in that it has the basic properties of a
transistor, but may require entirely dif-
ferent circuit values for proper opera-
tion. Thus, two transistors with the
same type number may check ‘“Good,”
yet one will work in a given circuit and
the other will not. Of course, chances
are the second transistor will give sat-
isfactory performance if biases and cir-
cuit load values are changed to match its
characteristics, but it is not practical to
change circuit values every time a tran-
sistor is changed.

Finally, even with “Good” transistors,
it is often difficult to make direct com-
parisons as to quality, for transistors are
manufactured to much broader toler-
ances than most other electronic com-
ponents. It is common practice for
manufacturers to specify minimum or
maximum values for characteristics like
beta, cutoff frequency, /.y, and base re-
sistance rather than exact values. A
beta ‘“spread” of three or five to one is
not unusual for a given type. Thus, a
2N78 transistor which has a beta of from
45 to 135 may be considered “Good” by
the manufacturer. If this type of tran-
sistor is used in a circuit requiring a
beta of from 60 to 90 for proper opera-
tion, many units will give satisfactory
performance but those units with beta
values near their outer tolerance limits
will not work—even though they are
“Good.”

January, 1963

OrTmNemic &

GC Electronics 36-560

Many more transistor characteristics
exist, any of which may be important as
far as a particular circuit is concerned.
Some of these characteristics are maxi-
mum voltage and current ratings, input
and output impedances, interelectrode
capacitances, temperature characteris-
tics, and internal resistances. This means,
of course, that we can no longer be con-
cerned with just one or two ‘“critical”
characteristics to evaluate a transistor
properly. All of the unit’s characteris-
tics are important, although their rela-
tive importance may vary considerably
from one circuit to another. For exam-
ple, in an amplifier circuit with a high
degree of negative feedback, the beta
(gain) of the transistor mav be com-
paratively unimportant within broad
limits.

There are two methods of checking a
transistor accurately. One is to deter-
mine which of the transistor’s charac-
teristics are critical as far as the circuit
in question is concerned, and then to
check these values. The alternative
method is to check all its characteristics
against the semiconductor manufactur-
er’s detailed specifications. In either
case, considerable test equipment is re-
quired.

Obviously, neither of these methods
is satisfactory for quick ‘“Good” or
“Bad” checks in the experimenter’s lab-
oratory or service technician’s workshop.
A compromise between accuracy and
ease of testing is necessary.

Basic Transistor Test. One of the sim-
plest tests you can make is to determine
if the device is a transistor. This test
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will tell you whether the part is “open”
or “shorted.”

Referring back to the transistor’s
equivalent circuit (Fig. 1), we see that
the base-emitter and base-collector junc-
tions form semiconductor diodes. In one
sense, the transistor consists, in part, of
two diodes connected “back-to-back.”
These diode junctions can be checked
quite easily with a standard series-type
ohmmeter. The technique is relatively
simple.

First, you measure the d.c. resistance
between the base and emitter leads, as
shown in Fig. 2. Note the value and
reverse the ohmmeter leads, making a
second measurement. If the base-emitter
junction is in good condition, one meas-
urement will indicate the diode’s forward
(conducting) resistance, the other its re-

Fig 2. A series-type ohmmeter
can be used to check a transistor's
junctions for shorts and opens.

say, 1000 ohms, the reverse measure-
ment should be 20,000 to 100,000 ohms,
or more.

This procedure is then repeated, but
with a check made between the base and
collector leads to test the base-collector

verse (non-conducting) resistance. The
ratio between the two measurements,
rather than their exact values, is the
important factor. For a good diode
junction, this ratio must not be less than
20 to 1 and may run to 100 to 1 or high-
er. Typically, if one measurement is,

junction. Again, two measurements are
made and their ratio compared.

In either case, if both forward and re-
verse resistance measurements are low,
the junction is shorted. If both measure-
ments are very high, the junction is par-
tially open (an “infinite’ measurement

Table 1. Definitions of common transistor characteristics used when referring to-transistor quality.

TERM DEFINITION
h, (alpha) forward current transfer ratio in common-base circuit with output a.c. short-
circuited (GAIN)
h,. (beta) forward current transfer ratio in common-emitter circuit with output a.c. short-
circuited (GAIN)
heg d.c. forward current transfer ratio in common-emitter circuit with output d.c. short-
circuited (hyg=I¢/Iz)! (D.C. GAIN)
Iewo (lco) d.c. collector current when collector junction is reverse-biased and emitter is open-
circuited, under specified test conditions
lexo d.c. collector current with collector junction reverse-biased and base open-circuited
Leakage generally, collector current with fixed voitage applied between emitter and collec-
tor, base open; approximately equal to Igge multiplied by beta!
I d.c. base current
1o d.c. collector current
Ig d.c. emitter current
Iy d.c. forward current; the current when a diode junction is biased in its forward or
*conducting’’ direction!
I d.c. reverse current; the current when a diode junction is biased in its reverse or
| “‘non-conducting’’ direction!
' futo beta cutoff frequency; the point at which a transistor's gain in the common emitter
i configuration is 0.707 of its low frequency value?
| P maximum frequency of oscillation; the point at which a transistor has ‘‘unity”
gain; much higher than beta cutoff frequency in most cases, and sometimes called !
| “Figure of Merit’’2
| —. — ———— R —
1. Most low- to medium-priced transistor checkers test these transistor characleristics.

2. These figures, although important in determining a transistor’s operation in i.f., r.f., and
converter service, cannot be measured on service-type transistor checkers.
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EICO 680

is made with an open junction). If
both readings are identical, the
junction is no longer acting as a di-
ode and the device will not operate
as a transistor.

However, the ohmmeter test described
above—while quick, easy, and quite re-
liable as far as completely defective
transistors are concerned—is of limited
value in determining a transistor’s elec-
trical characteristics. Here, more pre-
cise tests are necessary.

There are basically two general types
of transistor tests that can be per-
formed: static and dynamic. With static
tests, we check the transistor’s d.c. char-
acteristics. With dynamic tests, we
check the unit’s performance under typ-
ical operating conditions, that is, with
specified biases and an a.c. signal ap-
plied. Some of the transistor’s charac-
teristics which may be checked with
static and dynamic tests are listed in
Table 1. Let’s examine the two basic
techniques.

Static Tests. In a theoretically ‘““ideal”
transistor, there should be zero current
flow if a d.c. voltage is applied between

Fig. 3. Circuit of a simple transistor tester.
With S1 open, meter reads leakage current; and
with S1 closed, meter indicates d.c. gain (hyg).

Zro

T —

January, 1963

Triplett 690-A

Superior 88

the unit’s emitter and collector elec-
trodes, the base remaining open. Any
“leakage” current that may flow indi-
cates that the transistor is less than
“perfect.”” The greater this current, the
poorer the transistor.

To check leakage, then, we simply
apply a d.c. voltage between the transis-
tor's emitter and collector, placing a
meter in series to determine the result-
ing current, as illustrated in Fig. 3. In
a “good” small-signal transistor, the
current will seldom exceed a few micro-
amperes, ranging, perhaps, to 200 mi-
croamperes in the case of low-cost,
poor-quality transistors. In power tran-
sistors, a normal leakage current is
somewhat higher, and may approach a
milliampere. The leakage current meas-
ured in this fashion approximates the
transistor’s Iope multiplied by its beta
(see Table 1).

If we apply a small base bias current
while set up for a leakage test, there
should be a corresponding increase in
collector current. The resulting collector
current will equal the base bias multi-
plied by the transistor’s gain (beta)
plus its inherent “leakage.” With a fixed
bias applied, then, the collector current

69
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| | D.C. TESTS IN-
) M RER. | MODEL = = DYNAMIC | circurr | PRiCE:
| Opens | Shorts |Leakage| Gain TESTS

Heath | IT10 J J v v $ 6.95 (K)

Knight-Kit 83Y149-J v J J v 8.95 (K)

Lafayette KT-223 v v v v v v 12.75 (K)

EMC 212 J v v v v J 13.50 (K) |

’ 18.50(W) |

Paralan J J 15.95 |

Sencore TR115 J v J J 15.95 (K)
24.45 (W)

Seco 100 v v v v v 19.95

GC Electronics | 36-560 v v v v J 19.95

EICO 680 v v v v 25.95 (K)
39.95(W)

Simpson 6502 v v v v 26.95

Triplett 690-A v v v v 32.50

Superior 88 4 38.50

GC Electronics | 35-568 v v J J 49.50

Triplett 2590 J J J J 54.50

Heath IM-30 v v v v 54.88 (K)

Sencore TR110 v J 58.31

Seco 250B J J J J J v 74.50 |

B&K 960 v v v v v 99.95 'I

Precision 960 v J J J 107.75

Hickok 890 J v 137.50 i

1. When an instrument is offered in both kit (K) and factory-wired (W) jorm, both prices are given. |

2. Add-on attachment to Simpson Type 260 VOM. ’

Table 2. Service-type transistor testers currently on
the market; expensive laboratory units and combina-
tion tube/transistor checkers have been omitted.
For descriptions of these testers, consult a radio
supply house catalog or write to the manufacturer.

Heath 1IM-30

Precision 960

70

is directly proportional to the transis-
tor’s d.c. gain or “d.c. beta.”

The simplest method of applying a
base bias for a gain test is to connect a
bias resistor from the base back to the
d.c. source (battery), as indicated in
the diagram (Fig. 3). Thus, the com-
plete setup shown is suitable for static
tests of leakage and gain. The leakage
test is made first, then SI is closed for a
gain test. Except for a battery polarity
reversing switch to permit checks of
both pnp and npn transistors, this cir-
cuit is basically the one used in the ma-
jority of low-cost commercial transistor
testers.

A d.c. beta test, as outlined above, is
roughly analogous to an emission test
when referring to vacuum tubes.

Dynamic Tests. For a more precise
measurement of a transistor’s beta, the
test should be made under typical oper-
ating conditions, that is, with the tran-
sistor used as an amplifier, with speci-
fied d.c. biases applied, and with a known
a.c. signal used for test purposes. One
arrangement for such a dynamic test is

(Continued on page 108)
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AUDIO DESIGN NOTE

’ /2 transistor replaces thermistor

HE HIGH EFFICIENCY of the Class

B power amplifier makes it very popu-
lar for transistor circuits. However, it
does have some disadvantages: operat-
ing characteristics vary with tempera-
ture, as with any transistorized device.
In addition, distortion increases rapidly
as battery voltage decreases.

A partial compensation is worked into
many designs through a resistor/therm-
istor combination. This takes care of
the effects of temperature variations,
but it still permits severe distortion
when battery voltage drops. The circuit
shown here offers everything that a cir-
cuit with a resistor/thermistor combo
does—and it also takes care of the dis-
tortion due to low battery voltages.

As you can see from the schematic
diagram, the “trick” involves nothing
more than the substitution of an inex-
pensive germanium diode (D1) for the
resistor/thermistor combination. A spe-
cial low-cost germanium diode (such as

r———PA’RTS [ pE—
B1—6-volt battery (four size C

or D cells in series)

By JAMES E. PUGH, Jr.

RCA’s 1N2326) is available for use with
low-power transistors such as the 2N586
shown here. But an even more inex-
pensive germanium ‘“diode” can prob-
ably be found in your spare parts box: a
defunct power transistor having either
the base-to-emitter or the base-to-col-
lector “diode’ still in good condition.

In this circuit, the ‘“diode” (half a
transistor) will compensate for tempera-
ture variations in much the same way
that a thermistor does. Even more im-
portant, it will also hold the base-to-
emitter bias constant over approximate-
ly a =40% change in battery voltage.
(Of course, the maximum power output
will drop as the battery voltage drops,
but this isn't too serious.)

The circuit below is only one possible
type of hookup. As it happens, the base-
to-emitter section of a transistor was
used here, but the base-to-collector por-
tion would be hooked up in the same way
and would work equally well. ~{30-

Diagram and parts list for transistorized audio
amplifier using a Class B output stage and temper-
ature/bias compensation with '*half’’ of a transistor.

C1—350-yf., 15-w.v.d.c. miniature
electrolvtic capacitor

D1—% 2N301 transistor—see
text

BROWN

R
€8N al
T BROWN
C

J1—RCA phono jack
Q1. Q2—2N586 transistor (or
equivalent)
R1—68-0hm, Yo-watt resistor
suack | T

S1—S.p.s.t. toggle switch
TI—-Tragzxistor input transform-

%
SOt
+] fisv T2

R2
12K

loonc.rt.

er: primary, 8 ohms, second- 81
ary, 500 ohms CT (Argonue g
AR-164 or equivalent)
T2-—Transistor output trans-
former: primary, 100 ohms
CT, secondaries, 4 and 8 ohms
(Triad TY-30X or equivalent)
SPKR—PM speaker, 4- or 8-

RED-—={500NCT.

R2—1200-0lim, Ya-watt resistor ”

GREEN

Dt
1/2-2N301 NC
3
BI-6V
B + '_O/’
il

St
Q2
E 2N586

RED

SPKR
4n

o

ohm voice coil

Misc.—Transistor sockets, dry
cell holders, hookup wire, hard-
ware, efc.

BLUE

3LUE

Janvary, 1963
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Mono or Stereo Headset. It's in the way you hook
it up. Oversized cushions add to listening comfort.

SURPLUS EARPIECE

A "’gold mine’ of uses for an inexpensive telephone earpiece

MONG the best buys on the surplus
market today are low-impedance,
dynamic earpieces. The most common
types you're apt to find on your dealer’s
shelves are the Permoflux PDR-1 (12
ohms) and the Telephonics TDH-38 (10
ohms).* Each model contgins a 27”-di-
ameter PM speaker having a plasticized
cone, and will handle plenty of volume
without distortion.

Costing only pennies, the good-quality
earpieces can be used in a great variety
of ways. You'll find some suggestions
below, and your own imagination should
provide many more. So why not invest
in half a dozen units or so and go to
work? You’ll be glad you did.

Mono or Stereo Headset. The first thing
that comes to mind, of course, is to as-
semble a low-impedance headset. Besides
two earpieces, all you'll need is a suit-
able headband, a set of ear cushions, and
a suitable cord. Headbands and cushions
are standard surplus items. A commer-

#If you have trouble locating earpieces, try Grey-
lock Electronics. 438 Central Ave., Albany 6, N.Y.
They’ll supply one of the models mentioned (or
the equivalent) for }9 cents each, postpaid.
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cial cord set can be purchased, or ordi-
nary zip cord can be used.

Wire the earpieces in series to get an
impedance of about 20 ohms, in paraillel
for a 5-ohm impedance (approximately).
If you'd like to do some stereo listening,
the earpieces should be wired independ-
ently (though you can use one ‘‘com-
mon” lead to make the cord set less
bulky).

Miniature Speaker. The 2” miniature
speaker inside the earpiece case is fine
for experimental receivers—or for re-
placement use in many commercial tran-
sistor sets. For applications where
space is not limited, the earpiece can be
used intact. If space is at a premium,
however, you’ll have to remove the
speaker.

To dismantle the earpiece, carefully
saw a slot across its metal retaining ring
(with the Permoflux units, you’ll also
have to drill six rivets out of the ring).
Now remove the ring, and the speaker
can be lifted out and disconnected.

Under-the-Pillow Speaker. To make an
under-the-pillow speaker for late eve-
ning listening or for hospital use, an

POPULAR ELECTRONICS
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Miniature Speaker. All you have to do is undo what
the maker did, and presto—a replacement speaker!

BONANZA

By ART TRAUFFER

earpiece can be mounted in a plastic
soap box. Cut a 1”-diameter hole in the
top of the box, then cement the earpiece
under the hole. Attach a length of light-
weight zip cord to the earpiece, run it out
of the box through a hole, and terminate
it in a phone plug.

You'll want to install a closed-circuit
phone jack in the receiver. Wire it so
that the main speaker’s voice coil is
disconnected when the under-the-pillow
unit is plugged in.

If the receiver is an a.c./d.c. model
having one side of its voice-coil circuit
grounded, a danger of shock exists. It's
best to isolate this circuit by disconnect-
ing the grounds at the output transform-
er secondary and speaker voice coil. Run
an insulated wire between these points
instead.

Dynamic Microphone. Use one of your
earpieces with an inexpensive output
transformer (6000-ohm primary, 8-ohm
secondary), and you'll have a high-
impedance, dynamic mike. For proper
shielding, the earpiece and transformer
should be housed in a metal enclosure
(the author used an aluminum salt

January, 1963

Pillow Speaker. Music to dream by can be had for
the price of a soap box, wire, plug, and earpiece.

EARPIECE
QUTPUT PRIMARY {WEDGE OR
TRANSFORMER {6000 OHMS) CEMENT IN PLACE)

b

CHASSIS —
TYPE

MIKE
CONNECTOR

SOLDER SECONDARY ALUMINUM

{8 OHMS) CAN

Dynamic Microphone. Inexpensive as the ‘‘tin"”
can that houses it, this low-cost mike is ideally
suited for voice recordings and p.a. announcements.

shaker—see diagram and photo). A
standard mike connector (Amphenol 75-
PC1M or equivalent) completes the unit.
Be sure the connector is well grounded
(Continued on page 111)

73

www.americanradiohistorv.com


www.americanradiohistory.com

OW THAT transistor radios—and “in-

stant sound’—are here, it’s a bit
irritating to have to wait 15 seconds or
longer for the kitchen radio to warm up.
But it would be a waste to discard that
tube job for a transistor set, especially
since a semiconductor diode can give
your a.c./d.c. vacuum-tube radio instant
sound. How? It’s simple.

If you insert a diode (D1) in series
with the receiver’s line cord and leave
the receiver turned on, approximately
half the line voltage will be available
for the heaters of the tubes in the re-
ceiver. And this is exactly what is done
in the “Instant Sound Control Box.”
When S1 is in the STANDBY mode, the
tube heaters are partially ‘“warmed.”
Therefore, flipping switch 81 to ON brings
them to full efficiency very quickly.

The parts are few, and easy to hook
up. Diode D1 is rated at 2 amperes at
200 PIV minimum, resistor R at 1 watt.
Switch 81 can be any s.p.d.t. toggle
switch rated at 125 volts a.c. or more.
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Give Your
Radio
Instant
Sound

By JAMES A. FRED

Assemble the parts in a 4”7 x 2" x
1%” aluminum chassis box (Bud CU-
2102A), and wire them as shown, care-
fully avoiding shorts to the box. Plug
the box’s line cord into a 117-volt outlet,
and plug the receiver into jack J1.

If sound at a low volume is heard from
the receiver with S7 in the STANDBY
position, reverse the plug from the radio
in jack J1I. Now DI in the “control
box” and the diode or rectifier tube in
the receiver are ‘“bucking,” and no plate
voltage can be rectified. But flip S1 to
ON, and whamo—instant sound.

Although neon bulb /I isn’t really
necessary, it does provide a visual re-
minder that the radio is ‘“warmed up,”

and ready whenever you need it. -30—
oN
I! Sl
NESI ol
+
- STANDBY
K Jl

117 VAC 290

Parts shown in diagram above are readily
available. Photo below shows ‘Instant
Sound Control Box™ connected to table ra-
dio and set at STANDBY. Caution: don't
connect box to clock radios or radios hav-
ing power transformers—pulsed d.c. from
D1 will burn out the clock or transformers.

POPULAR ELECTRONICS
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UCH water flowed over the CB dam
last year—most of it good, some of
it bad. Fortunately, the “good’” promises
a gigantic increase, whereas the ‘“bad”
seems to have created a legal means by
which it will—in time—eliminate itself.
Whether it was used to aid in parade
traffic, assist search parties, track down
criminals, or rush home after a mobile
10-33 call announced Junior’s tumble
down the basement stairs, the Citizens
Band has cut a definite notch in the
communications spectrum. It has solved
a voluminous number of problems for
the business man, including bringing his
operating costs down with less mileage
and vehicle wear-and-tear.

The harassed farmer, the stranded mo-
torist, the accident victim, or the wife
with the reheated supper—all realize
the value of the band, and its poten-
tialities. This is to say nothing of the
thousands of CB’ers who have organized
or joined with rescue groups, Civil De-
fense organizations, sheriff’s patrols, and
other civic or governmental associations.
It sort of makes a person wonder how
long it’ll be before new autos will auto-
matically come equipped with CB trans-
ceivers, much as they are with broad-
cast receivers today.

At the CB jamboree held by
the Marshall (Texas) CB Club
last summer, there were draw-
ings for 47 prizes. The grand
prize was a CB transceiver
won by Anson G. Jones, shown
here on the right. Club pres-
ident Fred Sudduth is announc-
ing the winner as Barney
Woods, vice-president, makes
the presentation. James Abney,
secretary-treasurer, is at the
left. See ‘Club Chatter” on
page 99 for more details on
the Marshall CB Club and its
first jamboree. (Photo courte-
sy Marshall News Messenger)
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with MATT P. SPINELLO,

18W4689, CB Editor

Need a License? If you’re in the process
of applying for a CB license, new or re-
newal, keep in mind that when Father
Time walks out the door on December
31st, he takes FCC Form 505, SEPTEM-
BER 1958, with him! This form cannot
be used in 1963 for any of the Citizens
Radio Service Classes (A, B, C, D). The
old form has been replaced by FCC Form
505, APRIL 1962, and covers Classes B.
C, and D. Applicants for a Class A li-
cense must use FCC Form 400.

Be sure to fill out the work sheet on
the new form in pencil first so that any
mistakes you may make can be easily
erased and corrected. Then fill out the
actual application form, using a type-
writer. Read it over carefully upon com-
pletion, then sign it, and mail it to the
“Federal Communications Commission,
Gettysburg, Pa.”

Although the new form has been sim-
plified considerably and no longer re-
quires a notary seal, vou are still bound
by the laws governing CB radio and are
required to read and understand the pro-
visions of a current copy of Part 19, the
Citizens Radio Service Rules. This is
in Volume VI of the FCC Rules and
Regulations, and can be purchased by
sending $1.25 to the Superintendent of
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Documents, Government Printing Office,
Washington 25, D.C.

If there is any question in your mind
regarding any part of the new FCC Form
505, read Julian (2W5115) Sienkiewicz's
article, “New Form for CB,” which ap-
pearel in the August, 1962, issue of
PorurLar ELECTRONICS. His explanation
of each phase of the new application
form will all but fill it out for you.

All-Transistor Transceiver. Here's a
beauty that should create a lot of “talk’!
Approved by both the FCC and DOT
(Canada’s Department of Transport),
the Cadre 510 all-transistor CB trans-
ceiver offers five crystal-controlled trans-
mit/receive channels. With the maximum
Class D transmitting power authorized
by the FCC, the new 5-watt unit utilizes
18 transistors and 8 diodes, and is also
adaptable for field use in its own port-
able power pack with rechargeable bat-
teries. Audio power output is a full 2.5
watts.

The 510, made by the Commercial
Products Division of Cadre Industries
Corp., Endicott, N. Y., has been engi-
neered for maximum channel selectivity
and adjacent channel rejection. Other
features include a dynamic push-to-talk
microphone; a frequency stability of
0.005% ; low current drain for prolonged

tiltiuin
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battery life; adjustable squelch for noise-
free standby reception; and a noise lim-
iter which automatically rejects ignition
and other electrical interference for clear
reception at all times. The 510 can be
kept “on” safely all day with no heat
problem, and no concern for tube burn-
out.

Finished in a brushed aluminum and
charcoal styling, the Cadre transceiver
has a built-in dual power supply (12
volts d.c./110-220 volts a.c.). It can
easily be installed in any size or make
automobile, truck, aircraft, or boat.

Walkie-Talk. Here’s a boost for the lit-
tle guys! A new Mark ‘“Heliwhip” an-
tenna for CB hand-held transceivers has
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been introduced by the B & K Division of
the Dynascan Corp. (1801 West Bell
Plaine Ave., Chicago 13, TlL.)

Designated as the HWP, and priced at
$7.20, the light, flexible antenna has two
lengths—12 or 18 inches. However, the
HWP gives more pow-
er and greater trans-
mission and reception
range than many
longer antennas. The
short length also helps
to eliminate antenna
breakage.

A universal base
makes the HWP easy
to use with any model
hand-held unit. It can
be mounted directly
on the existing col-
lapsed whip. Top-
loaded, 50-ohm design
and exclusive Mark
“Static Sheath’” plas-
tic covering help in-
sure maximum efficiency of the antenna
with little interference.

More on Antennas. As you may already
know, the antenna just discussed is but
one of a vast number of antennas now
available that are quite different from
the simple quarter-wave whip, ground
plane and coaxial styles which have
been so popular. Many of them are ‘‘ex-
tended” types, quite a bit longer than a
quarter wave. Some are even half-wave
units, while others are %-wavelength
long. Just how do they work?

If we examine a half-wave or 3-wave
vertical antenna, we find that the input
impedance of such a device can be rather
complex. A nice, simple, half-wave
horizontal antenna, center-fed, exhibits
a nice, simple, 72-ohm, pure resistive im-
pedance at the frequency for which it is
cut. The impedance of a vertical half- or
33-wave antenna, on the other hand, is
made up of capacitive and inductive
components; it can be difficult, if not
impossible, to nail down at one partic-
ular value-—especially a value which will
match the output of a standard trans-
ceiver.

The answer lies in the “matching” de-
vice used by the manufacturer. Whether
it be a coil, series capacitor, or a com-
bination of both, you can be certain that

(Continued on page 98)
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1 Across the
Ham Bands

By HERB S. BRIER, W9EGQ
Amateur Radio Editor

WHAT SWR’S ARE ALL ABOUT

HENEVER hams talk about anten-

nas, you hear a lot about stand-
ing waves and standing wave ratios
(SWR’'s). Everyone will agree that a
low SWR-—sometimes referred to as
VSWR or voltage standing wave ratio—
is good and that a high SWR is bad.
But the meaning of these terms is not
well understood by many hams.

Radio-frequency transmission lines all
have characteristic impedances, deter-
mined by their construction. For exam-
ple, the nominal impedance of RG-8/U
and RG-58/U is 52 and 53.5 ohms
respectively; that of common TV twin-
lead is 300 ohms, and that of air-
insulated two-wire transmission line is
usually between 400 and 700 ohms.

If you connect a transmitter to one
end of a transmission line and a load
equal to the line impedance to the other
end—such as a 50-ohm load to a 50-ohm
line—there is a perfect match between
the two and the SWR is said to be 1:1.
This is true whether the load is a 50-ohm
resistor or an antenna with the equiva-
lent resistance of 50 ohms. So, for any
other value of load resistance, there is
obviously a mismatch between line and
load.

A mismatching of line and load results
in the load accepting part of the power
traveling up the line from the transmit-
ter (incident power) and the remainder
being reflected back down the line (re-
flected power). These incident and re-
flected waves traveling simultaneously in
opposite directions on the transmission
line produce standing waves of voltage
and current every ' wavelength from
the antenna end of the line. The ratio
between the maximum and minimum val-
ues of these incident and reflected waves
is called the “standing wave ratio.”
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To calculate the SWR, you can use the
formula: SWR — (E; + E,)/(E; -
E,); where E, is the voltage of the inci-
dent wave and E, is the voltage of the
reflected wave. This formula will also
hold true for SWR calculations using in-
cident and reflected current, instead of
voltage.

Due to natural line losses, SWR’s at
the load end of the transmission line are
greater than at the end nearest the sig-

--Novice Station of the Month--

This month's prize-winning photograph
comes from Santurce, Puerto Rico. It was sent
in by Gabriel Fuentes, 11!, WP4BJD, who can
testify that having a ‘‘rare’ call-sign really
helps. In two months, he has made over 200
contacts, and the QSL cards are still rolling
in!l Gabe's equipment includes an EICO 723
transmitter; two receivers—a Mosley CM-1 and
a Lafayette HE-30; and two antennas—a 2-ele-
ment, 15-meter beam and a vertical.

Gabe will receive a one-year free subscrip-
tion to P.E. for his photo. If you would like
to try for a similar award, send us a picture
of your station—preferably showing you at
the controls, and include with your entry some
information about yourself, your equipment,
and your activities. You may be one of the
lucky winners. Non-prize-winning photos will
also be published as space permits. Entries
should be sent to Herb S. Brier, Amateur Radio
Editor, POPULAR ELECTRONICS, P.O. Box 678,
Gary, Indiana.
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If you've been finding it difficult
to make contacts in Nevada, and
wondering if there really are any
hams there, these photos of Tony
Morgan, KN7TRG (below), and Bill
Gotwalt, KN7TNY (right), should
remove any doubt. They mail their
QSL cards from Las Vegas. (See
News and Views item on page 97.)

nal source. Thus, in order to get a true
picture of the SWR, measurements
should be taken as close to the load end
as possible.

All transmission lines have some nat-
ural line losses, which are at a minimum
when the line is matched and increase as
the SWR increases. High SWR’s also
tend to decrease the power that a line
can safely handle. It is for these rea-
sons that lines should be matched and
SWR's held to a minimum.

Learning all about standing waves re-
quires a lot of “‘hairy” mathematics and
r.f. transmission line theory—which
really isn't necessary to get the most out
of your antenna feed system. However,
if you do want to go into the subject in
greater detail than we have done here,
there are a number of good books avail-
able on the subject—such as the ARRL
“Antenna Handbook.”

Navy MARS. The Director of Naval
Communications, Rear Admiral Bernard
F. Roeder, has recently announced plans
to organize a Navy Military Afliliate
Radio System (Navy MARS) similar to
existing Army and Air Force MARS.
If you are interested, write to the Di-
rector, Navy MARS, Office of Naval
Communications (OP-94), the Pentagon,
Washington 25, D.C., and ask for fur-
ther information.

Keying Monitor. As do most hams who
operate primarily on c.w., you probably
use your receiver, instead of a keying
monitor, to tell whether or not your
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transmitter is keyed. This usually works
pretty well when you're on the frequency
of the station being worked, but things
get a bit complicated when the two sta-
tions are on different frequencies. A key-
ing monitor would solve your problem.

The odd thing is that you may already
have a good keying monitor around
without even realizing it. If you have a
small BC receiver in the shack, try plac-
ing it near your transmitter and care-
fully tune it as you key the transmitter.
Chances are you’ll hear the transmit-
ter’s signal at umpteen spots on the re-
ceiver dial. Presto! You've got a keying
monitor.

The theory behind this little trick is
that the transmitter’s signal beats with
the harmonics of the receiver oscillator
to produce ‘“difference’” signals at vari-
ous points on the receiver dial. Because
the receiver oscillator harmonics are
quite weak, the receiver must be placed
close to the transmitter to produce us-
able beats.

Our thanks go to Perry Gorchov,
WN4FRO, for reminding us of a moni-
toring system we hadn’t thought of for
years.

MULTI-BAND ANTENNA COUPLER

The bandswitching (3.5- to 29.7-mc.)
antenna coupler described here this
month is an improved version of a cou-
pler which was covered in a previous
“Across the Ham Bands” column (Au-
gust, 1961). This improved coupler (see
photo) will feed r.f. power into virtually
any ham antenna—long-wire, multi-
band doublet, etc.—and at the same time
match the impedance of the antenna to
the 50- to 75-ohm output impedance of
most ham transmitters.

Switch SI and capacitor C2 are de-
signed to handle the r.f. power of a 500-

POPULAR ELECTRONICS
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INSULATED

SHAFT COUPLING

sesssscanaraattanss PARTS LIST seenseasnannnnnnnnans

C1—1100-1500 puf. variable cepacitor (Mil-
ler 2113 with 3 ganged 365-puf. sections
wired in parallel, or equivalent)

C2—150-ppf. variable capacitor (E.F. Johnson
150E45 or equivalent)

L1-—7 turns of #14 enameled wire wound over
center of L2—see text

L2—46 turns of #12 wire, 21" in diameter, 6
turns per inch (B&W 3905-1 or equivalent)

S1—-2-pole, 2-section, 4-position ceramic switch
(Centralab 2005 or equivalent)

J1—Chassis-type coaxial connector (Amphenol
83-1R or equivalent)

J2, J3-—Feedthrough insulator (E.F. Johnson
135-40 or equivalent)

1—10" x 14" x 3” aluminum chassis (Bud AC-
414 or equivalent )

1—1%" x 1”7 x Yie” plastic sheet, to be cut into
Jour 17 x 38" x Vig” strips—see text

Misc—Stand-off insulators, knobs, #14 wire,
coil clips, shaft couplings, hardware, Duco
cement, etc.

watt, plate-modulated AM transmitter, a
1000-watt c.w. transmitter, or a 2000-
watt SSB transmitter. However, for
transmitters of lesser power, S1 and C2
can be replaced by parts with lower rat-
ings, which will also offer a saving in
space.

Construction. The interior of a stand-
ard 10” x 14” x 3” chassis will accommo-
date the parts of the coupler handily. A
similar chassis can be used, if desired,
as a shield and dust cover.

Before mounting coil L2, cement four
plastic strips, approximately 1”7 x %” x
6” (cut from the cover of a plastic
parts or similar box), to the plastic ribs
at the center of the coil. Wind coil L1
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Capacitor Cl1 is a 4-ganged
unit in the multi-band antenna
coupler shown here, but any
variable capacitor with a ra-
ting of 1100-1500 puf. will do.
Also note the use of insulated
shaft coupling for capacitor C2.
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Because of the number of taps on coil L2, be es-
pecially careful to dress the leads so they won't
short to the coupler chassis or to each other.

over these ribs and hold it in place with
additional cement, making sure that the
two coils don’t short together. Now wire
the unit as shown in the schematic, but
leave the wires from switch S1 to coil L2
unattached for the present. (These #14
enameled wires should be about 10” long
and will be connected later.)

It is very important that care be taken
during the adjustment procedure that
follows. The transmitter, which is
turned on for certain measurements to
be taken, MUST BE TURNED OFF for
the adjustment of the coil clips. Failure
to follow this procedure can result in a
lethal shock.

(Continued on page 96)
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Transistor
Topics

By LOU GARNER, Semiconductor Editor

CCORDING to the calendar, it is once
again time for your Semiconductor
Editor to tote up his “score” on the pre-
dictions he made for the year just ended.
And it is also the time when he tradi-
tionally sticks out his editorial neck in
making new predictions for the year
ahead.

First, let’s take a look at last year’s
score, baseball fashion. In January, 1962,
we predicted:

@ Tunnel diodes at tube prices or less
—home run—according to a late catalog,
tunnel diode types 1N3651 and 1N3652
net for under $2.50 each; by comparison,
many receiving tubes net for over $2.50,
with types such as the 6AN4, 6BG6-G,
and 12ALS8 selling for over $3.00.

® Transistorized CD gear for fallout
shelters and personal use—home run—
a number of such units have been of-
fered, but with the general decline of in-
terest in fallout shelters, there was a
corresponding lack of interest in protec-
tive instruments.

@ A transistorized stereostethoscope for
doctors-—home run—such an instrument
is now being produced by MED Electron-
ics, Alexandria, Va.

® High-frequency, medium-power tran-
sistors for under $5.00—home run—
types 2N337 and 2N706 have good r.f.
characteristics and power ratings in ex-
cess of 100 mw., yet both net for under
$5.00 each, according to Lafayette's lat-
est catalog.

@ Silicon transistors for hobbyists at
prices under $2.00--home run—Texas
Instruments’ TI-480, TI-481, TI-492,
TI-493, and TI-496 are all silicon types,
and all net for under $2.00 each in small
quantities.

@® A medium-priced (under $350.00)
transistorized oscilloscope—strike out—
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I'm afraid I was too optimistic on this
particular item.

® A new type of transistor or semi-
conductor device based on the use of
crystalline carbon (diamond)—double—
such a device has been developed, but has
not yet been placed in commercial pro-
duction.

@ An increase in the use of transistors
in hi-fi equipment—home run—Harman-
Kardon, Heath, Knight (Allied Radio),
Lafayette Radio, Radio Shack, and
Transi-Tronics are but a few of the firms
offering transistorized stereo amplifiers,
and several firms are producing tran-
sistorized FM tuners .

@® A drop in the number of firms offer-
ing transistorized CB ‘‘walkie-talkies”—
double-—while a variety of these units
are being offered, many are imports
rather than of domestic manufacture.
A number of U.S. firms have discon-
tinued production of these instruments,
as predicted, due primarily to the com-
petition offered by low-cost imports.

@® The introduction of a transistorized
personal small-arms detector—home run
—such a unit is now in production and
is available to police officers, detectives,
the military, and industrial security
guards.

® A U.S.-sponsored ‘“moon-shot” car-
rying a transistorized TV camera—
triple—such a ‘“shot” was made, but un-
fortunately the clock circuits failed, so
we hesitate to score a “homer” here.

Total score: one strike-out, two dou-
bles, one triple, and seven home runs in
eleven times at bat. Pretty fair in most
leagues!

Things To Come. There appears to be a
slight crack in my trusty crystal ball,
but anyway here goes!

In 1963, watch for: an increased use
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Fig. 1. Modified ‘“polarity reverser’” suggested by
readers Dave Coleman and Dr. Joseph B. Rogoff.

of field effect transistors, with moderate-
price units qvailable for hobbyists . . . the
introduction of a fully transistorized in-
tegrated FM-stereo tuner and stereo
amplifier . . . tunnel diodes selling for
less than one dollar . . . production of a
transistorized ultra-violet flashlight . . .
development of a completely new semi-
conductor device, neither transistor nor
conventional diode . . . an upswing in the
use of integrated and modular circuits,
among hobbyists as well as manufactur-
ers . . . the production of “jewelry-type”
transistorized products—receivers, for
example, suitable for use as dress accesso-
ries . . . introduction of a variety of
solid-state automobile accessories, both
as standard and optional equipment for
1964 models, including a greatly in-
creased use of transistorized ignition sys-
tems . . . new semiconductor-operated
appliances and controls for the home . . .
and the introduction of a transistorized
intrusion alarm system which utilizes an
entirely new principle of operation!

Readers’ Circuits. We’ve received notes
from a number of readers suggesting a
modification in the ‘“polarity reverser”
circuit submitted by Don Petro and fea-
tured in our July 1962 column. As you
may recall, Don’s circuit was designed
to insure the application of proper d.c.
polarity to inverter and power converter
circuits, regardless of the polarity of the
power source.

The most popular circuit submitted is
illustrated in Fig. 1. This arrangement
was suggested by a number of readers,
including Dave Coleman (12th Ave. and
Russ Blvd., San Diego 2, Calif.), who is
an electronics instructor at the San
Diego High School; and Joseph B.
Rogoff, M.D. (136 W. 16th St., New
York 11, N.Y.).
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ANT. Fig. 2. Circuit for AM receiver using
both npn and pnp transistor types.

The circuit’s operation is quite easy
to follow. Assume, first, that the source
voltage is applied so that terminal “A”
is negative and terminal “B” positive.
In this case, the diode (D1) is biased in
its non-conducting direction, and little
or no current can flow through the relay.
The relay remains ‘“open,” as shown,
and the negative input terminal is con-
nected to the negative output terminal —
that is, terminal “A” to the “—" output
terminal. Similarly, terminal “B” is con-
nected through the relay contacts to the
“+” output terminal.

Suppose, now, that the source voltage
is applied so that terminal “A" is posi-
tive and terminal “B” is negative. In
this case, D1 is biased in its forward di-
rection and the relay closes. Again, the
positive input terminal (“A’” in this
case) is connected to the “+” output
terminal and the negative input terminal
(“B”) to the “— " output terminal.

The unit jtself can be assembled in a
small Minibox or similar case, with the
choice of relay and diode depending on
supply voltage and currents to be han-
dled. Typically, a Potter & Brumfield
MR11D relay might be used, along with
a 10B4 silicon diode (International Recti-
fier).

Complementary circuits are quite fas-
cinating. Utilizing the similar but oppo-
site characteristics of wnpn and pnp
transistors, these circuits permit multi-
stage, direct-coupled arrangements with
a minimum of components. This month
we are featuring two such circuits—a
simple receiver and an easily built code
practice oscillator (CPO).

Submitted by reader Peter Blicher
(345 Judges Lane, N. Plainfield, N.J.),
the receiver circuit illustrated in Fig. 2
is designed to tune the AM broadcast
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Fig. 3. Two-transistor code practice oscillator
circuit submitted by reader Bill Mayette. The de-

vice operates a speaker, and changing the value of
feedback capacitor C1 will vary its pitch or “tone.”
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band. Coil L1 is a standard transistor
ferrite loopstick antenna coil (such as
Lafayette MS-299), C1 a conventional
365-puf. tuning capacitor, @1 a 2N170
npn transistor, and @2 a 2N107 pnp unit.
Standard, moderate-impedance (500 to
5000 ohm) headphones are used, while
the 4.5- to 6-volt battery (B1) can be
a single unit or several penlight cells
connected in series. A moderately long
external antenna is required for maxi-
mum sensitivity.

In operation, r.f. signals picked up by
the antenna are selected by tuned circuit
L1/C1 and applied to @1, which serves
both as a detector and audio amplifier,
and, in addition, provides @2’s base bias
current. Transistor Q1’s output signal is
amplified further by Q2 and applied to
the headphones which serve as @2's col-
lector load.

The receiver itself can be assembled
on a small chassis, on an etched circuit
board, or on a fiber or plastic base, de-
pending on individual preferences.
Neither circuit layout nor lead dress
should be critical.

The CPO circuit shown in Fig. 3 was
submitted by reader Bill Mayette (8710
Wilson Ave., Baltimore 14, Md.). De-
signed for speaker operation, Bill’s cir-
cuit employs npn (Q1) and pnp (Q2)
transistors in a direct-coupled, comple-
mentary configuration. With this ar-
rangement, @2’s base/emitter circuit
serves as @QI’s collector load, while @2’s
base bias is furnished through @I’s
emitter/collector circuit.

In operation, @1I's base bias is fur-
nished through R1, while T1’s primary
winding serves as @2’'s collector load.
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Capacitor CI provides the feedback
needed to start and sustain oscillation;
operating power is furnished by BI,
controlled by the key.

Standard components are used in this
device. Transistor @1 is a 2N170; @2, a
9N107. The output transformer, TI1, is
a UTC Type SSO-10 or equivalent. Re-
sistor R1 is a 14-watt unit, and C1 is a
small disc ceramic capacitor, Bill indi-
cates that he has used battery voltages
ranging from 0.5 to 4.5 volts without dif-
ficulty, but he recommends that the
higher voltage be used for maximum vol-
ume. Any PM speaker with a 3-4 ohm
voice coil is suitable, although the larger
speakers are generally more efficient.

A number of circuit changes can be
made to suit individual needs. Transis-
tors Q1 and Q2 may be interchanged,
for example, if the battery polarity is
reversed. The instrument’s tone (pitch)
can be changed by using larger or small-
er values for C1. In addition, R1’s value
has a definite effect on tone; if you wish,
you can replace this component with a
100,000-obm fixed resistor in series with
a 50,000-ohm potentiometer to provide a
continuous ‘‘pitch” control.

Modules, Anyone? Our prediction of an
increased use of modular circuits by
hobbyists (see p. 81) is well on its way
to reality with the introduction of self-
contained transistorized AM tuner and
audio amplifier modules by Lafayette
Radio (111 Jericho Turnpike, Syosset,
LI, NY)) and Winco Electronics, Inc.
(10807 Lyndon Ave., Detroit 38, Mich.),
respectively. Both units are designed to
be used alone or in combination with
other modules, depending on individual
needs.

The Lafayette tuner, Model PK-633, is
essentially a three-transistor superhet-
erodyne circuit covering the AM broad-
cast band. It comes completely as-
sembled on an etched circuit board,
including a large tuning dial and built-in
ferrite antenna. Designed for operation
on a standard 9-volt battery, the PK-633
measures 2”7 x 47 x 134" overall with its
mounting brackets. It sells for $7.95,
plus postage.

Dubbed the “Mity-Amp,” the Winco
audio amplifier module is an encapsu-
lated unit measuring approximately 2”
x 3%” x %" overall. Designed for opera-

(Continued on page 110)
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Monthly
Short-Wwave

Report

By HANK BENNETT, W2PNA/WPE2FT

Short-Wave Editor

SHORT-WAVE STATIONS OF BOLIVIA

OLIVIA is one of the most difficult of

the South American countries to log
on the short waves. The fact that there
are only a handful of stations on the air,
coupled with an almost complete absence
of English, makes the problem of identi-
fying these stations a trying one. The
following is a special report containing
a few tips that may help you to log
some of them.

This report was compiled by Jack Per-
olo, PY2PE1C, Sao Paulo, Brazil, who
recently supplied us with a Guatemala
station listing (see May and June, 1962,
issues). Since virtually all of the sta-
tions below broadcast in Spanish, it is
recommended that you tune very care-
fully for the slogans during station
breaks. The number, in each case, in-
dicates the frequency in kilocycles.

4785 R. Indoamerica, CP-53, Potosi. Still un-
listed in 1962 World Radio Handbook,
but logged ds early as mid-1961 on
6202 kc. Recent tuning shows world
news bulletin in Spanish at 2131,
Latin American pop tunes to 2206
s/off. At times, call of CP-54 may
be given. Heavy Morse QRM usually
encountered on this frequency. Two
reports to station not verified.

R. Grigota, CP-24, Santa Cruz de la
Sierra. Heard since last February
with many commercials and Latin
American pop tunes. Programs often
relayed from local theaters or gym-
nasiums on Sundays. S/off between
2200 and 2230 with consistently good
signal but with QRM at times from
Rhodesia on 4828 kc. ID infrequent;
may, at times, be given as CP-70.

4826

R. La Cruz del Sur, CP-15, La Paz.
Noted around 0000 mostly with reli-
gious programs. Power: 5 kw., days;
10 kw., nights. Schedule reads: Sun-
days at 0615-2200; weekdays at 0600-
1300 and 1730-2200. No mention made

4985

January, 19463

5757

5860

5955

5962

recently of 15,390-kc. channel an-
nounced by station early in 1962 as
opening in June, 1962; nor has new
channel been heard. Verification by
letter.

R. Sumajorco, Potosi. Noted on this
frequency despite announced frequency
of 5750 kc. No call heard. S/off time
very seldom varies from 2200-2202. All-
Spanish, pop tunes featured, no com-
mercials. §/on time given as 0400.
Unverified after three reports.

R. Nacional, La Paz. One of the best
Bolivian signals. Only Latin Amer-
ican pop tunes, request or greeting
programs, political talks presented;
no commercials; all-Spanish. ID and
time check given on the half hour,
heard to as late as 2245. No veries
after four teports.

R. Pio XII, Siglo XX. On the air
since mid-1961. Formerly on 5980 kc.;
now listed as being on 5950 kec. All-
Spanish, with very few ID’s. World
news given at 1825; close at 2300.
Reports in 1961 verified.

R. Corocoro, Corocoro. Opened in
July, 1962; rather weak signal. Dance

Paul Pietras, WPE1DBH, of East Greenwich,

R.l., does his DX'ing with a Hallicrafters
S-38E receiver and a 75’ long-wire antenna.
To date, WPE1DBH has logged 50 countries.
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because of power limitations—which
may explain why their signal fades so
badly.

6270 R. Amauta, CP-9 (new address: Casil-
la 586, La Paz; Lucy Saavedra Perez,
Director). Closes daily at 2220 after
news bulletin at 2200 and world news
at 2215, May drift to as low as 6256
ke. near closing time. Verification,
after two reports, listed power as 850
watts.

Equipment in the listening post of Luther (WPE3DLV)
and Richard (WPE3DVM) Knight, of Baltimore, Md.,
includes two Hallicrafters receivers—an S-120 and
an S-95 “‘Civic Patrol.”” Their antennas are a 66’
doublet and a 50’ long-wire. The two Knights have
a record of 8 countries vertified out of 17 heard.

6301 R. Libertad, CP-30, Santa Cruz de la
Sierra (new address: Casilla 543).
Widely reported despite low power of
150 watts. Slogan: La Voz de los
Trabajadores. May drift as high as
6307 kc. Daily s/off, 2200-2205.

music heard around 2140. S/off time

varies from 2205 to 2210. 9200 R. Sucre, Sucre. Back on the air after

being off for almost a year. Noted

Sundays from 1540 with children’s

show, followed by newscast in Spanish.

S/off time, 1730; return at 1800 an-

nounced. Also noted irregularly dur-

ing the week around 2100 with com-
mercials and pop tunes. Extremely
difficult to tune due to drifting.

6125 R. El Condor, CP-15 (new address:
Av. Camacho 1471, La Paz). Caution
needed in logging; they may often ID
as R. Universidad, Potosi. ID and
time check given on the half hour.
Their slogan—La Voz del Ferroviario
—also used by other stations. Normal
s/off time is 2335, with full ID and
IS consisting of a starting steam
locomotive. S/on time listed as 0600.
Verification received not stating power
but informing that s/on time is later
on Mondays, Wednesdays, and Fridays

Many thanks to PY2PE1C for sup-
plying us with the data on the above sta-
tions. For information on CP-38, which

(Continued on page 112)

 ENGLISH-LANGUAGE NEWSCASTS TO NORTH AMERICA

All of the stations below specifically beam English-language newscasts
to the U.S.A. The times may vary a few minutes from day to day.

COUNTRY STATION FREQUENCY (ke.) TIMES (EST)
Australia Melbourne 17,840, 15,315 2030, 2130, 2230
Bulgaria Sofia 9700 1900, 2000, 2300
Czechoslovakia Prague 15,285, 11,990, 9795, 2000, 2330*
9550, 7345
Denmark Copenhagen 9520 2100, 2230
East Congo Leopoldville 11,755 1630, 2100, 2230
Hungary Budapest 11,890, 9833, 9770 1900
9833, 9770, 7220 2230
Italy Rome 11,905, 9575 1930, 2205
Lebanon Beirut 15,295 1600
Netherlands Hilversum 11,730, 9715, 6020 1630 (ex. Sun.)
6035, 5985 2030 (ex. Sun.)
Portugal Lisbon 9740, 6025 2105, 2305
Spain Madrid 9360, 6130 2215, 2315, 0015
Sweden Stockholm 17,840 0900
11,805 ] 2045, 2215
Switzerland Berne 11,865, 9535, 6165 2030, 2315
USSR Moscow 12,030, 11,960,11,870, 1700. 1900, 2000, 2100,
11,820, 11,730, 9720, 2300, 0000, 0040
9680, 9650, 9630, 9620,
9570, 7320, 7290, 7180,
7170, 71502
West Congo Brazzaville 11,725 2015
West Germany Cologne 11,795, 9735 1530
9605, 6145, 1920
9735, 6110 0000

1. At 2336. 11,745 ke. repluces 15,285 kc.

2. Not all channels are in use at any one time.
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Stereotaped New Year
a Carl and Jerry Adventure

IT WAS early afternoon on the last day
of the year. Carl and Jerry, home
from college for the holidays, were loung-
ing in the living room of their favorite
young-woman neighbor, listening to the
stereo tape recorder she had received
for Christmas.

“That’s certainly a fine recorder,
Norma,” Jerry said when the prere-
corded tape ended and she switched off
the instrument.

“Yep,” Carl agreed, his words a little
blurred by a mouthful of Norma’s home-
made fudge, “that stereo really makes
everything sound alive and real and
right here—say, there goes Mr. Gruber
for his walk. Do Jerry and I imagine it,
or has our old friend lost some of his
zing lately ?

“I've always admired him for being
such a non-typical old man,” Carl went
on, before Norma had a chance to an-
swer. ‘“None of that living-in-the-past
stuff for him. Instead of reading the obit-
uary and the ‘fifty-years-ago’ columns, he
reads science-fiction; and he knows more
about recent developments in space ex-
ploration than either of us. We both feel,
though, that he isn’t himself this vaca-
tion. He hasn’t been picking our brains
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for things we’ve learned in the labs down
at Parvoo, and he showed only faint in-
terest in the university’s new nuclear
reactor. That just isn’t Mr. Gruber.”

“I intended to talk to you about him,”
Norma said. “For one thing, he misses
you fellows a lot when you're away at
school. On top of that, the bad winter
weather has kept him cooped up in the
house. At any rate, there has been a
change in his outlook. I didn’t realize
how much of a change until Mrs. Gruber
told me yesterday that he isn’t going to
stay up tonight and welcome the new
year in. He says New Year’s Eve cele-
brations are for young people with a
future ahead of them, not for old people
who have only the past. You both know
what an enthusiastic holiday-keeper he
has always been up to now.”

“T'll say!” Jerry exclaimed. “It just
won’t be New Year’s Eve if Mr. Gruber
doesn’t turn loose that old 10-gauge
Baker shotgun of his at the stroke of
midnight. He’s been shooting it off ever
since I can remember. This is serious.
We've got to do something about it.”

“I'm not sure there’s anything we can
do,”” Norma replied. “Mrs. Gruber is
blenty worried, and she has done her

By
JOHN T. FRYE
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best to talk him out of this mood with
absolutely no success.”

“It will take more than talk,” Jerry
said slowly and thoughtfully. “But I've
got a kind of half-baked idea. You have
any plans for tonight, Norma ?”

“None I won't cancel to get in on one
of those fiendish schemes you two dream
up,” she said promptly. “Some of the
girls from the office are planning on
taking in a midnight show, but you can
count me in on anything you have in
mind for Mr. Gruber.”

“Good! The first thing I want you to
do is snag Mr. Gruber when he returns
from his walk and hang on to him for at
least an hour. Think you can do that?”

“Oh, 1 guess my feminine charms,
backed up by a big plate of Toll House
cookies, might rise to the occasion. What
are you two going to be doing?”

“We’ll be making a few changes in Mr.
Gruber’'s room. Carl, you get those
powerful little speakers from the stereo
system in your room and bring them
over to the Grubers' while I pave the
way with Mrs. Gruber. Also get that roll
of twisted-pair from the lab, and bring
along an intercom speaker.”

He was putting on his coat while issu-
ing these instructions, and soon both
boys were gone, leaving Norma watch-
ing out her front window for the return
of Mr. Gruber.

ERRY quickly outlined his plan to
Mrs. Gruber, and she agreed to it
gladly without understanding a word

of what he said. Carl came in the back
door with a compact speaker cabinet un-
der each arm, and the two boys went
upstairs to Mr. Gruber’s room.

One of the matched speakers was
placed behind some boxes on the floor of
a clothes closet, the door of which was
normally left open. The other was hid-
den behind the curtain of a bookcase sit-
ting against the opposite wall. The inter-
com speaker/mike was placed beneath
the bed. Leads from all three speakers
were concealed beneath rugs and along
haseboards until they fed out through
the window and then across to Carl's
bedroom window that was directly op-
posite it.

Heavy gray clouds, carrying a prom-
ise of snow, had started rolling in from
the southwest; and dusk came early. In
fact, it was growing quite dark as the
boys went out the back door and across
the yards to the entrance of their base-
ment laboratory. Just as they started
down the steps, they saw Mr. Gruber
come out of Norma's house and head
for home.

Norma came over to Carl’s right after
supper, bringing her new tape recorder
with her. The boys had been busy round-
ing up some stereo sound-effect records
from their friends, and soon the three
of them were busily engaged in a record-
ing session. The session was interrupted
twice for mysterious missions. Once Jer-
ry scurried over to his house and came
back with a basketball in the hollow of
his arm. Another time Norma went home
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and returned giggling and carrying her
best pair of dress-up spike heels.

Some of the sound effects were tran-
scribed from the records onto the tape,
using Carl’s stereo pickup and his stereo
preamplifier. Other sections of the tape
were recorded “live,” using both mikes.
The latter required quite a bit of ex-
perimenting and redoing to get exactly
the effect desired; so time slipped past
quickly.

It was just eleven o’clock when Carl
and Jerry were finally satisfied with
what they had on the tape, and it was
then that the light came on in Mr.
Gruber’s window across the way. He was
all ready for bed, attired in an old-fash-
ioned nightshirt.

After raising his window a bit, Mr.
Gruber got into bed, took off his glasses
and placed them on a table beside his
pillow, and turned out the light. Through
the sensitive intercom speaker/mike, the
three young people in Carl’s room could
hear the old man’s regular breathing.

Carl plugged a pair of earphones into
the intercom unit so that Norma could
listen on one of them while he monitored
with the other. Jerry started the tape
recorder that was feeding the twin stereo
amplifiers. The output of these ampli-
fiers was now connected to the two
matched speakers installed in Mr.
Gruber’s room.

Through the earphones, Norma and
Carl heard the plop-plop-plop of ap-
proaching hoofbeats. They grew louder
and louder and then slowly faded out.
That is the way it sounded over the ear-
phones, but they knew that in Mr.
Gruber’s room the stereo effect from the
two separated speakers would make it
sound exactly as though a horse had
walked through the wall of the clothes
closet, had plodded across the floor into
the bookcase, and then had gone on
through the wall and away.

The light snapped on in Mr. Gruber’s
bedroom, and they could see him fum-
bling for his glasses. He had barely put
them on when an invisible player began
bouncing a basketball on the floor in
his clothes closet. Very deliberately this
ghostly athlete dribbled the ball out
across the floor of the bedroom to the
bookcase, bounced it a few times there,
and then turned around and dribbled it
back into the clothes closet. Mr. Gruber’s
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nodding head followed every movement
of the invisible player.

The ball had scarcely ceased whump-
ing the floor when the distant lonely
whistle of a locomotive came faintly into
the bedroom. Rapidly the puffing of the
steam exhaust and the clatter of iron
wheels on the rails increased in volume
until, with a roar and a Doppler-modu-
lated shriek of the whistle, the unseen
train drove straight out of the wall be-
hind the bookcase, ran across the room
into the clothes closet, and kept right
on going. Involuntarily Mr. Gruber
shrank back to let the train pass.

As the clatter of the train died away
in the distance, another interesting
sound filled the room-—a most intriguing
sound to masculine ears. It was that of
a young woman’s high heels clicking
along on a hard surface. She marched
straight to the door of the clothes closet
and then broke into a little run as she
dashed over to the bookcase, where she
stopped. Over in Carl’s darkened room,
Jerry stopped the tape recorder and
switched in a live mike in front of
Norma.

“Come now, Mr. Gruber!” she said
throatily. “What are you doing lying
up here in bed when the New Year is
waiting for you to welcome it?”

Jerry cut Norma’s mike and turned
up another in front of Carl.

“Come on downstairs and join the
party,” Carl’'s voice urged from the
clothes closet. “It’s almost New Year’s
Eve!”

In one continuous movement Mr.
Gruber threw off the covers and put his
feet on the floor. He ran over and pulled
back the curtain of the bookcase, re-
vealing the concealed speaker. Then he
went into the clothes closet and soon dis-
covered the other unit and the wires
leading away from it. Returning to the
middle of the room and looking across
at Carl’s darkened window, he said with
a grin:

“All right, you young rascals; I'm sure
you can hear me. Wait until I get some
duds on and I'll be down. I might as well.
T'd like to see the color of a man’s hair
who could sleep in this room tonight!”

HE three young people dashed across
the back yards to the Grubers’ back
door, where Mrs. Gruber, laughing hap-
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Radno Kits, and like to build Radio Testing
ev | worked
with the dmerent kits; the sSignal Tracer

works fine. Also like to let you know that |
feel proud of becominE a member of your
Radio-TV Club.’'"

Robert L. Shuff, 1534 Monroe Ave., Hunt-
ington, W. Vva.: ‘“Thought | would drop you
a tew lines to say that | received my Edu-Kit,
and was really amazed that such a bargain
can be had at such a fow price. | have al-
ready started repairing radios and phono-
Eraphs. My friends were really surprised to
see me get into the swing of It so Quickly.
The Trouble-shooting Tester that comes with
the Kit is really swell, and 'mds the trouble,
it there is any to be found.’

Choose From These Popular
“’Edu-Kit’’ Models

#10A:
#15A:

#16A:
cuitry) $22.95

#20A:
cvitry and 4 Advanced Circuits) $26.95

10 Circuits $14.95
15 Circuits $19.95

16 Circvits {includes Printed Cir-

20 Circuits (includes Printed Cir-

IN RADIO AND ELECTRONICS

ORDER DIRECT FROM AD
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TECHNICIAN for only *1433

Reg. U.S.
Pat, Off,

THE NEW IMPROVED DELUXE
Progressive

Radio “‘Edu-Kit”’
IS now ready

NOW INCLUDES
RECEIVERS PRACTICAL

TRANSMITTERS HOME $ 95 TRAINING ELECTRONICS
SQ. WAVE GENERATOR TECHNICIANS SINCE 1946
AMPLIFIER RADIO
SIGNAL TRACER
SIGNAL INJECTOR COURSE FREE

only

* o6 b

CODE OSCILLATOR

o ® SET OF TOOLS
Unconditional MOneY—BaCk Guarantee e SOLDERING IRON
T B T O i s it < ® ELECTRONICS TESTER
e Progressive Radio “Edu-Ki as been sol o many thou-

sands of individ hools and or tions, public and private, ® PLIERS-CUTTERS
throughout the world. It is recognized internationally as the ideal ® ALIGNMENT TOOL
radBlo coursle d d, the P Radi Ed ® WRENCH SET

y popular demand, e rogressive adio ** -Kit'" is now
avaitable in Spanish as well as English, ke i ® VALUABLE DISCOUNT CARD

It is understood and a*gre;d that shoutld the Progressive Radio ® CERTIFICATE OF MERIT
“Edu-Kit" be returned to rogressuve “Edu-Kits"” Inc, for any
reasc‘m whatever, the purchase price will be refunded in 1ul|, with- ® TESTER INSTRUCTION MANUAL
out quull:hlle:. or question, and without delay ® HIGH FIDELITY GUIDE ® QUIZZES

The hizh recognition which Progressive “Edu Kits”” Inc. has e TELEVISION BOOK ® RADIO
earned through |ts many years of service to the publi due to
its ditional i upon the maintenance of p‘ecrllesc( :ng:. TROUBLE-SHOOTING BOOK
neering, the highest rnstruchonalB standards, and 100 % adher- ® MEMBERSHIP IN RADIO-TV CLUB:
ence to its Unconditional Money-Back Guarantee. As a result. we CONSULTATION SERVICE @ FCC
:c;:;t have a single dissatisfied customer throughout the entire AMATEUR LICENSE TRAINING

® PRINTED CIRCUITRY

You Will Find That The Progreisive
Radio *Edu-Kit" Iu Perfect

+ » FOR anyone who wishes to learn more about radio construction, theory and servicing.

= « o o« FOR anyone who is looking for an 5 B B N N N N N N N N N N N N N BN N N N NN NN BN N N P N NN AN NN N B AW

1 T I " " I

mterestmg hObby' . 1 Pleasslemnzuiﬁl{cpl‘.rglg)rsesaslllvctnneadlflgsEsgl)‘('l"(nuns t;mT BONUS RESISTOR and con- |

« « « FOR anyone who would like to learn : R K el desired e :
N H esire e . . rice .

fadIO bUt does nOt have tlme tO at- 1 0 Send ‘‘Edu-Kit’* Dostpald ) enclose remittance in full. 1

tend regular school hours. 1 O Send ‘‘Edu-Kit’* C.0.D. | will pay postage. 1

o s o FOR anyone WhO wants tO Staﬁ [ | 0 send me FREE additional information describing '*Edu-Kits.'’ 1

g 2 2 aq [ |

studying for a high paying radio job. 5 Neme ... e enmae - T - emmmrnias - vmime (] cntng g ey :

o 00 FOR anyone who wishes to start in 1 Address . QN S e e BNA o o ety T e S ) ¢ ey ey el g e g ¥

Television. : ......................... o oAl ST :

] PROGRESSIVE ”EDU KITS” INC. [

wonTH 37-00 : 1186 Broadway, Dept. 600D, Hewlett, N. Y. :

Za o N N S A S S N BN BN BN W BB mY
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pily, let them in out of the snow that
was just starting to come down. A few
seconds later, Mr. Gruber, looking a little
sheepish but still smiling good-natured-
ly, came down the stairs.

Just as he reached the bottom of the
stairway, Mr. Gruber glanced at the
clock on the mantel and then made a
quick dive into the front-hall closet. He
emerged carrying a long-barreled shot-
gun, and all of them followed him out
onto the front step. Pointing the muzzle
up into the swirling snowflakes, Mr.
Gruber pulled the trigger; and the 10-
gauge Baker went off with a full-
throated roar.

“Happy New Year!” Mr. Gruber
shouted as he grabbed his wife and
kissed her soundly.

They all stood out there in the snow,
shaking hands and embracing each other
while the whistles and the bells and the
ragged popping of guns marked the end
of one year and the beginning of another.
The Grubers laughed heartily as Norma
told how the boys had her mincing
up and down past the mikes in her
high heels while they made a recording.
Finally they filed back into the house
where Mrs. Gruber had prepared a mid-
night lunch.

“Martha,” Mr. Gruber said in high

good spirits, heading for the cellar stairs,
“this occasion calls for a bottle of my
wine.”

Every fall when the grapes turned
purple, Mr. Gruber liked to fancy him-
self as “that little old wine-maker,” and
he made a great to-do about preparing a
few bottles of the juice. Thanks to Mrs.
Gruber’s close supervision, the brew
was most innocuous. When their glasses
were filled, Mr. Gruber raised his and
made a little speech:

“Let’s drink to this New Year and
many more to come. Martha and I have
seen lots of New Year's Eves, many
pretty much the same; but there certain-
ly is nothing stereotyped about this hap-
py stereotaped one I thought was going
to be so dismal.

“You, my young friends, have taught
me a lesson. Beginnings are for every-
one, not just the young. Life is a mys-
tery story, and who will say that turn-
ing a page near the back of such a book,
where the mystery is being cleared away,
is not as interesting as turning a page
at the front? From here on in, that old
10-gauge Baker and I will be waiting
eagerly to welcome each new year!”

“Hear! Hear!” the young people
chorused as they touched their glasses
to his.
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The only single precision
instrument that measures
True Power, Standing Wave
Ratio, Reiative Field
Strength, Net Price $39.95.
F.0.B. Burbank, California.
FREE —Write for schematic
and compleie technical
manual.

ki

A B | —'",s.!."Hﬂ.ﬂi S e ___.ag
progros;we rechnical Advauceslﬂ

created the

SNk

Tasnswil

ST Meter.

ONLX GE“QERh\e.a\e@‘GDM‘ —pcration. = 15 wa—thtcclonstruction.

. c€ Including microphone and crystal...$199.95.
Optional accassories available. 6 Volt or

12 Volt cord, each $4.95. Crystal T or R, each $2.95.
90 day warranty. F.O.B. Burbank, California.

Under present rales part 19.32 the FCC does not provide for more than
five (5) watt input in the Citizens Radio Service {26.965-27.225 MC Band)

(it ...

RADIOTELEPHONE COMPANY
P Dept. P1, 3501 Burbank Boulevard, Burbank, California
WWW.americanradiohistorv.com
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Shop by mail and save more money

Giant savings of Lp to 50% are yours when you buy Heathkits. First, you save by doing the assembly
yourself (and hawe all the fun that's in the doing). Second, in buying direct from the factory, you

save the usual distribution cost. These savings and Heathkits superb engineering enable you to buy far
better equipment for far less. Start shopping your Heathkit catalog now—for

all the electronic luxuries yeL've ever dreamed of owning.

NEW 4-TRACK PORT- | |
ABLE STEREO TAPE RE- |

NEW 3-WAY ACOUSTIC
SUSPENSION SPEEAKER
KIT...excliziv2 Heathki: ver-
sion of the Azdustic Research
f 4 AR-2A ;10" weofer, two 3" vid-,
/ /range speakers, and 3-1,27
 super-tweeter. _ow distort 01,

. NEW LOW-COST 25- |
WATT MARINE RADIO-

TELEPHONE PACKAGE...

ideal for outboards, run-

. abouts.5channels plus broad-

y cast band receiver coverage. |

Factory built and tuned, just

-

Heathkit with rugged tape g.
mechanism lauded by Audio /= &
magazine,Nov.,1962.Includes |

stereo amplifier and two de-

astounding range of +5 cb 4) F tachable speaker wings, each / connect battery and use. In-

to 20,000 cps. Factory bullt / with 5" woofer and 3" tweeter. /8#7/ | cludes antenna and all acces- /L
caplnet‘ walnut 0~ inlinished Ja’ Handsome tan and ivory cabi- sories. Assembled . .. &
$opoing) hebiuasy: 3 | net. MW W-13S, 19 Ibs., $189.95 [
Kit AS-2AW,. . _. '599'95;.':3: Kit AD-72,. .. .. ...$198.00
AS-2AU, . . $89.95.4 3

oy

£

who is Heathkit? what are Heathkits ? who builds Heathkits?

Heathkit is the pieneer and world's largest Heathkits are electronic equipment in Millions build Heathkits. People with abso-
manufacturer cewvoted exclusively to the un-assembledform. All parts are pack- lutely no mechanical ability or knowledge
design and manufacture of do-it-yourself aged in convenient groups and a com- of electronics as well as skilled electronic
electronic kits. All our efforts are aimed at plete, easy-to-read, well-illustrated experts —all find value, economy, fun, re-
creating more kits, better kits, easier-to- instruction manual tells you how to laxation, and pride of accomplishment in
build kits. put them together. Heath offers over Heathkits. You can too.

250 kits from simple portabte radios
to big analog computers.

www.americanradi
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with Heathkits

NEW 23° HIGH FIDELITY
TV KIT.. for finest sound
and picture...for custom
installations . . . for sensitive
fringe area reception. Prebuilt
subassemblies make it easy to
compiete in 2 evenings.
Includes all tubes and parts.
Optional UHF, wall mask and
cabinet.
Kit GR-22, 70 Ibs., ... $169.95
fess wall mt. accessory.

£

Money Back
Guarantee

on

ratunde

The famous Heathkit guarantee

This money back guarantee stands behind every Heath-
hit. It guarantees that you are getting equipment of the
highest quality that will provide years of use and pleas-
ure. Equlpment second to none. Heathkit— world pio-
neer in the exciting hobby of kit building.

'

NEW HEATHKIT VERSION
OF THOMAS TRANSISTOR
ELECTRONIC ORGAN . ..
Two 37-note keyboards, 10 true
o-°gan voices, 13-note bass
pedals, variable vibrato, variable
bass pedal voiume, keyboard
balence control, 20-watt peak
power amp. and speaker, deluxe

walnut cabinet.

K

it GD-232, . : ..$349.95

less bench accessory.

=+ FREE

[ AI'VIEATHKIT ) 1963 HEATHKIT CATALOG!

e largest kit catalog, 100
- b pages, over 250 easy to

HEATH COMPANY - @ built kits. Send today.
Benton Harbor 10, Michigan

[] Please send my free 1963 Heathkit Catalog

NAME
ADDRESS.

CITY. ZONE__STATE.

www.americanradiohistorv.com
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UNUSUAL BARGAINS

TRIPLE-PURPOSE NEON FLASHER

Compact, efficient, multi-purpose, battery-oper-
ated flasher. Used as clever display device, low-
frequency, low-intensity stroboscope, demonstrate
principle of the relaxation oscillator, fascinating
scientific conversation plece. Adjustable flashing
rate. tun continuously for months without fail-
ure, mehe: 3 Burgess U20 "B batteries or
tnot incl.). Size: 23 2" (cnso) plus reflector—1%"
10” jong, Stock No. 60 275- $9.00 Postpaid

INSTANT ELE(TRICITY with
SUPER-POWER WET CELL BATTERY

- Packs power galore, yet weighs only 15 grams.
Learn—demonstrate  electro-chemistry,  run
small airerafr motors, etc., with fascinating
postage-stamp size battery. One-time use. Ac-
tivated by adding Dbrine. Stores 1nde-ﬁmte]v
1.1V per cell. Stock No. 40.590-A Set of
10] .. s —T—T—— $2.00 Postpaid

equiv.
diam

& o 0NN BRALTS COMPYTER

ANALOG COMPUTER KIT

® @) (@ Demonstrates basic analog eomputing prin-

“ Y s ciples—ecan be used for multiplication, di-

= vision, powers, roots, log operations, trig
DIOblt‘Hh pmdta tformulae, electricity and magnetism probleus.

Jusily assembled iith screwdriver and pliers. Operates on 2 flash-
light Datteries. Klectrie meter and 3 potentiometers are mounted on
die-cut box. Answer is mmc‘ned on dm] Lomputel is 20" long, 9”7
wide, 2" deep. Stock No. 70.341-AV.. ..§14.95 postpaid

ORDER BY STOCK No.-—SEND CHECK or M.O.—Money-aack Guarantee
EDMUND SCIENTIFIC CO. BARRINGTON, NEW JERSEY

MAIL COUPON for FREE CATALOG ““AV”

I 164 Pages—1000's of Bargains!

EDMUND SCIENTIFIC CO., Barrington, N. J.
Please rush Free Giant Catalog-AV.

EARN i DEGREE
Engineering

You can earn an A.S.E.E. degree at home. College level HOME
STUDY courses taught so you can understand them. Continue your
education. earn more in the highly paid electronics industry. Mis-
siles, computers, transistors. automation, complete electronics. Over
27,000 graduates now employed. Resident school available at our
Chicago campus—Founded 1934. Send for free catalog.

AMERICAN INSTITUTE OF ENGINEERING & TECHNOLOGY
1137 West Fullerton Parkway. Chleago 14, Il

FANTASTIC SALE

New, tested and guaranteed chagsis complete with tubes, transistors
and cryslals only $6. each Pxxd ’l‘dl\e your pick. #1 5W 27 m¢ CB
transmitter. #? 5W 50 me ‘“‘ham’’ transmitter. #3 100mw 27mc
transistorized CB transmitter, #4 27me crystal controlled converter
for broadeast band radios. =5 50hmec crystal controlled converter for
broadeast band radios. #6 TNS type noise limiter & saueleh. #7
27me signal hooster amblifier.

Quantity is very limited-
VANGUARD ELECTRONIC LABS
190-48 99th Ave.

-order today.

Dept. E-1
Hollis 23, New York

GET

no ELECTRONICS

V.T.1. training ieads to success as techniclans, field engineers,
speclalists in communications, gulded missiies, computers, radar,
automation. Basic & advanced courses. Electronic Engineering
Technology. an ECPD "xccredned Technical lnstnute curricuium.
Assgc, degree in 29 m B.S. obtainable. pproved. Start

Feb., Sept. Dorms. c'imrms H.S. graduate or equivalent Catalog.

VALPARAISO TECHNICAL INSTITUTE

Department PE, Valparaiso, Indiana
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Across the Ham Bands
(Continued from page 79)

Adjustment. When the wiring is com-
plete, except for the coil taps, connect
the coupler to your transmitter with
coaxial cable and connect your antenna
to the coupler’s output terminals
through an SWR bridge. The SWR
bridge should be connected as near the
antenna as possible in order for the
readings to be accurate. Therefore, it
might be necessary for another person
to be at the SWR bridge to relay the
readings to you.

Turn the band switch to the 80-meter
position and connect the 80-meter wires
to coil L2 with phosphor-bronze coil
clips. Now key the transmitter and ad-
just the capacitors for as near a 1:1
SWR reading as possible. You'll have to
turn the transmitter off and relocate the
clips, to insure that you find the point
on the coil that will give the best ratio.
Once this point is located, turn off the
transmitter, remove the coil clips from
the wire, and solder the wire (after cut-
ting it to the proper length) to the point
on the coil found to offer the best ratio.

This same procedure should be fol-
lowed for the 40-, 20-, and 15-meter
bands. As a guide, it is suggested that
you start with all the coil turns on 80
meters, 30 turns on 40 meters, 12 turns
on 20 meters, and 4 turns on 15 or 10
meters.

If you are using a balanced two-wire
antenna, keep the taps evenly spaced on
either side of the coil center. Using a
single-wire antenna, ground the end of
coil L2 which is connected to the stator
of capacitor C2—do the same with a
coaxial-fed antenna and ground the
shield of the coax.

If necessary, borrow an SWR bridge to
adjust the coupler, and record the ca-
pacitor settings for frequencies of inter-
est to you.

News and Views

Roland Guidry, WN5CHX, Box 249, Duson,
La., doesn’t let a low antenna hold him back.
Usmg a 40-meter dipole only 20’ high, fed
with a Knight T-60 transmitter, and receiv-
ing on a Hallicrafters S-38B, Roland has
worked 15 states. Look for him on 40 and

Always say you saw it in—POPULAR ELECTRONICS
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15 meters if you need a Louisiana contact;
he QSL’s 100%. . . . Les Biglands, WN2DWR,
WPE2CTS, 186 Grove St.,, Angola, N. Y., is an-
other of the many who have parlayed a P.E.
Short-Wave Monitor Certificate into a ham
license. In a week on the air, Les has worked
13 states; he agitates a 350’ Windom antenna
with a Johnson Ranger transmitter and lis-
tens for replies on a Lafayette HE-30 re-
ceiver. . . . Bill Ringleben, KN3UKZ, WPE3DVB,
305 East Elm St,, Hazleton, Pa., samples the
80- and 15-meter Novice bands occasionally,
but you'll find him on 40 most of the time.
Running 50 watts to a Knight T-50 transmit-
ter and receiving on a Hallicrafters S-41G
receiver, Bill has QSL cards from nine states.
Perry Gorchov, WNA4FRO, 10951 S.W. 60th
Ave., Miami 56, Fla., must have a good loca-
tion. Using a 15-meter dipole antenna only
10" high, he has worked Alaska, the Canal
Zone, Canada, Mexico, Norway, Peru, Puerto
Rico, and Venezuela; in addition, he has 30
states confirmed! All this has been on 15
meters with a Johnson Adventurer trans-
mitter and a Hammartund HQ-100. . . . Arnie
Kopischke, Jr., WNODFT, R. 4, Mankato, Minn,,
is a real persuasive talker. He convinced his
wife that the proper place for his ham shack
was in the living room! Arnie feeds a 135’
doublet from a Heathkit DX-20 transmitter
via a home-brew antenna coupler; he re-
ceives on a Lafayette KT-320 with an 85-kec.
i.f. amplifier for increased selectivity. When
not hamming or experimenting, Arnie likes
to help prospective hams prepare for the
FCC exams—he’ll go for the General ticket,
himself, as soon as he breaks through the
13-wpm code barrier. Anthony Nicoli,
KN1YGQ, 137 Whittum Ave, Springfield,
Mass., shares a Heathkit DX-40 transmitter
and a “surplus” Hammarlund BC-779 (Super
Pro) receiver with his brother David,
KIMKF, Between them they have worked
about a dozen different countries, but Tony
is now concentrating on getting ready for
his General Class exam. . . . Tom Leathem,
wvézzs, 3330 Warburton Ave., Santa Clara,
Calif., has harvested 50 QSL cards from six
states with a Johnson Adventurer transmit-
ter driving a Gotham V-80 vertical antenna;
a Hallicrafters SX-140 does the receiving.
Need Nevada for WAS? Well, here are two
chances for you—william E. Gotwalt, KN7TNY,

340 Mallard Ave, and Tony R. Morgan,
KN7TRG, 925 Mezpah St. both of Las Vegas,
Nevada, will be glad to help you out. Bill
runs 75 watts to a Heathkit DX-40 transmit-
ter feeding a Hy-Gain 14-AVS vertical an-
tenna and receives on a Hallicrafters SX-100
receiver. Tony has a Globe Scout 680-A
transmitter running 70 watts, also exciting
a vertical antenna, and he receives on a
Mosley CM-1 receiver. . . . Lewis Kim’’ Kim-
mel, KN3USL, 14305 Gaines Ave., Rockville,
Md., really kept the ionosphere busy his first
month on the air. His EICO 723 transmitter,
Hy-Gain 2-DBP “fan” dipole antenna, and
Hammarland HQ-100 receiver contacted over
100 stations in 21 states (18 verified) and
Guantanamo, Cuba (KG4). Most of these
contacts were on 80 meters, but he made a
few on 40.

Last month we reported that Camilo A.
Castillo, HP1AC, in Panama, looks for Novices
and calls “CQ N” on weekends. The frequen-
cies he uses are 21,015, 21,150, and 7150 ke.
He operates on 15 meters weekends from
0930 to 1200 and from 1500 to 1730, EST; on
40 meters Monday through Friday from 1730
to 1830 EST. Cam says that 40-meter Novices
often come into Panama well after 1730,
EST, although (like the rest of us) he has
trouble with short-wave broadcast-band in-
terference on some frequencies. He tunes
the Novice bands carefully for answers to
his calls and will attempt to keep all skeds.
If you work HP1AC, send him your QSL
card c/o W2CTN, 159 Ketcham Ave., Amity-
ville, N. Y., and include a stamped reply
envelope with your card. . . . Danny €. Malone,
WA4DBE, Rt. 3, Henderson, Tenn., closed his
Novice loghbook with 28 states and Canada
worked-—all on 40 meters. Danny uses a
Heathkit HX-11 transmitter coupled to a 40-
meter dipole, and a Heathkit AR-3 receiver
helped along by a Q-multiplier and the c.w.
filter described in our February, 1962, col-
umn. He also uses the low-power control
box from the May, 1962, column.

Now that a new year is starting, why not
resolve to send us your news and views, pic-
tures, and suggestions for construction proj-
ects? The address is: Herb S. Brier, WOEGQ,
Amateur Radio Editor, PopULAR ELECTRONICS,
P.O. Box 678, Gary, Ind., 73,

Herb, WIEGQ

FIRST ON CB

January, 1963

THE TURNER 350C

Microphones always come first with
Us—we're a one line company of micro-
Phone specialists. This has helped
make the Turner Model 350C the
microphone most used as standard
equipment on CB.

MICROPHONE COMPANY

946 17th Street NE
Cedar Rapids, lowa

THE
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On the Citizens Band
(Continued from page T76)

the antenna—when properly installed—
will accurately match your transceiver
output. If you get one of these new
antennas, which several manufacturers
are now producing, be prepared for quite
a difference in signal strength over a
ground plane. They're really worth the
extra money, and can at least double
your ground-wave range.

Jesesentsananananteatttnattataaanenan ATTENT'ON

As this issue goes to press, the Federal
Communications Commission (FCC) has
just released its long-awaited proposals
for new CB rules—Docket No. 14843.
The Editors of POPULAR ELECTRONICS
urge all CB clubs to write the FCC (Wash-
ington 25, D.C.) immediately, request a
copy of this document, and study it care-
fully. If you belong to a CB club, you'll
want to discuss the proposed rule
changes at your noxt meeting. This Dock-
et has been published in the Federal
Register.

As you no doubt know, any CB'er or in-
terested party can file a comment on this
Docket—either agreeing with it in princi-
ple, or objecting to certain provisions.
But time is short: comments must be
filed as an original and fourteen copies
on or before January 15, 1963.

What are the proposals in Docket 148437
One—probably the most disturbing—
would limit communications between sta-
tions of two different license holders to
channels 12, 13, 14, 15, and 23 only.
Communications on channels 1 through
11 and 16 through 22 would be permitted
only between mobiles of the same li-
cense holder.

In plain talk, this means no more “ham-
style” communications except on five
channels! There’s no denying that a
small percentage of thoughtless CB’ers
have made such a mess of the CB chan-
nels that the FCC had no alternative but
to act. And there’s also no denying that
the effect—if this proposal goes into the
rule book—will be devastating to CB as
we now know it.

It is our opinion that commercial use of

Adding “Video” to ‘‘Audio.” Those
of you who have investigated the prices
of custom-made decals will readily agree
that, in small quantities, they can be a
little expensive, due to basic art work
and setup. However, we recently re-
ceived several samples from Chuck Baer
of K9TVA Enterprises who offers club
decals in quantities as low as 50. Special
orders are made up in as many as four
colors, at from 25 to 50 cents each in
hundred lots, cheaper yet in larger quan-
tities.

Chuck has also been supplying clubs
and individuals with embossed, steel li-

ALL CB'ERS! scstrssssmrassanaassnssnssnansansansnes;

CB channels is confined largely to day-
light hours, and that use by private indi-
viduals constitutes a very small fraction
of the channel occupancy during any 24-
hour period. While unrestricted two-way
chit-chat is to be deplored, the allocation
of a reasonable number of ‘‘sole use”
channels would seem a realistic solution
to this problem.

Therefore, the Editors of POPULAR
ELECTRONICS intend to file a counter-
proposal recommending that:
(1) unrestricted communications be al-
jowed between units of two differ-
ent license holders on channels 9,
10, 11, 12, 13, 14, and 15.
(2) restricted communications be al-
lowed between units of two differ-
ent license holders on channels 6,
7, 8, 16, and 17 from one hour
after local sunset until one hour

H
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H
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:
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H
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after local sunrise. :
H
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:
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Also contained in Docket 14843:

@ Redefinitions of just what the FCC
means by ‘20-foot antenna height” and
“5 watts input.”” (Enforcement of these
two proposals could mean antenna
changes for a vast number of licensees.)
® Limitation of ground-wave range for
Class D operation to 150 miles:

® Invalidation of speech scramblers and
phone patches. (Tone squelch would be
permitted—provided that the tone dura-
tion was under 5 seconds.)

® Reduction of transmission time from
the present “5 minutes on and 2 min-
utes off’’ to “3 minutes on and 5 minutes
off.”” (Test transmissions would be “1
minute on and 5 minutes off.”")

We'll have further comment on this de-
veloping situation in our next issue.

IlllllllllllllllI-llllllllllllllllllllllu-lnlll-nnnlllnnnnnllnnn-nlnnnnnl-nnnll.nnnnllnnnll.nl.nnl.llnl;!ll!nn- sssssssavasesaBRsenasEs
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cense plates, of the same size issued mo-
torists, along with engraved Formica
club pins. For more information and a
spec sheet on Chuck’s identification
products, drop him a line at 6429P No.
Glenwood Ave., Chicago 26, Tl

Club Chatter. Two very successful jam-
borees held last year have come to our
attention. From the Marshall News
Messenger of Marshall, Texas, we re-
ceived word of a one-day meeting and
barbecue held there by the Marshall CB
Club. Some 500 CB’ers from twelve
states attended. Since the club boasts
only 40 members, and it was their first
Jamboree, this represented a considerable
undertaking. (See photo on page 75.)
. . . R. L. Winklepleck, vice president
of the Wabash Valley Citizens Radio
League, Inc., of Terre Haute, Ind., told
us that over 2400 CB’ers were in at-
tendance at their jamboree (and they're
already making plans for a bigger and
better one to be held this year). Besides
a swap shop, equipment displays, a pic-
nic, and concerts given by the “Chord-
inairs,” there was a drawing for more
than 100 prizes donated by electronics

manufacturers and distributors, as well
as merchants from surrounding com-
munities.

The Corn Belt Citizens Banders held
their second annual dinner on November
17th in Bloomington, Ill. Besides a fine
smorgasbord, entertainment and door
prizes made up part of the program, plus
what was termed a couple of “5-minute”
speakers! . . . The Mid-State Minutemen
CB Radio Club of Oklahoma (P. O. Box
783, Stillwater, Okla.), chartered a year
ago last October, recently assisted the
National “Fly-In” student pilot match
in Stillwater. Four mobile units, two
walkie-talkies, and two base units in the
airport tower worked with the FAA in
directing planes, organizing taxi pro-
cedures, and doing their part in keeping
confusion down to a minimum. They
were later commended by the FAA, the
mayor, the airport officials, the univer-
sity, and judges of the meet for their
assistance. Those of you who are just
getting a CB club started will be inter-
ested to know that this group has ex-
tended an invitation to newly organized
clubs to write to them for help on any
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STATEMENT REQUIRED BY THE ACT OF AUGUST 24,
1912, AS AMENDED BY THE ACTS OF MARCH 3, 1933,
JULY 2. 1946 AND JUNE 11, 1960 (74 STAT. 208) SHOW-
ING THE OWNERSHIP, MANAGEMENT, AND CIRCULA-
TION OF Popular Electronics published monthly at Chicago,
Illinois for October 1, 1962,

1. The names and addresses of the publisher, editor,
managing editor, and business managers are. Publisher,
Zitt-Davis Publishing Company, 434 8. Wabash Ave,,
Chicago 5, 1L ; Lditor, Oliver I. Ferrell, 1 Park Ave.,
New York 16, N. Y.; Managing editor, Julian M. Sienkie-
wiez, 1 Park Ave., New York 16, N. Y.; Business manager,
M. T. Birmingham, Jr., 1 Park Ave., New York 16, N. Y.

2. The owner is: (If owned by a corporation, its name
and address must be statced and also immediately thereunder
the names and addresses of stockholders owning or holding
1 percent or more of total amount of stock. If not owned by
a corporation, the nanies and addresses of the individual
owners must be given. If owned by a partnership or other
unincorporated firm, its name and address, as well as that
of each individual member, must be given.) Ziff-Davis Pub-
lishing Company, 431 S. Wabuash Ave., Chicako 5, 11l. ; Estate
of William B. Zift. 1 Park Ave., New York 16, N.Y.; A. M.
Zitt. 1 Park Ave., New York 16, N. Y

3. The known bondholders, mortgagecs, and other secu-
rity holders owniug or holding 1 percent or miore of total
amount of bonds, mortgages, or other securities are: None.

4. raragraphs 2 and 3 inciude, in cases where the stock-
holder or security holder appears upon the books of the
company as trustee or in any other flduciary relation, the
name of thie person or corporation for whom such trustee
is acting; ulso the statements in the two paragraphs show
the aftiant’s full knowledge and belief as to the circum-
stances and counditions under which stockholders and secu-
rity holders who do not appear upon the books of the com-
pany as trustees, hold stock and securities in a capacity
other thau that of a bona fide owner.

5. The average number of copics of each issue of this
publication sold or distributed, through the mails or other-
wise. to paid subscribers during the 12 months preceding
the date shown above was: (This information is required by
the aet of June 11, 1960 to be inclnded in all statements
regardless of frequency of issue.) 424,811,

M. T. BIRMINGHAM, JR.
Business Manager

Qworn to and subscribed before me this 19th day of Sep-
tember, 1962.

(SEAL) MICHAEL A. LALLI,

Notary Publie

(My commission expires March 30. 1964)
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career in these new highly-paid professions.
WRITE FOR FREE BULLETIN
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expevience_to Mr Earl Hamilton, Divector of
Training. Technical Schools Division, Dept B-11
NATIONAL DATA COMPANY, 1707 University
Ave., San Diego 3. California.
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difficult questions that may come up.

The 1W Airline Club of Middlefield,
Conn., would like to hear from all New
England clubs interested in their plans
for a CB jamboree to be held 1n the near
future. Write Clayton Kent at 53 Bret-
ton Rd., Middletown, Conn. From
the 17th Call Area in Cherokee, Iowa,
the Little Soo CB Club has checked in
with the column—another “country”
heard from! The Little Soo’s would like
to swap newsletters with other clubs.
Their contact is Mary M. Kohn, 221 N.
11th St., Cherokee, Iowa.

Three more excellent CB newspapers
new to your CB Editor’'s eyes arrived
this month: the Dixie Citation from De-
catur, Ga.; the Illini from Champaign,
Ill., and the Ohio Valley CB Bulletin
from Shawneetown, Ill. It appears that
most club publications seem to have the
same problem newswise—lack of contri-
butions from individual members. De-
spite the thorough coverage given CB
news on a local and national basis in
most of the publications, repeated re-
quests to members for information have
more-or-less become standard. Support
your club newspaper as you would the
goals and activities of the club. The
only way “out-of-range” CB’ers can vis-
ualize your operation is through your
club newspaper.

Let’s hear from the rest of the clubs
who haven’'t as yet checked in. We'd
like to compile a complete club directory
as soon as possible. Be sure to send your
complete address. Mail us your club
publication every month, and keep us
informed—in advance when possible—of
upcoming CB events in your area. 130

“Johnson is our best mechanism designer, but
he needs more work in radio-control systems.”
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The Nerve Stimulator
(Continued from page 53)

nected to one side of the 6.3-volt wind-
ing on filament transformer T1, and with
the base connected to the other side,
sufficient feedback is provided to gen-
erate short pulses of about the same
voltage as the battery. With a trans-
former turns ratio of about 185 to 1,
pulses of up to 175 volts will be avail-
able across the output winding of 71
when you use a 9-volt battery (depend-
ing on the setting of level control R5).

The pulse rate is controlled by the
E(C combination in the base circuit, with
R1 providing control of the frequency
range selected by 82. If lower frequen-
cies are desired on any given range,
make either the capacitor or the resistor
(or both) larger. Sufficient switch posi-
tions are available to permit adding

Electrode handle with interrupter key and three dif-
ferent-sized heads (#PC-2960) and moist-pad elec-
trode (#PC-2941) shown above are available from
J. A. Preston Corp., 71 Fifth Ave., New York 3, N. Y.,
for $11.00 and $2.85 respectively, plus postage.

other ranges, and it’s also possible to
eliminate all but one RC combination in
cases where only a single fixed frequency
is needed.

The high efficiency of this circuit will
result in good battery life. Under av-
erage operating conditions, the type 2N6
battery shown should last about 50 hours
—and even more if operated at the lower
pulse rates for each range. At the higher
pulse rates, the battery drain will be
greater. Type D flashlight cells should
give up to about 150 hours of useful
service. 30—
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EVERYONE IN ELECTRONICS

USE THIS HANDY ORDER FORM_‘
[ Howard W. Sams International Code Training System.
Amazing new Course, including both text and 331
rpm recordings, takes you from 3 to 22 words (send-
ing and receiving) in less time, with greater speed and
accuracy than any other method known! In just a
few hours, you'll be able to receive code at 2-3
words per minute—no need to memorize individual
code characters! In a few more hours you’ll be
receiving in excess of 20 wpm—and sending, too.
Includes full text, plus six 7” LP record sides. There’s
never been anything to equal this System for learn-
ing speed! Order CTG-1, only . ... ... ... .... $6.95

[ ABC's of Computer Programming. Explains principles
and applications of digital computer programming,
from the simple to the intricate. Also gives you a full
understanding of computer functions. An invaluable
guide to this most important and least understood
aspect of computer use. Order CPL-1, only. . ..$1.95

[7] North American Radio-TV Station Guide. Gives protected
area, channel number, call letters, assigned power
for 1,000 VHF and UHF TV stations; frequency,
call letters, location for over 5,000 AM stations and
1,500 FM stations. Includes 14 valuable maps show-
ing station locations. Invaluable for DXers, TV-
radio technicians, etc. Order RSG-1, only. . ... $1.95

[] Transistor Substitution Handbook. Shows over 15,000
direct substitutions; includes basing diagrams, polar-
ity indications and manufacturers for over 6,000
transistor types. Explains why substitution is possi-
ble; when to substitute and when not; precautions
to observe.Order S5H-4, only. .. ... ....... .. $1.50

[] Industrial Electronic Circuits Handbook. A realistic expla-
nation of typical industrial electronics circuitry;
includes schematics and text descriptions of circuit
operation and functions for over 50 different con- i
figurations. Order IEC-1, ONIY, i wt B - Sh# s e $3.95 E

(] Modern Communications Course, Vol. 3. FM & Mulliplex
Modulation Systems. Provides a complete ynderstand-
ing of FM systems and multiplex and pulse modula-
tion systems. Includes projects and experiments, as
well as review questions. Order MCN-3, only. ., $4.95

[ Industriat X-Ray Handbook. Fully explains principles
and practices of modern X-.ray tec nology. Covers
generation and detection of radiation; basic applica-
tions, equipment and techniques; medical, industrial,
commercial and lab uses, health physics, etc. A
comprehensive treatise. Order IXE-1, only....$7.95

| Ask for the Sams Booklist, describing
* over 200 important books.

i Index to Photofact, world's finest cir-
+ cuitdata on 53,000 TV & radio models.

~1__ FREE
4 FREE
" HOWARD W. SAMS & (0., INC.

Order from any Electronic Parts Distributor, or
mail to Howard W. Sams & Co., Inc., Dept. A-93
4300 W. 62nd St., Indianapolis 6, Ind.

Send books checked above. $
0 Send Photofact Index

enclosed.
0O Send FREE Booklist.

Name

Address

City__ _ Zone State
SEEES  |N CANADA: A. C. Simmonds & Sons, Ltd:, Toronto 7 e wm‘
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&

New '
Products

CB TRANSCEIVER KIT

A three-way power supply in the Heathkit
GW-42 “Master CB Station” allows you to
dial your choice of 117 volts a.c. or 6 or 12
volts d.c. operation. The GW-42 boasts
built-in 4-tone selective-call circuitry, as
well as an adjustable squelch and automatic
noise limiter which function with the on/off
switch. There are a total of five crystal-
controlled transmit and receive channels,
and, in addition, variable receiver tuning on
all 23 channels. The transmitter section
has a nominal power input of 5 watts; mod-
ulation is automatically limited to less than
1009,. Price of the GW-42, $119.95. (Healh
Co., Benton Harbor, Mich.)

CAPACITOR TESTER

“Cappy,” a tester for
electrolytic capacitors,

paper, mylar, and
is now being mar-
keted by Watsco.
Otherwise known
as Model E-2, the
unit indicates leak-
ages ranging from
1000 to 5000 meg-
ohms. A ‘‘current
leakage’” test for
large - capacitance
and high-working-
voltage electrolyt-
ics is also featured;
such leakage cur-
rents can't be de-
tected by ordinary
ohmmeter checks.
“Cappy”’ can also
be used to test silicon and selenium recti-
fiers, fuses, motor capacitors, r.f. high
voltage, and insulation leakage. Price
(complete with test leads), under $10.00.
(Watsco, Inc., 1800 W. 4th Ave, Hialeah,
Fla.)

ELECTRONIC COLOR ORGAN

The “Colortron,” an unusual color organ, is
designed for use in conjunction with any
audio system. When connected (in parallel
with the speaker) to the system’s output
and plugged into an a.c. outlet, it translates
musical passages into kaleidoscopic pat-

102

terns of colored light. Red lights respond
to the higher frequencies in the music,
green and blue lights to the lower frequen-
cies; the brilliance of the lights is controlled
by the sound intensity. Fach channel of a
stereo system can be used to operate a sep-
arate Colortron. Price, $99.50. (Colortron
Co., P. O. Box 427, Glen Cove, L. I, N. Y.)

PORTABLE VISE

If the job can't be brought to a vise, bring
VACU-VISE to the job.

The “special”
vacuum cre-
ated by the
flick of a lever
will hold this
3-pound vise
in place on
any smooth,
non-porous
metal surface.
Manufactured

! of tough,
heavy-duty steel, VACU-VISE has 2"
jaws with “V’’ grooves. It can be used ver-
tically or horizontally, and its rubber base
prevents any possibility of scratching a
surface. Price. $6.95, plus 75 cents for han-
dling and postage. (Ward Green Co., 43 W.
61st St.,, New York 23, N.Y.)

R.F. SIGNAL GENERATOR

Among the smallest and lowest priced sig-
nal generators on the market today, the
EMC Model
502 is avail-
able in both
wired and kit
form. It fea-
tures a built-
in 400-cycle
modulator,
and it has
provision for
externgal mod-
ulation as well.
The 502’s six
bands cover z

the range from 115 kc. to 110 mc. on funda-
mentals and up to 220 mc. on second har-
monics. There are individual slug-tuned
coils for each band and a Colpitts r.f. oscil-
lator for high stability. Price: $24.95,
wired; $17.95, in kit form. (Electronic
Measurements Corp., 625 Broadway, New
York 12, N.Y.)

SWR BRIDGE/R.F. POWER METER

A new Lafayette SWR bridge and rf.
power meter, designated the TM-58, gives
SWR and direct power readings to 50 mec.
The T4 " X 3%” x 23" instrument may he

POPULAR ELECTRONICS
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inserted permanently in the transmission
line. When not making SWR checks, the
meter will indicate r.f. power up to 15
watts, fed to a built-in 52-ohm dummy load
or relative output power up to a kilowatt
delivered to the antenna. The bridge is
priced at $27.95. (Lafayette Radio Elec-
tronics Corp., 111 Jericho Turnpike, Syos-
set, L. I, N. Y.)

TV/FM ANTENNA COUPLER

Any number of TV or FM sets can be cou-
pled to one antenna feedline with “Trans-
ceptor’” cou-
plers — just
snap one cou- %

pler around the I5 .
feedline for @ ; ™

each set to be 3 ‘ )
used, without
stripping or
splicing. Loss
encountered
through use of
this inductive
coupler is from
% to % db,
depending on
frequency; iso-
lation between
auxiliary sets is 24 db, and there is little
interference between sets regardless of how
many are operating. Price of the “Trans-
ceptor” coupler, $2.98. (Aerogap, 1680 N.
Vine St., Los Angeles 28, Calif.)

TRANSISTOR IGNITION KIT

You can get a much “hotter” spark in your
automobile ignition system if you transis-
torize it with
the Heathkit
GD-212. De-
signed for
12-volt nega-
tive-ground
ignitions, the
GD-212 will
replace your
present coil
with a special -
Mallory F-12T h
coil and a

transistor cir-

cuit. Results: :

better mile- y

age, smoother

idling and ac-

celeration, easier starting, and longer life
for the engine and ignition system parts. A
meter and an adjustable ballast resistor are
included for optimum current setting. Price
of the kit, $34.95. (Heath Co., Benton Har-
bor, Mich.)

January, 1963

PLASTIC *‘C”" CLAMPS

Plastic “C” clamps that won't rust, are
non-conducting, and can’t affect magnetic
fields, are being offered by Electronic Con-
nectors, Inc.
Molded of

high-strength,
glass-filled ny-
lon, they are
not intended
to replace
metal versions !

in applications

where brute

force is required, but they provide more
than enough strength for most jobs. TUnits
with 27, 136", and 3" openings (selling for
$1.25, 98 cents, and 75 cents, respectively)
are available. A set of three (one of each
size) costs $2.98. (ECI Clamp Division,
84-45 Abingdon Rd, Kew Gardens 15,
N.Y.)

TUBE/TRANSISTOR CHECKER KIT

The “Realistic’” Model 113 tube/transistor
checker kit tests all types of vacuum tubes,
transistors, and diodes. Tubes are checked
for both mu-
tual conduct-
ance and emis-
sion, giving a
more compre-
hensive indica-
tion of con-
dition than the
conventional
“Replace” or
“Good.” In the .
mutual conductance test, not only are d.c.
voltages impressed on the screen and plate
—but the voltage is swept over a wide
range to make sure the readings are accu-
rate under all conditions. Provision is made
for short tests, and both tube bias and
filament current can be read on the meter.
Price: $99.95 in kit form; $179.95 factory
wired. (Radio Shack Corp., 730 Common-
wealth Ave., Boston 17, Mass.)

FOUR-BAND RECEIVER

A moderately priced unit, the “Globeceiver”
tunes standard AM broadcast stations as
well as three short-wave bands. The four
frequency ranges cover 540 kec. to 30 me.
An internal loopstick antenna is used for
BCB reception, and a telescoping whip for
SWL’ing. The 3” x 5” speaker is automati-
cally cut out when a pair of phones is
plugged in, and there’s a beat frequency
oscillator for copying code. Price, $64.95.
(GC Electronics Co., Globe Div., 400 S. Wy-
man St., Rockford, II1.)
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& STEREO
COMPONENTS Bo $$S SAVING
AND BUYING GUIDE
FOR EVERYTHING
SYSTEMS IN RADIO, TV,
ELECTRONICS
FOR 35 YEARS

LISTED FOR
FIRST TIME

* _— PARTS, ETC.

AT VERY Send for this big book now and see for yourself
LOWEST the amazing money-saving prices on the latest of
PR'CES everything in Electronics. From parts and tubes to
complete Hi-Fi systems, you'll get the most for
every dollar when you order from this Giant
catalog.

BURSTEIN-APPLEBEE CO.
| Dept. 21, 1012 McGee, Kansas City 6, Mo.
I [[] Rush me New 1963 B-A Catalog No. 631.

|
|
|
| |
| Name :
|
|
|
|

B-A has hundreds of items not listed in any other
catalog—and all at unbelievable low prices. You'll
find page-after-page of © Tools @ Kits ® Tape
Recorders ® Phonos ® LP Records @ Radios
e Ham Equipment ¢ Public Address and Inter-
coms ® TV Antennas and Tubes ® Photographic
Equipment and Film . . . all backed by B-A’s
money-back guarantee and rushed to you by the
fast efficient service developed by over 35 years
of mail order experience. You can buy on B-A's
Easy Terms—No money down and up to 24 months
to pay if you desire.

City ___Zone____State

|
{ Address
|
|
|
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Transistor Tester Roundup
(Continued from page 70}

illustrated in Fig. 4. Here, base and col-
lector biases are obtained from constant
current d.c. power supplies. Small re-
sistors (Rb and Rc) are connected in
series with the base and collector elec-
trodes to permit tests with ana.c. VTVM,
and a known a.c. signal is applied to the
base and emitter.

The base input signal current is pro-
portional to the a.c. voltage developed
across Rb. The amplified output signal
current is proportional to the a.c. volt-
age measured across Rc. The transis-
tor's beta, then, is equal to the ratio of
the output to input signal currents. If
Rb and Rc have the same value, beta
may be determined by dividing the volt-

......

VTVM VTVM
Qllll“ i ﬂ||||

age measurement across Rc¢ by that
across Rb. If the input signal current is
kept at a fixed known value, then beta
is directly proportional to the voltage
(a.c.) across Rc¢, and the meter used to
check this voltage can be calibrated di-
rectly in terms of beta.

For maximum accuracy, it is impor-
tant that this test be performed at speci-
fied bias currents, for a transistor’s beta
varies with bias. The dynamic test for
bete is roughly analogous to a dynamic
test for mutual conductance when re-
ferring to vacuum tubes.

Another type of dynamic test is illus-
trated in Fig. 5. Here, the transistor is
connected as a simple oscillator. If the
transistor is neither “open,” ‘shorted,”
nor excesswely “leaky,”’—and if it can
provide a minimum gain—the circuit
will oscillate, developing an a.c. output
signal. This can be identified by some
type of indicating device- —such as an
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earphone, neon bulb, or a.c. voltmeter—
connected across T1’s output secondary
winding. A variable base bias (by means
of R2) allows different transistors to be
checked under similar conditions, thus
permitting the “matching” of identical
pairs for push-pull applications.
Commercial Testers. A number of cur-
rently available commercial transistor
testers are listed in Table 2. As might
be expected, these testers can be di-
vided into two broad classes: static test-
ers, and dynamic testers. The majority

B

Fig. 5. Typical circuit used in
some types of dynamic transistor
checkers. Note that this is essen-
tially a simple audio oscillator.

ayi
] |

Fig. 4. Basic circuit arrangement
for a dynamic beta measurement.

of instruments are designed for static
tests, using variations of the circuit il-
lustrated in Fig. 3.

As a general rule, the less expensive
units apply a fixed bias for leakage and
d.c. beta tests regardless of the type of
transistor checked. The more costly in-
struments, on the other hand, permit
tests with different bias voltages and
currents, more nearly duplicating the
original manufacturer’s test conditions
and permitting a more accurate deter-
mination of transistor quality. While
the costlier instruments are more ac-
curate, they are somewhat more difficult
to use, since a moderate amount of “set-
up’ time is required; in this respect,
they are used much like conventional
tube testers.

Since all of the commercial transistor
testers listed in Table 2 are made by
reputable firms, the best guides to choos-
ing a particular instrument are: (a)

POPULAR ELECTRONICS
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your pocketbook, (b) the type of work
you do, (c) the specific operating fea-
tures you prefer. As a general rule,
obtain the best instrument you can af-
ford. An experimenter may choose an
instrument capable of precise tests,
while a service technician might prefer
a unit suitable for fast checks.

HIN SPARE TIME
AT HOME

Hi-Fi Lab Check
(Continued from page 59)

The LM-35 is a high-output multiplex
adapter, and our test model gave a maxi-
mum output of 4.8 volts. This output is
too high for average use, but can easily
be reduced by the Level control on the
front panel. At a moderate setting of
the input level (0.25 volt composite sig-
nal), the distortion introduced by the
LM-35 is only 0.8%. The adapter will
lock on a signal with 10 mv. of pilot
carrier.

IN CLOSING: The Editors are pleased to
see H.H. Scott make the Model 335 mul-
tiplex adapter available as a kit, thus
insuring continued popularity for this
top-quality item by making it familiar to

Only from famous COYNE do you get this
modern up-to-the minute TV Home Training.
Easy to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR TV. Personal guid-
ance by Coyne Staff. Practical Job Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSIL-
NESS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kits.”

SEND TODAY FOR FREE BOOK
SEND COUPON or write to address helow
for Free Book and full details including EASY
PAYMENT PLAN.NO COST OR OBLIGA-
TION—NO SALESMAN WILL CALL.

B. W. COOKE, Ir.,
Pres.

ELECTRICAL SCHOOL
CHARTERED AS AN EDUCATIONAL [NSTITUTION NOT FOR PROFIT
r-COYNE Television Home Training_D:'._ -
| New Coyne Building, Dept. 13-H2
1501 W, Congress Pkwy., Chicago 7, Ill. ‘
Send FREE BOOK and details of your Television
| Home Training offer.

|
|
r Name. I
|
!

the kit builder. For premium FM- i
stereo reception by anyone with a wide- | Address
band mono FM receiver, the LM-35 is a ] City State |

30—

good investment.

An optional extra, the Model 55 “Stereo Guide' |
comes completely assembled and can be mounted

Say You Saw It In

POPULAR
ELECTRONICS

INFRARED EXPERIMENTER'S KIT

Introductory kit consisting of infrared
( i pnp transistor, infrared filter and lamp,

enables you to learn and apply in-
frared transmission principles and pro-
vides basic components for interesting

detector, parabolic reflector, low frequency
] infrared detection, voice communica-

possible with subsequent kits,

$«4 00

money back
guarantee

\ ‘E\Tk’s : )
L O\ l & tions and remote control applications
e )

= $6.50 value only

: Send cash, check or money order for $1.00 to

1 Donner Electronics, Inc., P.0. Box 142, Stoneham, Mass.
I Name
1

!

1

right on the LM-35 chassis. Threshold control
(under finger in photo) is adjusted so that light Address.
on front panel of LM-35 turns on whenever the City Zone State

FM station being received broadcasts FM-stereo. | -

January, 1963

(print clearly) Sorry no C.0.D.’s
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Measurement Quiz Answers

(Questions on page 44)

Transistor Topics

(Continued from page 82)

1 TRUE. If a voltmeter is rated at 20,000 ohms-

per-volt, it has an input resistance of 100
times 20,000 ohms on its 100-volt scale, and 600
times 20,000 ohms on its 600-volt scale. The
higher this shunting resistance is, the less it re-
duces the resistance across which the voltage is
measured.

2 FALSE. )f the instrument does not have a tran-

sit (shorting) position, set it on its highest
current range—because the meter will then be
using its lowest value of shunt resistance. If the
meter coil is jiggled while being moved, the volt-
age it generates can produce the largest amount of
damping current.

TRUE. Glass—and especially plastic—meter
faces will have a static charge built up on them
when they are rubbed with a dry cloth. The static
charges will attract the needle on the inside, and
more dust on the outside. Use a cloth dampened
with anti-static fluid (such as Weston's ‘‘Statnul’).

4 FALSE. Use the highest current range because

the ammeter pointer is least apt to ‘‘pin’’
against a stop. Once the current magnitude has
been determined, step down to lower current scales.

5 TRUE. Meter friction due to worn bearings or
dirt tends tor make the needle stop too soon
when it is slowing down for an indication.

6 FALSE. Most meters are of the D'Arsonval type,

which responds to the average value of the
signal waveform. An a.c. meter scale increases this
reading by a factor of 1.11 in order to indicate
r.m.s. values of sine waves. For a square wave,
r.m.s. and average are the same; hence, the factor
is not needed and the meter will read high.

TRUE. An ammeter deflects correctly when elec-
trons enter its negative terminal and leave by
its positive terminal.

8 TRUE. If the accuracy of a meter is given, for

example, as 3% of full scale deflection, it
means that a reading taken anywhere on that par-
ticular range is accurate to only 3% of the total
range on that scale. Therefore, if reading accuracy
is what you want, select the smaliest range that
can indicate your reading.

Q FALSE. When determining low resistances, don’t

measure the voltage drop across both the un-
known resistance and the ammeter. The ammeter
resistance might be of the same magnitude or
greater than the unknown resistance and introduce
large errors.

10 TRUE. In selecting the highest voltage scale,

you reduce the possibility of “pinning” the
pointer against a stop. Once the voltage magnitude
is determined, step down to lower voltage scales.
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tion on battery voltages from 6 to 12
volts, the module offers both high- and
low-impedance inputs and will match
output loads of 3.2 to 45 ohms. (Saxton
Products, Inc., 4121 Park Ave., New
York 57, N.Y., is the national distributor
for the “Mity-Amp,” which carries a
suggested list price of $8.95, and will be
available through regular electronics
outlets.)

Possible circuit module applications
in hobbyist projects are virtually unlim-
ited. For example, the AM tuner could
be added to a portable phonograph or
tape recorder, or it might be employed
with a battery and earphone to assem-
ble a pocket receiver. Again, it could
be used in conjunction with an audio am-
plifier module, speaker, battery, and vol-
ume control to assemble a complete port-
able receiver. In a similar fashion, the
audio amplifier module could be com-
bined with a speaker, battery, and suit-
able probe to assemble a signal tracer.

Product News. The Freeman Electric
Co. (Freeman, Mo.) is now producing a
unique electronic self-protection device
known as a “Shock-Rod.” In operation,
the unit delivers 4000 volts at limited
current to a pair of tiny electrodes on
the end of a 10-o0z., 29” aluminum cane.
It can be used for protection against
vicious dogs, bulls, or even wild animals.
Operating power is supplied by a pair
of standard C cells, with the battery volt-
age stepped up by means of a transistor-
ized circuit. The “Shock-Rod” sells for
$14.95, postpaid, direct from the factory,
but it is also available at the same price
through local dealers.

A brushless d.c. motor has been intro-
duced by the Barber-Colman Co., (Rock
St., Rockford, Ill.). Unlike conventional
d.c. motors, the new unit has no brushes
to wear out and no arcing contacts to
produce electrical interference. Rather,
it is a modified shaded pole (a.c.) induc-
tion motor powered by a simple tran-
sistorized d.c. inverter.

Until next month, good luck with your
projects—and New Year’s resolutions!

—Lou

POPULAR ELECTRONICS
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Surplus Earpiece Bonanza

'POPULAR “32

(Continued from page 73)

to the metal enclosure and wire one of
the transformer primary leads to it. I
The other primary lead is soldered to the '
transformer frame (which, in turn,
should make good electrical contact with
the enclosure). Connect the secondary
leads to the terminals of the earpiece,
and you're finished. i
There’s some possibility that the mike
may introduce hum when used with a

high-gain amplifier. If this should hap-
pen, try soldering a wire from the metal POP“L AR
retaining rim of the earpiece to the

transformer frame.

Children's Telephone. A sound-powered
telephone that will delight any child
can be made simply by connecting the
terminals of one earpiece to those of Every Monfh

another via a length of zip cord. Each
earpiece doubles as a transmitter and a

receiver. Since there’s no amplification, NAME. e

however, it's necessary to talk close to

the units and in a loud voice. ADDRESS!.. 8 ma bbb riSd s . s L obbTi oo
The schematic diagram shows a cir-

cuit for a telephone with much more o L e ZONE. ... STATE......

volume. One transistor and a minimum
Check one:

[ 3 years for $10
[ 2 years for $7

Ql
N 2N301 [ 1 year for $4
2040 (1 3 in the U. S. and possessions.
(i *I [ Payment Enclosed [ Bill Me
EaRPiEC » EARPIECE Foreign rates: Canada and Pan Ameri-
TRANSMITTER R RECEIVER can Union countries, add .50 per
. 12 o .:M year; all other foreign countries, add
oo Cease) LBy $1 per year.
o=
o8 [] New [] Renewal

Children’s Telephone Amplifier. Most pnp power | Mail to:

transistors can be used in this simple circuit. POP“LAR ELEGTROMOS
Dept. 6503, 434 S. Wabash Ave.

of other parts are used to do the ampli- Chicago 5, Ili.
fying. Power can be supplied by any
battery of from 1% to 6 voits, depending

on how much amplification is required. B s DEG REE IN 36 MUS
The only disadvantage with the above s Wa 0
g 3 INDUSTRY AND GOVERNMENT NEED 50,000 NEW ENGINEERS EACH YEAR!
hOOkup 18 that one earplece serves Only Accelerated year-round program puts you In the Jjob.market a whole Year
early¥! Accredited. Aeronautical. Chemical, Civil, Electrical, Mechanical.

as a transmitter, the other only as a re- | Ttons Han S bugierm %, dipidma in Engincering. in 27
rom

. It, . . th h . d monlh:. Q“altitys llr;s:I:;ctlon; wldel]}\’d ook B Sr‘ad;m;es mployedmfron
oast to coast. Self-help program. Moderate rate. Siart Jan., March, .
CCIVET s lnexpen51ve, Oug 0 to bull gea;)sr. Cataloz: 1614 E. Washington Blwd., Fort Wayne 2, Indiana.

two sets if you'd like to make two-way ‘
conversation possible. 30— INDIANA CHN":AL COLLEGE
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Short-Wave Report
(Continued from page 84)

has evidently returned to the air since
Mr. Perolo compiled his listing, please
refer to the current station report sec-
tion below.

Extra! One of our West Coast report-
ers has told us about a station operating
in the Los Angeles area on 690 kc. with
an ID of Extra mews over Los Angeles.
According to newspapers in the area, the
call-sign is said to be “XTRA” (World
Radio Handbook lists it as XETRA”).
The location was presumed to be along
the Mexican border below San Diego but
an automobile ride to that section con-
firmed the fact that the strongest signals
were from the Los Angeles area; in fact,
the signal disappeared below San Diego.
Does anyone have more details?

Current Station Reports

The following is a resume of current re-
ports. At time of compilation all reports are
as accurate as possible, but stations may
change frequency and/or schedule with little
or no advance notice. All times shown are
Eastern Standard and the 24-hour system is
used. Reports should be sent to P. O. Box 254,
Haddonfield, N.J,, in time to reach your
Short-Wave Editor by the eighth of each
month; be sure to include your WPE call let-
ters and the make and model number of your
receiver. We regret that we are unable to use
all of the reports received each month, due
to space limitations, but we are grateful to
everyone who contributes to this column.

Angola—CR6RB, R. Ecclesia, Luanda, now
on 11,7575 kc. (having moved from 11,745
kec.) is noted at 1535 with Portuguese music,
at 1555 with a religious program; s/off is at
1600 without the anthem “A Portuguesa.”
This station is also often heard before 1300
and from 0030 s/on, with Portuguese news
at 0100.

Australia—The N.A. xmsns reported last
month as being aired at 2000-2300 are now on
15,315 kec. (a change from 15,370 kc.) and
17,840 kc. Many reports indicate very poor
reception except at scattered West Coast
points. English newscasts are given at 2030,
2130, and 2230.

The University of New South Wales, Box
1, Kensington, Sydney, operates VL2UV on
1750 kec. with 300 watts power on Tuesdays
and Wednesdays at 2330-0030. The station
does verify but may not be in use during the
month of January. This could be considered
as an exceptional DX catch by North Ameri-
can listeners. To date: no reports.

Bolivia—CP-38, La Cruz del Sur, La Paz,
has returned to 9440 kc. where it is noted
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broadcasting in Spanish around 2123 and in
Eng. at 2130-2145.

Brazil—R. Globo, Rio de Janeiro, 11,905 kc.,
is being tuned in Portuguese at 1700 with
news, music and commercials at 1710, talks
at 1730, news at 1800, and sports news at 1805.

Canada—Montreal now broadcasts to the
Caribbean and Latin American areas in Eng.
from 1800 to 1830, in Portuguese to 1900, and
in Spanish to 1945 on 9655 kc. (new) and
11,720 kc. The Northern Service now reads:
1655-1746 and 1958-2130 on 11,720, 9585, and
6120 kc.; and 2130-0205 on 9585 and 6120 kc.
The 6120-kc. outlet replaces 5970 kc.

Colombia—The newest schedule from R.
Sutatenza, Bogota, reads as follows: week-
days at 0545-0730 and 1445-2010 on 5095 kc.
(HJGG, 50 kw.), 3250 kc. (HJGO, 10 kw.),
and 6075 kc. (HJCT, 10 kw.), and at 0545-
0900 and 1345-2010 on 5075 ke. (HJGC, 25
kws); Sundays at 1100-2100 on all of the
above frequencies. These stations are part of
the Accion Cultural Popular System.

Radiotelevisora Nacional, Bogota, 4955 kc.,
verifies with a cordial letter from the Min-
ister of Communications. Reports go to
Transversaal 17 No. 25-65, Bogota.

HJGF, R. Bucaramanga, 4835 kc., is noted
at 2230-2300 with Spanish and some English.

Cuba—Radio Havana Cuba is now operat-
ing to N.A. in Eng. at 2200-0100 on 5990 and
6015 kc. (replacing 11,875 and 11,840 kc.) An
unlisted channel is heard on 9995 kc. at 1550-
1558 with talks in Spanish, IS, ID, and a
march.

Dominican Republic—R. Sol, Higuey, 3265
kec., is a previously unreported station with
a schedule of 0700-2200. The rated power is
1000 watts.

Ecuador—A booklet called “Seeds of the
Wind” (a story of the history of HCJB) can
be obtained for $1.00 from Box 691, Miami
47, Fla.

Egypt—Cairo’s Eng. schedule reads: to
Europe and Africa on 11,915 kc. and to Africa
on 7075 ke. at 0130-0200; to Europe on 11,915
and 9495 kc. (late reports indicate that

Yves Moreau, VE2PE1DQ, Montreal, Canada, listens
on a 1155 surplus set, and has a Marconi No. 9
standing by. His antenna is a 60’ long-wire. Note
that Yves uses a tape recorder for SWL'ing. His
record: 32 countries logged, 26 of them verified.

POPULAR ELECTRONICS
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9495 ke. has been replaced by 9475 ke.) at
1630-1730; to West Africa on 17,690 ke. at
1430-1515; to Africa on 17,905 ke. at 1245-1330;
and to 8. & S. E. Asia on 17,920 ke. at 0830-
0930. Other reports indicate broadecasts on
17,720 ke. at 0950-1015 to East & Central
Africa with Arabic music and Amharic lan-
guage; on 7075 ke. at 1530 with Arabic chant-
ing and different programs than those pre-
sented on 7050 ke. at the same time; and on
9633.5 ke. from 1645 s/on with Eng. news,
1655 with commentaries.

Ethiopia—R. Addis Ababa operates on 11,955
ke. from 1510 to 1530 in Eng., to 1545 in

i I i R i

DX'ING AIDS AVAILABLE

Your Short-Wave Editor is pleased to announce
that he still has available, in limited quantities,
the following:
Report Cards and Sheets
High-Voltage Decals
Amateur Radio Reference Sheets
General Electric DX Logs
Leaflet G — Verifications
Leaflet H — Clubs and Publications
Leaflet | — Reporting Codes
Leaflet J — Time Conversion
Leaflet K — QSL & SWL Card Printers
Leaflet L — Time and Standard
Frequency Stations
Leaflet M — Table of Call-sign
Allocations
Leaflet N — Reporting Information

s

Send your request for whichever items you
would like to have to: Hank Bennett, Short-
Wave Editor, POPULAR ELECTRONICS, P.O.
Box 254, Haddonfield, N.J. Please include re-
turn postage with your request to help defray -
the cost of mailing. There is no other charge

for any of the above items. &

i e S i I

e

s

French. A newscast in French is given at
1545 and s/off is at 1550.

Fiji Islands—Suva may be using their new
10-kw. xmtr on 4755 and 5980 kc. They are
noted at 0130-0230 in Eng. but may not op-
erate in parallel; the 5980-kc. outlet has a
London news relay at 0200. The 4755-kc.
channel has also been tuned from 0502 to
0533 s/off with jazz and all Eng. anmts.

Germany (West)—Deutsche Welle, Cologne,
operates to N.A. at 1530-1610 on 9735 and
11,795 ke, at 1920-0000 on 6145 and 9605 kc.,
and at 0000-0040 on 6110 and 9735 kc. Recent
changes in the German language schedule
are as follows: to Eastern N.A. at 1900-2200
on 9640, 9545 (replacing 9575), and 6100 kc.;
to Australia and the Far East at 1620-1700
on 11,795, 9735, and 7235 kec. (replacing 7290
ke.); to Russia at 1325-1405 on 11,905 and
9735 ke. (replacing 15,285 kc.); to Poland at
0840-0910 on 9735, 7205 (replacing 7290), and
6110 ke. (replacing 11,715 ke.); to Hungary
at 0920-0950 on 9735, 7205 (replacing 11,715),
and 6110 kc.; to Yugoslavia at 1000-1030 on
11,925 (replacing 11,945), 9735, and 7205 kc.
(replacing 7290 ke.); and to Czechoslovakia
at 0600-0630 on 9735, 7205 (replacing 11,795),
and 6145 ke. (replacing 6110 kec.). All reports

January, 1963

GREAT PICTURES!

PHOTOGRAPHY
annual

& whrtoss, o W wardt s S photagrepts soamplt

brings together a selection of today’s finest
camera work: ten personal portfolios, mag-
azine illustrations, examples of outstanding
photojournalism and avant-garde experi-
ments. Plus a memorable International
Portfolio of fine pictures.

PHOTOGRAPHY ANNUAL 1963

is now on sale at newsstands and camera
stores. Be sure to get your copy today—or send
in this coupon and we’'ll mail your copy to you.

Only $1.25

Retail Sales Division PE 13
Ziff-Davis Publishing Co.—Dept. SD

One Park Avenue

New York 16, New York

Please send me a copy of PHOTOGRAPHY
ANNUAL 1963. I enclose $1.25, the cost of
the ANNUAL, plus 10¢ to cover mailing and
handling charges.

NAME
ADDRESS

CITY ZONE STATE
(Add 3% sales tax if N.Y.C. resident)
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William Bancroit (WPEICLK), Chesterfield, Mass.
Ed Scott (W PEICPS), Brewer, Maine

John Stec (WPE1DYN M), Essex Junction, Vt.

Robert Fiske, Jr. (WPEIDVT), W. Acton, Mass.
David Goodwin (WPEIDXG), Lawrence, Mass.
Thomas Sundstrom (WPE2AJ), Stockton, N.J.
Dave Listort (WPE2FGK ), Elmont, N.Y.

Henry Marbach (W PE21 11U ), White Plains, N.Y.
Tony Soll (WPE2FME), Yonkers, N.Y.

Paul Barig (IWPE2GCX), Auburn, N.Y.

Frank Le Veness (W PE2GES), Queens Village, N.Y.
Frank Lynch (W PE2GLW ), Cape May Court House,

N.J. .
Kenny Maltz (WPE2GYL), Bronx, N.Y.
Thonas Siolek (W PE2HKG), Brooklyn, N.Y.
Mark Zuss (WPE2HSQ), Flushing, N.Y.
Robert Golder (1VPE2HVV ), Broad Channel, N.Y.
Erie Alchowiak (W PE2[AV ), Rochester, N.Y.
Roger Zaruba (W PE21HK), Rutherford, N.J.
Lawrence Woliman (16'PE2IPD), Brooklyn, N.Y.
Robert Mobile (WPE2IQK), Elmhurst, N.Y.
William Dickerman (WPE3BIB), Willhamsport, Pa.
John Wallis, Jr. (WPE3D/I), Philadelphia, Pa.
Charles Zapf (WPE3DSO), Baltimore, Md.
Bill Wilson (W PE3DUC), Folcroft, Pa,
Richard Few (WPE3DV(Q), Rockville. Md.
George Cox (WPE3NF), New Castle, Del.
Tommy Thompson (11 PE4AIP), So. Boston, Va.
Grady Ferguson (1/"PE4BC), Charlotte, N.C. i
Chuck Edwards (¥ PE4BNK), Fort Lauderdale, Fla.
Sheldon Daitch (WPE4EDU), Louisville, Ga.
James Phillips (WPE4EDYV ), Waverly, Va:.
Ferrell Cooper (WP E4EF()). Crane Hill, Ga.
Dick Lipscomb (1'PE4FCS), Noriolk, Va.
Roger Lesge (WPE4F1), McLean, Va.

b T

s

SIS DR 0enTy

s

go to Deutsche Welle, KOLN, Funkhaus
WDR, Postfatch 344, Germany.

Gilbert & Ellice Islands—VTW2, Tarawa, has
moved up to 6051 kc. and is noted from 0240
with island-type music, Eng. from 0245 to
0300. From 0303 the language used was
Pidgin-English  or, possibly, Gilbertese.
HCJB, 6050 kc., provides considerable QRM.

Guinea Republic—Conakry is heard on a
new frequency of 3376 kc. at 1730 with
French announcements, then native music.
The signal is excellent.

India—According to Sweden Cualling DXers,
All-India Radio is now scheduled for Eng. at
1445-1545 on 11,955, 9690, 9635, and 7235 kec.
This may be the Europe/United Kingdom
Xmsn.

Indonesia—Jogjakarta has been noted for
the first time on 7255 kc. at 0540-0645 with
dance music, religious choral selections, and
a newscast at 0630.

lraq—R. Baghdad has been heard as late
as 1640 in Eng. on 9635 kc., although its
regular Eng. schedule is 1530-1600.

A new outlet on 6155.5 kc. has been tuned
from 2125 with IS, Arabic ID at 2130 as
Idhaat al Jumuriyeh al Iraqiyah fee Bagh-
dad, then chanting; an Arabic newscast is
given at 2200. This was dual to 6180 kec. but
not to 6030 kc. which was on at the same
time.

Libyu—Benghazi, reported in some club
bulletins as having moved to 9622 kc. is
actually still on 9894 kc., where it has been
noted around 1345 and at 1630-1700 in Arabic.
Talks precede the 1700 close-down.

Netherlands—The latest schedule for the
“Happy Station” programs in Eng., on Sun-
days only, reads: to Australia and New
Zealand at 0100-0225 on 11,780, and 9630 Kkc.;
to the Middle East and Europe at 0530-0700

il4

SHORT-WAVE CONTRIBUTORS
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Bill Harrison (WPE4FS/), Nashville, Tenn.

Jody Coles (WPESCSIV), Houston, Texas

Bruce Churchill (WPESCTK), New Iberia, La.
Matt Collins (W PE6BZM }, Los Angeles, Calii.

Bill Lund (1" PLoCJ), Manhattan Beach, Calif.

Ted Drew (WPE6CMS), Arcadia. Calif.

Geofirey Ashford (I"PEoCH E), San Carlos, Calif.
Llovd Foote (WPESDRR), Newhall. Calif.

Walter Home (WPE6DZC), San Francisco, Calif.
\". Olimpio Varsogea (1VP?ES8DLL), Monroe, Mich.
Robert Fddy (WPESEQIT), Newport, Ohio

Robert French (IWWPESFGIH ), Bellaire, Ohio

Mike Kander (WPFE8AIS), Dayton, Ohio

Robin Fisher (WPESOG), Beach City, Ohio
Kenneth Shafer (11'PE9DCK ), Whitestown, Ind.
Burt Porter (WPEIDEN ), Connersville, Ind.
Charles Schechner. Jr. (WPE9DSB), Homewood, Il
Dennis Eckert (W/PE9EDY ). Lombard, Il

Mrs. E. A. Best (1PE9EFW ), Grayslake, IlL -
Rich Appelhans (IVPE9EOY ). Chicago, Il

Bob Domek (WPEQBKL), Alexandria. Minn. B
Rob Hoyes (T1"PEACI L), Bethel, Kan. =
Larry Wissbaum (1WPEQCXIV), Arvada. Colo.

John Yokofi (TA3PE1/), Divarbakir. Turkey

Donald Christensen (VE2PEIDF), Montreal, Quebec
Tom Hamp (VE3PE1JG), Brantford, Ontario

Georze Kennedy (VE3PEIMT), Kingston. Ontario
Allan Buckshon (VE7PF6F ), Vancouver, B.C.
Bernard Brown. Derby, Enegland

Lloyd Day, Huntsville, Ontario

Cal Merchant. Dallas. Texas

Gary Patterson, Rasedale. Miss.

Wayne Winston. University Park. Pa.

Radio Canada. Montreal. Quebec

Radio Havana Cuba. Havana, Cuba
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on 15,425, 6020, and 5980 kc.; to Africa, the
Middle Kast, and Europe at 1100-1230 on
17,775, 15,425, and 6020 kc.; to South America
and Spain at 1600-1730 on 11,730, 6085, and
6020 kc.; and to North America at 2100-2230
on 9590, 6035, and 5985 kc. Weekday pro-
grams in Eng. are beamed to Australia, New
Zealand, and the Pacific area at 0200-0250 on
11,730 and 9590 kc.; to South Asia at 0900-
0950 on 17,810 and 15,445 kc.; to Africa and
Europe at 1430-1520 on 15,425 and 11,950 kc.
and to Europe on 6020 kc.; to Europe and
N.A. at 1630-1720 on 11,730 and 9590 kc. and
to Europe on 6020 kc.; and to N.A. at 2030-
2120 on 9590, 6035, and 5985 kc. R. Nederland
was recently noted quoting items from this
column on their DX program.

New Guinea—According to a letter from
the station, Hollundia Radio, West Papua, is
now operating on 7490 kc. in Dutch at 0800-
1030.

Nigeria—Western Nigeria B/C Service,
Ibadan, is now operating on 3380 kc. and
has been noted around 1645 with Eng. ID
and talks. The signal was still at a good level
when checked at 1715.

Perv—Here is a resume of some of the sta-
tions noted recently on the West Coast.

R. Continental operates OAX6D on 9350
ke. and is heard from 2200 to 0000 s/off with
commercials and music. (The station also
maintains OAX6E, 3290 kc., but this outlet is
currently inactive.) Reports go to Rivero
101, Arequipa.

R. Atlantida, 9625 kc., 1 kw,, is tuned from
2300 to 2355 s/off with talks and commercials
in Spanish. They will only verify reports
that are written in Spanish. Reports should
go to Apt. 277, Iquitos.

R. America, Lima, 9450 kc., is a difficult
station to copy; try for it around 2000. R.

POPULAR ELECTRONICS
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Panamericana, 5980 ke, 5 kw. Lima, is
tuned from 2300 to 0000 s/off daily with mu-
sic and commercials.

A new station is R. Chiclayo, OAX10, Chic-
layo, on 5680 ke, with s/off at 0000 and a
poor signal. They reportedly verify by reg-
istered mail.

Portuguese Timor—A station believed to be
in this country has been heard on 3270 ke. at
0600. Further details would be appreciated.

Senegal—A station in Ziguinchor is strong
at 0215 with West African music and an-
nouncements in native language. The fre-
quency is 3336 ke.

Sierra Leone—A station reported earlier in
this column as Suva, Fiji Islands, 5980 ke.,
may in reality be the Sierra ILeone B/C
Service, Freetown. It has been noted on a
Sunday from 0100 s/on to 0145 with religious
programs, to 0200 with national news in Eng.
and native language, and from 0200 with a
London news relay. English is also heard on
3316 kc. at 0155-0245 but the signal is weak.

Spain—A Spanish outlet, which seems to
be located in Barcelona, has been found on
7850 ke. from 1400 with programs of Spanish
music, news, and talks. On some days, a con-
siderable amount of gypsy-type music is
played. This one can be heard to past 1700
but may often be buried beneath Morse code
interference.

Sudan—E. Omdurman, Khartoum, has
moved from 4993 to 5018 kc., and was heard
from 1530 with instrumentals and from 1550
to 1600 s/off with Arabic news.

Swan Island—The long-discussed location
of R. Americas (previously called E. Swan)
has been revealed to be—as thought by many
—S8wan Island, although reports over the
past two years have listed Navassa Island,
the Florida Keys, and '“aboard a ship” as
being likely locations. The station is now

SHORT-WAVE ABBREVIATIONS

anmt-—Announcement N.A.—North America
£ B/C—Broadcasting QRM—Station interference
= Eng.—English R.—Radio

ID—Identification
IS—Interval signal
kc.—Kilocycles
kw.—Kilowatts

s/ off-—Sign-off

s/on—Sign-on
xmsn—Transmission ]
xmtr—Transmitter

mi n 111 It i T el

issuing verifications in the form of a beauti-
ful multi-colored postcard. A letter to your
Short-Wave Editor from one of the operators
(who we met some years back before he be-
came associated with the station) tells of
experimental xmsns being conducted on 1165
ke., possibly to avoid QRM from WJJD, Chi-
cago, and KSL, Salt Lake City, both of which
are on 1160 kc. The present schedule lists
operations at 0500-0800, 1200-1400, and 1800-
0000, with Eng. at 1800-1830. The address
given on the verification envelope is: Van-
guard Service Co, 911 Langford Building,
121 8. E. 1st St, Miami 32, Fla., although
reports going to the station presumably
should continue to be sent to R. Americas
P. O. Box 352, Miami 1, Fla.

Switzerland —~Berne’s newest schedule reads:
to N.A. at 2030-2215 and 2315-0000 on 11,865,

January, 1963

HicH ScHooL ‘GRADS”

You don’t need college to have a
fascinating job, a bright future,
big pay and advancement.

Those who don’t know the facts say that only the college
trained men get the good jobs in industry. Wrong! But
itistrue that the average high school graduate gets only
the poorest kind of job—unless he has additional train-
ing in a specialized field.

For these men the biggest and fastest growing field
open today is Electronics—all branches. Jobs are look-
ing for men. You can train in as short a time as 35
weeks in the Electronic Labs of Coyne in Chicago, the
Electronies Center of the Country. Low cost room and
board; part time work, arranged for by Coyne’s Employ-
ment Department, often covers living expenses; and
most of your tuition ean be paid after you graduate.

Like the great universities, Coyne School is an educa-
tional institution rnot for profit. A Coyne diploma gives
you high standing with employers. Coyne graduates
hold top jobs in Electronics all over the world.

Send your name for the Free Book, “Your Opportu-
nities in Electronics.” Read about the exciting job op-
portunities open to the Coyne Trained Man, the secu-
rity, the future, the big pay and advancement offered by
Electronics. See how little it costs to get the training
you need. Then make your own decision. No salesman
will bother you at your home. But, don’t put off what
may be a great future for you. Send your name today.
A postal card will do. All information is free.

Coyne Electrical School, chicago 7,111, Dept. 13.m
Coyne Electrical School, Dept. 13-M

1501 W. Congress Pkwy., Chicago 7, Illinois

Please send Free Book “Your Opportunities in Electronics.”
Tam under no obligation—no salesman will call at my home.

Name._

Address .
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engineering degree in 27 months

Enjoy better income sure advancement. Major corporations visit
us_ regularly to Interview and employ senfors. BACHELOR OF SCi-
ENCE IN 27 MONTHS in Electrical, Mechanical, Aeronautical, Chemi.
cal. Civil Engineering. IN 36 MONTHS in Business Administration.
Smail cla . More p 1 class hours. Well-equipped labs.
Campus. Modern dorms. New library. Moderate cosix. Founded 1884.
Enter Mar., June, Sept., Jan. Write J. D. McCarthy for Catalog and
‘Your Career” Book.

TRI-STATE COLLEGE

3613 College Avenve
Angola, Indiana

5-CORE @ SOLDER

WETS FASTER-MELTS FASTER
SOLDERS BETTER !
MULTICORE SALES CORP. ® PORT WASHINGTON, N. Y.
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If you've recently changed
your address, or plan to in
the near future, be sure
to notify us at once. We'll
make the necessary
changes on your mailing
plate, and see to it that
your subscriptioncontinues
without interruption. Right
now—print the information
requested in the spaces
below and mail it to:
POPULAR ELECTRONICS,
434 So. Wabash Ave.,
Chicago 5, lllinois.

Name Please PRINT!

*Account No.

Old Address

City State

New Address

City ) Zone State

Mail copies to new address starting with

....................... SOTTUTTRRRUUPRROPPRIRN £-3-11 - %

*(Your Account Number appears directly
above your name on the mailing label.)
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9535, and 6165 kc. (there is a DX Show on
Fridays at 2100 and 2345); to the United
Kingdom and Ireland at 1345-1530 on 9545
and 7210 kc.; to Australia, New Zealand, and
the Far East at 0400-0545 on 21,520, 15,315,
and 11,865 ke.; to S. E. Asia and Japan at
0745-0930 on 21,520, 15,315, and 9665 kc.; to
India and Pakistan at 0945-1530 on 17,795,
15,315, and 11,865 kec.; to the Middle East at
1145-1530 on 11,865 and 9665 kc.

Tunisiae—Tunis has been varying from 6092
ke. to 6096 kc.,, and has been noted with a
strong signal in Arabic from 1530.

Uruguay A new station is CXA64, La Voz
de Melo, Melo, 15,230 kc., heard at fair level
at 1700-2200.

USSR—R. Tashkent has been noted at weak
level from 1535 with vocal music, followed to
close at 1700. R. Ulan Bator has also been
noted with a weak signal at 1800 with native
news and talks; this one opens around 1700
and is often blocked by unmodulated car-
riers. Frequencies: Tashkent, 5925 kc.; Ulan
Bator, 10,886 kc.

Venezuela—R. San Cristobal, San Cristobal,
is now operating on 9570 kc. at 0530-2230 and
replaces the Ondas del Torbes/La Voz del
Tachira relay formerly operated on this
channel. Ondus del Torbes is on 9640 kc.,
heard at 0530-0800.

YVMQ, R. Barquisimeto, 4990 kc., gives an
ID on the hour and half hour, and is heard
evenings.

One of the strongest signals from this
country is that of YVLK, R. Rumbos, Ca-
racas, 4970 kc. With frequent, unmistakable
ID’s, it is easy to log. Try for it evenings,
and send your reports to Apt. 2618, Caracas.

West Congo—DBrazzaville has apparently
been experimenting recently on 11,710 kc.
from 1900 to 2100 s/off with French music
and news; the normal frequency is 11,725 ke.
A new frequency is 3231 ke, and an xmsn
has been heard on this channel from 1700 to
1750/close, with French news at 1740. 30~

£
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‘“Watch that feedback . . .”

Always say you saw it in—POPULAR ELECTRONICS
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SHORT-WAVE MONITOR CERTIFICATE APPLICATION

To become a Short-Wave Monitor registered with costs. If you live outside the United States and

POPULAR ELECTRONICS, just follow these simple cannot obtain U. S. coins, send either 15 cents

directions: in Canadian currency or two Internationa! Reply
Coupons (IRC's).

1 Fill out the form below. (You must be a short-

wave listener presently active in the hobby to be 3 Insert the application form, coins (or IRC's)

eligible for a Short-Wave Certificate.) and a stamped, self-addressed envelope in another
envelope and mail it to:
2 Send us 10 cents in coin to cover the cost of the Monitor Registration, POPULAR ELECTRONICS
certificate as well as the handling and registration One Park Avenue, New York 16, N. Y.
(Please Print) Ham
Call-Area
Name Prefix

ceciocen

LR R N L N e R T N X

L T T

Address City Zone State
. Make Model!
Make Model
I RCER B B A AT A A S I BE I BRI R BB 2R 2K 20 2 B BE AN A A BRI I S A B ¥ A I R A A I R N I N R R R
Principal SW Number of QSL
Bands Monitored Cards Received

R R R R R R R R R R R R T T T

Type of Antenna Used

B I I R I R I I R R R

Signature Date

1-YEAR GUARANTEE ON ALL TUBES!

- : Be{:’;—e ﬁhi;;mi;xyd. b“cI’\ll :.td"Wa!d tubes is s:;'-

. en cally teste - ide’ -

Do-It-Youselr Julgf CIHECKtER ;::YNKfe:r"rlﬁiflcfe! ity-control depariment! ALl shorted and Tose:
riginal Cos i

emission tubes are immediately destroyed!
Shipped Railway sponse overwhelmed e Y
Express F.0.B, $ us! Pleage be pa-

You receive only top quality, long-life,
tient on your or-

Hickok and set tested tubes!
Forst Individually boxed! Code dated! Branded

reconditioned. fl 8 Brana New Difor [EAHSCT (SGIRT |1has
machines have up-to-date ! ® Factory 1B3GT AKSH 6H6 I2BH7/A
charts, lighted back & locked com- Seconds JTHAGT (6ALS5 6J5 12BL6
partment that stores up to 300 tubes. N o ysed Tubes ILN5_ [6AM8/A [6J6A 12BQ6
ONE YEAR GUARANTEED ‘ }§§GT ﬁ’d‘?ﬂ gﬁgGT f‘z’gﬂ A
N
Here are just a few spectacular }gg AT8/A S(i AR 2/01121%5
sample priceal 1X2 AU 6SAT 12D4/A
17BZP4 $19.95 2AF4 GT/A 6SK 17 12DB5
9A] 2BN4 AUSGT |6SLIGT 121)(}!5
2CY5 AU6/A  [6SN7 /A/B
3AU6 AUS8 GTA/B |12DT8
3BCH AVEGA [6SQT 12K7GT
gg{{]g QXVSB/A T /A 12L6GT
T8/ 12Q7GT
3BZ6 |6AXA US/6G5 | 12SA7
2CB6 GTA/ US/A 128K7
3CS6 BAX5GT V3A 12SN7GT
DK6 [6BA6 V6GT 125Q7
3DT6 sgcs WAGT/A | 12V6GT
All picture tubes shipped F.0.B. 056t (0RCH il [13%gCT
Send For Nation-Wide's Com. i 3V4 6BG6G/A |6XEGT  [13DE7
piete Picture Tube List Dept. CL e 4BQTA |6BH6 X8/, 13DR7
4RE 6BHS A4/XXL | 14A7
TV CONSOLES ¢ & 4n;§ 6BK5 A 14B6
Complete from knobs to back cover! .» CB6 6BKTA/B |7A 14Q7
No burned out picture tubes or E AMS 6BL7 A 17AN4GT
ransformers! Satisfaction guaran- ANS GT/A AU7 17C5
teed or your money back! Shipped AQS 6BN6 B {19AU4
T RO 0 o ' A% |%Bas (16 Sh
v, 127, 147 % 177 197, 207, : il SRS & 198G6
$7.95(asIs)  $15.85 (asis) For all type Sonda |GTa/B (TR | 1oBE
Free Postage On All Orders, 25c Handling Charge On : 5BR8 Igg%g/A f: 8/A ;gg%s
rders Under $5.00! Deposit Of 25% On C.O D.’s, Cana- , e 6BY6 C;v / 25Ch6
dian and Forelgn, please send approximate post- : aCL8A 6BZ7T CVI7 ‘GA/B
age. It you're not satisfied, we will 1 SZO 6C4 c;(g | 25¢76
refund your money with- ' e GCB6/A | oAty PELEGT
IniS - U 6CCé O0DE7_ | 25WAGT
GA/B |6CD6G/A |12A8GT |25Z6GT
. U8 66GT 12AB5 | 35CH
¥ : V4G [6CM7 2AD6 | 3B5L6GT
3 X8 6CQ8 2AT6 W4
Y3GT |6CU6 2ATT 4
ASGT (6CUB 2AU7 35Z5GT
AB4 [6DE4 2AX7 AB
Al 6DQ6 2AZ7 085
6AGa | /A/B 2AV5  [50C5
UaliBas | Vet |Biser
A i
& I G6EB8 12B4 TOLIGT
Nation-Wide Bldg., Harrison, N.J, Partial listing—
HUmbaoldt 4-9848

Dept. PE1 : i 4 send for free complete tube listing.
g B : . FREE SURPRISE BONUS ON
ORDERS OF $5 OR MORE!
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One Receiver—All Bands

(Continued from page 43)

spool from the vise, unwind more wire,
reclamp the spool, and continue winding.
If you take your time, you should have
a professional-looking winding job with
the wire tightly wound and uniformly
spaced.

When the proper number of turns has
been wound on, cut off the wire (leaving
a lead of about 6”), put the wire through
the proper hole in the form, place your
thumb over the hole to hold the wire in
place, remove the insulation from the
wire, push the wire through the proper
base pin, and solder it in place.

Incidentally, it’s especially important
that the secondary and tickler coils (L2
and L3, respectively) be wound in the
same direction. If they’re not, the re-
generative detector won’t operate prop-
erly. In the event that you experience
trouble in getting the set to oscillate, try
reversing connections to either L2 or L3
—not both!

Although information on the other
coils is given below, it will probably be
better for you to skip over to the “Opera-
tion” section at right, read that ma-
terial, and try the receiver. Then you
can come back and wind the other coils.

Three of the coils are single-layer af-
fairs, and are all wound in the same
manner (one being the broadcast-band
coil described above). However, it's im-
possible to place enough wire in a single
layer on the 250 - 600 kc. coil, so a differ-
ent winding style is used for this one.

To wind the 250-600 kc. coil, drill
all of the holes in the form, but wind the
secondary coil (L2) first. Solder one end
of the wire in place and make several
large looping turns up to the hole at
which the secondary coil will end. Now
start back down the coil and wind in the
same manner, reaching the hole in the
form where the coil started in only a few
turns. Continue winding up and down
the form until the specified number of
turns are in place. The purpose of this
winding method is to make as many of
the turns as possible cross at angles
rather than lie parallel and thus reduce
the distributed capacitance.

118

After the secondary has been com-
pleted, wind the primary (L1) and
tickler (L3) coils at the proper ends of
the form. These coils should be scram-
bled-wound, with the turns touching the
ends of the secondary. Strips of plastic
cement or coil dope can be run vertically
at %” intervals around the forms to hold
the wires in place.

Operation. Check the wiring, connect
the power supply to the receiver with the
power supply cable, and plug in the
broadcast coil. Connect an antenna to
the ANT 1 binding post (J1), and a
ground to the GND binding post (J3).
Set the REGEN control (R2) in the ex-
treme counterclockwise position, the
ANT (C1) and GAIN (R6) controls in
the extreme clockwise position, and the
VERNIER control (C3) in the center
of its range.

Turn on the power supply. After
warm-up, turn the REGEN control clock-
wise until a hissing sound is heard in the
speaker. Now back off the control until
the hiss just stops; this is the most
sensitive point for reception of AM sta-
tions.

If you have trouble separating strong
local stations, turn the ANT control
counterclockwise. This increases the
selectivity by decreasing the coupling of
the antenna to the receiver. With ex-
tremely strong local stations, it may be
necessary to use a very short antenna
to limit the signal strength.

When you use the short-wave coils,
you'll find that adjusting the tuning and
regeneration controls is more critical.
Tuning is best done by adjusting the
main dial to the vicinity of the station
you wish to hear and then doing the fine
tuning with the VERNIER capacitor. Set
the regeneration control to the point
where the hiss starts to receive c.w.
signals; and just below this point to re-
ceive phone signals. If the receiver re-
fuses to oscillate at certain dial settings,
change the antenna coupling by means of
the ANT capacitor, or try the alterna-
tive antenna connections shown in the
diagram on page 40.

With the long-wave coil in place, the
receiver should handle about as it does on
the broadcast band. And don't forget
that additional coils to extend the range
in both directions can be wound in a cut-
and-try fashion. 30—
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3 VA

ELECTRONICS MARKET PLACE

RATE 60¢ per word. Minimum 10 words prepaid. March
POPULAR ELECTRONICS, i Park Ave., New York 16, N. Y.

FOR SALE

issue

TV Tuners—Rebuilt or Exchanged $9.95 complete—ali
types—fast, guaranteed service. Send tuner with ali parts
to: L.A. Tuner Exchange, 4611 West Jefferson Bivd., Los
Angeles 16, California.

GOVERNMENT Surplus Receivers, Transmitters, Snooper-
scopes, Parabolic Reflectors, Picture Catalog 10¢.
Meshna, Malden 48, Mass.

DIAGRAMS for repairing Radios $1.00, Television $2.00.
Give make, model. Diagram Service, Box 672-PE, Hart-
ford 1, Conn.

WPE-CB- -QSL cards—Brownie-W3CJ1—-3110A Lehigh, Al
lentown, Pa. Catalogue with samples 25¢.

CB WPE QSL Cards, Samples Free. Radio Press, Box 24
Pittstown, New Jersey

“SPECIAL! WPE-SWL-CB-QSL cards, 3 colors, $2.50 per
100—Free Samples, Garth, Jutland, New Jersey

BEFORE You Buy Receiving Tubes, Test Equipment, . Hifi
Components, Kits, Parts, etc. . . . send for your Giant
Free Zalytron Current Catalog, featuring Standard Brand
Tubes: RCA, GE, etc—all Brand new Premium Quality
Individually Boxed, One Year Guarantee—all at Biggest
Discounts in America! We serve professional servicemen,
hobbyists, experimenters, engineers, technicians. Why
Pay More? Zalytron Tube Corp., 220 West 42nd St., New
York City.

TRANSISTOR ignition “coil—instructions. Special $8.50.
Manual only $2.00. Anderson Engineering, Wrentham,
Massachusetts.

WIRING Kits—Over 200 Feet of Different Colored Wire;
Including High Priced Teflon Insulated Wire and Silver
Plated Shielding. Only $1.95 Postpaid! W. S. Roberts,
Box 2297, Phila. 3, Penna.
CONVERT any television to sensitive, big-screen oscillo-
scope. Only minor changes requ|red No electronic ex-
perience necessary. lllustrated plans, $2.00. Relco Indus-
tries, Box 10563, Houston 18, Texas.

TREASURE finder locates deep buried, sunken metals.
Build your own. Inexpensive. No electronics experience
necessary. lllustrated plans, $2.00, Dee Designs, Box
7263-D, Houston 8, Texas.

“TV Tuners Rebuilt and Allgned per original factory
specifications using xyal controlled equipment only
$9.50. 24 hour service for un-mutilated units. Ship com-
plete with tubes or write for free mailing kit and dealer
brgchure J W Electronics, P.O. Box 51A, Bloomington,
indiana.”

SUPERSENSITIVE directional microphone picks up faint
sounds at 300 feet. Detects sound through ordinary
walls. Easily built for $7.00. No electronic Experience
necessary. Plans, $2.006. Dee Company, Box 7263-F,
Houston 8, Texas.

RARE 78's. State Category. Write Record-Lists, P.O. Box
2122, Riverside, California.

v TUNERS Rebuilt or exchanged. $9.95 Fast-Guaran-
teed. Complete crystal alignment. Valiey Tuners, 18530
Parthenia, Northridge, Calif.

CB—-WPE— QSL cards—Samples 25¢ (refunded) "Dick,
WBVXK—19! 1996P N. M-18 Gladwin, Michigan.
TECHNICAL courses, fantastic discounts. Free informa-
tion. Selmar, Box 11275, Phoenix 17, Arizona.

AC to DC Converter $3.00. Improves electric shaver per-
formance 60%. Money back guarantee. Other electrical
devices wholesale. Catalog 25¢. Wellsco, Box 3443,

Granada Hills, California.

“FREE Catalog—name brand tubes 65% discount, phono
needies 80% or more discount, phono cartrldges pic-
ture tubes 75¢ inch, parts, parts kits, silicon and sele-
nium rectifiers, transmlttmg tubes, 77 TN. test tube
$6.99, improved batteries, tube testers, etc. Want to
swap or Sell tube inventory? Send us your offering.
Arcturus Electronics Corp., Dept. Z.D. 502-22nd St.
Union City, N. J.

TUBE Headquarters of The World! Free Catalog (tubes,
?\lleYCt(EDTZC equipment) write! Barry, 512 Broadway,

SURPLUS, New RG-8U Coax. 50 feet with connectors
$4.00. 6x600VDC dynamotors. Transformers, QOthers.
Write for information. Delta Suppliers, 2429 Perkins Rd.,
Durham, N. C.

closes January 5th. Send order and remittance to Martin Lincoln,

DIAGRAMS—For Television Repairing. $1.00. Give Make,

I\C/Ioldfel. P & L Diagrams, 3453 University Ave., San Diego,
alif.

10 DISTANCE Crystal set plans—25¢; 20 different—50¢.
Includes Transistor experiments, catalog. Laboratories,
1131-L valota, Redwood City, California.

CB transmitters $6.00. Other bargains, send 10¢ for list.
Vanguard, 190-48—99th Ave., Hollis 23, N. Y.

QUALITY Rubber Stamps. Low Prices. Pocket Size, 3
Lines $1.00. Sam Koury, 3867 Fernleigh, Troy, Mlchsgan

INVESTIGATORS, free brochure, latest subminiature
electronic Ilstemng devices. Ace Electronics, 11500-L
NW 7th Ave., Miami 50, Fla.

TRANSISTORS, resistors, capacitors, etc. send monthly
for $1. Details free. Baker, R.R. 1, Box 79, Greencastie,
Indiana. -

KITS, parts, tools. Free catalog. Accurate Electronics,
11171 Ave. Z, Brooklyn 35, N.

BUZZER’S ngh frequency, uItra mlmaturlzed battery
operated. Only $3.00 each: Harold Morgan, 253 W. Mar-
quette Rd., Chicago 21, IIl. N
FCC Warning Decal Against " Unauthorized Use. 3x5
(Base) 75¢, 2/1.00, 2x3 (Mobile) 353¢ 4/1.00. CB, Box
457, Encmo California. i

JUNK your distributor and voltage regulator. “Improve
automobile mileage and performance. Construction de-
tails for transistorized distributor and voltage regulator
$4.75. No moving parts. DB Enterprises, 8959 Wonder-
land Ave., Hollywood 46, Calif. o -
TELEPHONE Voice Switch (LS-500). Actuates automati-
cally and unattended any tape or wire recorder. Pictorial
installation instructions included. $23.75. Post Paid U.S.
WIS Electronics, 1525 No. Hudson, Hollywood 28, Calif.

INVESTIGATORS! Do your own sound work. Send $1.00
for brochure of latest Electronic Equipment. WJS Elec-
tronics, 1525 No. Hudson, Hollywood 28, Calif.
EAVESDROP with a pack of cigarettes. Miniature tran-
sistorized FM radio transmitter. Complete diagrams and
instructions $2.00. C. Carrier Co., 5880 Hollywood Bivd.,
Hollywood 28, Calif.

BE a spy. Correspondence course on wire tapping, bug-
ging, telescopic sound pickup, recording techniques,
microphotography, and invisible photography. Lessons
in survelllance tailing, and use of equipment. Complete
course $22.50. C. Carrier Co., 5880 Hollywood Blvd.,
Hollywood 28 Calif.

TELEPHONE Extension In Your Car. Answer your home
telephone by radio from your car. Complete diagrams
and instructions $2.00. C. Carrier Co., 5880 Hollywood
Blvd., Hollywood 28, Calif.

POLICE Radar Detector, and legal jammer. Stop before
those radar speed traps. Easy to build for less than $10;
used with your car radio. Complete construction details
$g 00. C. Carrier Co., 5880 Hollywood Bivd., Hollywood
28, Calif.

v Tape Recorder. Build your own Video Recorder. Com-
plete correspondence course and construction details.
$22.50. C. Carrier Co., 5880 Hollywood Blvd., Hollywood
28, Calif.

COLOR TV. Convert your black and white TV to color.
Completely Electronic. No mechanical gadgets. Costs
about $35. Complete construction details $4.75. DB En-
terprises, 8959 Wonderland Ave., Hollywood 46, Calif.

MORSE Code by Sleep Teaching. Guaranteed. 4 taped
tessons to 18 WPM; $12.95 each. Free Catalog. Electro-
Sleep, 8959 Wonderland Ave., Hollywood 46, Calif.

TV Camera. Build for less than $50. Construction details
$4.75. DB Enterprises, 8959 Wonderland Ave., Hollywood
46, Calif. o

TV TUNERS—Rebuilt or exchanged. $9.95 Fast-Guaran-
teed. Complete crystal alignment. Valley Tuners, 18530
Parthenia, Northridge, Calif.

RECORD TV Programs at home. Easy to construct.
Watch your favorite TV Shows whenever you wish. Com-
plete Construction Details $4.75. DB Enterprises, 8959
Wonderland Ave., Hollywood 46, Calif.

CONVERTERS: For monitoring Police, Citizens Band,
Aircraft from any car radio using our Crystal Controlled
Transistorized Converters. Any single Frequency from
25 54mc and 108-175mc. Fully miniaturized (214x21,

& 5) can be installed in seconds. 25-54mc. $21.95.
108 175mcs. $34.95. Order now or write for free informa-
tion. Box 438, Jacksonville, Texas.
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FM in your car. Enjoy finer FM programming with our
transistorized adaptor. Complete instructions and dia-
%ra\;ns, $2. Belding Radio, 3125 N. 8th St., Arlington
, Va.

SELF-Hypnosis may heip you many ways. New Tape or
LP-record teaches you quickly, easily! Free literature.
I;/chinley Company, Box 3038, San Bernardino, Cali-
ornia.

BATTERY chargers . . . home type. Electrotone’s famous
line. Wholesale prices. Same day delivery. Free catalog.
Doron Enterprises, Inc., Box 7214, Chicago 80, Il

EMBOSSED Business Cards, 1,000 $4.00. Card Service,
Box 2131, Tulsa, Oklahoma.

CBER’S Hams! Double reception with SK-3 Presetector
for GW-10, GW-11, SK-4 Preselector fits GW-12 inter-
nally! Kit, $8.99; wired, $11.99. Compact AAA-1 clipper-
filter kit triples talk-power, fits any CB transceiver, im-
proves selectivity; $10.99. SK-20 Preselector, tunable
3.5-30 megacyclées, kit, $18.98. Prices postpaid! (Free
kit, antenna list. Holstrom Associates, P.O. Box 8640-E,
Sacramento 22, California.

TUNNEL Diode FM Transmitter, ultra small, sensitive,
low power drain, ideal for surveillance, complete plans,
instructions, supply sources, send $2.00. Marvin
Fundalla, Room 1902, 65 E. South Water, Chicago 1, Ill.
TV Tuners rebuilt $9.95—Ninety day guarantee. Westen
Tuner Rebuilders, 4130 EI Cajon Blvd., San Diego 5, Cali-
fornia. o o
TELEPHONES—Antique, French, Wall, All Colors—Picture
Catalog—75¢—Delta, Box 227, El Paso 42, Texas.

SAVE dollars on radio, TV-tubes, parts at less than manu-
facturer's cost. 100% guaranteed! No rebrands, pulls.
Re(}uest Bargain Bulletin. United Radio, 1000-E, Newark,
N. J.

CBers—Speech clipper—kit complete $17.85. All Dual
Conversion Adapter kits now $15.50, with tubes $17.50
or $5.00 deposit plus C.0.D. For HE-15, A, B, 800, 910,
B, etc. HE-20, A, B, C. Mark VIi. 770, 1, 2. Messenger.
GW- 10. Order Exact model now! or free literature Dept.
“g" Bainbridge Radio Electronics, 2839 Briggs Ave., New
York 58, N. Y.

WANTED

CASH Paid! Unused tubes, electronic equipment. Barry,
512 Broadway, N.Y.C. 12. gl -
QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed.
Ereggircglaf. Mercury Terminal, Norwood, Mass.

826 Tube: We Are Worlds Largest Consumers of 862
Tubes. Do You Have Any? Send Us Your Offers. At Right
Price We'll Buy All You Have. Ultrasonic Industries, Inc.,
Ames Court, Plainview, L.l.,, N.Y.

HIGH-FIDELITY

PRICES? The Best! Factory-Sealed Hi-Fi Components?
Yes! Send for free catalog. Audion, 25P Oxford Road,
Massapequa, N. Y.

DISGUSTED with “Hi"’ Hi-Fi Prices? Unusual discounts
on your High Fidelity Requirements. Write Key Elec-
t8r02i8c85' 120 Liberty St., New York 6, N. Y. Cloverdale
-4 »

RECORDERS, Components. Free wholesale catalogue.
Carston, 125-P East 88, N. Y. C. 28.

“LOW, Low quotes: all components and recorders. HiFi,
Rosyln 9, Penna.” =
WRITE for our low quotation on components, recorders.
Hi-Fidelity Supply, 2817-YC Third, N.Y.C. 55.

KITS professionally wired, 1, manufacturers price. B. W.
Dunavant, Fulton, Missouri.

MELLO Monster Folded Horn. From designer now a 12"
enclosure. Also popular 8”. Plans $2.00 each. Ronald E.
Dybvig, 2754 Xenwood Ave., St. Louis Park 16, Min-
nesota. .

SHURE-M3D Diamond Stereo Cartridge. Regular $45.00.
Guaranteed brand new $18.95. Dealers write for quan-
tity. P & L Supply, 3453 University Ave., San Diego,
California.

TAPE AND RECORDERS

TAPE Recorders, Hi-Fi, components, Sleep Learning
Equipment, tapes. Unusua! Values Free Catalog. Dress-
ner, 1523PE, Jericho Turnpike, New Hyde Park, N. Y.

120

SAVE 30% Stereo music on tape. Free bargain catalog/
blank tape/recorders/norelco speakers. Saxitone, 1776
Columbia Road, Washington, D. C. S
RENT Stereo Tapes—over 2,500 different—all major la-
bels—free catalog. Stereo—Parti, 811-G Centinela Ave,
Inglgvgood 3, California. ——
4/TR Stereo Tapes—bought, sold, rented, traded! Free
Catalog/Bargain closeouts. Columbia, 9651 Foxbury,
Rivera, California. »

RENT S7tereo Tapes. Write National Tapes, 71 Dey Street,
N.Y.C. 7.

4/TR Stereoc Tapes—bought, sold, rented, traded! Bar-
gain closeouts! Catalog/Columbia, 9561 Foxbury, Rivera,
California. —
PORTABLE tape recorder. Plays anywhere. Send $25.00.
J.F.K. Sales, Box 48, Ferndale, Wash.

“L1STEN-In-Coil” picks up any telephone conversation
in vicinity. No connection to telephone necessary. Easily
concealed. $2.98 complete. Acoustical Research, Y-512
E. 80 St.,, NYC 21.

REPAIRS AND SERVICING

METERS—Muitimeters repaired and calibrated. Free es-
timates. Bigelow Electronics, Bluffton, Chio.

TRANSISTOR radios repaired $2.50 plus parts and post-
age. Bills' Transistor Service, 4 S.E. Dolphin Drive,
Delray Beach, Fla.

TOOLS

SOLDERING Aid Kit. Six assorted Beau-Tech Soldering
Aid Tools, including forked, scraper, brush and reamer
ends, in a handy flexible case. Double-ended tools, var-
nished maple handles. Tool ends made of finest spring
steel, heat treated in the Swedish manner, Chromeclad
to shed solder, meet U.S. Military specs. Purchase from
your local Electronics Distributor or send $5.00 (includes
postage) check or money order to: Beauchaine Sales
Corp., Dept. 5. Lakeport, N. H.

BOOKS

HORROR Books—buy direct from publishers! Save 509%!
Free details. International, P.O. Box 2942, Paterson, N. J.

GOVERNMENT
SURPLUS

U.S. Government Surplus—Jeeps, $264.00, Radios, $2.53,
Guns, Typewriters, Cameras, Tools, Thousands of Items.
Fabulously Low Surplus Prices. Complete Information
Sent Immediately. Send $1.00 to:—Surplus, P.O. Box
50512, Dept. R, New Orleans 50, Louisiana.

JEEPS $278, Airplanes $159, Boats $7.88, Generators
$2.68, Tgpewrlters $8.79 are typical government surplus
prices. Buy 10,001 items wholesale, direct. Full details,
627 locations and procedure only $1.00. Surplus, Box
177-C33, Abbottstown, Penna.

VOLTMETERS—%$1.05, Transmitters—$6.18, Receivers—

$5.65, Fregmeters—$4.37. Oscilloscopes, Multimeters,
Speakers, Walkie-Talkies. Typical Government Surplus
Prices. Exciting Details Free. N.Y. Enterprises, Box

402-B, Jamaica 30, New York.

GOVERNMENT Sells Surplus: Electronics; Oscilloscopes;
Transceivers; Test Equipment; Radar; Sonar; Walkie-
Talkies; Boats; Jeeps; Aircrafts; Misc.—Send for “U.S.
Depot_ Directory & Procedures'” —$1.00—Brody, Box
425(PE), Nanuet. New York.

GOVERNMENT Surplus—Jeeps, Walkie_ Talkies, Guns,
Planes, Depot Locations & Procedures 75¢—Satisfaction
Guaranteed. Delta, Box 227-G, El Paso 42, Texas.
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PLASTICS

NEW Liquid Casting Plastic, clear, colors. Embed real
flowers, butterflies, photos, coins. Send 25¢ for two hand-
books, “How to Cast Liquid Plastics” and “How to Make
Extra Money at Home’”'. Castolite, Dept. K-108, Wood-
stock, Illinois.

LEATHERCRAFT

FREE “Do-It-Yourself” Leathercraft Catalog. Tandy
Leather Company, Box 791-B44, Fort Worth, Texas.

INSTRUCTION

LEARN While Asleep, hypnotize with your recorder, pho-
nograph. Astonishing details, sensational catalog free!
Sleep-Learning Association, Box 24-ZD, Olympia, Wash-
ington.

FCC License in 6 Weeks, First Class Radio telephone. Re-
sults Guaranteed. Elkins Radio School, 2603B Inwood,
Dallas, Texas.

SET-Builders trouble getting equipment to work? Read
“Instruction to Electronic Servicing'” by Stanley. $2.95
at jobbers everywhere. Stan Johnson, 855 South Fillmore
St., Denver 9, Colorado.

;‘DRAFTING, Reading Brlaeprints, Schematiés. Send $2.CE
first lesson, complete home course $25.00. Prior Inc.,
23-09 169 Street,_Whjtstone 57, New York.

BECOME a Hypnotist. We train you for practical and
medical uses; stage, self and mass hypnosis. For more
information: contact Hypnotism Center Training Acad-
emy, 339 Masonic Building, Meadville, Pa.

USED Correspondence Course. “RCA Fundamental Elec-
tronics.” Includes all kits, manuals and correct answers.
Originally cost $280—sell for half. Hereford, 1916 R St.
N.W., Washington 9, D. C.

PHOTOGRAPHY-FILM,
EQUIPMENT, SERVICES

MEDICAL Film—Adults Only—“Childbirth”—1 ree! 8mm.
$7.50—16mm $14.95. International, Greenvale, L. |., New
York.

SCIENCE Bargains—Request Free Giant Catalog “CJ”
—144 pages—Astronomical Telescopes, Microscopes,
Lenses, Binoculars, Kits, Parts. War surplus bargains.
Edmund Scientific Co., Barrington, New Jersey.

STAMPS AND COINS

NEW Approval Service—200 world-wide stamps oniy 25¢
to serious collectors with request for approvals. Special
selections for beginners. Martin Stamp Co., 2662 West
2nd Street, Brooklyn 23, N. Y.

FREE! Get This New Valuable North American Collection,
all-ditferent postage stamps of Greenland (North Pole),
St. Pierre, Newfoundland, Canada—Eskimos, Indians,
scarce 1867 Confederation. 1862 British Columbia &
Vancouver Is. Cent., Nova Scotia, Northern Territories,
United Nations, U.S. Stamps—19th Century, first Plane,
Steam Boat, Pony Express, etc. Also, complete Colonial
& Civil War_lssues, many others. Plus full color flag
stamps of 87 foreign countries. Extra! Bargain Catalog;
‘How to Recognize Rare Stamps’'; other exciting stamp
offers for free inspection. Send 10¢ For Mailing. Ken-
more, Milford EF-462, New Hamp. -

WHATEVER your needs, Popular Electronics classified
can solve them. Simply place an ad in these columns
and watch your results pour in.

TERRIFIC Stamp Bargain! Israel—Iceland—San Marino—
plus triangle set—Plus Antigua—Borneo—Virgin—Scouts
—Congo—Russia—Plus large stamp book—all four offers
free—Send 10¢ for mailing costs. Empire Stamp Cor-
poration, Dept. Z2, Toronto, Canada.

January, 1963

“300 WORLD Wide Stamps postpaid $1.00. Zembu
Stamps, P.O. Box 8443, Los Angeles 8, Calif.

INVENTIONS WANTED

INVENTIONS wanted. Patented; unpatented. Global Mar-
keting Service, 2420-P 77th, Oakland 5, Calif.

EDUCATIONAL
OPPORTUNITIES

ENGINEERING Education for the Space Age. Northrop
Institute of Technology is a privately endowed, nonprofit
co[lege of engineering offering a complete Bachelor of
Science Degree Program and Two-Year accredited tech-
nical institute curricula. Students from 50 states, many
foreign countries. Outstandingly successful graduates
employed in aeronautics, electronics, and space tech-
nology. Write today for catalog—no obligation. Northrop
Institute of Technology, 1179 west Arbor Vitae Streert,
Inglewood 1, California.

DETECTIVE Profes_sion. Home gt[:dy. Lapel pin, Certifi-
cate, Future. Box 41197-AG, Los Angeles 41, Calif.

HIGH-Pay jobs in electronics waiting for you! Be an elec-
tronics technician, missileman, automation expert, com-
puter specialist, radio-TV—hi-fi serviceman. Massey home
study training pays for itself in spare-time earnings—
accredited course with 7 kits—write for free home study
or residence catalog. Massey Technical
partment PE-1, Jacksonville, Fla.

LEARN while asleep remarkable, scientific 92% effective
details free. ASR Foundation, Box 7021, Dept. e.g. Lex-
ington, Kentucky.

LEARN Electronic Organ Servicing. New Home study
course covering all makes electronic organ including
transistors. Experimental kit—schematics—trouble-shoot-
ing. Accredited NHSC-Gi Approved. Write for free book-
let. Niles Bryant School, Dept. W, 3531 Stockton Blvd.,
Sacramento 20, California.

ELECTRONIC Technicians. Arizona State University
awards the Bachelor of Science Degree to technicians
completing the program of studies in Electronic Tech-
nology. Inquiries from high school students, radio ama-
teurs, technicians, teachers, EE'S, and other transfer
students are welcome. Write for information about this
exciting opportunity to become an Electronic Engineer-
ing Technician holding a Bachelor of Science Degree.
Address: Division of Industrial Education, Arizona State
University, Tempe, Arizona.

EMPLOYMENT
INFORMATION

EARN Extra money selling advertising book matches.
Free samples furnished. Matchcorp, Dept. MD-13, Chi-
cago 32, lllinois.

RESUMES by Richton. The dynamic, dignified approach
to best jobs. Prepared, written by experts. Custom
printed. Professional analysis/evaluation of you. By per-
sonal visit or Entirely By Mail. Free bonus features.
Serving clients world-over, in every field. Free literature.
LheJ Richton Company, Dept. CD, 11 Hill Street, Newark,

RESUMES—custom written by experts from your factual
notes. Earn more by presenting yourself to prospective
employees effectively. Send complete job, educational
history and personal facts plus $20.00 (cash or money
order) for typewritten manuscript and one copy of your
own personal resume, $30.00 for 200 copies printed on
white bond paper. J. Ross, 63-61 Yellowstone Blvd., For-
est Hills 75, New York.

SELL Champion, A-C, Autolite sparkplugs. Remanufac-

Institute, De-

tured, electroplated, guaranteed 10,000 miles. 100%
profit. Free details. Cisco, Box 35061-D, Houston 35,
Texas.

BUSINESS OPPORTUNITIES

BUY Direct from factories. Appliances, cameras,
watches! Free details! Cam Co., 436 PE Bloomfield Ave.,
Verona, N. J.
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VENDING Machines—No Selling. Operate a route of coin
machines and earn amazing profits. 32-page catalog
free. Parkway Machine Corporation, 715PE Ensor Street,
Baltimore 2, Md.

ELECTROPLATING equipment and supplies. All types for
home work shops. Free Catalog. HBS Equipment Divi-
sion, 3445 Union Pacific, Los Angeles 23, Calif.

| MADE $40,000.00 Year by Mailorder! Helped others
make moneyl Start with $10.00—Free Proof. Torrey, Box
3566-N, Oklahoma City 6, Oklahoma. —
ASSEMBLE artificial lures at home for stores. Materials
supplied free. Profitable! Write: Lures, Fort Walton
Beach 1, Florida. =

FREE Franchise Profit Letter tells how unique NFR serv-
ice is helping thousands seeking profitable businesses.
Write today. National Franchise Reports, PE-528, 333
North Michigan, Chicago 1. S La_ P
MAKE $25-$50 week clipping newspaper items for pub-
lishers. Some clippings worth $5.00 each. Particulars
free. National, 81 Knickerbocker Station, New York City.

FUTURE System of Mathematics—Guaranteed—$1.00.
Knowledge, 2900—9th Street, Rock Island 12, lllinois.
PUBLISH your book! Join our successful authors: pub-
licity, advertising, promotion, beautiful books. All sub-
jects invited. Send for free appraisal and detailed book-
let. Carlton Press, Dept. ZDA, 84 Fifth Avenue, N.Y.C. 11.
BIG Money—Operate own fix-it shop. Service household
appliances, motors, mowers, sSaws, skates, etc. Free
book. Christy Trades School, A-414, 3214 W. Lawrence,
Chicago 25.

INVESTIGATE Accidents—Earn $750 to $1,000 monthiy.
Men urgently needed. Car furnished. Business expenses
paid. No selling. No college education necessary. Pick
own job location. Investigate full time. Or earn $6.44
hour spare time. Write for Free Literature. No obligation.
Universal, CZ-1, 6801 Hillcrest, Dallas 5, Texas.

PIANO Tuning learned quickly at home. Tremendous
field! Musical knowledge unnecessary. Information Free.
Empire School of Piano Tuning—PE, Champaign, Il
(Founded 1935).

MISCELLANEOUS

WRITERS Send Your books, articles, stories, plays, for
free evaluation, screening and sale. Write today! Literary
Agent Mead, 915 Broadway, N. Y. c. 10 B o
HYPNOTIZE Unnoticed, quickly, effortlessly or refund!
Thousands satisfied! $2. Timner, Box 244, Cedarbury,
Wisc.

AUTHORS! Learn how to have your book published, pro-
moted, distributed. FREE booklet "ZD,” Vantage, 120
West 31 St., New York 1. .
INDEPENDENT Thinkers—investigate Humanism, the
scientific personal philosophy! Free literature, American
Humanist Association, Dept. PE2, Yellow Springs, Ohio.
“FAMILY Wine Recipes”’—Delicious Elderberry, Potent
Japanese Saki, Cherry Cordial, Many Others! Guaranteed
Manual, $2.00. Brugenheimer Company, Box 201-3, Lex-
ington, Mass. i
NEW vortex theory explaining Protons, electrons and
neutrons and their associated forces on a unique struc-
tural basis. Nuclear theory challenged. 25 cents ppd.
C. F. Krafft, 4809 Columbia Road, Annandale, Virginia.
“HYPNOTIZE . . One word . . One fingersnap,” on stage.
Satisfaction—or refund. $2. Hypnomaster, Box 9309-E8,
Chicago 90. — e e
ACCORDIONS, Guitars, Chord Organs! Save Y. Famous
makes. Free home trial. Easy terms. Trades. Free cata-
logs. Mention Instrurment. International Music Mart, Dept.
PE, 2003 Chicago Avenue, Chicago 22.

INVESTIGATORS, free brochure, latest subminiature
electronic listening devices. Ace Electronics, 11500K NW
7th Ave., Miami 50, Fla.

“STAMMER—Stutter—No More.” (Dr. Young) Write:
Gaucho, Box 9309-E8, Chicago 90. N
“HOMEBREWING! . . Beers . . . Wines.” Instruction
Manual $1 (guaranteedl). Supplies. (Hydrometer, $3.95).
Crystal's M71-BZD6, Hoboken, New Jersey.
HANDSOME Membership Card in National Free Lance
Photographers Association. Send $2. Dept. E, Box 3,
St. Louis 66, Missouri. i
“HOMEBREW” . . . . Wines, Liquors, Brandy, others!
Proven Recipes! Thousands Sold Since 1958! Manual,
$1.00. Research Enterprises, 29-D Samoset Road, Wo-
burn, Massachusetts.
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IT’S NEW
IT’S BIGGER
IT'S BETTER THAN EVER

IT’S from the
“WORLD’S HI-FI & ELECTRONICS SHOPPING CENTER”’

Here it is . . . the exciting, all-new 1963 Lafayette Catalog. 388 giant-sized pages
(the largest in our 42-year history) . . . over 50,000 different items for the audio-
phile, experimenter, technician, hobbyist, engineer, student, serviceman . . . fully
illustrated . . . hundreds of different manufacturers. It’s the “World’s Hi-Fi and
Electronics Shopping Center” right in a catalog.

CHECK THESE OUTSTANDING LAFAYETTE BENEFITS

‘/SATISFACTION GUARANTEED OR MONEY REFUNDED. Lafayette's 30-day
Free Home Trial lets you try-what-you-buy at home. If you're not completely
satisfied, the full purchase price will be refunded.

LARGEST STOCK SELECTION. i1 it's in Electronics or Hi-Fi it’s in the Lafayette
catalog — Citizens Band; Tape Recorders; Ham and Amateur Equipment; Test
Instruments; P.A. Equipment; Radio & TV Tubes, Parts, Antennas; and much more.

EXCLUSIVE LAFAYETTE KITS. Easy-to-assemble kits designed by Lafayette
endgmeers for at-home construction. Dollar for dollar the best value for your money
today.

SPECIAL HI-F1 SYSTEM PRICES. Select a hi-fi music system and get Lafayette’s
special money-saving price.

24 HOUR SERVICE. Most orders fully processed within 24 hours after receipt.
LOWEST PRICES. You always save more with Lafayette’s low, low prices.

3-IN-1 EASY PAY PLAN. Choose the plan that suits you best. No money down,
up to 24 months to pay.

Detach and Mail the Attached Card for Your FREE CATALOG ):
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BRAND NEW.. .tom LAFAYETTE

COMPLETE 24-WATT
LAFAYETTE STEREO PHONO SYSTEM

Outstanding performance — outstanding
value. System features Lafayette's 24-watt
Stereo Amplifier . . . the egual of units

2 or 3 times its power and price; famous
Garrard 4-speed Autoslim Automatic/Manual ’

Record Changer complete with base; new
Pickering U38/AT Diamond Needle Stereo
Cartridge; 2 Llafayette 2-Way Speaker Sys-
tems finished on four sides in walnut or
mahogany.

1s-225wim— 129,50 Special

NO MONEY DOWN Lafayette Price

4-TRACK STEREO TAPE DECK
LAFAYETTE'S DELUXE RK-140

A professional quality tape deck offer-
ing Built-in Transistorized Stereo Record
Play Preamps, 2 Recording Level Meters,
Tape Index Counter, and many more
outstanding features —

9950 NO MONEY DOWN

10 TRANSISTOR “WALKIE-TALKIE”
LAFAYETTE'S FAMOUS HE-29B

The new, improved version of Lafay-
ette's “Walkie-Talkie”. 50% more pow-
erful, with 10 Transistors, Diode,
Thermistor, and extra RF stage —

33.95 each,
2-for-62.90

NO MONEY DOWN

HE-20C LAFAYETTE'S DELUXE
CITIZENS BAND TRANSCEIVER

Now officially approved for use in
Canada by the Dept. of Transport. New
quality features include 8 Crystal Re-
ceive Positions, 8 Crystal Transmit
Positions, and Built-in Power Supply —

Taabo _
, ”"'.?H;‘.W 109.50 n~o monev oown

. HE-15B LAFAYETTE'S 2-WAY
/. CITIZENS BAND TRANSCEIVER

{;nprov_ed with 8 Crystal Transmit Posi-

tions, increased selectivity in IF's, at-

tractive modern styling. Officially ap- »

proved for use in Canada by the Dept.
of Transport—

54.50

NO MONEY DOWN

rhe Sombot of ovatiy LAFAYETTE RA010 ELECTRONICS

111 Jericho Turnpike, Syosset, L.l., New York
I
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