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C ADRE

This 1s

2. Way Radio

developed by CAME ""]USTR'ES CURP
ror the 27 Mc CITIZENS BAND DPERATION

These CADRE units are built to the highest standards of the
electronics industry, by a comr pany that has been long estab-
lished a@s a prime manu‘acturer of precision e ectronic
research equipment:and computer assemblies CADRE trans-
ceivers are 100% transistorized — compact, lightweight . . .
engineared for unparalleled performance and reliability.

T1e CADRE 5-Watt Transzeiver, at $193.95, for example, for
ofices homes, cars, trucks, boats, aircraft, eic., measures a
mere 11 x 5 x 3”, weighs less than 6 pounds! Nevertheless, it
o“fers 5 crystal-controlled trasmit/receive channels (may be
usec on all 22), and a range o” 10 miles on ‘and, 20 over water!

Tre CADRE 100-M'W Transceiver, $124.65, fits into a shirt
pocket! Weighs 20 ounces, yet receives and transmits on any
of the 22 channels ... efficiently, cleariy...witkout annoy-
irg noise. A perfect “pocket telephone™

For the time being; it is unlkely that there will be encugh
CADRE transceivers to m2et all the demand. Obviously, our
dealers cannot restrict thzir sale to the Fields ¢f medicine,
agriculture, transportation, municipal services, etc. How-
ever, sirce these CADRE units were eng'neered for profes-
s onal a1d serious commerc al apglicaticns—and cost more
than otdinary CB transceivers — we believe that as “water
finds its own level,” CADRE transceivers w ll, for the most part,
find th=ir way into the hards of those who really need them.

Write jar complete informafion and detciled specifications.

i

CADRE INDUSTRIES CORP., Endicott, N.Y.

Prices appeariag in this advertisement are suggested retail prices
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ONLY AMERICAN BASIC SCIENCE CLUB GIVES YOU A

COMPLETE ELECTRONICS LAB ttxe

a Basic Radio Course WX T

Complete Lab and Course Comes
in € Kits...One a Month.

AR e N
KIT 1 — MAGNETISM AND ELECTRICITY

Subjects include: Builds 26 Projects including: .
® Magnetic Fields @ Electron Theory ® Electroscope @ Surprise Shock Box
® Electric Charge @ Direct Current Electro Magnet @ Galvanometer

.
® Electro-Chemistry ® Alternating Cur- ® AC Buizzer ® Demagnetizer ® Relay -
rent ® Inductonce ® Transformer Principles ® Solenoid Coin Tosser

KIT 2 — RESISTANCE, CAPACITANCE AND RECTIFICATION

Subjects include: Builds 18 Projects including:
® Ohm's Law ® Power Formulas ® Rec- ® Strobe Light ® Thermocouple ® Wheat-
tification ® Resistance ® Neon Glow stone Bridge ® Voltmeter ® A( Recti-

A COMPLETE é Tubes @ Capacitance @ Filter Circuits fier ® DC Power Supply
ELECTRONICS COURSE KIT 3 — AMPLIFIERS AND OSCILLATORS

Subjects include: Builds 14 Projects including:
Developed with world famous SOUTHWEST ® Vacwum Amplifier Tubes ® Volt- ® Two Stage Amplifier ® Capacitance
RESKARCH INNTITUTE. The four instruc- age Amplification ® Oscillator Circuits Burglar Alarm ® Proximity Detector
tion manuals are expertly written. clearly ® Frequency and Wave Length Sound ® High Speed Strobe Light ® Ripple
1llustrated . . . making it easy for you te build Waves, Pitch and Resonance Tonk Wave Generator ® Code Practice

65 projects in electronlcs, step-by-step. You Oscillator

kain a valuable electronics background that
will enrlch your life and helh shape your

KIT 4 — AUDIO AMPLIFICATION AND RADIO

future! Basic enough for beginners. . .reward- Subjects include: Builds 7 Projects including:

ing envugh for experts. Nowhere else is a ® Sound Amplification ® Audio Amplifi- ® Microphone ond Audio Amplifier

course of this scope avallable at this LOW ers ® Amplitude Modulation ® Radio ® Broadcast Radio ® Short Wave Radio
PRICE! Theory ® Regenerctive Circuits @ Tuning ® Signal Tracer ® Transmitter

Cirevits

ENTHUSIASTIC MEMBERS WRITE:

“baic princples unforgariably ALL e equiement ror ALL The asove — onty $158°
learned’’ é — .
It {s only after having completed the experl-  SEND s oo WITH PAY s 45 FOR EACH XIT YOU RECEIVE
ments in your kits that I can say I have truly ONLY COUPON ONLY (ONE A MONTH FOR 4 MONTHS)

and unforgettably learned the basic principles
of electronics. JOHN R. KANIA, I Berkeley

e Ronreral SRV I kaf A VALUABLE ELECTRONICS LAB
‘‘your kits are interesting and FREE AUXILIARY Containing ports by

1 am an electronics student in the Alr Force SOLDERING 1. Si.;'\"plsi'ii:':nk(?:éo' and other re’liubie munu’;:uurers.
and find your klts interesting and rewardin x:?: 2. Steps to 0. Retail volve of ports olone is
We have not covered anything in the schu SECOND KIT HAM LICENSE MORE THAN 25 DOLLARS!

that vou have not covered in the kits. JOHN

(i, DILL. Keesler Alr Force Rase. liiloxi " .
\iss * Your Satisfaction or Your Money Back ...AND You May Cancel af any time

without obligation. These “‘No Risk” assurances becouse we know you will be

e o SURPRISED! AMAZED! DELIGHTED!

A friend of mine i8 taking a correspondence = = e - —— ——— AMERICAN BASIC SCIENCE CLUB, Inc,. —— —————'
course in electronics. and I have learned more i 501 E. Crockett, San Antonio 6, Texas

from your f{irst two kits than he has in NStart sendimg me A B.R.C Klectronies L four kits, une each nth. If nat
twenty  Jessons. RAY 1. BILODEALU, 134 sutisfied nspecti of first Kit I may ret il retund. (I chaovse the
Exchange Nt., Leominster., Mass. plan checked
{ I enclose $2.00 and will bay 315 plus COD pustage an arrvival of each kit. I may
‘"the number of concepts presented caneel unshipped Kits at any linie
is amazing'" { ) 1 enclose \I-M full payment, PONTAGE PPATD. for 4l four kit Ity cancel
any aet f refin n unshipped kit

|
|
W
l
!
i
|

Your kits offer a range of experiments
usually performed only In the better high
school and college laboratories. The number
of concepts presented. and the clarity and
cuticretetiess of thelr development is amazing.
K. M. HELM. Professor of ['hysics. East
Caroling Cullege, Greenville, N. C.

NAME

ADDIRERS

CITY and STATE . 1 R 5

MAIL THIS MONEY-SAVING COUPON NOW!

POPULAR ELECTRONICS is published monthl\ by Ziff-Davis Publishing Companv at 4341 South Wabash Avenue
Chicago 5. lllinois. Subscription Rates: One vear United States and possessions. $4.00: Canada and Pan American
Union Countries. $1.50° all other loreign countries. $5.00. Second Class postage paid at Chicago. Illinois. and at
additional mailing offices. Authorized by Post Otflice Department, Ottawa, Canada. as Second-Class matter. Novem-
ber. 1961. Volume 15, Number
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POPULAR

VOLUME 15

NOVEMBER 1961
ELEC I Ro Nlcs \“-DA%
NUMBER 5 RN

POPULAR ELECTRONICS is indexed

in the Readers’ Guide
to Periodical Literature

Cover photo courtesy Warner Bros.

Bert Six. photographer

Special Feature

Electroluminescence... .. . ... ... ... ............ . JamesE. Pugh, Jr.

Electronic Construction Projects

Radiation Detector Tl . ST o e o g o A T [ s Jack Mandeville
Flea-Power Glow Light
Radio Doubles as Intercom. ..

James E. Pugh, Jr.
.Martin H. Patrick
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From the world capitals where the news is made!
Get it DIRECT with

GONSET GR-211 ALL-BAND RECEIVER!

The GR-211 highly sensitive all-band receiver places the world at your finger tips. A turn
of the knob and you're listening DIRECT to Berlin, Paris, Moscow, London, Tokyo. The
GR-211 is designed for general coverage from standard broadcast through 34 mc band,
including WWV, foreign and Voice of America.

Gonset GR-211 gives you all these deluxe features:
® Printed circuit techniques and advanced @ Vernier tuning knob counter-weighted for
design for extra sensitivity, better, quieter smooth, non-critical short-wave tuning.
reception, even on highest frequency bands.
Amateur net price $6950

® 5 tubes, 2 solid state rectifiers, transformer-
powered (NOT AC/DC) for higher over-all For further information on the GR-211 and

gain, better signal-to-noise ratio. the name of your nearest Gonset distributor,
Il out and mail this coupon!
® Circuit features leading to higher sensitiv- f _—___—_1___1) __________

ity include quality, high Q, permeability- r - -‘I

tuned coils. COUPON: Piease send me, without obligation, full
| information on the GR-211 all-band receiver. I
® Two full-vision, illuminated slide-rule type | I
dials provide instant identification of broad- I R MiEd I
cast and short-wave frequencies. | ApoRess L 1)
{ cITY ZONE STATE I
I |

GONSET Dept. PE-11, 801 So. Main Street, Burban ali
GOINSET, p Street, Burbank, Caif, |
DIVISION OF YOUNG SPRING & WIRE CORPORATION ______________——————-l
November, 1961 3
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Instant ice — and steam

— from a battery power-
ed device enables a lead-
ing aircraft maker to
produce better planes.
Better batteries? Buy
BURGESS — famous
for dependable, long-
lasting power !

BURGESS BATTERY COMPANY

DIVISION OF SERVEL. INC.

FREEPORT, ILLINOIS NIAGARA FALLS, CAN.

POPULAR

ELECTRONICS

World's Largest-Selling Electronics Magazine
Net Paid Circulation 387,690

Publisher PHILLIP T. HEFFERNAN

Editor OLIVER P. FERRELL

Managing Editor JULIAN M., SIENKIEWICZ, WA2CQL
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One Park Avenue, New York 16, New York
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should be addressed to I'OPULAR ELECTRONICS. Circulation
Department, 434 South Wabash Avenue. Chicago 5, Illinols.
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Always say you saw it in—POPULAR ELECTRONICS
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We Really Mean It...When We Say

Y

to prepare AT HOME the DeVry way for a job that 2

o REAL Wotet« Elactropics!

LET US TELL YOU WHY!

OUR INTEREST IN YOU... MAKES THE BIG DIFFERENCE!

In preparing you at home for a profitable job in the billion dollar opportunity field of
electronics, DeVry Tech is more interested tn your DESIRE TO GET AHEAD than we are in
what you know about the field now. DeVry's training is thorough and practical. No previous

electronic experience is required. We train you even if you don’t know how to splice

e

DeVry Sends You Actual

a lamp cord.
Our thorough training, with its many exclusive features such as home movies, has pro-
duced many graduates so well-trained, they have been employed by some of today's
best-known firms and by scores of Radio and TV stations across the continent. DeVry

Tech graduates are in demand. There are many job opportunities for them.
4 Becoming a DeVry Tech man in itself is a big fift. We have found during the past
29 years that by understanding a man's probiems . . . by encouraging him in
every way possible, we usuaily help him get the break he wants. It helps him

do things he cannot do alone.
Another important benefit of becoming a DeVry Tech man is knowing you are
part of an institution that not only trains you and helps you get started
but an organization that stands behind you on the job. It is such things
as these that make DeVry Tech graduates DIFFERENT . . . it makes them
PREFERRED men by so many employers.

Why don't you send the coupon below for 2 FREE hooklets . . .
Mailing that coupon could be a big step forward . . . toward
greater heights . . . better pay!

training L
movies help S
you learn FASTER!

MILITARY SERVICE [EARN WHILE YOU LEARN
We have valuable Practical training shows

information for every you how to earn good
man of draft age. “money in-spare time.

DeVry Tech has modern.
training centers in
Chicago and Toronto.

WORK IN THESE EXCITING FIELDS WHEN TRAINED!

Rodar ® Guided Missile Control ® Television ® Radio
Industrial Electronics
® Avutomation Electronics ® Broadcasting
® Your Own Service Shop

{J Radar

Micro-Waves ® Communications o
Computers
Remote Control Systems

Name

Address_

TECHNICAL city

DeVR INSTITUTE

CHICAGO * TORONTO

Send for these« | B '
2 FREE [+~

BOOKLETS

We Have Residential Training for High School Graduates Accradited membes o T L CM‘“/

RESIDENT TRAINING S o
DeVRY TECHNICAL

4141 Belmont Avenuc e Chicago 41, lllinois e Dept. PE-IL-R

Please give me your two free booklets,
Earnings’’ and "Electronics in Space Travel”; also include details
on how to prepare for a career in Electronics. | am interested in
the foilowing opportunity fieids (check one or more):

] Space & Missile Electronics
[ Television and Radio
] Microwaves

[ Automation Electronics

[ Check here if you face military service.
Canadian residents: Write DeVry Tech of Canada, Ltd.
970 Lawrence Avenue West, Toronto 19, Ontario 2073|

Equipment You Need

At No Extra Cost!

DeVry Tech, in addition to its exclusive
training movies, sends you the practical -
“Electro-Lab” system which inctudes 16
shipments of equipment to work more

than 300 learn-by-doing projects in your

own home. We know of nothing more _.
effective than DeVry Tech's
toof-in-hand training.

-t

INSTITUTE

“‘Pocket Guide to Real

(7] Communications

{1 Computers

{1 Broadcasting

{7 Industrial Electronics
] Special “Short Courses”

. o Age
PLEASE PRINT

- Apt.

S _Zone___State_

November, 1961

>
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POP’'tronics

NEWS SC PE

DEFECTIVE METAL DETECTIVE—Defects within ferrous met-
als are revealed by a portable ‘“‘magnetic detector’” which
can be used to uncover cracked motor blocks in automo-
biles. Developed by the X-ray department of the Westing-
house Electric Corporation, the hand-held unit operates on
auto batteries or may be plugged into any a.c. outlet. Check-
ing for metal defects is simple. A special powder is sprayed
onto the surface of the metal part to be inspected. Then
the magnetic detector is held close by, and its magnetic field
discloses any cracks or defects by forming tell-tale patterns
in the powder. Used car dealers are reported to be unhappy.

“HOUSE-CLEANING’’ AIR is the job of a compact two-stage
electronic air cleaner made by Minneapolis-Honeywell Regu-
lator Company. The ionization stage sets up an electrical field
between tungsten wires and grounded plates which ionizes
the smallest dirt particles and vapors in the air stream. The
collecting stage is a series of alternately charged negative
and positive aluminum plates which attract and trap the ion-
ized particles. This electronic air cleaning technique is de-
signed to remove particles 100 times smaller than the usual
filter in your air conditioner can. Pollen and other tiny air-
borne irritants that make life miserable for people with
chronic allergies, plus unpleasant vapors, tobacco smoke
and cooking fumes, ‘‘hit the dust” in the air cleaner—
making your indoor air cleaner than the out-of-doors.

NUCLEAR BARGE POWER PLANT—The U.S. Army Corps of
Engineers has just ordered into production the first floating
nuclear power plant, to be built by The Martin Company for
about $17 milhon. The nuclear plant will be housed in a
reconditioned and rebuilt Liberty ship, the ‘‘Walter F. Perry.”
Packing enough power to supply the electrical needs of a
civilan community of 20,000, the “atomic barge” will be
towed from place to place as needed whenever normal sup-
plies are cut off by peacetime disaster or wartime action.
The reactor is a proven ‘“‘pressurized water” system type.
Water passing under pressure through the hot core of the
reactor transfers the heat to water at lower pressure in a
separate ‘‘secondary loop.” The steam thus produced turns
the blades of a turbine, generating electricity.

TELEPHONE THIEVES? No, just a demonstration of what
appear to be two standard telephones with “‘no strings at-
tached.” Actually, the phones are experimental wireless
transceivers developed by Automatic Electric Laboratories,
Northlake, Ill. These wireless extension telephones could be
used at restaurants, conventions, at pool sides or in the lob-
bies of hotels, and in other public settings. While practical
working models have been developed, the wireless phone
will not be available to telephone subscribers for a long time
because of the lack of available radio frequencies.

(More on page 8)

POPULAR ELECTRONICS
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COMMERCIAL OPERATOR

*LICENSE

[ AN 4

jo» Jobs i« Electronics

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 Fed-
eral Government evidence of your qualifications in electronics.
Employers are eager to hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value primarily
in that it qualifies you to take the second class examination. The
scope of authority covered by this license is extremely limited.

The SECOND CLASS radiotelephone license qualifies you to
install, maintain and operate certain radiotelephone equipment
but not commercial broadcast station equipment.

The FIRST CLASS radiotclephone license qualifies you to in-
stall, maintain and operate every type of commercial radiotele-
phone equipment including all radio and television stations in the
United States, its territorics and possessions. This is the highest
class of radiotelephone license available. Many companies which
employ industrial electronics technicians require this license.

GRANTHAM TRAINING PREPARES YOU

The Grantham Communications Electronics Course prepares
you for a FIRST CLASS F.C.C. license, and it does this by
TEACHING 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,
step-by-step, to your specific objective—a first class F. C. C. license.

1505 N. Western Ave.
Hallywoed 27, Calif.
(Phone: HO 7.7777)

HOLLYWOOD
CALIF.

408 Marien Strast
Seattle 4, Wash.
(Phone: MA 2.7227)

3123 Giltham Road
Kansas City 9, Mo.
{Phone: JE 1.6320)

KANSAS CITY
MO.

821-19th Street, N. W.
Washingten 8, D. C.
(Phone: ST 3-3614}

WASHINGTON
D.C.

1961

November,

Get your First Class Commercial F.C.C. License in 12 weeks by training at

ranf/zam SCA

W

MAIL COUPON NO

CORRESPONDENCE OR RESIDENCE CLASSES

Grantham training is available by correspondence or in resi-
dent classes. Either way, you are trained quickly and well. Write,
or mail the coupon below, to any division of Grantham School of
Electronics. Our free booklet will be sent to you immediately.

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

Thomas Schutte, 736 Ctinton, Hamilton, Ohio .. Ist 12
Gary Harrison, 28 Spencer Drive, N. Kingston, R. I1st 12
Louis W. Pavek, 838 Page St., Berkeley 10, Calif. .. . st 16
William F. Bratton, Jr., 435 Etna Street, Russell, Ky. 1st 12
Darrell E. Cloce, 25 E. 32nd St., Kansas City, Mo. ... Ist 12
Thomas J. Hoof, 216 S. Frankiin St., Allentown, Pa ist 22
P. B. Jernigan, Route 2, Benson, North Carolina 1st 12
fdward R. Barber, 907 S. Winnifred, Tacoma, wash. .. . 1st 20
Claude Franklin White, Jr., c¢/o Radio Sta. WiMA, Orange, Va.... 1st 12
John M, Morgan, c/0 KIRI-TV, 1530 Queen Anne Ave., Seattle, Wash. lst L%

FOUR SCHOOLS TO SERVE YOU

To better serve our many students throughout the entire coun-
try, Grantham School of Electronics maintains four Divisions —
located in Hollywood, California; Kansas City, Mo.; Seattle,
Wash.; and Washington. D.C. Grantham offers rapid courses in
F.C. C. license preparation. either by home study or in resident
classes.

for FREE Booklet CLIP COUPON and mail
in envelope or paste on postal card.

e -——y

1728 To: GRANTHAM SCHOOL OF ELECTRONICS ¥
! &? 1505 N. western 408 Marion 3123 Gillham Rd. . B21-18th, NW l&
1 - Hollywood Seattle Kansas City Washington ¥
] [ 1
) Please send me your free booklet telling how | can get
3 my commercial F.C.C. license quickly. | understand there
1 is no obligation and no salesman will call. 1
1 v
) Name Age ‘
1 Address 3
: City —_State______ :
) laminterested in: 3 Home Study, 01 Resident Classes 13.s .
b L N T L Y Y e

7

www.americanradiohistorv.com


www.americanradiohistory.com

NEws sc @ re

Continued

AUTOMATIZED STAMP COLLECTING IS HERE! A handy
gadget, tabbed the PDQ (for Patents Development Quorum,
Inc.), dispenses supermarket stamps automatically and
speeds up the checking out of purchases in the following
manner: the clerk punches buttons on the PDQ correspond-
ing to the total on the register, a motor is activated, and
the PDQ spits forth the correct number of stamps—one for
every 10 cents worth of merchandise. The dispenser has
two circles of buttons, one for dollars and one for dimes;
five small precision switches made by Micro Switch control
the unit. A boon for philatelists? Hardly. But the housewife-
collector should certainly appreciate it.

-

ol iR

SKI SAFETY—A resourceful ski resort owner in Maine bor-
rowed a cost-cutting communications idea from industry to
give vacationers an extra measure of safety. Equipping the
members of his Ski Patrol with Globe two-way ‘‘Pocket-
phone” radios has saved up to ten valuable minutes in
getting injured skiers down the slopes of Pleasant Moun-
tain. The small 100-miliiwatt units permit the ski patrolers
to call for help while remaining at the victim's side.

PEEK-A-BOO TV—A costly and troublesome job in American
industry is that of plant protection. Merck & Co., Inc., in
Rahway, N. J., has solved the ‘gate-keeping’ problem by
having a guard keep one eye on the main plant entrance
and another eye on a remote gate ‘“‘around the corner” a
half-mile away. This would be difficult for one man to han-
dle if it were not for a Dage closed-circuit TV system.
When an employee wants to pass through the remote gate,
he simply presses a button. The guard at the main gate
identifies the employee by looking intc the TV mcnitor and,
if all is well, automatically opens the gate and closes it
behind him. The wide-angle view of the TV camera prevents
unauthorized people from slipping in unnoticed.

CQ GRIZZLY BEARS! Naturalists with the Montana Coopera-
tive Wildlife Research Unit are tagging grizzly bears in the
Yellowstone National Park with tiny Philco transmitters. They
plan to keep track of the grizzlies’ roaming habits in the
hope of discovering some hint as to the reasons for their
high mortality rate—fewer than 1000 grizzlies survive south
of Canada. The study is being sponsored by the National
Geographic Society and the National Science Foundation.

POWER BRAIN—OQut Philadelphia way, every time you flick
a light switch on or off, an electronic digital computer meas-
ures the power need and gives orders to huge turbine gen-
erators of the Philadelphia Electric Company. The electronic
“brain”’ is the heart of a complex control system—it auto-
matically and continuously portions off the utility’s total
electrical load requirements to 34 generating units so that
each can operate most economically. Almost as a bonus,
the computer also performs billing calculations on the
amount of power exchanged with interconnecting utilities.

POPULAR ELECTRONICS
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COMMAIRE PT-27...world’'s first long-range portable

self-powered, two-way radio with AM receiver!

Totally new—and another first from Vocaline!
Don’t confuse the Commuire®PT-27 with ordinary-
range, “line-of-sight” portable units. Here’s an ex-
traordinary, fully professional 4-channel long-range
Citizens Band two-way radio, plus an outstanding
built-in AM receiver. The entire unit is completely
portable—and sclf-powered! There’s never been a
unit like it. Commaire PT-27 requires no costly in-
stallation. Goes anywhere. Works anywhere.

CHECK THESE EXCITING FEATURES:

Full-range two-way radio cn the 11 meter Citizens
Band that gives accurate, sensitive performance . . ,
up to 5 miles with portable antenna ... still much
greater range with full-size antenna.

Built-in AM receiver to Lecp you in touch with news,
weather and entertainment,

Portable—and self-powered. Use anywhere on
boats, in cars or business. No installation needed.
18 Transistors plus 2 tubes in transmitter section
for greater stabilrty.

Power output: % watt on transmit.

November, 1961

4 fixed channels—tunable receiver.

Receiver (double conversion superheterodyne ) sen-
sitivity is 0.1 microvolts; selectivity is 40 db down
at = 10 KC.

Built-in battery box, charger, antenna, microphone
and crystal for one channel.

Measurements: Only 11”7 long x 4" wide x 9” high.
10 controls for convenient, simple operation.

Model PT-27-$250.00 each, list.
Write for descriptive brochure.

COMPLETE COMMUNICATIONS SYSTEM

Also Model ED-27M, pow-
erful base unit with 4
channels. Completes your
perfect low-cost system.
$185.50. Base antenna
extra.

VOCALINE

COMPANY OF AMERICA, INC.
OLD SAYBROOK, CONNECTICUT

www americanradiohistorv com
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Utah’s High-Fidelity
CONTINENTAL
SPEAKERS

C12RD 12"
WOOFER

2 Lb. Alnico
V Magnet and
2" Voice Coil

YOU GET LIFE-SIZE SOUND in every
range, from 20 to 20,000 CPS, with
Utah's precision-engineered stereo/
high-fidelity speakers. Tweeters and
mid-range speakers feature a specially
engineered horn formula to enhance
“presence’’. Each speaker has color-
coded 4-way terminals.

ulafe

tLECTRONICS CORP

1124 Franklin St.
Huntington
Indiana

| Please mail me prices, specifications and |
performance details of your Continental

| speakerline. ]
I NAME 0
| ApoRESS :
| CITY STATE
L—------—--- - eEm e

WwWWW A

Hi-Fi|
e |

ESIGNED to take advantage of the

acoustic henefits of corner mounting,
Argos Products’ three new speaker baffles
not only have a “clip-in” front to eliminate
unsightly screws, but a slotted-back design
makes them easy to hang as wall baflles.
In addition, there are outside screw termi-
nals which can be connected internally to
the speaker voice coil, making it unneces-
sary to remove the front of the batfle once
the speaker is installed. Produced in hoth
straight and sloping-front models and for
both 8” and 12” speakers, the batlles are
priced from $12.50 to $18.90. An additional
model, the SCB-208S, comes complete with
an 8” Jensen “Profile” speaker and sells for
$22.75. . . . If you're in the market for a
de luxe stereo preamplifier with just about
every feature you've ever wanted in a
“master control” center, you'll be inter-
ested in Meath’'s Model AA-11. For sim-
plicity of operation, all switches and con-

Showcase

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

Heathkit AA-11 stereo preamplifier

trols have been divided into two distinct
groups: the basic or “'primary” controls
are located on the plastic front panel,
while the “secondary” controls have heen
placed behind a hinged cover on the lower
front panel. Among the primary controls:
eight push-button switches for selection of
five stereo inputs, three monophonic in-
puts; a push-button on/off switch; a vol-
ume/loudness control; and separate, Bax-
andall-type bass and treble controls. Price,
f.o.b. Benton Harbor, Mich., $84.95.

A 4-track tape recorder from West Ger-

*1'rite to the manufacturers listed at the end of
this column for more data on products mentioned

ericanradiohistorv com
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Profiles In Electronic Engineering Technology

—Robert T. Blanks

Engineer, Research & Study Division
‘Vitro Laboratories, Silver Spring, Md.
Division of Vitro Corporation of America

I learnel the practical
thecry and technology I needed to be-
<ome a fully-qualified engineer—not a
handbook’ engineer, either—and I did
ut while I was on the jok,” says Robert T,
Blanks. Today thousands of advanced
#lectronics personnel—engineering tech-
nicians, engineers, administrators, exec
utives — attribute their present high

salaries and positions to their home
atudy of CREI Programs in Electroni:
Engineering Technology.

today far exceeds the supply—has ex-
ceeded the supply for many years.
Specifically designed to prepare you for
responsible positions in electronics,
CREI Home Study Programs are the
product of 34 years of experience,
include the latest advancements in the field.
CREI's curricula was among the first
accredited by the Engineers’ Council for
Professional Develop t. Here Blanks
discusses CREI with Director Wayne
G. Shaffer of Vitro Labs.

Home Study Program, you join more
than 20,500 students working in elec-
tronics in all 50 states and most
countries of the free world. One CREI]
Program helped Robert Blanks become
an Electronics Engineer. Another helped
Robert I. Trunnell become an Elec-
tronics Technician. While John H,
Scofield—a Mathematician-~is enrolled
in still a different CREI Program re-
lating mathematics to electronics. All
work at Vitro Laboratories.

Pre-requisite is a high school education
or equivalent plus basic electronics
training and/or practical electronics
experience. (Electronics experience and/
or training not necessary for Residence
School.) If you qualify, send for the
latest CRE] catalog at no cost. Veterans
may apply under the G.I. Bill. If you're
doubtful about your qualifications, let
us check them for you. Mail coupon or
send your qualifications to: The
Capitol Radio Engineering Institute,
Dept. 1211-H, 3224 Sixteenth St.,
N.W., Washington 10, D.C.

when yon
prepare for—and get—desired proma-

tions through CREI Home Study.
CREI alumnus Blanks is understand-
ably proud of his home in a comfortable
aeighborhood. The positions of CREL-
prepared men in such companies as
Pan American Airways, Federal Electric
Carporation, The Martin Company,
Northwest Telephone Company, Mackay
Radio, Florida Power and Light and
many others attest to the high calibre
of CREI Programs.

Engineer Blanks' growing family pitched
in to provide free time for his CREI
Home Study. Now they share his suc-
cess. We invite you to check the thor-
oughness and completeness of CREI
Home Study Programs in Electronic
Engineering Technology in the catalog
provided on request. For those who can
attend day or evening classes in person,
CREI maintains a Residence School in
Washington, D.C. also offering ECPD
Accredited Technical Institute Curricula.

et sy —— e s G [

Education: Years High School.
Efectronics Experience

MAIL COUPON TODAY FOR FREE 58-PAGE BOOK >

THE CAPITOL RADIO ENGINEERING INSTITUTE g 2

ECPD Accredited Technical Institute Curricula — Founded 1927 .y
Dept. 1211H, 3224 Sixteenth St., N. W., Washington 10, D. C. T "4

Please send me details of CREI Home Study Programs and Free 2
Book, “Your Future in Electronics and Nuclear Engineering Teph L
nology.”” My qualifications are noted to obtain immediate service.

Type of present work . o o

Check: 0 Home Study (3 Residence School O G.I. Bill

{7 Automation and Industrial Elec-
tronic Engineering Technology
J Nuclear Engineering Technology.

Age .

State

CHECK 1 Servo and Computer Engineering

FIELD OF Technology )

GREATEST O Electronic Engineering Technology
INTEREST: [ Aero and Navigational Engineering Technology
Name

Address o

City Zone

Employed by
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— SHERWOOD -

only for those who want the ultimate in

EM Stereo Broadcast Reception
and Stereo Record Reproduction -

BRI

AR

Y s T R D e R '05‘”%&&3
g |
 E e ——— E
¥ &
B e seen #4 W
$-8000 FM/MX 64 Watt Stereo Receiver $299.50 x_.;,ii |
2 |

16'" x 4" x 14" deep.

NS

$-3000 T¥ FM/MX Stereo Tuner $160.00
147 x 4" x 10% " deep.

S —
G666

g 3
-
$-5000 IX 80 Watt Stereo Amplifier $199.50
147 x 4" x 12% " deep.

Ravinia Model SR3 3-way
Speaker System $139 50
26" x 157 x 13Y% " deep.

With FM Stereo broadcasting (multiplex) an
established reality, Sherwood proudly offers
every component you need for superb stereo
reception. Sherwood stereo amplifiers and
tuners are pre-eminent in the field, and now
—in the S-8000 Receiver—the ultimate in
compact reception quality is achieved. The
exciting new Ravinia Model SR3 3-speaker
system features extremely low intermodula-
tion distortion and unusually flat frequency
response. Cabinet is hand-rubbed walnut. The
perfect setting for hi fi components is
Sherwood's Correlaire contemporary furniture
modules—in hand-rubbed Walnut and Pecan.
Sherwood Electronic Laboratories, Inc., 4300
N. California Ave., Chicago 18, lllinois.

For complete technical details,
write Dept. 117

@D

Showcase
(Continued from page 10)

many-—the Korting 114-——features three sep-
arate heads for erase, record, and playback;
is equipped with a preamplifier/equalizer
for both recording and playback; and must
be used with an external power amplifier.
An ideal unit for incorporation into an ex-
isting stereo setup, the 114 is so designed
that its internal preamplifier can be by-
passed for mono recording or playback.
and an external preamplifier used instead.
Other features: a dubbing control which
allows a previous recording on one track to
be dubbed onto another track of the same
tape, producing a perfect multiple-synchro-
nized recording; a tape counter with zero
adjustment; a pause button; and a record-
ing level meter. Frequency response of the
114 is 40-15,000 cycles at 33; ips, 30
20,000 cycles at 71 ips; wow and flutter
less than 0.2¢ at 71, ips. The 114 js
priced at $279.50.

If space is at a premium and decor im-
portant for your hi-fi setup, the “Verti-
Sonic” speaker systems by Lord’s Elec-
tronics may well be the answer. Consisting
of one, two, or three speakers mounted on
vertical “room divider” poles, the Verti-
Somic systems reproduce frequencies from
60 to over 13,000 cycles and can be pivoted
a full 360 degrees. The systems use Jensen
hi-fi speakers and prices start at $129.95.
.. . Flexihle cabinet end panels constructed
of stiff laminated materials and mounted
on sponge rubber surrounds help extend the
low-frequency response of an ultra-compact
speaker system by Rus-Lang. Measuring
93,” x 18" x 91", the system employs an
8” speaker and has a frequency range of
40-14,000 cycles. The unit is attractive,
too: the enclosure is made of genuine oiled
walnut, and the grille cloth is a contrasting
white and gold. Price, $34.95.

One of the first stereo receivers for the
new FM multiplex stereocasts is Sher-
wood’s S-8000. Incorporating two 32-watt

Sherwood S-8000 stereo multiplex receiver

amplifiers and a stereo preamp for phono,
tape, and TV control, the S-8000 also con-
tains a sensitive FM tuner complete with
wired-in multiplex circuitry. Frequency re-

Always say you saw it in—POPULAR ELECTRONICS
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want to
boost
your pay?

a successful plan tor , . .
Electronics Training

Get This Handy Pocket

POCKETY

Electronics Data Guide Folder ELECTRONICS |
DATA
Free ... P

Puts all the commonly used conver-
sion factors, torinulas, tables, and
color codes at vour fingertips. Yours
absolutely free if you muil the cou-
pon today. No further obligation!

A pockat guide of
<ommenty vied convertion foctars
Formuton, tables and color todes.

Successful
Electronics
Training

find out ...

1. You can get job security. Specialized education is the road
to higher salary and important jobs in the growing field of
electronics.

2. You con solve the problems that stump other technicions.
Problems in electronics are becoming more complex. Your
ability to solve problems will help you get ahead in your
field.

3. You c¢an handle new electronic devices. Every doy, ad-
vances are being made in electronics. Only through edu-
cation can you find out how to keep up with these devel-
opments and how to use the new devices.

Sorry—Not For Beginners!

Please inquire only if vou really want to get ahead and
to add to what vou have already lcuarned in school, in
the service, or on the joli. Some previous schooling or
experience in clectronics, electricity, or related fields is
necessary for success in Cleveland Institute prograins.

Clcveland Institute of Electronics
1776 E. 17th St. Desk PE-B3 Cleveland 14, Ohio

November, 1961

& Move Ahead
in
ELECTRONICS

Your FCC License
Or Your Money Back!

Completion of the Muster Course (both Scctions) will
prepare you for a First Class Commercial Radio Tele-
phone License with a Radar Endorsement. Should vou
fail to pass the FCC examination for this license after
suceesstully completing the Master Course, yvou will e-
ceive a full refund of all tuition payments. This guaran-
tee is vulid tor the entire period of your enrollment
agreement.

Investigate Our NEW Training Program
in Computers, Servo Mechanisms
Magnetic Amplifiers, and others

Accredited by the National Home Study Council

MAIL COUPON TODAY

Cleveland Institute of Electronics

1776 E. 17th St., Desk PE83, Cleveland 14, Ohio

Please send Free Career Information prepared to help me get ahead
in Electronics, | have had Yroining or experience in Electronics as
indicated below:

1 Military

[1 Radio TV Servicing
{77 Manufacturing

] Amateur Radio

7 Broadcasting

[} Home Experimenting
[} Telephone Company
] Other

In what branch af Electronics
are you interested?

in what kind of work are yvou
now engaged?

www.americanradiohistorv.com
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IF YOU BELIEVE THAT ALL RECORDING Showcase

TAPES ARE THE SAME ... READ THESE |

FACTS ABOUT SOUNDCRAFT TAPES!

IT'S SOUNDGRAFT
IN THE GREAT
MOTION PICTURES

The course of a motion picture industry was revo-
lutionized by the application of magnetic stripes on
film...a Soundcraft achievement which has made
possible the stereophonic sound tracks of the great
MGM (Camera 65), Cinemascope and Todd-A O pro-
ductions. For this contribution, Soundcraft received
the coveted Academy Award ““Oscar”—first and only
tape manufacturer ever so honored. Soundcraft
achievement never stops.

SOUNDCRAFT WAS ® Mylar* base tapes for longer

FlHSI life, fonger play

B Plasticizer-free oxide
to prevent chipping or flaking
T0 OFFER YOU:

®m Micropolished tape surface
to preserve the “highs” and
minimize recorder head wear

®m FA-4 frequency adjusted formulation to capture
the full dynamic range of sounds

BUY THE BEST —BUY SOUNDCRAFT TAPES

=

PHOTO FAOM METRO-GOLDWYN-MAYER,
WILLIAM WYLER’S PRESENTATION

OF "*BEN HUR.'’

WINNER OF 11 ACADEMY AWARDS.
*ou PONT T.M.

REEVES

SOUNDCRAFT

CORP.

Main Office: Great Pasture
Road: Danbury, Connecticut

|

(Continued from page 12)

sponse is within 1 db, 20 to 20,000 cycles, at
30 watts output, and the S-8000 needs only
the addition of a pair of speakers to form
a complete FM stereo setup. Equipped with
21 tubes and four silicon rectifiers, the
S-8000 sells for $299.50, less case. . . . Two
ceramic phono cartridges by Sonotone are
turnover types suitable for either stereo or
monophonic records. With 22 db channel
separation, the “16T” has a frequency re-
sponse within 1 db from 20 to 10,000 cycles
and precisely matches the RIAA character-
istic. The ‘“18T"” offers somewhat higher
output (0.7 vs. 0.5 volt), but less channel
separation and heavier tracking force.

Price: $12.50 with sapphire styli; $15.50
with diamond styli.
Stephens Trusonic has an 8" coaxial

speaker with a ‘‘ring radiator” type tweeter.
The 80CX boasts a
frequency response
of 40-25,000 cycles
and is equipped with
a 5000-cycle cross-
over network and
attenuator control
Key to the speaker’s
remarkable per-
formance is the
RT-1 tweeter (also
available separate-
ly) employing an
edge-wound alumi-
num-ribbon voice
coil which is at-
tached to its form by
a special thermal-pressure method. The 80CX
is priced at $55.50; the RT-1 tweeter alone
sells for $26.50. . . . An adapter kit consisting
of 11 frequently used audio adapters and
one ‘‘universal” molded interconnecting
cord is just the thing for interconnecting
two pieces of equipment that do not have
matching connectors. Manufactured by
Switcheraft, Inc., the kit (No. 331A) is sup-
plied in a handy reusable plastic box and
is intended for servicemen as well as audio-
philes and experimenters. It’s priced at
$15.00. o~

Stephens Trusonic 80CX

Argos Products Co., Genoa, I1l.

Heath Co., Benton Harbor, Mich.

Kimberley Industries, Litd. (Korting), 346 W.
44th St., New York 36, N. Y. i

LOT?l’s Electronics, Inc.. 10 E. Kinzie St., Chicago,
I

Rus-Lang Corp., 138 Hurd Ave., Bridgeport, Conn.

Sherwood Electronic Laboratories, Inc., 4300 N
California Ave., Chicago 18, Ill.

Sonotone Corp., Eimsford, N. Y.

Stephens Trusonic, Inc., 8538 Warner Dr., Culver
City, Calif. ]

Switcheraft, Inc., 5555 N. Elston Ave., Chicago, Ill.

Always say you saw it in—POPULAR ELECTRONICS
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TWENTY-FIVE THOUSAND DOLLARS IN RESEARCH TIME
«« « NOTHING LIKE IT ON THE MARKET!

T Minivac

scientific exploration. .. education...
experimentation at the 24"’ console
of this amazing computer

BINARY OUTPUT

LY
x

B 8 B
—=—=

STORAGE PROCESSING

MINIVAC 601

is a unique digital
computer — the small
brother of huge electronic
brains that are the newest tools J
A complete set of § instruction of science and industry. MINIVAC

; o . has memory — it thinks . . . it can
SLZ?;‘?J; ]\relﬁ{llj]dehdn.lNI(\;I%gngS(]ll\F' even play games. |t prepares teenagers and adults for the world of

“ . o ”m fomorrow.

un’(:];t (IlsonamEtlegrlgalMcaokmepll‘_tozri'cai Created as a private project by Dr. Claude F. Shannon, now Donner
Decisions'", *"How Computers Do Professor of Science, MIT, and developed by the SDC staff, MINIVAC
Arithmetic”™  *How Computers 601 is built of professional components 1o professional standards.

Work for Man" and “MINIVAC It opens the way to exciting experimentation with circuits that solve

Games” problems and make decisions. i enables you to duplicate control systems

. T like those used in advanced missiles. You may program it to demonsirate

- data processing techniques used in business. Hundreds of experiments are

3 contained in the booklets. But this is only the beginning. The only limit

Gar st it to MINIVAC's accomplishments is the imagination of $ 00
Ainiyac b the machine’s master. 85

CORFORATION
LR R A B & B N 3% B B 3 % B B B 3 & B N 4 B B B 3 N 3 B3 3 N QR F 3
Scientific Development Corp.

L)

1 Department of Consumer Products :

i 372 Main Street, Watertown, Massachusetts »

SCIENTIFIC DEVELOPMENT ! Genilemen '

1 Please send free brochure giving complete information on g

CORPOR ATION : Minivac 601. . . what it is. ., what it does. . .how it operates. &

Department of Consumer Products B NOMe. E
E Address. ..., .. ........ (R A A [P Pt

372 Main St., Watertown 72, Massachusefts E C'.ryf’bjsls ....... e ] State E

November, 1961 15
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build your own
PROFESSIONAL

REK-0-KUT
STEREOTABLE
onr' 99"

Enjoy the performance of the world’s
finest turntable at remarkably low cost.
In only a half hour’s time, using just a
screw-driver, you can assemble a Stereo-
table with the same unsurpassed per-
formance as factory-assembled Stereo-
tables! Features the Rek-O-Kut custom-
built hysteresis synchronous motor and
exclusive Rekothane belt—for lowest
rumble ever achieved—plus the design
and engineering qualities that make
Rek-O-Kut the unchailenged leader in
the field. )

K-33H—3314 rpm . . $59.95 net
K-34H—331; and 45 rpm . 69.95 net
S-320 Stereo Tonearm 34.95 net
KB Walnut Base . 14.95 net
APK-AUTO-POISE accessory

{makes Stereotable and arm

fully automatic) . 49.95 net

Visit your high fidelity dealer now.

Literature on request.

REK-O-KUT
Rek-0-Kut Co., inc., 38-19 108th St., Corona 68, N. Y.

STEREOTABLES

RK-32

o

Report

Ao RN 232828201010 oa0 Rabigigagiaidaguaigagisid
'® 1V By ROBERT E. TALL
A Washington Correspondent

OMBARDED by requests from doctors,

police and fire departments, civil defense
officials, and many other ‘“emergency’” per-
sonnel for fast action on their CB appli
cations, the FCC has, in effect, told these
distinguished prospective CB’ers to get in
line and sweat out the two-month-plus wait-
ing period along with the rest of us. The
standard FCC answer to “expedite” requests
is that while the Commission would like to
be helpful, only in “rare cases” where “there
is an immediate need to use radio for the
safetyv of life or property. or for a similarly
compelling reason, have applications been
considered ahead of their turns.”

The Commission points out that the
“sheer number”’ of CB applications which
involve ‘possible emergency use’” of the
systems requested “makes it impossible to
expedite all of them.” Also, the agency
“has found it necessary to restrict immedi-
ate action to those which deal with actual
and existing emergencies.”” To put it more
simply, there’s not a ghost of a chance of
getting a CB license in less than the normal
time unless a disaster is either at hand or
just around the corner. As of July 1, the
CB license processing ‘‘delay time” was
ahout 80 days.

Emergency Action. Examples cited of when
CB ‘‘expedites” will be granted include ap-
plications from areas where a river above
the town is at flood stage and preparations
are being made to evacuate people from the
danger area; where a forest fire is raging
and is headed toward the applicant’s area:
where a riskyv job requiring radio communi-
cations is necessary to avoid disaster or to
dispatch relief when disaster strikes; o
when a sudden labor shortage endangers a
seasonal industrial or agricultural activity
and the use of radio would help the situa-
tion.

In a second ivpe of example, quick li-
censing action can be had if it becomes
necessary to move a station because of the
unforeseen loss of a building when an owner
cancels a lease, or if an original station is

(Continued on page 20)
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RCA training at home can be the
smartest investment you ever made

Fascinating
40 THEORY
LESSONS

Look what
you get in
the Course in
Radio and
Electronic

LRI
IR Ay

principles of

Containing all

LESSONS

the basic

radio and

electronics in easy-to-un-

derstand form.

Fundamentals

15 KITS

to build a Muitimeter,
AM Receiver and Sig-
nal Generator. Kits
contain new parts for
experiments, inte-
grated so as to demon-

strate what you learn in
the lessons and to help
you develop technical
skills. Each kit is fun to
put together!

MULTIMETER

A sensitive precision meas-
uring instrument yvou build
and wuse on the job. Big
412" meter with 50 micro-
amp meter movement.
20,000 ohms-per-volt sen-
sitivity d-c. 6.667 a-c.

AM rReceiver

Huve the satisfaction of
building vour own radio
receiver  with  this  high-
quality 6-tube superhetero-
dyne set. Big 57 speaker.
fine tone!

EXPERIMENT

40 SERVICE
PRACTICES
i FHI A
‘ [TRYIRTRYATAY

i ~
| £ sy

AR
e

Full of practical, time-sav-

ing and money-saving serv-

icing tips, bound into 20

books.

SIGNAL
GENERATOR

A “must” for aligning and
trouble-shooting receivers.
Build it for your own use.
170 KC to 50 MC funda-
mental frequencies for all
radio and TV work.

Pruactical work with the very first
lesson! Puay-only-as-you-lcarn! No
long-term  contracts to  sign! No
monthly installment payments. Pay
only for one study group at a time
if and when you order it!

Your . B
Stake out your future [N

in clectronics now!

SEND FOR OUR
FREE HOME
STUDY CATALOG

ﬂ
|
I
I
I
I
I
{
I
|
I
I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
I
1

RCA |NST|TUTES INC- Home Study School, Dept. PE-NI

A Service of Radio Corpcration of America
350 West Fourth Street, New York 14, N.Y.

Without obligation, rush me the FREE 64-page illustrated book describing your
electronic training program (check one). No salesman will call.

Home Study (O Los Angeles Resident School [ New York Resident School O

TODAY! INEITIE bt it et b e s s e 1 s i e s i e 8 S0 B et
(Please Print)
Just fill out this card and drop it in ’ Address .o L4 SRRE410 . ST 1 % Rt o o e et « o rteie e ani e i s,
the mail—no postage needed.
CllY ol , tims o 5 Dok il Vi 7 Zone.......... State...ooviiiiiieeeere

RCA INSTITUTES, INC.

A Service of Radio Corporation of
America * 350 W. 4th St.. New York
14, N. Y. » 610 S. Main St., Los An-
getes 14, Calif.

‘The Most Trusted
Name in Electronics

S S — ——— — ———— —— ——— ——

Veterans: Enter discharge date......... P Pt M AT .

CANADIANS—Take advantage of these same RCA courses at no additional cost.
No postage, no customs, no delay. Enclose this card in envelope and mail to:
RCA Victor Company, Ltd.,, 5581 Royalmount Ave., Montreal 9, Quebec.
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HOME STUDY SCHOOL

RESIDENT SCHOOLS

START YOUR CAREER
IN ELECTRONICS NOW
AT RCA INSTITUTES in
Los Angeles-NewYork City

Length of

ourse i
c Quaifications Course

. ™
Advanced Electiome High Schoo! grad, with | Day 24 yrs

L Algebra, Physics Eve 634 yrs. (N.Y
Technology /1.3 or Science Az yrs. (LA
2 yrs. High School Day 142 yrs
Television and General
E!ec(vo‘mcs ?V 7 with Algebra, Physics Eve. 442 yIs (N.Y
Radio and Television | 2 Y. High School, Day 8 mos
Seryicing (V-3) ' with Algebra, Physics Lve 2Va yrs. (N,

or Science b2 yrs (LA

THE SMARTEST INVEST-
‘ ’ Electronic 2 yrs. High Scr;’oo\, gve .
. 129 with algebra. Physics asic yr.
N Y M Draftinglv:il ¥i12) or Science Advanced: 2 yrs.

. . L Color Television Television background Eve 3 mos.
Wl[h'RCA ]'nsmu'tes Home Stud)f training you set your own v e T Bay 9 mos,
pace in keeping with your own ability, finances and time. You ggg;g\fﬁfs\);gﬂv with Algebra. Physics | Eve. 24 yrs. (N.Y.)
get prime quality equipment as a regular part of the course . . . ' SUSE EnCe 1v2 yrs. (LA)
and you never have to take apart one piece to build another. Computer College Graduate or Eve. 24 weeks
Perhaps most important, RCA's liberal Pay-As-You-Learn Plan Programming {C-1) | Industry sponsored S0 0 el
1 1 Day 3 mos. (L.A
is the most economical home study method hecause you pay Technical Mg RUSThoe Cralate ||LEes. 2 et Al
only for lessons as you order them . ..one study group at a Writing (v-10) 3mos (N.Y.)

i .
time! If you drop out at any time, fpr any reason, you do LTI :3’ :g;f;lsngn‘df‘ Radio Eve O mos. (N.Y ]
not owe RCA one penny! No other obligations! No installment Electramcs (V.14 AL Sat. 14 weeks (N'Y
payments required! Licensed by New York State Education -
Digital Computers Electronics background | Eve. 3 mos (LA
Department.
H H Preparatory Math & Day 3 mos

Choose YOUR FUTURE from this list of courses: Physics (P-0) livzHighiSchoel or 6 mos.
» Radio and Electronic Fundamentals (see reverse side) ——

e o r
e Television Servicing Mathemat cs (p-on) | 17 Migh Sehool Eve: 3imos,

® Color Television
s Electronics for Automation
» Transistors

RCA Institutes is one of the largest
technical institutes in the United
States devoted cxclusively to elec-
tronics. Co-educational Day and

FIRST CLASS

PERMIT NO. Evening classes. Free Placement
Service. Applications now being
10662 accepted.

NEW YORK, N. Y. SEND FOR THIS
FREE ILLUSTRATED

BOOK TODAY

Fill in the other side
of the postage-free
card and check

Resident School. @ NSTITUTES

BUSINESS REPLY MAIL

No Postage Stamp Necessary if mailed in U. S.

RCA INSTITUTES, INC.

A Service of Radio Corporation of
America » 350 W. 4th St.. New York
14, N. Y. *» 610 S. Main St., Los An-
geles 14, Calif,

Postage will be paid by —

RCA INSTITUTES, INC., Dept. PE-N1
350 West Fourth Street
New York 14, N.Y.

The Most Trusted
Name in Electronics
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Model 650
GRID CIRCUIT ANALYZER
TUBE TESTER

Tests all standard tubes plus 10
pin miniatures, 12 pin Compac-
trons, 5 and 7 pin Nuvistors,
Novar tubes and a wide variety of
voitage regulator types, foreign
and industrial tubes. Indicates
gas current as low as 1 micro-
ampere. Leakage sensitivity over
100 megohms.

Net Price:$69.95

ADAPTER G-140
MULTI-SOCKET
ADAPTER UNIT

Medernizes any tube tester for
the test of » 10 pin miniatures
« 12 pin Compactrons « 5 and
7 pin Nuvistors and Novar tubes.

Net Price: $12.95

Model ST-22
RF-AF SIGNAL TRACER

High gain RF-AF Signal Tracer
for AM, FM, TV and audio Visual
and audible signal indication
from antenna to speaker. Noise
test circuit. test amplifier and
Wattmeter also included. Com-
plete with shielded probe.

Net Price: $59.95

Model IC-60
IN-CIRCUIT
CAPACITOR TESTER

A great time saver! Reveals open
or shorted capacitors without
removing them from the Circuit.
Electrolytic dial indicates actua!
in-circuit electrolym: values from
2 mfd. to 400 mfd.

Net Price: $32.95

Model ES-150
5 MC WIDE BAND
OSCILLOSCOPE

A deluxe, laboratory-type instru-
ment in every sense, the ES-150
oscilloscope covers the entire
range between DC and 5 mega-
cycles with outstanding sensi-
tivity and stability.

Net Price: $149.95

Model E-75
RF SIGNAL GENERATOR

A signal generator designed for
AM-FM and TV. Frequency ranges
from 160 kc. to 240 megs, direct
reading in 8 bands. High RF out-
put in excess of 100,000 micro-
volts. 400 cycle output approxi-

mately 15 volts.
Net Price: $49.95

Model 48
VACUUM TUBE VOLTMETER

All-purpose VTVM inciudes 7 DC

(11 megohms input} and 7 AC
ranges to 1,500 volts. Measures
P-P to 4,000 volts. Resistance in
7 ranges to 1,000 megohms.
Three-way probe for voltages and
resistance included.

Net Price: $55.95

NOW! A TOP-QUALITY LINE FROM PRECISION|
THAT EVERY SERVICEMAN CAN AFFORD!

Test Equipment within the reach of virtually every

In designing test equipment, Precision has always
maintained a firm policy of quality first, price after-
wards. Now, thanks to improved manufacturing tech-
niques, we are able to offer a popular priced line which
meets the same exacting standards of engineering that
have made Precision a leader in the field of over a
quarter of a century! This puts Precision Electronic

radio technician, student and engineer. On this page,

you'll find apparatus that meets your own specific re

quirements. And you'll find you can save time and do
more jobs when Precision does the trouble-shooting.
REMEMBER, ALL PRECISION TEST EQUIPMENT IS

GUARANTEED FOR ONE FULL YEAR!

Sece these and PRECISION'S Industrial Test Instruments at your local electronics d'stributor.

OTHER TOP ITEMS FROM THE
NEW PRECISION LINE:

. .Net Price: $79.95

Model CB-26
Resistance-Capacity-Ratio Bridge .
Model P-28

Battery Eliminator and Charger

With Built-In Low-Ripple L/ C Filter ... ................... $64.95
Mode| RS-24
Regulated Power Supply . ... .. . .ooviineninninnn. $99.95
Model 1904
Decade Condenser ... ..............0nciionenvidioncnn: $29.95
Model 1601
Decade Resistor/Divider ... ... ....... ... ... .. .......... $29.95
Model 1803
Condenser Substitution Box . ... ... .................. $12.95
Model 1702
Resistance Substitution Box .. ... ... ..... ... ... ... $15.95

Precision Apparatus Company, Inc.,
70-31 84th Street, Glendale 27, N. Y.
Please send me more information on the model numbers
circled below:

650 ES 150 p-28 1803
G-140 E-75 RS-24 1702
$T-22 48 1904
IC-60 CB-26 1601

Name.

Address_

City_.___ _Zone State.

RESIN]

November, 1961
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FCC Report
(Continued from page 16)

destroyed by fire, earthquake, flood, or other
natural disaster.

A third type of approved expedite has to
involve *‘an immediate and urgent need to
provide radio facilities in connection with
national defense activities important to the
country.”

As stiff as these criteria are. however,
the Comimission does relent enough to issue
quick, short-term, one-shot, non-recurring
authorizations in connection with events of
wide public interest. such as the search
for and rescue of lost persons, boats, or
airplanes, and for auto races, hoat races,
athletic events, parades, celebrations and
political conventions. But the agency does
not issue these authorizations for routine
seasonal operations such as the installation
and repair of air conditioners. the delivery
of fuel oil, or the routine harvesting of farm
products, where no emergency is involved.

What it all boils down to is this: don't
ask for quick licensing action unless vou
are really /looking down the barrel, because
chances are you're not going to get it. Re-
member, in the time it takes the FCC to
write you a letter to reject vour rush-rush

request, about a dozen other applications
could be processed.

If you do have a valid reason for an
expedite of a pending application or for a
special temporary authorization, you can
make your request either by notarized letter
or telegram. If you use a telegram, you
have to follow it up with a notarized letter
giving full details. In either case, you must
state your reasons for thinking you should
have preferred treatment. And be sure to
give the Commission all essential details-—
such as eligibility and citizenship of the
applicant, class of station involved, frequen-
cies, number of transmitters, and other in-
tormation called for on the CB application
form.

Timber! Despite what you may have
learned from your mother or Joyce Kilmer,
the tree in your back vard is not a “natural
formation”—in FCC parlance- and you
can’t hang vour CB antenna on it more than
20 feet above ground, particularly when the
limbs are bare and the Commission’s field
troops are about. This practice has appar-
ently been bothering the FCC lately.

The latest word from the Commission on
the subject (without regard to the back of
your CB license) is that “no distinction can
be made hetween a tree in its original loca-
tion and one which has been reset as a pole

NEW SONY TAPE DECK

Other tape recorders in the
remarkable Sony line include
the dual track bantam at
$99.50, the Sterecorder 300, a
complete portable stereo port-
able stereo system at only
$399.50, and the 262-SL
parallel and sound-on-sound
recorder at $199.50. m For lit-
erature or nearest dealer,
write: Superscope, Inc., Dept.
F, Sun Valley, Calif.

Now, for less than the cost of a good record changer, you
can add a versatile new dimension to your hi fi system.
m The Sony 262-D tape deck has a 4 track stereo erase
head and 4 track stereo record/playback head. Heads are
wired to six output and input facilities for connection of

external electronics to play and $89 50

record four track stereo. This is
SUPERSCOPE

the same quality mechanism
used in the most expensive
Sony Superscope tape recorders.
20 Always say you saw it in—POPULAR ELECTRONICS

SOINY

The tapeway to Stereo
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340 PAGE e AP
1962 Lafayette Radio Electronics

MAL R0t &

CATALOG # 620 (OB wrne i

Srsser L, i
OUR 41at veas: - e Yoy

“America’s Hi-Fi & _ o e
Electronics Shopping Center” :

Yours free for the asking — the biggest, best and
most comprehensive catalog in the 4l-year history
of Lafayette Radio. Audiophile, Experimenter, Hobbyist, Technician,
Engineer, Student, Serviceman, Dealer — you’'ll find what you want
in this latest Lafayette catalog.

LARGEST STOCK SELECTION. Stereophonic Hi-Fi equipent, Citizens Band,
Ham and Amateur equipment, Radio & TV parts, Optics, !Industrial Supplies,

Yy and much more, inctuding all the favorite name brands.
- T
{/‘.OM 8% LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits . . .
TR A ] doliar for dollar the best value for your money today. You'll also see
hundreds of Lafayette specials .., available only from Lafayette. And,
: ‘ as always, SATISFACTION GUARANTEED OR MONEY REFUNDED.
T RN

[ S ) LOWEST PRICES. You'll save money too with Lafayette's low, low
COMPLETELY WIRED, prices. The lowest prices are always in the Lafayette catalog.

FULL SIZE'TUBE_TESTER
TE-15..... . 19.95 24-HOUR SERVICE. Quick, courteous service is your guarantee
N i g at Lafayette. Most orders are fully processed within 24 hours

o -4 after receipt in the mail Order Division.

NEW EASY-PAY PLAN.
Now, NO MONEY DOWN ...
up to 24 months to pay.

SUPERHETERODYNE
COMMUNICATIONS RECEIVER
KT1-200, Kit 64.50
HE-10, Wired ..

9-TRANSISTOR
CITIZENS BAND

HE-29A each 39.95
2-for 78.88

h 10,000 < e ~
; 4 -
TE-10............ 9.95 e /u T

' TRANSISTORIZED' j‘% Mumptgxsrrlﬁﬁon

PORTABLE TAPE RECORDER LT-700 . ............. 124.50
RK-125.......... .95 . = E

LAFAYETTE’S PTAFRYETTE RADIO, Dept. K11~

NEW MAIL ORDER HEADQUARTERS P. 0. Box 10 Syosset, N.Y.
111 JERICHO TURNPIKE lD Rush my FREE Lafayette 1962 Catalog 620

{2 Blocks West of South Oyster Bay Rd.) #
SYOSSET, LONG ISLAND, NEW YORK o e

for Opening |:d:
“TIYiuFall, 1961 ™

City Zone State
- e G - ) ) G G G G G) G) G G5 G5 &

, shipping charges collect.

w. _
=~ S e eE e e e

November, 1961
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News
Tom
feraiiers

CB-3 TRANSCEIVER

Only Hallicrafters offers 8-channel convenience
and all these quality performance features.

The transmitter . .. output circuit matches 50 ohm
antenna systems. Standardized CR23/U crystals (3rd over-
tone, series resonant) readily available. Output amplifier
adjustable for max. legal input. 10093 modulation on posi-
tive peaks. Series-tuned 2nd harmonic trap for excellent
TV suppression.

The receiver...sensitivity less than 1.0 UV for 10 db.
signal-to-noise ratio. Electronic squelch works on less than
6 db. signal strength change. 6 kc. selectivity. Image rej.
40 db. min. Audio ouput over 2 watts. Auto. noise limiter,
series and shunt diodes. $149.50

eifizens band

Before youchoose fromthe countless brands
of CB equipment available, consider this
fact: Nowhere in the field of communications
is a manufacturer's experience, integrity and
record of achievement more critical to per-
formance and reliability than in citizen's
band. Hallicrafters has built more precision
communications equipment than all other

CB manufacturers.
() hallicrafters

Chicago 24, Illinois

the new ideas
in communications
are born at. ..

Export Sales: International Div.,
Raytheon Mfg. Co., Waltham, Mass.

Canada: Gould Sales Co.
Montreal, P.Q.

22

FCC Report
(Continued from page 20)

or mast” when it comes to your CB antenna.

The FCC notes that when it says “natural
formation,” it means ‘““all permanent fea-
tures of the natural terrane”—we lost a bet
on the spelling of that one—*‘such as rocks,
soil, etc. It does not include trees or any
other form of vegetation which may be
growing in or on such secil or rocks, nor
does it include masonry or other additions
such as dams and levees.”

Amateur Reciprocity. Republican Senators
Barry Goldwater (Arizona) and Andrew F.
Schoeppel (Kansas) have thrown a bill into
the Congressional hopper providing for the
reciprocity of amateur radio licensing.

Briefly, the measure would provide that
the Commission “may, if it finds that the
national security would not be endangered,
issue licenses for the operation of an ama-
teur station to certain aliens for any tem-
porary period, not in excess of three years”
provided that similar privileges are granted
to U.S. citizens in the reciprocating coun-
tries. 30—

COMING NEXT MONTH

At Christmas time this
year, parents will be buy-
ing educational electronic
kits —not toys —for their
budding young Edisons
and Marconis. Our cover
next month shows one of
these new kits—G.E.'s an-
alog computer, and an
article explains some of

’ the circuits and principles
v:'w,— -_@ they are meant to teach.

I (ON SALE NOVEMBER 28)

@ SILENT SOUND
Does sound have any medical value?
Can it clean dishes as well as help
make better coffee? The answers are
“Yes,” and you'll learn why in next
month’s exciting feature story, ‘'Suc-
cesses of Silent Sound.”

@ THE WHIRLY-GIG
Here's a mystical motor that spins gaily
on, day after day. Build one for yourself,
then challenge your friends to explain
"“"How It Works."'

Always say you saw it in—POPULAR ELECTRONICS
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Earn Exira
Money Soon

. . while training at home for high- pay
career or business of your own!

AMAZING PLAN FOR YOUR SUCCESS
IN RADIO-TV-APPLIANCES

and ELECTRONICS

Central will show vou how to start making money
servicing AM-FM radios and television
sets . . . repairing electrical appliances . .
and mstallmg electronic equipment in homes, fac-
tories, and business offices. Step- by-step, vou'll learn

soon . . .

how to get startedd in spare time at
minimum cost: how to prepare for a
bright future in servicing, audio, com-
munications, broadcasting. or the gi-
gantic electronic industry. Complete
FCC license preparation included.
ngh income. prestige, socunlv, pros-
perity . . . all can be yours!

NO EXPERIEN(E NEEDED!

You don't need high school diploma or
previous knowledge of electronics to get
started. Quick. low-cost home training for
young and old. New illustrated lessons
make learning easy. We supply equipment
and know how you need to start making
money soon. You learn by doing. You
assemble useful, prnchcal electronic proj-
ects—no mcomplele “student” radios and
testers—our kits meet commercial stand-
ards. Also recommended for citizen band
and amateur radio operators, hi-fi and
sterco enthusiasts. hobbyists. ete. Your
personal pleasure and the savings you can
make on home installations and repairs
nlone. make this course a profitable ad-
venture. Keep your present job—setl vour
own pace—add to your income—and find
out how much fun Electronics can be!

New Frontiers Need You!

Cash in on growing demand for
technicians in hundreds of excit-
ing space-age fields: guided mis
siles. rocketry. ouler space
research and developnient. auto
mation. nuclear power. comput-
ers, micrown\'es. ra(lar. «ommn-
nications. oil field exploration.
air traffic control, civil service.
arme forces, etc. Start now. Get
facts — mail coupon taday for
two FREE books!

NEW KITS?

You will build and

Jray keep this handy

“transistorized”

1 clectronic and ap

» pliance tester that

vou'll use soon to

start earning spare-

t time money. Many

other practical and

profitable electronic proj

ects to choose from: 4 transistor

portable radio—code oscillator—solar cell

switch—RF signal generator—CB con

verter—oscilloscope—others! Fully de-
scribed in our FREE 64-page catalog.

Central Technical Institute

November, 1961

building

. Central grad GLEN LEIRER, shown

) here, earned an attractive income

from part-time Radio-TV Servicing. Now

g he’s employed as a Computer Technician
for RCA Service Co.,, Camden, N. J.

Over 50,000 Successful Graduates Since 1931!

I averaged between 860 and $70 a month servicing radios and TV's ]wgl ‘I;mc
tudent

while taking your home study course. Plan to open iy own shop soon
4 THEODOR SCHMID'T, Peshastin, Wash.

P | Central grads HOWARI) EDMONDS & FLOYD
s CONKRIGHT are joint owners of EDCO FAC-
= TORY TV SERVICL CO.. K. C.. Mo, and

RANCH MAR1 TV & STEREQ. Leawood. Kan
8 =  sas. have three service trucks, seven full.time
employees

Graidl FRANK
field for Conv:
and ay Trans
my a sideline.

EENKNECHT  works in missile
stronautics, San Diego, Calif.
er Engincer for Station KDEO

RESIDENT TRAINING — Central also
offers a full-time ECPD-Accredi
Technical Institute program at its r
dent school in Kamsas City, Mo.,
qualified high school graduates. De-
tails in FREE catalog.

TRADE THIS COUPON
FOR 2 FREE BOOKS!

Central Technical Institute
| 1644 Wyandotte, Dept. PE-111A,
| Kansas City 8, Mo.

We'll mail vou FREE FCC
License Prep tlandbook
that prepares you (o pass
the 3rd Class FCC Radio-
telephone examination.
and to qualifv to operate
radiotelephone transmit-
ting stations used by
airlines. police, rail-

roads. emergency serv-
ices, etc. You get FREE

1
|
FCC Prep Book plus FREE | MAME i s ———
64-page catalog with fac's |
about Central's practical ADDRESS T > p—. ... 55" .
electronics home study |
course, l ciry = .
NO OBLIGATION |
| 20NE. STATE. =5
! :
| ﬁ Accredited Member
| National Home Study Council
Nl S=Sy ISt DS S =
23
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Codeless Technician Class?

B We have just finished reading Mr. Sokol’s sug-
gestion in your August “Letters” column that the
Technician code requirement be dropped. May we
point out that perhaps 6Q0448 and his friends
without “auditory coordination” in reality lack the
cerchral coordination to pass the simple Techni-
cian's code test. Without this test, any knucklehead
who memorizes the small amount of required
theory could opcrate on the already more than
filled ham bands.
Jim Kirtiey, K1SLK
Dave Evaxs, KI1SLL
Ridgetield, Conn.

B After reading Steve Sokol’s letter, I am inclined
to agree with him. Why not drop the code require-
ment for the people who, for some reason, can’t
learn code, while retaining the written test. The
holder of this special license would be allowed to
use phone-—but not code. With this inducement

rﬂ%w/fo 4 i)
o 5

compare UNIVERSITY (in every price
category) against all other brands.

24

many “rag-chewers” might be attracted away from

the Citizens Band, leaving it free for those who
would put it to the proper use.

Kexnertr Donnerr, Jr

Kirkwood, Mo.

In a recent morning's mail, we received 12 letters
disagreeing with Mr. Sokol’s proposal that the code
requiremen! for the Technician Cluss license be
dropped—the message from readers Kirtley and
Evans was one of the milder ones. Mr. Donnell, so
far, stands alone in his support of the idea.

Help Wanted

B 1 am a cardiac patient. Since T can only do light
work, I must se-educate myself in a new field. I
want to learn to repair appliances such as toasters,
irons, mixers, electric rousters, stoves, ctc., but I
have no knowledge of the subject and must start
from the very bottom. If you folks can recommend
any suitable textbooks or other material, I would
appreciate it.
RaiPit BASILE
98 Old Bridge St.
West Springfield, Mass.

For w starter, vou wight contact the National
Rudio Iustitute, Appliance Division, Dept. D4J1,
Washington 16, D.C.; they'll send vou a free de-
scriptive booklet on their correspondence course
and a sumple lesson. We hope, also, that some of
owr appliance-repairman readers will be able to
help vou out.
(Continued on page 28)
Explore the totally different TMS-2—a remarkable
all-in-one stereo speaker system. One cabinet! Only
30 inches wide! Thus, if you don’t have room for
two separate speaker systems, or if your decor doesn’t
permit same—the TMS-2 single cabinet stereo speaker
system is the ideal problem solver.

How does the TMS-2 do it? Operating on the prin-
ciple of the concert hall, where up to 90% of the sound
you hear is reflected from the walls, the TMS-2
projects the sound to the sides . .. one side becomes
Channel A, the other side, Channel B. Speaker spacing
becomes unimportant . . . fully balanced stereo is had
everywhere in the room...all with superb separa-
tion and uncanny depth. As a matter of fact, the
TMS-2 is the only stereo speaker system which will
work in a corner!

What’s the secret? Well ., . . there are five speakers
operating as two complete 3-way systems. By utilizing
the dual voice coil of the CI2HC woofer, only one
bass cabinet and woofer are required to handle the
entire low frequency range of both stereo channels.
The mid-range and highest frequencies of each channel
are covered by an 8” cone speaker and a wide-angle
horn-loaded tweeter .. .each with its own level control,

In two styles—Contemporary and Early American
—the TMS-2 looks more like a fine piece of furniture
than a speaker cabinet, ;

U
For complete information write:

Desk A-11, University Loud-

speakers, Inc., White Ilains, N.Y. 4 pivisin o Lins Tomeo ¥oushi, Ine.

Aiways say you saw it in—POPULAR ELECTRONICS
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The Same School That Originated The RTS BUSINESS PLAN

A SPECIAL GUMPABT COURSE
COVERING ALL THREE PHASES OF

BASIC ¢« INTERMEDIATE ¢ ADVANCED

The Entire Course Is Made DESIGNED FOR THE BUSY MAN OF TODAY ~

Up Of The Following: This is MODERN training for the MODERN man. You'll find no “horse and
. 35 LESSONS COVERING BASIC buggy” methods here. Every page of this streamlined course is devoted
AND INTERMEDIATE ELECTRONICS to imgortant Electronics prénciples and pkacstical p;;)Tjgc:‘s. You'Ll bs
. amazed how fast you grasp Electronics the RTS way. as combine
wﬁ;%‘;{?:angiégmggu modern THEORY and PRACTICE to make this the finest training program
. SOLDERING IRON of its kind ayailable!
« 25 LESSONS COVERING THESE SATISFIES NOVICE, TECHNICIAN OR HOBBYIST
ADVANCED ELECTRONIC SUBJECTS: Whether you're new to Electronics or an old “pro,” chances are you'll
. find this to be the ideal course for you. The novice will appreciate the
Thyratron Tubes « Semiconductors - completeness-of the training. 1t starts with the most basic considerations,
Electronic Symhols and Drawings - covering each important point thoroughly, yet concisely. The technician
Voltage-Regulators - Electronic- will enjoy the practical review of fundamentals and profit from the 25
Timers - Control Systems - X-Rays - " advanced subjects covered.
Photoelectric Devices - Dielectric RTS GIVES YOU “TOP MILEAGE” FOR YOUR TRAINING DOLLAR

Heating - Geiger Counters - Pulse ‘The price quoted below buys EVERYTHING — there are no extras to pay

Circuitry - Clippers and Limiters - for. RTS has gone “all out” to give you the best training value.in America.

Multivibrators - Electronic Counters - Why pay hundreds of dollars for training such as we offer when it's avail-

Radar - Magnetic Amplifiers - Analog- able for this LOW PRICE? If you can find a better training bargain ...

Computers - gc Amplglers . Dlglltal BUY IT!

Computers - Storage Systems - Input CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS

%:Idegt;ttgl:itnnewces * Servomechanisms - Some students will complete this course. with “Jet-Like” speed but we
g allow up to two years if your circumstances require it. You study at your

- 60 EXAMINATIONS own rate. You are ENCOURAGED but not pushed. You'll find the lessons
« UNLIMITED CONSULTATION SERVICE professionally written but easy to understand. LET US SEND YOU ONE OF
+ KIT MANUALS THESE LESSONS ALONG WITH YOUR CAREER BOOKLET SO YOU CAN SEE
. DIPLOMA UPON GRADUATION FOR YOURSELF. NO OBLIGATION!

AND MUCH MORE... *TERMS ALSO AVAILABLE
RTS' Membership in 0 ‘\\ AS LITTLE AS...

The Association of e |- v .
e REC 48 » *59 pown

Reliability, Integrity and

$500 pEr MONTH

THE FIRST TRAINING KIT IS SENT
IMMEDIATELY UPON ENROLLMENT

DON'T LOSE OUT — FIND OUT!

=i RTS ELECTRONICS DIVISION oepr. PE11:
i 815 E. ROSECRANS AVENUE  LOS ANGELES 59, CALIFORNIA
RTS ELECTRONICS DIVISIO Rush me full information by return mail. (Piease Print}

815 E. ROSECRANS AVENUE
LOS ANGELES 59, CALIFORNIA Biamre,

% Est. 1922 Address

3 = : City JESHEEE——-
—TL' s S NO SALESMAN WILL CALL ON YOU!

November, 1961 25
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BRING 'EM BACK ALIVE!

It takes the most modern facilities in the industry
to accomplish this:

The most spectacular loudspeaker value
ever offered — a high-quality 3-way speaker
at the cost of a coax!

And only Electro-Voice has these facilitics, plus
the production “*know-how” . . . all under one root’!
Every vital process from die-making to die-casting,
from wire-flattening through automatic voice-coil
winding, precision grinding, plating and polishing,
to a completely automated belt assembly is under
E-V’s continuous personal control.

Introducing the new Wolverine LT12 — the latest
addition to the famous Wolverine budget-priced
line of quality spcakers!

Imagine! A speaker that sounds better than speakers
costing twice as much. With deep, rich bass and
clean, clear treble from two cones, coupled by the
famous E-V Radax principle. Plus smooth, peak-
frec highs that spread cvenly throughout the room
— without beaming — for outstanding stereo any-

AN
Ay «t?-’
s&

y J

i FIRST AL

HIGH-QUALITY L0/ ¢!
SWAY 571 0L $29%0

where in the listening area . . . possible only with
an E-V diffraction-horn compression-type tweeter.

The impressive list of LT12 “high-priced” features
also includes a new ceramic magnet, plus cdgewise-
wound voice coil for highest efficicncy . . . rugged
die-cast frame to ensurc perfect alignment of all
moving parts . . . “deep-dish” bass cone design for
higher power handling...long-throw suspension for
minimum distortion . . . 3-position tonal balance
switch that matches the LT12 to your acoustics...
and arich, jewel-like precision finish toall vital parts.

But, best of all, the LTI12 is versatile: mounts in
most high fidelity speaker enclosures, in the wall,
ceiling, or even in a closet. And its wide dispersion
makes placement far less critical than ordinary
spcakers — even for sterco!

Sce and hear the exciting new Wolverine LT12 at
your nearby Llectro-Voice/Wolverine high fidelity
headquarters . . . today!

SPECIFICATIONS: Frequency response, 40 to 18,000 cps. Power
bandling capacity, 20 watts, program. Buiit-in crossover and 3-position

balance switch. Impedance, 8 ohms. Size, 12} inches diameter, 6
inches deep. Shipping weight 15 pounds.

NOW, A COMPLETE LINE OF BUDGET-PRICED WOLVERINE SPEAKERS

Model LS15 157 coax speaker, $24.50
Model LS12 127 coax speaker, $19.50
Model LS8 8" coax speaker, $18.00
Model HF1 Tweeter Step-Up Kit, $20.00
Model MF1 Mid-range Step-Up Kit, $25.00
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Model LT12
$29.50

P
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%

T

wosee ¥

>

g

Three-position switch
provides positive contro!
of tonal balance

L}
L}
1 ELECTRO-VOICE, INC., Dept. 1115P
1 Buchanan, Michigan
B please send my free E-V catalog and list of E-V/Wolverine
: high fidelity specialists.
1
g Name 5
1
ELECTRO-VOICE, INC. I Address

Consumer Products Division, Buchanen, itichigan :
g City State.
1

1
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Letters
(Continued from page 24)

Metronome Calls Lobsters

B I assembled Norman Latner’s fine metronome
circuit from the instructions in the June 1961 issue,

at a standstill because, at a depth of about 23 fect,
the water pressure crushed the jar. This catas-
trophe had a somewhat dampening effect on the
circuit oscillations.
Jaxres R WETHERBY
Long Beach 3, Calif.

This is a startling use, we wmust adwit, for the
transislorized metronome. Your idea mav repluce

and have been using it almost every day when
practicing my guitar lessons. But recently I dis-
covered another, quite different, use for the metro-
nome—which might be of interest to some of your
readers.

Taking a cue from the “Fish Caller” article in
the same issue, I installed the metronome in a
large (restaurant-size) mayvonnaise jar—adding

the lobster pot, Jim, but dow’t you think voi’ll
have trouble practicing vour guitar wunder water?

Solenoid for Coin Tosser

B Your magnetic coin tosser (“Heads . . . or
Tails?* June, 1961) interested me very much, so
1 decided to build one for the family. Instead of
winding my own solenoid, though, I managed to
locate an excellent commercial substitute. It's a
Guardian intermittent-duty model (Type 1A) and
sells for only $2.35, including plunger.
MicHarL KAHANE
Brooklyn, N.Y.

enough lead bullast so that it would barely float—

® @
@®ﬂ@ e

It sounds as though vou took the casv wav out,
Michuel. Like to tell us how far your model tosses
coins?

Radiation Detector Improvement

B T'd like to suggest a minor improvement for
my “Radiation Detector” (January 1961 issue of
Porpurar ELectrovics). Placing a 1-megohm,
Lo-watt resistor in series with VI’s positive lead
will prevent the possibility of excessive pulse cur-

POLY-COMM V%, .
WITH THE\

NUVISTOR \GEiEeN
RF STAGE S

and completely weather-proofed

For matchless CB RANGE

and took it along on a SCUBA diving trip. As I

suspected, the metronome showed promise as a

device for calling lobsters out of their holes.
Unfortunately, my experiments are temporarily

ot ‘:’3

L M |
LR

Look inside the Poly-Comm “N”. See why you get matchless performance!
Nuvistor front end; Sensitivity—better than .1 microvolt for 6 db S/N, readable to .04 uv; dual conversion; 11
tubes and 7 diodes give you eighteen tube performance, unlike the usual 7 or 8 tubes found in other transceivers
at the same price; sixteen tuned circuits for 60 db adjacent channel rejection ; improved Noise Limiter; New steel
encased ceramic mike and New audio system for sparkling modulation; better than 3 watts power output and

4 watts audio output.
: $S18 OS50 User Net

Write for specifications

NICS
LAB inc.

28 Always say you saw it in—POPULAR ELECTRONICS

Phone: 772-1334

Clifton, N.J.
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plink, plank, plink

Who can't play the piano? It's easy! Just
pounding on the keyboard soundslike celestial
music when you're small.

These simple joys fade fast. But, fortunately,
life has its compensations. For the more dis-
criminating ears of adults, there's Audiotape.

Make your next recording on Audiotape.
Then listen. Audiotape has more clarity and
range, less distortion and background noise
than others. Make it your silent (but knowl-
edgeable) partnerincapturingeverythingfrom

birthday party hi-jinks tothe beauty of Brahms.

November, 1961

Remember: if it’s worth recording it's worth
Audiotap2.Thereareeighttypes...one exactly
suited to the next recording you make.

‘it speaks for itself"

AUDIO DEYICES INC., 444 Madison Ave., New York 22, N. Y.
Hollywood: 8B40 N Fairfax Ave., Chicage: 1321 N.Hamlin Ave., Skokie, Ill.
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Letters
(Continued from page 28)

rents at high count rates. The addition of this re-

sistor makes no noticeable change in the sensitivity
of the instrument.

J. E. PucH, Jx.

Menominee, Mich.

Pioneer Radio Broadcaster

M One of the main contenders for the honor of
having made the first public radio broadcasts on
a regular daily schedule is Station KDKA at Pitts-
burgh, Pa. This station began its operation by
broadcasting the Harding election returns in No-
vember, 1920. 1 helieve, however, that T have a
prior claim.

In late 1918, I founded the Precision Engineer-
ing Association in Cincinnati, Ohio. We later in-

corporated as the Precision Equipment Company
and began to manufacture and sell radio reccivers
and transmitters. Our trade name was “Ace,” and
we were licensed under the Armstrong regenerative
patents,

With a c.w. transmitter which I built, the only
one in the midwest at the time, I communicated
with the NC-4 on her famous trip around the
world. Copies of messages sent by Commander
Read and another officer (I believe his name was
Cirowich) are still in my possession.

Tt wasn’t much of a step to adapt the c.w. rig to
transmit voice and music, and this was soon done.
In September, 1019, T got the call letters 8XDB.
erected an umbrella antenna on the roof, and went
on the air.

In 1926 the Cincinnati Post appointed a Mr.
Cooper and a Mr. Temple to check my claims
acainst those of KDKA and some other stutions.
Their published findings gave the Precision station
a lead of many months.

If this letter should be seen by Mr. Breck, who
was my valuable assistant, T wish he would write
to me. I'd also like to hear trom any other old-
timers who may still be around.

THoMas E. New
651 Copeland Court
Santa Monica, Calif.

We can’i resolve vour disagreement with KDKA,
Mr. New, but thanks for giving us such an inter-
esting picture of your earlv radio activities. Our
edition of the Encvclopaedia Britannica, inciden-
tally, merely states that KDKA was “onc of the
earliest and most successful” commercial broad-
casters.

Space-Saver Satisfactory

M I'm in the process of putting together a compo-
nent hi-fi system and, since my budget is limited, I

30

decided to try the “Space-Saver Speaker System”
(July 1061 issue). A few evenings ago 1 hooked
the system to my amplifier and was gratified by
what I heard. Although some of the materials cost
a little more than I anticipated, I'm quite happy
with the outcome.
Dick Seppox
Chariton, Iowa

Experienced Correspondent Wanted

B I have just finished a course in electronics and

plan to open a radio and TV service shop. As the

experience of somcone established in this business

would be quite helpful to me, I’d like to corres-

pond with an American serviceman. Advice on

equipment, materials, and other problems would
be very much appreciated.

InpUs MEMPER

Apdo. Postal 21

Tlalnepantla, Mex.

Mexico

Convertible Confusion

B Carl and Jerry were pretty quick to find the
cause of the “floating fish” in the August issue
of P.E.,, but they failed to explain the real mystery,

namely, how did J. P. Sellers’ “brilliant red con-
vertible” (p. 103) change into a ‘“yellow convert-
ible” (p. 108) overnight?

Bos DupweE
Russellville, Ark.

We can’t explain it either. Muybe Mr. Sellers (who
is obviously rich enough to throw around his
dough) has a stable of cars. Or, on the other hand,
he may occupy himself by puinting cars when he’s
not busy fishing.

HOW TO ORDER BACK ISSUES

‘Every month POPULAR ELECTRONICS re-
ceives many requests from readers who would
like to know how to order back issues. Some
readers want to obtain particular articles they
have missed, while others want to complete
their own back-issue files.

If you would like to order a specific issue of
P.E., address your inquiry to:

Circulation Department
POPULAR ELECTRONICS
Ziff-Davis Publishing Co.
434 S. Wabash Ave.
Chicago 5, III.

Enclose 35 cents for each copy of issues less
than six months old, 40 cents for each copy of
older issues. Be sure to state the month and
year of the issue(s) you want. In the event a
requested issue is no longer in stock, your
money will be returned.

T

m

S

I

B T I T S

POPULAR ELECTRONICS

I T T
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write for free brochure

$189.50
Slightly higher west of Rockies

168
@.@H electronics

November, 1961

CB TREE? It's actually the e.c.i. Courier 1

hand wired harness that ties together its five individual segments into a
unitized chassis for simple installation, use and maintenance. And that's
only part of the e.c.i. Courier 1 quality story. Think of every conceivable
feature you need and want in a CB transceiver that will still get out more
than 3 watts . . . e.c.i. Courier 1 has them. See for yourself.

TRIPLE CONVERSION » FULLY MODULATED (100%)

12 CHANNEL TRANSMITTING * BUILT-IN "S" & "RF* METER

FIXED & TUNABLE DRIFT-FREE RECEIVING o LOWEST NOISE FRONT END

BUILT-IN NOISE LIMITER & SQUELCH o MOBILE OR BASE (117 V. and 12 V.)
ELECTRONIC SWITCHING (no- relays) o ENTIRE UNIT SLIDES OUT ON TRACKS

communications, inc. 325 no. macquesten pkwy. mt. vernon, n.y.

S
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POP tronics
l’ \\ Bookshelf

ESSENTIALS OF RADIO-ELECTRONICS,

Second Edition by Morris Sturzberg and William
Osterheld

In a careful revision of the original edition,
the authors use a minimum of mathematics
to present an over-
all coverage of the
principles of vacu-
um tube and tran-
sistor operation.
Basic circuits are
shown and their ap-
plication to audio
systems and radio

chapter is devoted to equipment and pro-
cedures used to check receiver circuits.

Published by the McGraw-Hill Book Co.,
Inc., 330 W. 42nd St.,, New York 36, N.Y.
716 pages. Hard cover. $10.00.

ACSYE ut N we Y

INDUSTRIAL CONTROL ELECTRONICS by
Matthew Mandl!

This volume covers all of the fundamental
principles and practices of modern elec-
tronics control cir-
cuitry. Following a
summary and review
of control signals,
solid-state devices,
amplifiers and oscil-
lators, the author
discusses thoroughly
the more advanced

IASENTLALS (F

receivers is dis- materials used in in-

Rmm EI F‘V"w“ﬂ cussed. Three chap- dustrial electronics,
"LELAN AL ters are devoted to including reactors,
transistors, and an- generators, power

other one covers the supplies, transduc-

principles and oper- ers, motors, servo-

mechanisms, and
magnetlc amphﬁers

ation of FM receiv-
ers. An entn‘ely new

MAKE YOUR INTEREST IN ELECTRONICS PAVOF]-'
The HIGH PAY — PRESTIGE Field of

TECHNICAL WRITING

ELECTRONICS WRITERS NEEDED NOW —ATWS will train you at
home at low cost for a profitable career in TECHNICAL WRITING. Thou-
sands needed in all areas. Get in on the ground floor of this fascinating
new field. ATWS offers training specifically designed for the needs of
industry. Course includes everything you need to become a top-notch
Tech Writer.

YOU ARE JUST A STEP AWAY FROM TOP PAY—Yes, with your
present interest in Electronics, you're just a step from the BIG MONEY.
Technical Writing is one of the highest paying fields NOT requiring college
training. It's tailor-made for YOU—but you must ACT NOW.

THIS COUPON CAN BE YOUR PASSPORT TO SUCCESS

Fill in your name and address and rush coupon for fult information. We will prove
to you that we can train you without interfering with your present income or job.

CAREER BOOK AND SAMPLE LESSON

American Technical Writing Schoels, Inc. Dept. PE-11
5504 Hollywood Blvd., Hollywood 28, Caiif,

Please RUSH full particulars,

SLURZRERG AND OSTERWELD

\<\‘°

HERE'S WHAT YOU GET ...
* 50 Meaty Lessons

» Over 110 pages on Electronics

« Covers ALL Military Specifications’
« Real. practical writing projects

« Full consultation privileges

« Many manuals, charts and diagrams
 Low tuition terms

« Employment Assistance

« Close. personal supervision

« AND MUCH, MUCH MORE . . .

TRAINING

AMBITIOUS
i

e

Es 2

# Name
INDUSTRY

MEN FOR

American Technical Writing Schoals, Inc.
5504 Hollywood Blvd.
Hollywood 28, Calif.

NO SALESMAN WILL CALL ON YOU

32 Always say you saw it in—POPULAR ELECTRONICS
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BROWNING LABORATORIES ADDS
MOBILE UNIT TO CB LINE

Browning Laboratories, Inc., Laconia, N.H.,
has introduced a new mobile transceiver to com-
plete its line of Citizen's Band radio equipment.

The new Browning unit is known as the
Mobilaire and utilizes the same advanced cir-
cuitry that has made the Browning S-NINI
Transmitter one of the most popular base station
units on the market. The receiver circuit has
all the Browning features that insure sharp,
interference-free reception, even from distant
stations. Only high quality, U.S. made compo-
nents are used in all Browning radio equipment.

Introduction of the Mobilaire unit was
brought ahbout principally by demand from
present Browning base station equipment
owners who asked for a mobile unit with the
same basic specifications and features.

Priced at $159.50, Mobhilaire is available
directly from Browning Laboratories on a
“satisfaction guaranteed” basis. Four convenient
purchase plans are available and a 59, discount
is allowed for cash with order.

All requests for literature and information
should be forwarded to Browning Laboratories,
101 Union Avenue, Laconia, N.-H. — Advt.

Mobilaire
Browning Mobhile
CB Transceiver

$159.50

Mobilaire
Transceiver

To complete the finest CB radio com-
munications system available, Browning
brings you Mobilaire, the mobile trans-
ceiver with the same quality components
as Browning’s base station equipment.

Now you can take Browning quality
with you wherever you go . . . car, boat,
other vehicles.

ORDER DIRECT FROM BROWNING AND SAVE!
and complete

@ l)rownincﬂ_
specifications

Browning Laboratories, Inc. 101 Union Ave. Laconia, N.H.

Send for free
literature

R-2700 Receiver
$149.00

The Greatest Pair On The Air.". .

S-NINE
CB Transmitter
$119.50

Browning CB Radio Base Station Equipment

Here’s the unbeatable combination of the airways you‘ve heard so much about. The Browning
R-2700 Citizen’s Band base station receiver that builds up weak signals and lets you hear
distant stations where other receivers fade out.

And, the revolutionary S-NINE CB transmitter that allows full power transmissions on all
channels and introduces new features never previously utilized in CB communications.

Write today for free literature and

Satisfaction Guaranteed. Four Convenient Purchase Plans
specifications. No obligation.
Browning Laboratories, Inc.

‘ l)rouunin(j__
101 Union Ave. Laconia, N.H.

November, 1961 33
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!lmsr SAMS BOOKS rox

EVERYONE IN ELECTRONICS

8 USE THIS HANDY ORDER FORM g

] ABC’s of Radar. Comprehensive. easy-to-follow
explanation of radar-—principles. how it works, uses,
types of radar systems, microwave, antenna systems,
receivers, indicating systems, tuners and modulators,
etc. 112 pages. Order ABR-1, only. ..$1.95

[ Building Up Your Ham Shack. Tells what you
need to get a ham station on the air, and how you
can upgrade your present station at minimum cost.
Describes both factory-built and do-it-yourself gear.
Covers transmitters, receivers, antenna systems, sta-
tion arrangement, test and measuring equipment,
etc. 128 pages. Order NHP-1,0nly ... ... .. ... $2.50

[ TV Servicing Guide. Quick reference guide shows
how to apply proper troubleshooting pracedures
based on analysis of symptoms, illustrated by pic-
ture tube photos. Includes troubleshooting and serv-
icing hints for locating and eliminating troubles. 132
pages. Order SGS-1,0nly. . ................. $2.00

to-earth book on how to really repair radios. In-
cludes transistor sets and printed circuits. Has sepa-
rate chapter on each type of trouble, and tells how
to overcome it. 224 pages. Order RS-2, only...$2.95

[J Tube Substitution Handbook. Latest edition—
over 5,234 direct substitutions— 2,759 for 1,687 re-
ceiving types; 224 industrial and 602 uropean sub-
stitutes for American receiving types; 513 American
for Furopean types; 465 picture (ubes with 1,136
substitutions. Order TUB-3, only ... ...... ..$1.50

[J Transistor Substitution Handbook. Over 7500
direct substitutions; includes basing diagrams, polar-
ity indications and manufacturers for over 3100
types; shows over 700 American replacements for
Japanese transistors; plus semiconductor diode and

. $1.50

O Second-Class Radiotelephone License

rectifier directory. Order SSH-2, only. . ..

o

Handbook. Complete study course for elements *

i

i

i

|

i

i

%

| ok Gaar 32 B
% [J Radio Receiver Servicing. JohnT. Frye’sdown-
i

%

i

:

}

:

§

1. 11 and 111 of the FCC exams. Helps you earn the
license you need to repair (and in some cases to
operate) communications equipment, including 2-
way mobile radio. Order QAN-1, only $3.95

W

55

e

] 101 Ways to Use Your Oscilloscope. Shows

you how to get the most from this versatile instru-
i ment, how to make required connections. how to
test properly, how to evaluate results. 180 pages.
8 Order TEM-2, only. .. .. $2.50

= FREE!AskforFreeSams Indexto PHOTOFACT
lﬁ —the world’s finest circuit data on more than
% 44,000 TV, radio, hi-fi, recorder models and
”—"; related equipment. Send coupon below!

£
& |

il !
* £ HOWARD W. SAMS & €O., INC.

Order from any Electronic Parts Distributor. or
mail to Howard W. Sams & Co., Inc., Dept. L-91,
1720 E. 38th St.. Indianapolis 6. Ind.

Send books checked above. $—
[0 Send Free Sams Index [] Send FRREE Book List

G B

enclosed

Name

g Address —

% City. . Zone State

IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7
e i (outside U.S. A priced slightly higher)  covms
34
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(Continued from page 32)

commercial counting and indicating equip-
ment is also analyzed. The mathematical
treatment is kept to a minimum and review
guestions are provided at the end of each
chapter.

Published by Prentice-Hall, Inc., Englewood
Cliffs, N. J. 344 pages. Hard cover. $10.65.

LSRR o U w s

STEREOPHONIC SOUND, Second Edition

by nNorman H. Crowhurst

Stereophonic Sound was originally written
in the pioneering days of stereo, but this
new edition contains
the latest advances
in the field. Compre-
hensive information
has been included on
the 45/45 disc (the
now-accepted stand-
ard), and stereo tape
and playback units
are also thoroughly

the reader evaluate
conflicting claims of
component manufac-
, turers when select-
ing a stereo system,
and discusses the
possibilities and pitfalls of converting exist-
ing monophonic systems to stereo.

Published by John F. Rider Publisher, Inc.
116 W. 14th St., New York, N. Y. Soft
cover. 144 puges. $2.90.

e e o

1961 REGISTRY OF BUSINESS AND MIS-
CELLANEOUS RADIO SYSTEMS  edited by
Ethel V. Sleeper

Compiled from the official license files at
Washington, D.C., this revised edition con-
tains data on radio transmitters operated by
business, manufacturing, telephone mainte-
nance, common carrier, and radio paging
organizations. Part I lists the licensees by
company name and gives addresses, cail
letters. number of mobile and fixed trans-
mitters, operating frequencies, and make of
equipment used. Part II, a listing by fre-
(Continued on page 38)
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A
Now!
e ynce |

you ean q"ﬂrd.

P

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

.BETTER...Training that is proved and tested
in Resident School sheps and
laboratories, by a School that is N’
the OLDEST and LARGEST of
its kind in the world.
MORE COMPLEIE... You learn ALL PHASES of i
Television-Radio-Elecironics,

LOWER COST... Other schools make several courses
out of the material in our ONE
MASTER COURSE . . . and you
pay more for less training than
you get in our course at ONE J
LOW TUITION! - - !

B

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, Mar ufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.

———
Ac‘r}fﬂ‘:, LESSON 1
|

:i:}“:ﬁ:‘ ' /
1

’ 01

NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING, with newly added
lessons and equipment, trains you in
your spare time at home, for these un-
limited  opportunities, including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT
WITH KITS AND PARTS WE SEND YOU.
Your National Schools course includes
thorough Practical training—YOU LEARN
BY DOING! We send you complete stand-
ard equipment of professional quality for
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 yoursee em ==
to keep! A big, new TV picture|
tube is included at no extra
charge. l

EARN AS YOU LEARN. We'lll
show you how. Many s?udentsl
pay for their course—and more,
while studying.

GET THE BENEFIT OF OUR
OVER 50 YEARS EXPERIENCE

APPROVED FOR
Gl TRAINING

EMBER

NATIONAL &AM SCHOOLS

World-Wide Training Since 1905
write to Dept. R2G
4000 So. Figueroa Street |

Los Angeles 37, California

STRA B
You GET. .. ACTUA ON TODA
¢ 19 Big Kits—YOURS TO KEEP!
® Friendly. Instruction and Guidance
® Job Placement Service on-kKadio
¢ Unlimited Consultation o you at once o sale
¢ Diploma—Recognized by Industry
® EVERYTHING YOU NEED FOR
SUCCESS!

IMPORTANT NO PO

SEE OTHER SIDE

CUT OUT AND MAIL THIS CARD TODAY,

Yes, { want to make more money in Electronics-
TV-Radio. Send me your FREE Fully-lllustrated
Opportunity Book and Actua! Lesson today.

RUSH AIR MAIL—NO POSTAGE NECESSARY _

ELECTRONICS ' TELEWISION RADID

N ame Age

Alddress

City Zone State.

[ Check here if interested only in Resident Training at Los Angeles. R2G
Veterans: Give date of discharge A B

NO SALESMAN WILL CALL; NO OBLIGATION ON YOUR PART
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' Be a MASTER TECHNICIAN in

Only N.T.S. offers you ALL 8 PHASES in
ONE MASTER COURSE

ALL 8 PHASES Iy ONE MASTER COURSE

SUCCESS IS THEIRS; IT CAN BE YOURS T0O!

7 . PHASE
N When | en- As field direc- pog TELEV'S}Q" PHASE 5
= rolled with tor of Berean 2 INCLUDING corgp v FCC LICENSE
N.T.S. last Mission Inc, | . 0% of homes PREPARATION
2 least one sef ave at FCC Lice,
} A November, | have complete is bewminge }"Eolor v s Wi"dseerf;olders
was trained as  charge of our ‘dig Popular dajly. T\r/eStatjo 0p fobs open t':)g:hg:n
a Seismograph radio work. ﬁ::hw in number, need " rFCC License pow 3
Observer. | was promoted With the expert advice and and ’r';;laa'_?sé';\ﬂaintenance Cf:%%i%ig;.'or most
to that job on May 1ist of training | am receiving from ig °Dportunn?;s ion jobs,
this year. With your schoo! you ! can do my own repairs J PHASE ¢
and m ractical work in on our recorders and P.A PH RADAR ANp
my p i > A : ASE 2 MICROWAVES
the field, my superiors re- systems, besides keeping our zAD.'o_-AM 2 FM These are the
cognized that | was capable radios going. My training scah%‘gfs”la'f‘wmes, cars, :;”t"'thU,nications systems
of handling the job of Seis: from N.T.S. helps keep us on upkeep. Stat';::g expert used?n lﬁ:{:if alread
mograph Recording. My su- the air. | feel privileged to :JSF ecomes poe;‘:"aa';d contacting Sa‘t';ﬂ;atnd
periors highly praise your be a member of such a fine en"t'{’ret"a.",siSfOrs boom PHASE 7 -
school. The day | enrolled institution. ield. AUTOMATION
started me off to success. Rev. Enoch P. Sanford PHASE 3 : tCOMPUYERS
utomation ang
Edgar Wesatzke E‘IJ_gC"ttomcs aCrOmt['J,uter eI:gtronics
pute are the
Thanks to | have a TV- t ProceSSi"rEs’rr,;)aac';{nes '"‘?"Stry":,:, tg:r'r?rr?:r
N.T.S. | have Radio shop in Electranic Controls, ™ ‘.s'"tHEd Technicians -
uided Missile Systams ‘-,': g'r'::te ;;’_Idasngre'
a

o business of Yorkville, 1lHi- -~ are n |

my own right nois, about 4 \' ,lect'ﬁﬁ.;?f'gﬁ,;"g‘"e top pay,

in my home. ! miles from my A vital role. o

home, and it - BRSESC%SHN
PHASE 4 COMMUNICAT 1apes

3

- = am still in the
Air Force but | have paid has been going real good.
for all my equipment with | started part-time but | got SOUND SysTems _ndthe entertainment
money earned servicing TV so much work that | am i‘:’egal;lgari}{ of Hi-Fi. é:mufitl;{l'icmt'in commerce,
sets. Yes, N.T.S. gave me my doing it full-time. Thanks to industrial s“‘;ﬁndazyst proadcastif,g"’hnasv:nd
start in television. National Technical Schools. ran';d business [ntercor:lr:s Q',’,'ém'fa,nce. lnstallg?:ft,
Alvin Spera Snecti;a:!‘zlesdaa::fhly equi;nn?ézrtepanc.e of
i trained techsﬂ:lil;r:s

Louis A. Tabat
Important field, know-h
-Now

FIRST CLASS fo st e R
School in Los Angsles—the
oldest and largest school of I!:

Permit No. 3087 wind in the world—chec

' special box in coupon.
Los Angeles, Calif.

BUSINESS REPLY MAIL IV \L.Y Y}

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

Approved for GI Training

NATIONAL T SCHOOLS

LD.WIDE TAAINING SINCE 1908

Address correspondence to Dept. R2G
4000 So. Figueroa Street
Los Angeles 37, California

National Technical Schools also
complete Home Study Train-
in Auto Mechanics

nd Air Condit

on - Electrical Ap
nformation and Free Book
the School, Department RDC,

stating course desired.

— POSTAGE WILL BE PAID BY —
NATIONAL s SCHOOLS

WORLD-WIDE TRAINING SINCE 1905

4 4000 So. Figueroa Street
Los Angeles 37, California
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{Now you can build alimost any

% kind of electronic device!

NONRY» NOWER»

Send for FREE

7-Day Trial Examination

of this Valuable
Book!

-

LAOUBIH /DM cRDUEOMH LADUEN cCADUEHIN eMDNEIN>

PARTIAL CONTENTS:

DIODE VACUUM TUBES.
Emission — Diode Operation
- Rectification Power— Sup-
ply Filters—Detection (AM
and FM). TRIODE VAC-
UUM TUBES. Triode Op-
eration — The Triode Test
Circuit — Control — Triode
Characteristics — Plate Char-
acteristic Curves—Plate Re-
sistance — Amplification Fac-
tor. TRIODE AMPLIFIERS.
Load Lines-Operating Point
— Cathode Bias — Cathode
Load Lines—Signal Amplifi-

rodes—Pentodes—A.C. Plate
Resistance — Transconduct-
ance—Amplification Factor—
The Pentode Voltage Ampli-
fier—Operating Point — Cath-
ode Bias—-Distortion—Beam-
Power Vacuum Tubes — Au-
dio Output Stage. CIRCUIT
CONSTRUCTION HINTS.
Checking Components —
Fixed Resistors —Capacitors

Transformers und Coils —
Vacuum Tubes — Where To
Buy —Test Equipment — Vac-

Here are the ABC’s of 50 vacuum-tube cix-
cuits for electronics experimentation and
project construction —all fully diagramed,
complete with parts list.

HOW many times have you wanted a diagram of

a basic vacuum-tube circuit which you could use
as a guide in building hi-fi components, receivers,
transmitters, intercom systems, test equipment and
other electronic gear? At last, in one book, you can
find all the basic diagrams, schematics and other
vital information on vacuum tubes and their cir-
cuits essential for such projects!

Yowll Become An Expert On Ail Types
of Vacuum Tubes

Beginning with the Edison effect (the birth of
the diode), Julian M. Sienkiewicz, Managing Editor
of Popular Flectronics, leads you right up to the
multi-element vacuum tubes used in everyday cir-
cuits. The first four chapters are devoted to the
operation of diodes, triodes, tetrodes, and pentode
and beam-power tubes. Chapter five covers con-
struction practices, tools, and test equipment, along
with workshop hints that will be a real boon to all
who want to get the most out of their equipment.
Chapter six contains a collection of fifty vacuum-
tube circuits that gives you a basic library of useful
circuits for quick und trouble-free reference.

One hundred vacuum-tube schematics, plate-
characteristic curves, simplified diagrams. test cir-
cuits and other seclected illustrations supplement
the informative text to make this book one of the
most useful and invaluable manuals for your elec-
tronic experiments and hobby projects.

192 pages, 100 illustrations $4.95

SEE YOUR ELECTRONICS PARTS JOBBER OR
BOOKSELLER OR USE COUPON BELOW!

oy e e A Mm e s e e e e e e e e P O P A5 EP e = g

ELECTRONICS BOOK SERVICE
One Park Avenue
New York 16, N. Y. “ing

Please send me VACUUM-TUBE CIRCUITS FOR
THE ELECTRONIC EXPERIMENTER for a free
7-day trial examination. | understand that if
| am not completely satisfied, | may return the
book and owe you nothing. Otherwise, | will
remit $4.95 plus small charge for postage, pack-
ing and handling. Same return privilege and
prompt refund guaranteed!

. . 0 f . — — S

cation — Signal Inversion — uum Tube Voltmeter—Oscil- Ll (please print)

Voltage Gain — Computing loscope—Signal Generators—

Voltage Gain — Distortion.  Tools — Soldering — Chussis ADDRESS —

MULTI-ELEMENT Construction-BASIC VAC-

TUBES. Miller Effect—Tet- UUM TUBE CIRCUITS. ciry Gl Sy
O GNP NOURP> NONP» QU » &
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Electrlc APPLIANCES

Learn at Home ¢ $3 to $5 an Hour

Spare Time, Full Time * Be Your Own Boss

REE BOOK tells about

profitable business you can
run — right at home. Repalr
Electric Appliances, using
simple tools. Pays $3-§5 an
hour!

CASH IN ON THIS BIG BOOM
400 MILLION Appliances are
in American homes right
now. People need them fixed.
You make good money doing
it. In your basement, garage,
even your kitchen.

QUICK WAY TO GET STARTED
For less than 20¢ a day our
——— ——— —— — ————
NATIONAL RADIO INSTITUTE, Appliance Div.
Dept. DAMI, Washington 16, D, C.

Send Free Book, Free Appliance Repair
Course Lesson. Am interested in:
[ Spare Time Earnings [_] My Own Business

[J Better Job
Name...... R T LT T L PRy Y .
Address.
City

easy, pictured instruction —
backed by 45 years of success
in home-training — prepares
you for top earnings. Earl
Relid of Thompson, Ohio
says: ‘‘Made $510 in one
month spare time.”” At no
extra charge you get Appli-
ance Tester, too. Finds trou-
ble-spots. checks Your work,
Get your FREE Book and
FREE Sample .
Lesson!bhflall .‘E{‘_‘" N 3
coupon below, »
letter or post- P‘ ?4
card, now. . "‘»‘»

OI'POR Tunity

“rosuciion 10
APPLAOCE Stavicieg

Zone. .
A(tr:dl'ed Member National Home Study Counciln omm mm a— o o=

1
1
|
|
i
i
|
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..""LEADERS IN SPECIALIZED
RECEIVING EQUIPMENT"

MOBILE
FIXED
CONVERTERS

+ POLICE ’
* FIRE " instanr.
+ COMMERCIAL
« CITIZEN’S

ND

E 345A A new mien wain
‘rysta on.
omplete trolted  Convert-
$29.95 o ]i‘u‘e]]ent sen-
v

Rum{n d construc:
Y

radios.
: no high
supply, 2-5
or 150-162 MC.

Requirus
oltage
4 MC

KUHN CONVERTERS . . . the most advanced line
. - designed for optimum performance.

348A b 344A
Complete 2 Complete
$34.95 g $23.95

Trlnsl\xonized directly tun- | o

ble Converter. Powered with
G(If contalned mercury cell.
Excellent sensitivity and sta-
bility. r)eshrn(d for car, home
or portahle receivers.

new low cost Crystal Con.
trolled Converter desigmed for
use with standard transistor
car radios. Operates dlrectly
from 12V DC. Rugged con-

types available: Atreruft VHF struction. Good sensitivity.
115-130 MC or 150-162 MC. | itange 2.54 MC,
ORDER TODAY or Complete $14.95

SEND FOR FREE 315A A low cost Tupable Con
verter r " ar

CATALOG . . . con- - of: ; Mrcquatfzé
VHF M

taining compiete
information on a

150- .
Easily ins(allul For use
with home or auto sets.
3164

full line ofs Directly Tunable
3 C rt Avatlabl i
CONVERTERS AND four “rangesi 6. 30° :lc“
o 2 1
RECEIVERS FOR or 150 160 MC. Complete
EVERY APPLICATION $21

20 GLENWOOD

CINCINNATI 17,
OHIO

38

Bookshelf
(Continued from page 34)

quencies, gives the locations of fixed trans-
mitters, headquarters of the mobile units,
class of service, and call letters.

Published by Cominunication Engineering
Book Co., Radio Hill, Monterey, Mass. 18}
pages. Soft cover. $5.00.

ACS S 0O O we §

MOST-OFTEN-NEEDED 1962 TELEVISION
SERVICING INFORMATION
M. N. Beitman

A collection of factory-prepared data for all
popular 1962 TV sets, this manual is de-
signed to simplify servicing and adjustment.
Double-page schematics, alignment data,
and printed-board views are included, as
well as recommended changes, waveforms,
and voltage charts.

compiled by

Published by Supreme Publications, 1760
Balsam Rd., Highland Park, Ill. 192 pages.
Soft cover. $3.00.

New Catalogs Available

You can keep informed of the latest equip-
ment, parts, and prices with free 1962
catalogs now available from Lafayette Elec-
tronics, Allied Radio, and Radio Shack. For
340-page Catalog 620, write Lafayette
Radio Electronics Corp., 165-08 Liberty
Ave., Jamaica 33, N.Y. The Allied 444-page
Catalog 210 is obtained from Allied Radio,
Dept. 201-K1, 100 N. Western Ave. Chicago
80, Ill. “The Shack” will send along a copy
of its 336-page ‘‘consumer’” catalog if you
drop a line to Radio Shack, 730 Common-
wealth Ave., Boston 17, Mass.

Kit builders will want to have the latest
Heathkit and EICO catalogs. Heathkit's
comprehensive 100-page catalog lists over
250 different units—40 of them new ones;
it’s available for the asking from the Heath
Co., Benton Harbor, Mich. The free 28-page
EICO catalog includes over 80 items—write
EICO Electronic Instrument Co., Inc., 33-00
Northern Blvd, L.I. City 1, N.Y.

Data on more than 400 industrial and
special-purpose tubes are arranged in easy-
to-read reference chart style in CBS Elec-
tronics’ new 52-page catalog. Principal
characteristics and ratings are shown, as
well as base diagrams and physical dimen-
sions. For catalog PA-400, send 50 cents to
CBS Electronics, Danvers, Mass.

Always say you saw it in—POPULAR ELECTRONICS
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We’d like to send you
these important new books for a
7-DAY FREE TRIAL EXAMINATION

CLASS D CITIZENS RADIO Leo G. Sands

- Anesn.
f i » class\n\ Here is the first complete book on Citizens Radio Operation. Ever since the initial
v e

c"‘lZENs use of 2-way radiotelephone by police departments, this field has been growing in
’ importance and apptlication. Now, with more than a million vehicles equipped for its
RAD'O use, Citizens Ruadio is a major phase of the electionics field. This important new volume

covers every aspect of the field—its history, rules. and everything about how it works—
in seven big chapters with one hundred major sections. You'll learn exactly what

Citizens Radio is, its applications, what equipment you need. the full story on receiver
citcuits and transmitters, antennas, installation, and muaintenance, full FCC rulings,
Of A b how to apply for licenses, etc. Many illustrations. $4.95

COMPUTERS AND HOW THEY WORK )
by James Fahnestock

Here is a fact-filled exciting guidebook to the wonderworld of electionic computers,
with more than 120 illustrations and easy-to-follow tables in 10 big chapters. Step by
step. you'll see and understand the workings of every type of computer ever used
This important new book illustiutes the Dhasic principles of computers in methods
that require no knowledge of clectronics. You'll learn all about computer memories,
flip-flops and the binary counting system. You'll learn the mathematical language of
computers where 1 1 10. Other chapters show you how computers use tuhes and
transistors to make complex logical decisions in thousandths of a second. COMPUTERS
AND How TugeY WORK is mustl reading for career minded students and for electionics
pros who want a more complete knowledge of this field. $4.95

THE ELECTRONIC EXPERIMENTER’S MANUAL
by David A. Findlay

With a few dollars worth of basic tools, and this book to guide you, you can explore
the magic of electronics cxperimentation more completely than ever before. In a
few short hours. you'll start your first project. You'll learn about every component
used in experimentation, every tool, its function and why it is used. There ate 10 big

\

RO o1 5 d e bemar & b iof

sections, each covering a specific phase of construction. There's a giant section of
projects you can build, test equipment you'll construct and use m your future work.
TuE ELECTRONIC EXPERIMENTER'S MANUAL will give you the professional know-how

you must have no matter what phase of electronics is your specially. $4 95

SEE YOUR ELECTRONICS PARTS JOBBER OR BOOKSELLER OR USE COUPON BELOW!

— e e e et i e A e D e TS M e e e e

ELECTRONICS BOOK SERVICE e
7 DAY FREE I

One Park Avenue, New York 16, N. Y.

Please send me........... copies of CLASS D CITIZENS RADIO
EXAMINATION and bill me at only $4.95 a copy plus postage and handling. |
Please send me........... conies of COMPUTERS AND HOW THEY WORK. and
When your books arrive, bill me at only $4.95 a copy nlus postage and handling.
| Please send me. ... ... .. copies of THE ELECTRONIC EXPERIMENTER'S

read and enjoy their diver-
sity of contents, the thor-
oughness of their coverage.
Then after seven days ex-
amination, if you decide that
they are not everything you

MANUAL, and bill me at only $4.95 a copy plus postage and handling.

1f | don’t agree that this is one of the best electronics investments 1've ever

made. | may return the book(s) wtihin seven days and get a full refund. |
. TR enclosed. (SAVE MONEY! Enclose payment with Your order and |
| we'll pay the postage.)
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want, send them back and 1 NAMe . ekt b s 5 18 1A Al Ties EMOL A el 1% 5o e 0T, G T8 AT B
RN complete refund i : AT PSS ot rer s e s o b B ik B 8 i 3 s o a8 B B o4 B8 s B fesbiens B L 6 e B
of the purchase price. H ) ) |
) 1 | City - R B Zone ... State. ' EF 626 |
T - RES—— — — e —_— — -
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Citizens Band Transceivers
from
Kit
$59.95
Wired

6- & 12V
Battery
Eliminator

Wired $38.95

New
Transis-
torized
Stereo/
Mono
4-Track
Tape
Deck
RP100
Semikit (electronics
form) $299.95

Smon e e
CPéisat
in kit
Wired ;399.95

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

e

Power

70W HFB7: $74.95
28W HF86: $43.95

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS

$89.95

BEST BUYS IN TEST EQUIPMENT

New Metered
Variable Auto-
Transtormer AC
Bench Supplies
Mode! 1073

(3 amps) -
Kit $35.95 Wired $47.95
Model 1078 (7%2 amps)
Kit $42.95 Wired $54.95

o g
Tube T
Tester
=625

Kit $34.95 Wired $49.95

y T

& Charger
#1050
Kit $29.95

Extra-filtered for
transistor equipt. =1060
Kit $38.95 Wired $47.95

BEST BUYS IN STEREQ AND MON

QT T D
ORI

New FM-AM Stereo Tuner ST96
Kit $89.95 Wired $129.95
Incl, FET

FM Tuner HFT90
Kit $38.95 Wired $65.95
Incl. FET

Metal Cover $3.95

NEW FM-Multiplex
Autodaptor MX99
Kit $39.95

Wired $64.95
(Patents Pending)

New 60W CW Transmitter 2723
Kit $49.95 Wired $79.95

Peak-To-Peak
VTVM =232
& Uni-Probe®
Pat. =2,790,051
Kit $29.95
Wired $49.95

VIVM 2221
Kit $25.95 Wired $39.95

RF Signal
Generator
=324

Kit $26.95 =
Wired $39.95 |2

NEW AC
Volt-Watt
Meter #260
Kit $49.95
Wired $79.95

0 HI-FI

New 70-Watt Integrated
Stereo Amplifier ST70
Kit $94.95 Wired $149.95

i

[ e e ]
e ged
New 40-watt Integrated

Stereo Amplifier ST40
Kit $79.95 Wired_$129.95

Stereo Preamplifier HF85
Kit $39.95 Wired $64.95

EXCELLENGE
IN
CREATIVE

EELECTRONI

Over 2 MILLION
EICO instruments in
use throughout the
world. Compare, take
them home — right
‘'off the shelf’ —
from 1500
neighborhood
dealers, most of
whom offer

budget terms.

Bookshelf Speaker System
HFS1 Kit $39.95 Wired $47.95

S

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

Wired $79.95.
Complete with
rechargeable
battery & charger.

0C—5 MC
S” Scope =460
Kit $79.95
Wired $129.50

$” Push-Pull Scope 5425
Kit $44.95 Wired $79.95

rrr !

s h
£ -
0 1 : NY_P[:\
v yd., L.L. 1 Py
Vo send free Catalog désc{rrgéng(ereu
VZO.M 5 ‘ %]0 lop—quahty pmd‘sjtﬁor'( Course for
Kllt s { Hi-Fi Guide, free MY o rest
ik N|uvice ticense, N me o e
EICO dealel 75 Wil for WhEr
3 \ 'G\r{é{)oEsBeog(‘t Tor postage & handling.
& €
Name T
Multi-
o | Adress -
Trace; City zone . State
=145 ; I ‘
el <05 \ add 5% in the Wes
Wired $28.95 \——

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M.

40
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e oM
lectroluminescence

At one time only a dream of science, heatless illumination is

[;
b

ol
6C

now a reality. Electroluminescence is being put to work to

make paper-thin panels which someday may light your home.

By JAMES E. PUGH, Jr.

N EARLY TIMES, the glowing tree-trunk seen by a lone traveler in

the woods or the strange ‘“‘burning’’ of the sea noticed by a wide-eyed
sailor seemed to portend evil and disaster. Today we know that both
are caused by chemical reactions in the cells of tiny living things, and
our superstition has changed to active interest. Scientists have been
fascinated by the heatless light produced by certain organisms for
decades but, until recently, they couldn’t even come close to duplicating
it on a practical scale.

The introduction of the fluorescent lamp (1938) was a step in the
right direction. Here, less power was wasted in the production of use-
less heat than with an incandescent bulb, though the loss was still
substantial. In the late 194(’s, however, the phenomenon of electro-
luminescence, a direct conversion of electricity to a ‘“cold” light much
like that found in nature, moved out of the laboratory. Today you can
buy an electroluminescent lamp for a few cents in any hardware store.

But just what is electroluminescence? Well, Webster defines lumines-
cence as ‘“‘any emission of light not ascribable directly to incandescence,
and therefore occurring at low temperatures.” Generally speaking, lumi-
nescence is caused by excitation of the electrons in a chemical com-
pound called a ‘“phosphor.” In the case of living things which luminesce,
the excitation is brought about chemically and the phenomenon is usual-
ly referred to as chemiluminescence. Therefore, electroluminescence, as
you might guess, is luminescence produced by a phosphor which has been
excited €lectrically.

Electrical ‘'Sandwich.” Though electroluminescent lamps are not yet
efficient enough to provide general lighting (being most commonly used
as night-lights), they have some unique physical and electrical char-
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ALUMINUM FOIL

(BACK ELECTRODE)

PHOSPHOR
LAYER

GLASS PLATE —>

acteristics which suggest many uses.
The lamps are made by sandwiching a
layer of phosphor (often zinc sulfide)
between two plates of electrically con-
ducting material. The front plate usual-
ly consists of glass having a special
transparent coating which allows it to
act as an electrode, and the complete
unit is not much thicker than that plate.

When an alternating current is con-
nected across the two plates, the elec-
trons in the phosphor are excited to a
higher energy level—causing it to emit
a soft, glareless light with almost no ac-
companying heat. The color of the light
depends on the selection of the phosphor

Sandwich-like construction of an
electroluminescent lamp can be
seen in this simplified drawing.
The front plate has a transparent
conductive coating which acts as
an electrode, yet passes light.

TRANSPARENT
=77~ CONDUCTIVE COATING
(FRONT ELECTRODE)

and the impurities which are deliberately
introduced into it. Green, blue, orange,
yellow, gold, red, and white phosphors
are available, but at present green yields
the most light.

Contrast the way in which light is
produced by an electroluminescent lamp
with the operation of standard fluores-
cent or incandescent units. Though a
phosphor is also used in the fluorescent
lamp, it is not excited directly by an
electric current—but rather by ultra-
violet rays. These rays are produced
(along with wasted radiations at other
frequencies) by an electrical discharge
through mercury vapor gas. In the case

Graphs show brightness versus frequency (left) and voltage (right) for lamps of different ratings.
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The manufacturing equipment, in theory, imposes
the only limitation on the size of the lamps. Here, a
phosphor layer is being baked in an infrared oven.

of the incandescent lamp, of course, the
light is only a byproduct of the heat gen-
erated in a fine wire by the passage of
an electric current.

Advantages and Drawbacks. The new
light source is usually produced as a flat
sheet, but it can be cut into almost any
conceivable shape. And, since no vacuum
is required for its operation, the only
limits to its physical size are those im-
posed by the manufacturer’s equipment.
One unit recently made by Sylvania
measures eight by two feet-—a whole wall
could be made to glow with a soft, pleas-

B O
t
®

~

BRIGHTNESS
IN FOOTLAMBERTS

‘T 2

O

5 1.5 25 35 4 45
TIME IN THOUSANDS OF HOURS

o
=)

Freedom from *‘burn out’’ is one feature
of the new light source. Light output
simply diminishes with time as lllus-
trated in this graph of a typical lamp
operating at 120 volts, 60 cycles. One
manufacturer’s conservative estimate of
the maximum usable life of his prod-
uct under these operating conditions
is 5000 hours. Another maker claims up
to 20.000 hours of useful operation.

November, 1961
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What may be the world’s largest electro-
luminescent lamp measures eight by two
It has a brilliance of five foot-

feet.

lamberts, an estimated life of five years.

TYPICAL CHARACTERISTICS

OF ELECTROLUMINESCENT LAMPS

Operating Voltage

Operating Frequency

Resistance
(of a square foot)

Capacitance

Operating Current
(@ 120 v., 60 cps)
Light Output

(@ 120 v., 60 cps)

Life Expectancy
(@ 120 v., 60 cps)

Available in stand-
ard voltages from
120 to 600 volts

Most useful range:
25-1000 cycles

24,000-55,000
ohms, depending
on voltage rating

0.35-0.109 uf./sq.
ft., depending on
voltage rating

16-36 ma./sq. ft.

0.5-1.9 footlam-
berts

5000-20,000 hours
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Westinghouse

BROOKLAWN DR.

3UCKINGHAY PAZE

i A

Sylvania phetos

Electroluminescent lamps are weil suited for
use as indicators of all kinds: above is a
glowing street sign, plus night-and-day photos
of a tractor dashboard incorporating the new
light saurce. Interior decorators have also been
finding applicaticns for electroluminescent
lighting—table top in photo below emits a
soft "‘candlelight”’ glow fiattering to diners.

ant light by installing a number of
these panels side by side.

The electroluminescent lamp’s main
drawback is its present inability to pro-
duce enough light for high-intensity ap-
plications. The light output of a given
phosphor, however, can be increased by
raising its supply voltage and/or fre-
quency. Though 120-volt, 60-cycle opera-
tion is common, special oscillators have
been used to provide higher frequencies
(up to 20,000 cycles), and lamps rated
at voltages up to 600 are readily avail-
able. An interesting idiosyncrasy of
these lamps is that, with some phos-
phors, a color shift occurs as the fre-
quency is raised. In the case of one
green phosphor, the color changes to
blue at frequencies over 400 cycles.

It will be a while before you can light
your house with glowing ceiling or wall
panels but, in the meantime, electrolumi-
nescent lighting will find plenty of appli-
cations. In addition to their other ad-
vantages, these “miracle” lights have a
usable life expectancy of up to 20,000
hours. During this time a burn-out never
occurs—the light intensity simply de-
creases slowly until it reaches a level so
low that the unit must be replaced.
Then, too, power consumption is quite
low. A Westinghouse “Rayescent” lamp,
for instance, draws only 0.6 watt per
square foot when operating at 120 volts,
60 cycles.

Present and Future. Long life, free-
dom from “catastrophic” burn-out, and
glareless light make these lamps par-
ticularly well suited for use as indicators
of all kinds. Among the applications in
this category which have been suggested
or already developed are lighting for air-
craft, auto, and boat instrument panels,
highway signs, and “read-out” numbers.

Interior decorators, too, are excited
by the possibilities of this flexible light
source. Glowing walls and ceilings (pri-
marily for decorative effect rather than
illumination) are already a reality, and
electroluminescent panels have been in-
corporated into many types of furniture.
Perhaps in the not-too-distant future
this revolutionary lighting material will
be improved to the point where it can
be used for general lighting as well as
decoration—and you may have to look
in an antique store to find one of today’s
“old-fashioned’’ light bulbs. ~30~
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Build a

RADIATION
DETECTOR

Sensitive 1onization chamber
By JACK MANDEVILLE

detects 1ons produced by

ONSTRUCTION of an ionization-

chamber type radiation detector is
usually limited to a ‘laboratory’” of
sorts, since this is the only place where
the special tools and machinery nor-
mally needed to fabricate and assemble
such a detector will be found. But build-
ing the ionization chamber described
here requires only hand tools and readily
available, inexpensive materials.

This radiation detector is actually a
rate meter which indicates radiation in
terms of time (i.e., 10 milliroentgens
per hour). The instrument gives a rela-
tive reading based upon the rate of radi-
ation before and during exposure to the
radiation source. With proper facili-
ties, it could be calibrated to indicate
the actual amount of radiation present.

Except for a tube and a meter, the
necessary parts are frequently encoun-
tered in the spare parts box of any
electronics experimenter. And even if
you start out by purchasing all neces-

nuclear radiation
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sary materials, you'll probably find that
the total cost of the instrument won’t
exceed $30.00 or so.

Construction. The ionization chamber
consists of a medium-sized, thin-walled
can with a lid. (A half-pound shorten-
ing can with a hinged 1lid is ideal.)
Mounted in the chamber are a three-pin
connector and a device (terminal board
or clamp) to hold subminiature electrom-
eter tube V1 (see Fig. 1).

The meter chassis (showninFigs.2and
3) is connected to the ionization cham-
ber by a plug and cable combination and
contains a 0-50 pa. meter, three poten-
tiometers, a switch, batteries, and a tran-
sistor. Actually, meter M1 can be al-
most any basic movement up to 0-250 pa.
—the more sensitive the meter, the
more sensitive the instrument. (As a
matter of fact, the author used a 20-pa.
Triplett unit he had on hand rather
than the 50-pa. meter specified.)

Take care during construction to avoid
contaminating the electrometer tube by
breathing on or holding its base. If the
tube is thus contaminated (zero-signal
plate current will exceed 150 pa. in such
cases), you can decontaminate it by
washing it with alcohol and cleaning it
with a brush.

46

Adjustment Procedure. To set up the
unit for radiation measurements, per-
form the following steps in the order in-
dicated here.

(1) Turn potentiometer RI to its full
counterclockwise position.

(2) Turn potentiometer R3 to its full
clockwise position.

(3) Turn potentiometer R4 to its full
counterclockwise position.

(4) Switch S1 to “on.”

(5) Allow about a minute for condi-
tions to stabilize.

(6) If the meter reading is below mid-
range, rotate R} clockwise until the
meter indicates mid-range. If the meter
reading is above mid-range, rotate R3
counterclockwise until the meter indi-
cates mid-range.

(7) Adjust R3 for zero (background
radiation without source).

(8) Place a radioactive source next to
the chamber.

(9) Adjust R1 and R} for a full-scale
meter reading.

(10) Repeat steps 7, 8, and 9 until
readings are constant.

Properly adjusted, this instrument is
capable of detecting radiation from such
weak sources as the dials of luminous
wrist watches. But remember that the

POPULAR ELECTRONICS
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Fig. 3. Controls and meter M1
are mounted on chassis (top),

with batteries and transistor GAT e et — )
attached to bottom plate. Han- 7 A !
dles (see Fig. 2) and rubber . i
feet (above) are both optional. pd :
R3 si,” |
500N 1
MWM—9 "
7 R2 M B2 I
Fig. 4. Circuits for ionization oNizaTion L. A ! 680N L3vT- |
chamber (box at left in dia-  CHAMBER A = \ﬁ; 2N28 @ § :
gram) and d.c. amplifier; J1 8l 0-50pa.
and Pl at top refer to connec- "35\’1-_ _{s_w_]
tors on cable between two units. 2';:{ I L
Cable consists of three wires —_— 5.4V
to connect points A, B, and C. T~
intensity of radiation varies inversely electrometer tube results in a corre-

with the square of the distance, and
large fluctuations in rate cannot be ex-
pected from weak sources at great dis-
tances.

About the Circuit. Radiation particles
from the source to be detected will en-
ter the chamber and ionize the atoms
and/or molecules in the air. The result-
ing ions will have either a positive or a
negative charge and will therefore be
either repelled or attracted by the col-
lector grid and the shell of the ion
chamber.

The flow of these ions constitutes a
flow of current in the grid cathode-shell
circuit. This flow of grid current in the

November, 1961

sponding increasc or decrease in plate
current.

The actual circuitry is shown in Fig.
4. The electrometer plate current (ap-
proximately 100 wa.) is used for base
bias and signal current for the tran-
sistor d.c. amplifier. Connected in series
with the collector of transistor @7, the
meter effectively monitors the amplified
d.c. signal.

Potentiometer RI controls the basic
sensitivity of the ion chamber and the
base-emitter circuit of @1. Resistor R2
is a current limiter for transistor pro-
tection, while potentiometers R3 and R
control calibration of the meter. B30~
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(€] GOES ONTV
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Private eye Roger Smith (center) awaits report via CB from colleague
Efrem Zimbalist, Jr. (at left), as ‘Roscoe’” hovers in the background.
Zimbalist and Smith are the mainstays on ABC’s '‘77 Sunset Strip.”

VERY Friday evening between the hours of 9 and 10,

some 20 million-plus TV viewers watch “77 Sunset
Strip.” A Warner Bros. production broadcast over the
ABC television network, “77 Sunset Strip” is the pioneer
hour-long detective/adventure show.

Much credit for the continuing success of this show
goes to the two leading men, Efrem Zimbalist, Jr., and
Roger Smith. Ideally suited for the parts they portray,
Zimbalist and Smith typify the American concept of a
“private eye.”

In the series of this show now being broadcast, ob-
servant POPULAR ELECTRONICS readers will be able to see
these two detectives make use of CB equipment—em-
ploying the phony call-sign 11J5486. A CB transceiver
has been made a part of the office furniture in this TV
series, and hand-held transceivers will also appear from
time to time.

We at PoPULAR ELECTRONICS are proud to report that
we assisted in this exposure of CB on network TV.
Needless to say, we urge all of our readers to tune in the
following three shows where CB equipment plays an
important part: “The Bridal Trail Caper,” ““The Bel Air
Hermit” and “The Unremembered.” Your local TV pro-
gram listings will tell you when these shows are on
the air. —30—
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A battery-operated power supply for portable operation
of a standard electroluminescent lamp

By JAMES E. PUGH, IJR.

THE electroluminescent night-lights now on the market are handy
gadgets to have around. Drawing a minimum of current, they’'ll
bathe a room in a soft, pleasant glow—yet can be left burning day
and night at a cost of only a few pennies a year. Though designed
to work on the a.c. line, the current demand of these units is so
small that a battery-powered Hartley oscillator is more than ade-
quate as a power supply.

With the oscillator described here, you can use your night-light
on hunting trips; in trains, boats, and cars; or anywhere a soft,
low-intensity lamp is needed. A line cord has been included for
switching to a.c. when such operation is possible, and a convenient
intensity control allows you to vary the brightness.

The Circuit. Transistor Q1 is connected as a Hartley oscillator
and powered by battery BI. The 6.3-volt secondary of transformer
T1 serves as a tapped oscillator coil. Resistor BRI and capacitor
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Center-tapped secondary of reverse-
connected transformer T1 is coil
for Hartley oscillator circuit. About
125 volts appear across primary.

Hnry
607

LAMP

PARTS LIST

Bi-—9-volt battery (Burgess 2N6 or equiva-
lent )

C1—5-uf.. 15-volt clectrolytic capacitor

C2-—160-pf., 15-volt clectrolvtic capucitor

Q1-—2N408 transistor

R1-—-6800-0m. Vi-watt resistor

R2—1I-megohm potentiometer (lincar taper)

SI—D.pd.t, togele switch

S2-—D.ps.t. switch (on R2)

SO1- Chassis-ixype a.c. receptacle (Amphenol
61-1° or equivalent)

T1—Filament  transformer; primary, 117
volts; sccondury, 6.3 volts @ 1.2 amp.
CT (Staicor I’6134)

1—4357 3307 x 41”7 sloping  panel utility
box (Preavier ASPC-1200 or equivalent)
I--120-volt. 0.02-walt Sylvania “Pancles-

cent” uight light

Misc—"Painter knob jor R2, 7-lug terminal
strip, rubber fect. batiery connector, cable
clamp for line cord, hardware, ctc.

C1 determine the pulse rate, which is
about 60 cycles with the values speci-
fied. When the oscillator is in operation,
its output is stepped up by T1, and ap-
proximately 125 volts are available at
the primary of this reverse-connected
transformer. The primary of T1 is wired
to the night-light socket (SOI1) through
intensity-control potentiometer R2.

In the schematic, switch SI is shown
set for battery operation as described
above. When 81 is in the A.C. position,
however, battery BI is disconnected and
potentiometer R2 and socket SO1 are
switched from T1's primary to the a.c.
line. Switch 82, which is ganged to po-
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AL

e
Chay——1"
1

TERMIN
STR

SEI2UNY

BATTERY CLAMP

CABLE CLAMP

Parts fit neatly in compact utility
box. Note that most oscillator com-
ponents mount on the terminal strip.

tentiometer R2, turns the unit on and off
regardless of which type of operation Si
is set for.

Construction. For best appearance and
ease of operation, the circuit is housed
in a 4%” x 47%” x 4Y” sloping-panel
utility box. To avoid damage to furni-
ture, fasten three small rubber feet to
the bottom of the box.
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Pictorial diagram clearly shows parts layout and wiring details. Terminal strip at left is
tilted forward for a better view of its connections, and color coding of T1's leads is shown.

Using the photograph as a rough
guide, drill all the mounting holes. It's
most convenient to make the opening
for socket SO with a 1.%” punch or hole
cutter, but it can be drilled out and filed
to size. Now bend a 2%,” x 10" strip of
soft steel as shown to form a battery
clamp.

With the above construction details
carried out, you can proceed to the
mounting and wiring of the components.
Begin by mounting transformer T1 and
cutting its leads to the lengths needed.
Next, solder all wires to switech 81,
making sure to allow enough lead length
to reach the various other components,
and fasten the switch in place.

All of the connections to the terminal
strip should now be made—take care to
avoid heat damage when soldering in the
transistor. Then mount the terminal
strip, as well as socket SO and poten-

November, 1961

tiometer R2/switch S82. Finally, install
the line cord and battery and complete
the wiring.

Using the Supply. For battery opera-
tion, set S2 to the Battery position; to
operate from the a.c. line, set the switch
to A.C. In either case, R2/S2 will turn
the light on and off and control its in-
tensity. The lamp glows green when op-
erated from the line, but you’ll notice
that it’s blue when the oscillator is being
used as the power supply. The color
change is caused by a high-frequency
component in the oscillator's pulse.

If you’d like to experiment with dif-
ferent oscillator frequencies, you can
change the values of RI and C1. Reduce
either or both to increase the frequency,
or increase them to decrease the frequen-
cy. For greater light output at very low
frequencies, the pulse should be broad-
ened by making C1 much larger. —30-
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"HEAT WAVE

Prolong the life of your equipment by giving it

adequate ventilation

By CHARLES H. WELCH

Right Side Up. With the rectifier tube [
and capacitor close together in this am- o e )
plifier, the temperature of the electro- R

lytic stabilized at 100° F in 30 minutes. R

HE DAMAGING EFFECT of heat is

one of the least understood and most
neglected problems in operating elec-
tronic equipment. Hi-fi amplifiers and
tuners have been particular casualties—
they are often placed in poorly ventilated
enclosures where excessive heat can make
the most trouble.

To obtain a clear picture of what heat
damage means to hi-fi owners, let’s take
a typical audio power amplifier tube, the
6AQ5, fit it with a standard tube shield,
put the tube in an unventilated cabinet,
and apply voltages equal to those found
in the average amplifier. Within a few
hours, the tube’s glass bulb will reach a
temperature of about 400°C, or T750°F.
In other words, the tube is HOT.

What is the 6AQ5’s response to this
treatment? You may consider yourself
lucky if the tube lasts for 1000-1500

52

hours. Since it is not uncommon for a
6AQ5 to last about 10,000 hours, ex-
cessive heat has lopped off possibly 90%
of the useful tube life.

However, this isn’t the only thing that
has occurred-—if the tube happens to be
part of a hi-fi amplifier. The 6AQ5, to-
gether with other heat-dissipating com-
ponents in the circuit, will have raised
the temperature in the unventilated en-
closure to about 125°C. This exceeds the
rated operating temperatures for electro-
lytic capacitors, some resistors, and even
a few transformers.

Our amplifier has started a frantic
race to see which of its components will
fail first. Let’s look at what heat does
to the various components.

Capacitors. Practically all capacitors
used in hi-fi equipment will be tempo-
rarily or permanently damaged by ex-

POPULAR ELECTRONICS
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cessive heat. The most sensitive is the
electrolytic capacitor. When it is oper-
ated near its maximum voltage rating,
and the temperature exceeds the manu-
facturer’s rating, the leakage current
goes up sharply. This causes additional
heating, which again causes the leakage
current to increase . . . making for a
vicious spiral which ends abruptly in the
explosive demise of the electrolytic.
Resistors. Not only can composition

resistors be damaged by excessive heat,
but in normal operation they may give
off some heat of their own which adds to
their problems—and those of surround-
ing components,

One manufacturer of

emission, interelectrode and
cathode emission loss.

When you purchase an amplifier, take
a close look at how and where the tubes
are mounted. They should be in a posi-
tion where air can circulate freely.

Use of the common J-type tube shield
generally raises the temperature of the
tube envelope by 50°C. Some designers
of hi-fi equipment now feel that too many
tubes are often shielded in preamplifiers
and amplifiers unnecessarily.

Give your hi-fi a chance to breathe,
and you’ll find that it will work better
and longer, with fewer—if any—break-
downs due to excessive heat.

leakage,

Wrong Side Up. Turning the amplifier
ol over put the capacitor above the tube;
¥ its temperature rose to 136° F in

30 minutes and was still climbing.

quality composition-type resistors says
that his product can be expected to in-
crease in resistance by about 6% for
each 1000 hours of operation at a tem-
perature of 150°C. This means that the
voltages and currents applied to the
tubes in your hi-fi system can be expect-
ed to change, either throwing the system
out of balance, or introducing distortion.

Semiconductors. Practically all selen-
ium or silicon rectifiers and diodes are
affected by heat. Generally speaking, the
maximum forward current of a semi-
conductor must be lowered as the tem-
perature goes up. In one typical unit, a
forward current rating of 750 ma. at
40°C drops to 250 ma. at 125°C.

Tubes. Operating tubes above their
rated temperatures often leads to the
tubes becoming gassy. Other heat-
induced reasons for tube failures are grid

November, 1961

Improved Tube Shield. Five times as expensive
as the J-type tube shield (left), the Type B shield
from International Electronic Research (right)
dissipates heat rapidly. In tests by the author,
tubes fitted with this shield were 200° F cooler.
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WAYS TO GET CLIPPED

Suggested by JOHN A. COMSTOCK

TIE CLASP—TEMPORARY CLIP. Almost
every male experimenter has a few old.
battered tie clasps in his dresser. They
can be put to use as heat sinks in
transistor experiments, or as tempo-
rary connectors to hold several wires
together which don’t need to be sol-
dered. A tie clasp will also serve as an
alligator clip in the negative lead of a
VOM or VTVM.

ALLIGATOR CLIPS GUIDE SAW. A pair
of alligator clips will help keep a hack
saw blade in place when you re starting
a cut in thin sheet metal. On many
occasions, you'll find that using these
clips will be easier than filing a notch
to start the new cut.

CLOTHESPIN TEST CLIPS. You can
make a couple of jumbo-size test clips
in a hurry from plastic spring-type
clothespins. Solder lugs to the ends
of your test leads and fasten them to
each clip with self-tapping screws
turned into the coil of the spring. Then
cut a small U-shaped wire and solder
it to the spring on either side of the
clip; the other end of this wire is your
electrical contact in the jaws of the
plastic clip.

CURTAIN CLIP COILS CORD. If you're
tired of tripping over dangling power
leads, take up some of the slack with
plastic curtain clips. These clips can
be found in the housewares depart-
ment of any five-and-dime store. If the
cord is excessively long, use two cur-
tain clips—one near the plug, the other
near the appliance.

POPULAR ELECTRONICS
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F YOU OWN one of the popular Heath-

kit CB-1 Citizens Band transceivers,
here’s a neat way to add an eflicient
squelch circuit to the receiver section.
The squelch will block almost all of the
“between - stations’ superregenerative
hiss and man-made noise—yet, if set
properly, it will pass the weakest r.f.
carrier. Installation involves adding
only a few components and making some
simple wiring changes.

About the Circuit. The changes to be
made center around the plate circuit of
detector V1b. This circuit, before and
after modification, is shown in Figs. 1
and 2 respectively. In both diagrams, all
original components are marked with
their Heath part numbers. In Fig. 2,

November, 1961
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By R. L. HAWBAKER, 1@W@&975

all new components are designated by
numbers beginning with “50" (i.e., V501,
R502, etc.). Portions of the -circuit
which are left unchanged have bheen
drawn with dotted lines.

Tube V501 is a 6ALS5 dual diode, only
half of which is used. Its plate voltage
is taken from dropping resistor R501
and filtered by a network consisting of
R503 and R504 and capacitors C502 and
C503. The cathode is biased through
resistor R502 and potentiometer RI106;
it receives the audio output of tube VIb
through capacitor C501. Capacitor C504
couples V501's audio output (by way
of volume control R108) to the grid of
the first audio amplifier (V2b).

Potentiometer R106, formerly the re-
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LIo4

cila
= 001 pf.

RIO8
TO FIRST AuDIO

IMEG.
AMPLIFIER (v2B) (VOLUME CONTROL)

Fig. 1. Plate circuit of Heathkit
CB-1's detector before modifications
are made. Regeneration control R106
will become the squelch control.

generation control, serves to control the
squelch. Resistor R501 sets the regen-
eration at a fixed value, and the author
found that this causes no inconvenience
—the model shown has operated over the
entire Citizens Band with no noticeable
loss in sensitivity.

Squelch control R106 is normally set
so that the cathode of diode V501 is
slightly more positive than the plate. In
this condition, the tube will not conduct
and no signal will pass through to V2b.
When a carrier is received by detector
V 1b, however, the diode’s plate voltage
will rise until the plate becomes more
positive than the cathode. The tube then
conducts and the signal passes through.

With R106 set so that V501 is just on
the threshold of conducting, a rise in
plate voltage of only one volt will “‘break”
the squelch. The average readable sig-
nal causes a rise of 3 to 5 volts, but
superregenerative hiss and/or most man-
made noise will not increase the voltage
to the value necessary for conduction.

Remember, though, that this device is
not a noise limiter. It serves mainly to
squelch the hiss which is characteristic
of a superregenerative receiver when no
signal is being picked up. Man-made
noise is also suppressed when no signal
is present, but once a carrier causes the
tube to conduct, any noise will ride
through as well.

Installation. The only mechanical
changes which must be made in the
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CONTROL)‘ \

Fig. 2. The circuit in Fig. 1 after
it is modified. Dotted portions of
the schematic represent sections
which have been left unchanged.

CB-1 are the addition of a socket (SO1)
for V501 and an extra terminal strip
(T81). The pictorial diagram (Fig. 3),
which shows the corner of the chassis
(wiring eliminated ) where these parts are
located, will help you with the place-
ment. The original parts are marked
with their Heath designations.

The author installed a 5-terminal (one
grounded) terminal strip, even though
a 3-terminal unit would have worked, to
get good spacing of the parts. Only the
terminals marked 1, 2, and 3 are used.
Notice also that, to conserve space and
avoid drilling an extra hole, one side of
the new socket is held in place by one of
the mounting nuts for V2&s socket.
Place a solder lug under the mounting
nut for the other side of the socket.

Wiring Steps. Once SO1 and TSI are in
place, you're ready to go ahead with the
wiring. The steps are itemized below—
carry them out in order and check off
each one as you have completed it. An
asterisk appearing after a terminal
means that the last connection has been
made to it and it’s okay to solder.

All of the terminal numbers mentioned
in the following instructions refer to
Fig. 3, and the photo of the underside
of the chassis will give you an idea of
the relative positions of the components.
When wiring, be sure to route all com-
ponent leads so that they are as short
and direct as possible. In this way, un-
desirable effects, such as hum pickup or

POPULAR ELECTRONICS

wwwW americanradiohistorvy com


www.americanradiohistory.com

capacitor
C503-—0.001-uf. ceramic disc capacitor
C504—0.01-uf. ceramic disc capacitor
R301—100,000 o/ims

R502—1 megohm all Vs-watt
R503—470,000 ohms resistors

R304-—560,000 ohwmns

SO1—7-pin miniature tube socket

TS1—35-lug terminal sirip (center lug grounded)
1'501—6ALS5 tube

Misc.—Tube shicld for V2, solder lug, hard-

k ware, efc.

C501,C502—0.05-nf.. 400-volt

J

Llog

SOLDER LUG

c502

Bottom view of CB-1 chassis shows
some of the components to be added.
Extra terminal strip (not visible) makes
for a professional-looking installation.

Fig. 3. Components in area of chassis
where changes are made. Part and
terminal numbers are keyed to instal-
lation and wiring instructions in text.

L102
VOLUME ,
CONNECTOR
¢ ONNECTO
(R108) 1
I!' \
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Top of chassis after conversion [ooks
much as it did before. Only new com-
ponents visible are V501 and the
shield for V2. Control R106 is

old part with new function.

the introduction of feedback will be
avoided. In addition, you'll have a
neater-looking job.

(1) Remove the 150,000-ohm resistor
(R7107) connected between terminal 2 of
choke L1704 and terminal 1 of terminal
strip “D.”

(2) Remove and save the 0.001-uf. ca-
pacitor (C114) connected between termi-
nal 2 of L704 and terminal 1 of volume
control R108.

(3) Connect a 100,000-ohm resistor
(R501) between terminal 2 of L10} and
terminal 1% of terminal strip “D.”

(4) Disconnect the lead from the cen-
ter terminal of regeneration control
R106 (not shown in Fig. 3) and move it
to the ungrounded end terminal.”

(5) Connect the center terminal™ of
R106 to terminal 3 of terminal strip TS7.

(6) Connect pin 3% of socket SO1 to
80 1's center shield terminal.

(7) Connect SO!’s center shield termi-
nal* to the solder lug® installed under
S807’s mounting nut.

(8) Connect pin 4% of SO1 to pin 4%
of V2's socket.

(9) Connect R502 (1,000,000 ohms)
from terminal 3% of TSI to terminal 1 of
S01.

(10) Connect €501 (0.05 uf.) from
terminal 2 of L10} to terminal 1% of
801.

(11) Connect R503 (470,000 ohms)
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from terminal 2% of L1710} to terminal 1
of TSI.

(12) Connect €592 (0.05 pf)) from
terminal 1 of TSI/ to terminal 2
(ground) of TSI.

(13) Connect R504 (560,000 ohms)
from terminal 1% of TSI to terminal 7
of 801.

(14) Connect C503 (0.001 pf.—for-
merly C114) from terminal 7 of SO/ to
terminal 2% of TSI.

(15) Connect C504 (0.01 pf) from
terminal 7% of SOI to terminal 1* of vol-
ume control R108.

With the wiring completed, the only
work remaining is to install a shield on
V2. Tube V2's socket could be changed
to the type having a fitting for a shield,
but the author found it more convenient
simply to slip the shield over V2 and
solder it to one of the socket mounting
screws.

Using the Squelch. After all of the wir-
ing has been double-checked, turn on
the receiver and let it warm up. Start
with R106 at its maximum resistance
position, rotating it until the super-
regenerative hiss just stops. The control
is now set for proper operation and need
not be readjusted until the set has been
shut off and turned on once more. After
you've used your new squeleh circuit
for a while, you’ll wonder how you ever
got along without it. ~f30~
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ELECTRONIC ANALOGY QuUiz

By ROBERT P. BALIN

Electronic circuits perform functions similar to many
mechanical devices and natural phenomena, and find-
mg an analogy between them often leads to a better
understanding of both. Sce if you can match the num-
bered electronic circuits on the left with the lettered
sketches on the vight. Answers appear on page 124.

O

7 —— 8 — G H
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LABELING--SIMPLIFIED

By CHARLES SMITH
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Hartley oscillator
intercom signal through home receiver

LMOST any home radio receiver will
perform as an efficient intercom with
the addition of this simple circuit. Be-
cause the intercom signal is actually
“broadcast” into the receiver, it’s not
necessary to make extensive modifica-
tions to the radio’s audio system. When
it isn’t in use for communication, the set
can be operated normally—or even
played through the remote intercom
speaker. Handy to have around the
house, the sensitive intercom can be used
as a ‘“baby sitter,” door announcer, or
paging system.

The Circuit. Transistor @1 is connected
m a simple Hartley oscillator circuit
which is tuned to the broadcast band. A
PM loudspeaker, connected in series with
the tap of coil L1 and used as a micro-
phone, supplies the modulation. The
oscillator is powered by B1, a single pen-
light cell.

The receiver’s loudspeaker is discon-
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circuit  transmits

By MARTIN H. PATRICK

nected from the output transformer, and
the speaker and transformer leads are
connected to “Talk-Listen”’ switch S2.
Also connected to 82 is a second, remote
speaker (SPKR 1).

Switch 82 is so wired that, in its
“Listen” position, remote speaker SPKR 1
modulates the oscillator and the receiv-
er speaker is connected to the output
transformer. Anything spoken into
SPKR 1 is transmitted to the receiver by
the oscillator and heard in the receiver
speaker. In the “Talk” position, the
connections are reversed—the receiver
speaker does the modulating and the re-
ceiver’s audio output is connected to the
remote speaker.

Construction. First check to see that
the receiver you’re planning to use has
a PM (permanent magnet) loudspeaker.
Most of the newer sets do, but older ones
are often equipped with dynamic speak-
ers (you can recognize these units by

POPULAR ELECTRONICS
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L1

100 TURNS

TALK
p p L

——

200 TURNS

PLISTEN

} TO RECEIVER'S SPEAKER

1 Switch S2 in intercom circuit
h interchanges SPKR 1 and radio
: speaker between output of receiver
! and input of Hartley oscillator.
1
1

$2 (SHOWN IN "LISTEN" POSITION)

RECEIVER'S OUTPUT

}TO SECONDARY OF
TRANSFORMER

B il TS

the fact that they have four leads rather
than two). Receivers with dynamic
speakers are not suitable for use with
this intercom circuit.

When you've got your set picked out,
remove it from its cabinet and discon-
nect the loudspeaker from the output
transformer secondary. Next, attach new
sets of leads (each about three feet
long) to the speaker and transformer
secondary. The receiver can now be re-

November, 1961

HOLE FOR
S2's SHAFT

Ll

SPKRI

PARTS LIST

B1-—1.5-volt penlight cell (Burgess Tvpe “Z7
or cquivalent)

C1—0.1-uf., 200-volt paper capucitor

C2-—0plional-—see text

T1—Open-circuit phone juck

L1—300 turns of #29 or %30 enameled wire,
tapped at 100 turns. scramble-wound on a
5/16”-diameter, 17-long form—sce lext

P1—Phone plug

O1-—2N1265 transistor

R1—1500-0lm. YVi-watt resistor

S1—S.p.s.t. switch

S2-d-pole, 2-position rotary
switch (Mallory 324271 or
cquivalent)

SPNR 1—PM speaker to match
wiit in radio—see text

Misc—3V4" & 3145” perforated
board, wood or plasiic box.
transistor socket, bualtery
holder, enclosure and cable for
remote speaker, ele.

Major components are mounted
on perforated-board chassis
housed in wooden box, but plas-
tic case could be used instead.

TO
RECEIVER

installed in the cabinet with the new
leads running through a convenient
opening in the rear. The free ends of
these leads will be connected to S2.
With the receiver modifications com-
pleted, proceed to the construction of the
oscillator/control unit. The author
mounted all of the parts, with the ex-
ception of switch S1 and jack J1, on a
3%%” x 3V,” piece of perforated board.
The board was housed in a homemade
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wooden box to which S1 and JI were
fastened. Switch S2’s shaft extends out-
side the box through a {;”-diameter hole.

You can vary the construction details
to suit yourself, but don’t use a metal
box. Coil L2 is also the oscillator’s “an-
tenna,” and to shield it in a metal en-
closure would prevent the signal from
reaching the receiver. A small plastic
instrument case or utility box should
make a good substitute.

Wiring the unit is a simple job, but
be sure to keep the leads as short and
direct as possible. Capacitor €2 should
not be installed at this point, since it
may not be necessary (see ‘‘Operation”
section).

Coil L1 consists of 300 turns of No. 29
or No. 30 enameled wire ‘‘scramble-
wound’’ on a {%”-diameter, 1”-long form.
At the 100th turn, make a tap about 4”7
long by twisting together a loop of the
wire. Bring the tap out to the end of the
coil and wind the remaining 200 turns
over it. The form can be cut from a
piece of %”-diameter polystyrene rod or
tubing. A 34” x 3,4” plastic square glued
to each end of the form retains the wire
and makes a handy mounting base.

To finish up, select a remote loud-
speaker (SPKR 1) that matches the
one in the receiver as closely as possible
and house it in an appropriate enclosure.

Install phone plug PI on the end of
SPKR I's cord, plug it into JI on the
oscillator/control unit, and you're ready
to try out the intercom.

Operation. Place the oscillator/control
unit so that coil L7 is parallel to the re-
ceiver’s loop antenna and as close to it
as possible. Then move remote speaker
SPKR 1 into the next room (to avoid
feedback) and snap on power switch SI.
Turn on the receiver and tune in the
oscillator’s signal; it should be strong
enough to ‘“drown out” any broadcast
station which happens to be on the same
frequency.

With a friend stationed at SPKR 1,
turn 82 to “Talk” and speak into the
receiver's speaker—your voice should
come from the remote speaker. To re-
ceive an answer, turn S2 to ‘Listen”
and have your friend talk into the re-
mote unit-—you should be able to hear
his voice through the receiver speaker.

If SPKR 1 and the receiver speaker
are well-matched, the remote and local
volumes should be about the same. If
they are not, you should be able to equal-
ize them by connecting a paper capacitor,
size determined by experimentation,
across one speaker or the other (see
C2 in the schematic). In the author’s
model, a 0.05-pf. unit was installed at
SPKR 1. —B30—

FLY SWATTER BECOMES
CARTRIDGE TESTER

An inexpensive plastic fly swatter is
the basis for this simple, but handy,
gadget for testing phono -cartridges.
Cut off 10” of the swatter’s handle and
discard the ‘“business end.” Then tape
a 307 length of standard phono pickup
arm cable to the handle as shown in the
photo below, installing a pair of minia-
ture alligator clips on the short end and
a phono plug on the long end. In use,
the cartridge is taped to the end of the

handle and connected to the cable via
the alligator clips. Plug the free end of
the cable into an amplifier and support
the cartridge over a record revolving on
any turntable.

—Art Trauffer

.
PHONO PLUG=~~g e 00

PHONE
CARTRIDGE
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Headband bracket matches tapped holes. Use separate leads for each speaker, and phase for best bass.

STEREO HEADSET
on a BUDGET

By R. F. DRISCOLL

OU CAN ASSEMBLE your own stereo headset for about half the

price of a factory-made product. Pick up a pair of Quam 25A07TN
replacement speakers (they come with holes tapped in the back plate),
a pair of headset cushions, and a Trimm headband. Cut the four
flanges off the speakers, and fit the speakers into the headset cushions
(be careful of the speaker cones) after attaching some flexible wire
leads to the voice coil terminals. Attach the Trimm headband by
sweat-soldering a bracket with holes to match the spacing of those
already in the speakers. Connect each pair of leads to plugs, reversing
the leads to one plug for best bass, then sit back and listen. ~30—

Total cost of the five items you will need to make Speaker mounting flanges should be clipped off as
the stereo headset should be approximately $4.60. shown. Eniarge holes in cushions for best response.
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PEDIACOUMETER

FElectronic jack-in-the-box aids

hearing tests of small fry

VI‘ESTING the hearing of children too
young to understand the usual meth-
ods is a difficult problem. To solve it,
Dr. C. Olaf Haug of the University of
Texas medical school has developed an
electronic jack-in-the-box.

Called a “Pediacoumeter,” the machine
is equipped with seven dolls—each rep-
resenting a different audio tone. The
child is told (see photo sequence start-
ing at top left) that if he hears a doll
cry out and presses the button, the doll
will be released.

Each ear is tested for the seven tone
signals. A hidden operator controls the
test via a selector switch and a master
switch to prevent accidental or prema-
ture release of a doll head. Then the
operator increases the strength of the
tone signal until the child reacts.

With 3- and 4-year olds, the Pediacou-
meter has been providing complete audi-
grams in 80% of the cases tested. Dr.
Haug reports that evaluation of hearing
deficiencies at a time when they are most
easily cured can prevent permanent psy-
chological damage to a child.

—Dennis J. Cipnic



www.americanradiohistory.com

for photographers

Bi-Slave
for AG-1s

The flash bulb on your camera triggers the slave

into action—providing an extra ‘‘sync-in’ flash

HOTOFLASH FANS, both amateurs

and pros, are always interested in
adding at least one photoelectric slave
unit to their lighting equipment. But
the Bi-Slave is unique since it has no
competitors on the market which can
fire the mighty but tiny AG-1 flash bulb.
(The “Bi” in the unit’s name is derived
from two photoelectric cells which pick
up the triggering light from the camera’s
flash bulb.)

Costing less than $16.00 to build, the
Bi-Slave can be assembled in an evening.

November, 1961

By JIM GOSS

In fact, building two or three at once
adds only about one hour to the con-
struction time because you save valuable
workshop “tooling-up” time. If you
make two Bi-Slaves and like to tote
around a case of AG-1 bulbs (144),
you’'ll find that the total weight is only
two pounds.

To use the Bi-Slave, you simply snap
in an AG-1 flash bulb, set a switch (S1)
to “on,” aim the reflector at the sub-
ject, then let the flash bulb on your
camera do the rest. The Bi-Slave will
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OPEN FLASH
SWITCH S2

WALZ AG-1
REFLECTOR
ADAPTOR

synchronize up to 1/30th of a second on
X and F and up to 1/125th of a second
on M synec.

The brighter the room, the shorter the
distance the unit must be from the trig-
gering flash bulb. Tests made using the
AG-1 as the triggering light determined
that, in normal room illumination, the
slave could be 12 feet away. In semi-
dark rooms, it’s possible to position the
slave up to 20 feet away. But this dis-
tance can be increased by using #35 or
larger type flash bulbs. (Electronic flash
units will not trigger the Bi-Slave be-
cause the flash duration is normally too
short to activate the photoelectric-relay
circuit.)

Since the two photoelectric cells face
out, the AG-1 Bi-Slave can be placed on
either side of the camera. An added
push-button switch (S2) permits the
user to trigger the slave by hand when-
ever open flash shots are taken.

The circuit is simplicity itself. When
the series-connected photoelectric cells
(PC1 and PC2) sense a burst of light,
their voltage output climbs suddenly,
providing a positive pulse through C1 to
the base of @I. This causes @1 to con-
duct heavily and energize the relay, K1.

68

Compact design keeps slave’'s weight down to six
ounces; reflector adaptor can be removed when
slave is not used. ‘‘Open Flash™ switch (S2)
does not fire bulb unless S1 is set at ‘“‘on.”

ON-OFF SWITCH

OPTIONAL TRIPOD
MOUNTING SOCKET

As the contacts on K1 close, the charge
stored in C2 is discharged through the
flash bulb in socket SO1.

When the bulb fires, it opens CI’s dis-
charge path and BI begins to recharge
the capacitor. By the time the spent
bulb is removed and a new unit installed,
C1 is fully charged and set to fire again
when the next pulse energizes the relay.

Mounting the parts is easy provided
that you spend enough time positioning
them and marking hole centers. Follow
the parts layout the author used and
you should have no trouble.

Punch a 3,” hole for the reflector
adaptor in the chassis box cover, center-
ing it exactly over the location of bayo-
net socket SOJ. An off-centered hole
will prevent you from mounting the
reflector adaptor properly.

Mount the two B2M photoelectric cells
on top of the unit, making sure that you
face the glossy-coated surfaces on the
cells out to the sides. A clear plastic
tube, of the type that many drugstore
items come in, is cemented over the cells
to protect them from accidental knocks.
An optional plate tapped for a 1/4-20
thread secured to the bottom of the
unit serves as a tripod socket.

POPULAR ELECTRONICS
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Wiring up the unit irtroduces no prob-
lems except at the transistor leads—grip
each lead with a pair of long-nose pliers
between the transistor and the solder
joint to prevent the heat of the soldering
iron from damaging the transistor. When
the wiring is finished, ke sure to tape the
metal shell on the B.C. pack capacitor,
C2, to prevent shorting. Also, a careful
check should be made for other acci-
dental shorts and wiring errors.

To test the unit, insert the battery and
secure the cover on the chassis box.
Snap the Walz AG-1 reflector adaptor
into the bayonet socket and plug in an
AG-1 flash bulb. Then set off a flash
bulb about 10 feet away from the Bi-
Slave, and POP!—the flash bulb in the
slave should ignite. Use a new bulb and
test the Open Fiash button—it should
fire the flash bulb only when S/ is “on.”

November, 1961

Battery B1 snaps into holder springs of B.C. pack
(C2) which, in turn, is mounted in the penlight
cell holder. Metal shell connected to negative
terminal of C2 must be taped to prevent shorts.

PARTS LIST ~

B1-—15-volt battery (Eveready F504 or equiva-
lent)

C1—20-uf., 6-volt clectrolyiic capacitor

C2—Nodak Midget B.C. pack (100-pf.)*

A1—S.ps.t. relay. 1000-0hm d.c. coil,
pull-in (Sigma 11F-1000-G/SIL)

PCt, PC2——Solar cell (luicrnational Rectifier
B-2M Sun Batlery)

Q1—2N44 transistor

R1-—10.000-0/nn, 1-watt resistor

S1—S.p.s5.t. slide switch

8§2—S.pst. switch. wormally-open push-button
type (Switcheraft Tini-Switch 9351 or equiva-
lent)

SO1-—Single-contact bavonct candelabra socket
(Allied Radio 32857 or cquivalent)

1 Walz AG-1 reflector adaptor”

1-—Penlight dry-cell holder (monnts B1 and C2)

1—4Y4 x 2% x 1Y Chassis box (LMB 101 or
cquivalent)

Misc.—Wire, solder, hardware. elc.

7-ma.

(A vailable from most plotographic supply xtor&v.)

Your photographic supply dealer has
nondestructive test lamps that you can
use in place of the AG-1 flash bulbs dur-
ing these tests if you wish.

Now you are all set to take some pic-
tures. Incidentally, if you forget to turn
the unit off, don’t worry about it. The
battery circuit will be disconnected until
you remove the burned-out bulb and put
a new flash bulb in the socket. 30~
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MEET THE WINNERS!

If you read POPULAR ELECTRONICS for December, 1960,
carefully, youw'll remember the “Bonus for Authors” awards
we outlined at that time. Checks totaling $625.00 are now
in the hands of six authors whose articles were published
during the first half of 1961. As promised, “bonus payments”
cqual to the original purchase price of their storvies wrere
made to three of these authors. In addition, consolation
checks of $50.00 each went to the three “runners-up.”
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LISTEN TO
YOUR HEART

BEST “ELECTRONIC NEWS” FEATURE ARTICLE

The winner of the bonus for the most outstanding '‘electronic news' ar-
ticle in any issue of POPULAR ELECTRONICS published between January
and June, 1961, is Charles Fowler. His article, “The Noise That Banishes
Pain" (January, page 47), told the story of audio analgesia, inciuding
results of tests and equipment designs that he had perfected. Hundreds
of readers asked for more information—especially as to where the “‘white
noise’ phonograph records could be purchased. Mr. Fowler, now a free-
lance writer, is probably best remembered for his long tenure as the editor
of High Fidelity magazine.

A close second in this category was Ken Gilmore's story “The Truth About
the Danger of Radar Waves."' Although not of as great immediate personal
interest as Mr. Fowler's article, the radar story was recognized as a prime
example of factual reporting. Appearing in the March issue (page 41),
it has since been reprinted for the U.S. Air Force safety training program.

BEST HI-FI ARTICLE

There was never any serious competition for Jim Kyle's “Sweet Sixteen’’
story in the January issue (page 55). This story described the construction
of a speaker system using 16 five-inch speakers wired in series-parallel.
For months the author was deluged with mail, while manufacturers hap-
pily sold over 12,000 speakers for use in “Sweet Sixteen’s.”’ Jim's follow-
up article in the April issue (page 55) elaborating on the design of this
system augmented the downpour—whetting more appetites and further
deluging the author with hundreds of postcards and letters.

Runner-up in this category was ‘‘Sinclair’’ for his humorous article called
“On The Grid.” This surprise-ending story, which appeared in our February
issue (page 66), received much favorable comment,

BEST ELECTRONIC CONSTRUCTION ARTICLE

Selecting the best article in this category was not an easy job. However,
reader interest definitely favored the four-transistor cardiac monitor de-
scribed and built by Edward Lininger (‘‘Listen to Your Heart,” June,
page 47). This device picks up the minute voltages generated by muscular
action and converts them to audible sounds. Scores of readers could not
resist duplicating it for friends working in the field of medicine, and it
has also turned out to be a great Science Fair project.

CB'ers cast their votes for Don Stoner's ‘‘Citizens Band Q-Multiplier’
(March, page 76) in such great numbers that Don is the runner-up in this
category. His device sharpens the selectivity of many CB transceivers.

Congratulations to all the winners—and thanks to all of
owr readers iwho told us about the stories they liled Dest

POPULAR ELECTRONICS
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Pick up your plate, screen, bias, and
heater voltages from one compact supply

By E. H. MARRINER, WwsBLZ

HIS VERSATILE bench supply is

ideal for test-powering receivers,
amplifiers, small transmitters, and a va-
riety of other types of electronic gear.
Designed around the now-familiar silicon
diode rectifiers, it dispenses with the
usual rectifier tubes and their associated
filament transformers. The four d.c. out-
puts deliver 560 volts at 100 ma., 230
volts at 100 ma., 150 volts (regulated)
at 15 ma., and 0-130 volts (negative) at
15 ma. An additional output provides

.3 volts a.c. at 8.5 amperes.

About the Circuit. The high-voltage
secondary of transformer T1 is connected
to a bridge rectifier circuit employing
diodes D1 - DS8. Two 400-PIV diodes in
series are used in each leg of the bridge,
each diode pair being the equivalent of
a single 800-PIV unit. Choke LI and
capacitors CI and €2 form a filter which
smooths the pulsating d.c. from the rec-
tifier circuit. The output of the filter is
about 560 volts under a full load of

November, 1961

100 ma. Bleeder resistors R/ and R2
also act as a voltage-dividing network,
insuring that the same voltage appears
across each of the two filter capacitors.

Transformer T1, incidentally, has a
rating of 200 ma. But this assumes the
use of a standard full-wave rectifier
which delivers only about half of the
transformer secondary voltage (270
volts). With the bridge cireuit actually
used, almost the full 540-volt secondary
r.m.s. voltage is available. The power
capabilities of the transformer remain
the same, however, so its current load
must be cut in half.

The center-tap of transformer TI
would not be used if the full secondary
voltage were all that was desired. Avail-
able at the center-tap, though, is half
of the bridge rectifier’'s output. Feeding
this output through another filter system
(capacitors €3 and C}, choke L2) gives
us a 250-volt, 100-ma. source. Part of
this voltage is dropped, through resistor
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Photographs of bottom and top of the power supply chassis clearly
show parts layout and most wiring details. Capagitors Cl - C4
(above) are mountea on terminal strips. Wiring of zicdes D1 - D9
and resistor R5 is simplified by use of a terminal board. Power
resistors Rl - R4 (below) are placed atop chassis for ventilation.

POPULAR ELECTRONICS
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Ti

O6.3vaC
0 8.5AMP

000000000

D1-D8=INI69S

Since diodes are used for rectificat'on in the
circuit, there are no filaments to light. Fila-
ment winding on T1 serves to light pilot lamp.

+560V

t00mag.

+ 150V
REGULATED

Ft T2 15mo.
=3 I +c3 ca
z I at. a0pt.
= | asov 450V
o—/ - - 9
s +] 4 INI634 +250V
100ma.
RS
2t €5 —0-130V
40ut O15ma.
250V

/_PARTS LIST

C1, C2, C4—40-pf.. 450-v0lt electrolytic capac-
itor

C3—4-uf., 450-volt clectrolyviic cupucitor

C5—40-uf., 250-volt electrolytic capacitor

D1 - D§—1N 1695 diode or equivalent

D9—1N 1694 diode or equivalrnt

F1—3-ampere, 3AG fuse

11—o-volt pilot lamp (G.E. Type 47 or equiva-
lent )

11,712,713, J4—Insulated tip jack

L1—2.3-henry, 150-ma. filter
C2304 or equivalent )

L2—S8-henry, 100-ma. filter choke (Thordayson
20C33 or equivalent)

R1, R2, R4—100.000-0hm, 20-watt. wire-wound
resistor

R3—8000-0hm, 3-watl, wirc-wound resisior

R5—33-0/m, 2-walt resistor

R6—50.000-0hm, 1-watl potentiometer

S1—S.p.s.t. toggle switch

SO1—Octal socket

T1—Television replacement power trausforimer:
primary, 117 volls; secomdaries. 540 volts CT
@ 200 ma., 5 volts @ 3 amperes (not used),
6.3 volts @ 8.5 amperes (Stancor P-8172 or
cquivalent—sec text)

T2—Power transformer; primary, 117 volts;
sccondaries, 125 volts @ 15 ma.. 6.3 volts @
0.6 amperes {Stancor PS-8415 or equivalent)

VI—0A42 tube

1—Chassis-cabinet  cowmbination (California
Chassis LTC-463 or equivalent—see text)

Misc.—Binding post, fuse holder, pilot light

assembly. terminal strips. terminal  board,

grommets, solder lugs. line cord and plug.
insulating washers for R1 - R4, cte.

choke (Staucor

3

J

November, 1961

R3, across an 0A2 regulator tube (V1),
providing a 150-volt, 15-ma., regulated
output. Resistor R}, of course, is a
bleeder for the filter system.

It should be kept in mind that the
560-volt, 250-volt, and 150-volt outputs
are all drawn from the same power trans-
former (T1). To avoid overloading T1,
the combined loads on these outputs
should not exceed about 100 ma.

A separate transformer (T2) is the
basis of an independent bias supply de-
livering 0-130 volts (negative) at 15 ma.
Diode D9 (protected by current-limiting
resistor R5) and capacitor C5 do the
rectifying and filtering. Potentiometer
R6 controls the voltage. The 6.3-volt
winding on transformer T2 powers pilot
light 11, and is not used for anything
else.

All of the outputs from both trans-
formers are brought to an octal socket
(801) located on the front panel. In
addition, the four d.c. outputs are con-
nected to monitoring jacks (J1-J%}), so
that voltages may be measured while a
load is plugged into SOI1. A grounded
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Front panel of power supply
is simple, yet complete;
SO1 is output socket, J1-J4
allow metering under load.

TO POWER SUPPLY

é
s

binding post for use with the monitoring
jacks is on the rear lip of the chassis.

Construction. The author housed the
power supply in a chassis-cabinet com-
bination (Model LTC-463) available
from the California Chassis Co., 5445 E.
Century Blvd.,, Lynwood, Calif. The
chassis measures 11%4” x 6157 x 81%” and
the 414” x T&” x 92" perforated cabi-
net is fitted with a 4%” x 714”7 front
panel. (Any similar unit may be used.)

Switch S1, the fuse holder, and pilot
light I1 occupy the upper half of the
front panel. Potentiometer R6, socket
801, and jacks JI-J4 are mounted
through matching holes in the chassis
front and lower front panel.

On top of the chassis are transformers
T1 and T2, chokes L1 and L2, tube V1
and resistors R1 - R4. (Transformer T1
in the author’s model is a Philco 32-8673
TV replacement unit which was pur-
chased at a surplus sale; an exact Stan-
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This schematic shows how author
connected SO1 and J1-J4 to power
supply outputs, but any other
convenient arrangement will do.

cor equivalent is indicated in the Parts
List.) It may be necessary to remove
T1's top cover to provide clearance for
the chassis to slide into the cabinet. Re-
sistors RI - R} are held down with long
machine screws passed through their
centers—insulating washers on the ends
of the resistors prevent shorts to the
screw heads and the chassis.

The rest of the components are
mounted beneath the chassis. Diodes
D1 - D9 and resistor R5 are wired to an
insulated terminal strip. Capacitors
C1-C} are fastened to a system of
terminal strips and solder lugs bolted to
the chassis.

To make a neater looking job, the au-
thor cabled most of his wiring. This is
not necessary, however, and the leads
may be routed in the most convenient
manner. Be sure, though, to use rubber
grommets to protect all leads passing
through the chassis.
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LONG ABOUT the end of this year,
Citizens Band licensees should pass
the quarter-million mark: applications
have been pouring into the FCC at the
rate of better than 10,000 per month.
And with all this activity on the band,
many users have been giving serious
thought to possible ways of reducing or
eliminating interference.

Back in June, 1961, mention was made
in this column of an inexpensive ‘“‘scram-
bler” that was being developed for CB
use. Since then, we have heard of
another such device being readied for the
market.

It's possible that enterprising CB'ers
with the required electronics knowledge
will be building adapters for their sets
that will trip a squelch control when a
certain coded signal is received. The use
of tone signals to establish voice com-
munication is permitted by the FCC, so
perhaps we could borrow a page from the
radio control boys and come up with
something of this sort.

Here are two other “blue sky’ ideas

for gadgets which might stimulate some
thinking among our reade.s who have
construction experience:
® an adapter which would not only
“open’’ the receiver when a certain sig-
nal was received, but would also indicate,
perhaps by a flashing light, when the
channel was in use by other parties.
@® 2 device, possibly using a telephone
dial, which could single out one of a
group of mobile units, or permit a call
from one mobile station to the base sta-
tion without other mobiles hearing it.

If foolproof units of this nature could
be developed, which the average elec-
tronics hobbyist could build from readily
obtainable parts, your CB Editor would
like to be one of the first to know.

Tech Notes. From Almon Hyrum
Clegg of Provo, Utah, comes this idea
for a base-loaded mobile antenna. He
says that it cost him about $2.00 and
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has given excellent results through snow,
rain and hot sun.

The loading coil is wound on a 5”
length of broom handle or dowel stock
with .209” galvanized wire, and has 24
turns; leave 314" leads on the coil. Drill
a 14” hole to a depth of 115” in one end
of the coil form and insert a 38” leagth
of spring steel wire. Then wrap the coil
end around the wire whip and soider
securely.

Mount the coil and whip on the end
of a No. 2% can (soup can), using a
long wood screw, and insert a rubber

38" LONG ROD

178" DIA.
24 TURNS OF .209" WIRE
SOLDER COIL
END TO ROD
SPLICE AND SOLDER COIL FORM
5" LENGTH
CUT FROM

COAX CABLE TO BROOM HANOLE

TRANSCEIVER &

Y-
= K

»
SHIELD
SOLDER LUG ll‘ -
|

RUBBER GROMMET

NO. 2-1/2 CAN

g LONG WOOD SCREW

grommet between the top of the can
and the boitom of the coil for a shock
absorber. With tin snips, cut the sides
of the can to within one inch of the top
and ‘“flange out” the strips thus formed.
Attach the center conductor of a length
of coaxial cable to the free lead from
the loading coil, and connect the coax
braid—with a solder lug—to the can.
Now mount the antenna on the auto-
(Continued on page 112)
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How 7o 7ol 7o

T HAPPENED during one of those
awkward conversational vacuums ab-
horred by party hosts. My host, an up-
and-coming insurance man, suddenly
turned to me and said, “I understand
you're a radio ham.”

I produced one of those it's-really-
nothing type of smiles. But secretly I
was flattered. All eyes were on me, in-
cluding those of three beautiful young
ladies. And then came the question that
must come to all hams at one time or
another.

“What do hams talk about?”

My interrogator was a platinum blonde.
When our eyes met, it was like an a.f.c.
locking circuit. We resonated.

“Well,” I began, “take that QSO—that
means talk—I had with a ham in India
the other day. He—"

“I know, I know!” broke in a bearded
chap who had just recited some weird
poetry while tapping a bongo rhythm on
his knees. ‘“This fellow had just been
bitten by a king cobra. Your message
made it possible to fly in antitoxin in the
nick of time.”

“No, this ham lives in the Himalayan
country—"

The blonde squealed. ‘“The home of the

Won-Hame

By FRED E. EBEL, W9PXA

man-eating tiger. The tiger had attacked
a native and was roaming the village for
its next victim. The ham wanted you to
send in professional hunters.”

I winced. “No, no, no! This ham was
just an ordinary postal clerk. He gave
me an S9 report and said my modulation
was tremendous.”

I had delivered this information with
considerable heat. But all I saw were
blank expressions. Perhaps they didn’t
understand. I cleared my throat. “You
see, this ham was on the other side of
the world, yet he gave me that wonderful
S9 report. It meant I was really barrel-
ing in.”

Another of those vacuums resulted.
My host smiled through clenched teeth.
His words would have made good bat-
tery acid. ‘“How wvery interesting. Please
tell us more.”

“Yes,” a pretty redhead said, “tell us,
what do hams really talk about?”

I searched my brain for a typical ex-
ample. I had it. A very interesting QSO
during which my DX contact had suc-
cessfully made two transmissions, though
his antenna had fallen to the deck of the
ship.

I managed a smile,

then: “I once
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talked to a ham who was the radio oper-
ator on a tramp schooner that was cross-
ing the South China Sea, and here’s the
interesting part—"

“The ship was caught in a typhoon,
sinking fast. But thanks to your quick
action, port authorities were notified and
a rescue ship got there just in time,”
said the redhead, beaming like a quiz
kid.

I wiped my brow, counted down from
X minus nine to zero before I answered.
“No, the interesting part was that the
antenna wasn't in the air. It was lying
on—" But I got no further.

“I know,"” blurted a shiny-eyed guest.
“Mutiny had broken out on the ship. The
captain already was bound to the mast
and the crew of cutthroats was trying
to get to the radio operator!”

The circuits in my brain shorted out.
I jumped to my feet and ran out as I
screamed: “Yes, that was it. Mutiny!
The crew had gone berserk. The typhoon
had ripped open the cages of the wild-
animal cargo. Three gorillas, two tigers,
an elephant, and five cobras were loose.
The boiler had just exploded, and-
and—" But the rest of my words were
lost in the wind as I raced home, hat-
and coat-less.

OW LONG I stood behind the closed
door of my apartment having visions

of two men in white coats coming to get
me, I don’t know. But finally, letting out
a huge sigh of relief, I sank into an easy

chair, after automatically switching on
the TV set. It was time to review the
past events with analytic calm. What
had happened? What had caused me to
blow my top?

Breaking into my thoughts came an
excited voice . . . “CQ emergency! CQ
emergency.”

I looked up. There on the television
screen, parka-clad and kneeling next to
a dog sled, was a man speaking into the
microphone of an emergency transceiver.

Then a cut to the radio shack of a
voung operator. “Read you loud and
clear, old man. What is your message?”’

Cut back to the frozen north. “Dogs
broke loose, partner broke legs in cre-
vasse fall, wolves closing in. Need im-
mediate help! Our position is—"

I switched off the TV, smiled. Of
course, that was it. The public is con-
ditioned to make-believe hams who have
exciting adventures. For them, no talk
about weather or technical stuff. These
fictional hams are men of action, their
conversation laced with ‘“Medical help
on the way' . .. “Stand by for instrue-
tions on emergency appendix opera-
tion. . .”

An idea played around in the back of
my head. Why not give my friends a
show? They wanted drama. I would
give them drama. Hama-drama'

I immediately wrote a dramatic sketch
of exciting, imaginative ham adventures
and put it on tape. Being a mimie, I had

(Continued on page 122)
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STRARQ s

\ as it affects MW

“I'm sorry to report that your “I'd like to try that anesthesia by stereo,
living stereo . . . has died.” but all | have are Desi Arnaz records.”

‘I1t's about my husband and that “With three women in the house,
darmn stereo, Doctor.” | don't think | could stand stereo.”
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DX’ING AND THE SUN

HE MOST EXCITING PART of ham

radio for many old-timers and new-
comers alike is working distant places
(DX’ing). But, according to some of the
stories heard on the ham bands lately
(quoting or misquoting various authori-
ties), the days of good DX conditions
are gone for the next 5 to 50 years.
These reports are based upon the decline
of the present 11-year sunspot cycle and
predictions that solar activity in the next
few cycles will be low.

Actually, such pessimism is not justi-
fied. While the 10- and 15-meter ham
bands are gradually becoming less re-
liable for regular long-distance work
(say 700 to 12,000 miles), they will im-
prove again in a few years. More impor-
tant, DX conditions on the 40-, 80-, and
160-meter ham bands are good right
now, and are getting better.

As we enter the 1961-62 DX season, 15
meters is livelier during the day than
it was a few weeks ago, and even 10
meters occasionally shows some signs of
life. In general, though, 20 meters re-
mains the best daytime DX band. As
day turns into night, however, these
bands usually go dead. leaving only 40,
80, and 160 meters useful for regular
DX work. Fortunately, static is now low
on these bands, and nighttime signals
from remote points are plentiful.

lonization Effects. High-frequency ra-
dio waves, like light waves, travel in
straight lines. Therefore, the curvature
of the earth would limit our communica-
tions range to line-of-sight distances if
these waves could not be ‘bent’” in some
manner. Obviously, they can be . . . and
this is where the sun comes in.

As the sun’s rays beat down towards
the earth, they ionize the atoms in the
“ionosphere,” a region located between
about 45 and 300 miles above the earth.
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By
HERB S. BRIER
W9EGQ

These ionized particles gather together
in layers, called the D, E, F1, and F2
layers, located at average heights of
45, 70, 140, and 200 miles, respectively,
above the earth. At night, the D and E
layers usually disappear completely, and
the two F layers combine in a single
layer approximately 175 miles high.

If the ionization is intense enough and
the frequency is not too high, radio sig-
nals striking these layers are gradually
bent, or refracted, back towards the
earth. The D and E layers, being the

rNovice Station of the Month.

Danny Weatherman, KN9ZGQ, Waveland,
indiana, submitted the winning photo in this
month’s contest. Danny has worked 22 states
so far with his Johnson “Adventurer’ trans-
mitter and Hallicrafters SX-43 receiver. His
paper route and neighborhood odd jobs pay
for his ham equipment, and he's saving now
for a new transmitter to gc with his General
Class license—which is on the way.

Danny will receive a 1-year free subscrip-

ahunsssREREREN
EEEsaryoRRERRaRYERE

tion to P.E. for his photo. If you'd like to try
for a similar award, send us a picture of
your station—preferably with you at the con-
trols, and include some information about
yourself, your equipment, and your activities.
Maybe you’ll be one of the lucky winners.
Entries shouid be sent to Herb S. Brier, c/o
POPULAR ELECTRONICS, P.O. Box 678,
Gary, Indiana.

EEBEEssRRNERRRNEENEET IR URER
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farthest from the sun, are the least high-
ly ionized. Frequencies above 7 mec.
usually blast right through them. On
good days, however, frequencies up to
about 30 mc. are “fielded” by the F2
layer and reflected back to earth.
“Skip” Conditions. The distance be-
tween the transmitter and the point where
the signal returns to the earth is called
the “skip distance.” Depending upon the
height of the reflecting layer and the an-
gle at which the signal strikes it, the
skip distance varies from as little as zero
miles on 80 meters in the daytime to over
500 miles at night. On 40 meters, day-
time ‘“‘skip” is currently over 500 miles,
increasing to over 1000 miles at night;

‘Ike’ Kisilevich, PJ2CR, P.O. Box
533, Curacao, Dutch West Indies,
spends most of his time on 15 me-
ters. He's trying to work all states
with his screen-modulated Globe
Chief De luxe—he QSL's 100%.
More details on PJ2CR appeared
in Jast month's “News and Views.”

and on 20 and 15 meters, minimum
“skip” is currently around 1000 and 1500
miles, respectively.

The maximum distance that can be
covered in a single hop is approximately
2500 miles, representing a signal trans-
mitted on a tangent to the earth and
reflected by the F2 layer. Actual “one-
hop” distances are usually less than this
ideal figure, but she signal is not restrict-
ed to a single hop. It may bounce be-
tween the earth and the ionosphere
several times, vastly increasing the
transmitting range.

The highest frequency that can be
used for “skip”’ communication between
two specified areas is called the maxi-
mum usable frequency (m.u.f.). The
m.u.f., depending as it does on the degree
of ionization in the ionosphere, is highest

80

during periods of intense sunspot activ-
ity. Since the sun is actually closer to
the earth in winter, daytime m.u.f.’s are
higher in winter than in summer. Winter
days are short, however, and the m.u.f.
starts decreasing as the sun sets—there-
fore, winter night m.u.f.’s are low.

Other Effects. Unpredictable solar ex-
plosions and magnetic storms (the latter
often accompanied by visible awrora
borealis displays) may blank out all DX
signals for days at a time. On the other
side of the ledger, intensely ionized
patches often suddenly appear, near the
height of the E layer, at any hour of the
day or night, summer or winter. They
will reflect signals, over distances up to

1400 miles, on frequencies up to 70 me.
Scientists call this phenomenon ‘‘spo-

radic-E propagation.” Hams call it
“short skip.”

The sun also agitates the molecules in
the “D region,” the lowest of the ionized
layers. The only effect of the D region
seems to be to absorb low-frequency radio
signals. Fortunately, it dissipates rap-
idly with the setting sun, which is why
80 meters improves so rapidly as dusk
arrives.

LOW-PASS FILTER REDUCES TVI

If your transmitter is reasonably well
shielded, yet still radiates v.h.f. harmon-
ics which interfere with your own or
your neighbor’s TV receiver, a low-pass
filter may be the answer to your prob-
lems. The 50-ohm unit described here
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works on all ham bands up to and in-
cluding 10 meters. It also covers the
11-meter Citizens Band.

A model of this filter was connected
to a 150-watt transmitter which had
been seriously interfering with a TV set
located five feet away. It reduced the
TVI to a negligible amount—and a $17.00
commercial low-pass filter, connected to
the same rig, did no better. The unit is
easy to put together and, if built accord-
ing to instructions, requires no adjust-
ment after completion.

Construction. The low-pass filter shown
here is built in a 4” x 4” x 2”7 aluminum
utility cabinet. The input and output
connectors (JI1 and J2) are mounted on

diagonally opposite sides of the box, ap-
proximately 34” in from the corners.
Next, four holes are drilled, one on each
2” side of the box, to accommodate 6-32
screws for fastening the solder lugs to
which the silver mica capacitors (CI,
C2, C3 and C4%) are grounded. The lugs
for grounding C1 and C} are positioned
approximately 11%4” away from JI and
J2 respectively; those for grounding C2
and C3 are positioned approximately
214,” away (see photo).

After winding the five coils (see data
in Parts List), carefully scrape and tin
their leads. Also scrape the capacitor
leads clean. These preparations permit
rapid soldering of the connections, so
the values of the capacitors will not be
changed by excessive heat. Position the
coils as shown in the photo to minimize

November, 1961

coupling between them, and cut the ca-
pacitor leads as short as possible.
Installation. Screw the covers on the
box and, for best results, bolt the unit
directly to the transmitter case. Use the
minimum practical length of coaxial
cable between the output connector of
the transmitter and the input connector
of the filter. You may be able to get

Jt L2
FROM
XMTR

L3 L4 J2 10
ANTENNA

OR
COUPLER

cl c2 c3 ca
| a7ppt, | 150pt. | 150 ppt. | aTypt,

Low-pass filter circuit is quite
simple, but parts placement and
lead length are critical. If you
use the layout shown and follow
the instructions carefully, the fil-
ter should require no adjustment
after it has been completed.

(— PARTS LIST———\

C1, C4—47-puf.. 3% silver mica capacitor (Cor-
nell-Dubilier Series 22R or equivalent)

C2. C3—150-puf., 5% silver mica capacitor
(Corncll-Dubilicr Series 22R or equivalent)
J1, J2—Chassis-type coaxial receptacle (Amphe-

nol 83-1R or equivalent)

L1, L5—35 turns wound from FI14 cnameled

L2, L4—7 turns 2 wire, 147 inside diam-

L3—S8 turns cter, 8 turns per inch

I—47 x 4”7 x 27 aluminum wutilily cabinet (Bud
AU-1083 or equivalent)

Misc—Solder lugs, screws, nults, etc.

_

away without any cable at all by using
an appropriate combination of coax fit-
tings. Connect the coaxial line from the
antenna or antenna coupler to the output
connector of the filter.

The filter is designed to work with 52-
ohm coaxial cable such as RG-8/U or
RG-58/U. If the SWR on the line is low
(under 2:1), the unit will safely handle
50 watts on 10 meters, over 100 watts
on 15 meters, and over 200 watts on 20
meters or lower. Although tests were
made at 150 watts input on 10 meters for
short periods of time, regular operation
at this power level would probably have
resulted in blown capacitors.

(Continued on page 115)
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EW photoelectric semiconductor de-

vices have been announced by two
manufacturers: Philco (Lansdale, Pa.)
and Solid State Products (1 Pingree St.,
Salem, Mass.). The Philco GAU-401
is a gallium arsenide photovoltaic de-
tector with greater sensitivity than re-
lated devices such as photomultiplier
tubes and silicon photodiodes, while the
Solid State Products’ “Photran” is bas-
ically a pnpn semiconductor switch that
can be triggered by light energy instead
of (or in addition to) an electrical sig-
nal.

Philco’'s GAU-401, shown in Fig. 1,
provides high sensitivity for both visible
and near-infrared radiation and, unlike
conventional photodiodes, does not suffer
a loss of sensitivity when exposed to
daylight. In addition, it can be used at
operating temperatures up to 120°C with
no loss of sensitivity. The detector
crystal itself is mounted in a standard

Fig. 1. Philco’s GAU-401 photovoltaic detector uses
standard TO-18

case modified to pass iight.
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Transistor Topics

By LOU GARNER

TO-18 transistor case, modified by the
addition of a small glass window.

Not yet in full production, the GAU-
401 carries a price tag of $100.00 (each)
in small quantities. As with other semi-
conductor devices, this price will prob-
ably drop considerably when mass pro-
duction is started.

In contrast to the GAU-401, which is
essentially a photovoltaic cell, the
“Photran” is roughly analogous to a
light-controlled thyratron. Before light
strikes its sensitive area, it is in a high-
impedance (over 10 megohms) ‘off”
state. When a light impulse is applied,
it switches rapidly to a low-impedance
(under 10 ohms) ‘“on” condition and will
remain “on” indefinitely until turned off
electrically. The light signal used to
trigger the Photran need only be a mo-
mentary pulse. In some respects, the
operation of the Photran is similar to
that of the “Dynaquad” discussed in the
September column, except that light
rather than a base current impulse pro-
vides the initial triggering signal.

Typical Photran circuit arrangements
are given in Fig. 2. Component values
are not shown, since they will vary with
the type of Photran, the supply voltage,
the sensitivity desired, and the nature
of the load. In Fig. 2(A), a d.c. power
source is used, and the Photran acts as
a light-actuated latching relay. When
light strikes the device, power is applied
to the load. Since the Photran continues
to conduct even when the light is re-
moved, an s.p.s.t. “reset” switch is pro-
vided to turn load power ‘“‘off.”

On the other hand, if an a.c. power
source is used, as shown in Fig. 2(B),
the Photran will provide half-wave recti-
fied d.c. to the load when light is applied
and no power when the light is removed.
The Photran itself will not conduct dur-
ing negative half-cycles whether or not
light is applied; this means that it is
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turned “off”’ automatically on alternate
half-cycles, eliminating the need for a
special “reset” switch.

A variation of the a.c. control circuit
is shown in Fig. 2(C); here, power is
applied to the load only when there is no

Fig. 2. Three typical circuits incorporating Solid
See text for details.

State Products’ “Photran.”

AC

light on the Photran, and is removed
when light strikes the unit.

As of this writing, prices range from
$14.00 for a 15-volt Type 3P15 Photran
to $46.00 for a 200-volt Type 3P200. In
all types, the maximum continuous for-
ward current (d.c.) is 300 ma., but
8-millisecond pulses of up to 5 amperes
can be handled.

Both the GAU-401 and the Photran
have potential applications in light sens-
ing and measuring instruments, in auto-
matic controls, in burglar alarms, and in
some types of computers. As far as the
hobbyist is concerned, these new units
might be used in such items as automatic
door openers, annunciators, automatic
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light dimmers for automobiles, auto-
matic light switches for tlie home, spe-
cial types of light meters for photog-
raphy, and . . . whatever an active mind
can devise.

Reader's Circuit.” The majority of
low- to medium-priced commercial tran-
sistor testers are designed to make static
tests, i.e., checks of the transistor's
basic d.c. characteristics. In general,
leakage is checked by applying a d.c.
voltage to one pair of electrodes and
noting current, while gain (or beta) is
determined by applying a fixed d.c. base
bias and comparing it to the correspond-
ing collector current. A dynamic tester,
on the other hand, checks the transistor’s
a.c. characteristics, i.e., its ability to
amplify a small a.c. signal. Most dy-
namic testers are relatively expeasive
and are designed primarily for precision
laboratory tests.

Seeking a simple technique for per-
forming dynamic tests in his own work-
shop, reader E. S. Millman, W3WNE
(5700 Ogontz Ave., Philadelphia 41,
Pa.), has devised an interesting dual-
purpose instrument: an easy-to-build and
inexpensive transistor checker that can
“double in brass” as a code practice
oscillator. The circuit he used is shown
in Fig. 3.

Assuming that a transistor is con-
nected to the base (B), emitter (E), and
collector (C) leads, we see that the unit
is basically a modified Colpitts-type audio
oscillator. Base bias is provided by volt-
age divider RI-R2, while R3 serves to

B € ¢

2000Nn
MAGNETIC
HEADSET

Fig. 3. Reader
Millman’s dynamic
transistor checker.
Note that Cl, C2,
and the magnetic
headset are part of
a Colpitts oscilla-
tor tuned circuit.

TJUMPER
OR KEY

PNP NPN
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isolate the emitter electrode and to sta-
bilize operation. The feedback necessary
to start and maintain oscillation is fur-
nished by a “tapped” capacitor made up
of two units, C1 and C2, in series; C1
and C2 form a resonant circuit with the
inductance of the magnetic headphones
used as a collector load. Operating power

Fig. 4. Hunter Tools’ miniature clip-on heat sink.

Fig. 5. MacDonald & Company’s “‘Little Joe"” units.

J e 3 4

is furnished by a 3-volt battery, BI,
through a polarity reversing switch, §1,
to permit checks of both pnp and npn
types.

A duplicate instrument can be assem-
bled in a single evening without trouble.
All components are readily available
and neither layout nor lead dress should
be critical. Resistors RI, R2 and R3
are half-watt units; capacitors C1 and
C2 are small paper or ceramic types,
working voltage non-critical; and switch
S1 is a d.p.d.t. toggle, slide or rotary
switch. The power supply is made up of

84

two penlight or flashlight cells connected
in series (B1). Short, flexible leads
terminated with miniature alligator clips
are provided as transistor connectors,
but a socket may be employed if you
prefer. Standard 2000-ohm magnetic
headphones are used.

In operation, the jumper is installed
and 81 is preset for the basic type of
transistor to be checked. The test leads
are connected to the transistor. If the
transistor is ‘“good,” the circuit will
oscillate and a tone can be heard in the
earphones. If the transistor is exces-
sively leaky or has low gain (or both)

.. or is shorted or open . .. the circuit
will not oscillate. The instrument can
be used as a CPO by installing a “good”
transistor and replacing the jumper with
a standard handkey.

Although W3WNE’s dynamic tester is
fairly reliable, it is not completely fool-
proof. For best results, both static and
dynamic tests should be made.

Product News. Recognizing that ex-
cessive heat while soldering can play
havoc with semiconductors, two firms
have recently introduced low-cost clip-on
heat sinks. Hunter Tools (9851 Al-
burtus Ave., Santa Fe Springs, Calif.) is
producing miniature units made of
BERYLCO 10 alloy and equipped with
plastic-covered handles; illustrated in
Fig. 4, these units carry stock number
51G. And Macdonald & Company (Glen-
dale 6, Calif.) is offering a series of “Lit-
tle Joe” aluminum units in three differ-
ent sizes—see Fig. 5.

Radio Corporation of America (Semi-
conductor Division, Somerville, N.J.)
has announced a new line of high-volt-
age silicon rectifiers having peak inverse
voltage ratings from 1200 to 10,000 volts
and average current ratings from 550
to 825 ma. at 60°C. These rectifiers are
made up of a series of hermetically
sealed diffused-junction rectifier cells
shunted by RC voltage equalizing net-
works, and molded into a rugged case of
insulating material.

Most of the large mail order supply
houses have issued their 1962 catalogs,
and the number of transistor items of-
fered is amazing. Glancing through the
new catalog put out by Radio Shack
(730 Commonwealth Ave., Boston 17,
Mass.), yours truly spotted such items

(Continued on page 110)
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Three-Hand Soldering

Suggested by JOHN A. COMSTOCK

{who has only two hands)

SOLDERING PENCIL WEDGE. One of the
simplest ways to get a third hand for
soldering those difficult jobs is to drill
a suitable-sized hole in your work-
bench—then wedge the soldering
pencil into the hole. Make the hole

just big enough to squeeze in

ﬁ the cork barrel and line cord.

SCREWDRIVER THIRD HAND. To convert the handle of
one of those interchangeable screwdriver sets into a sol-
dering tool, cut off a 5” length of solder, loop it, and chuck
it in the handle. Slip the loop over wires to hold them in place.

SOLDERING TABLE CLIP. Take two large
tin can lids and bend one to a U-shape.
Solder the ends of the U to the other
lid. Now glue a piece of asbestos to
the flattened-out bottom of the U,
and use it as a soldering bed or
table—you can hold smail parts
in place with an alligator clip.

PLASTIC CLIP CLAMP. Keep a couple of those SECOND-HAND FORK IS THIRD HAND. When your
plastic curtain or drapery clips on your workbench, wife isn’t looking, raid the kitchen and grab one of
and the next time a three-hand soldering job is her old stainless steel forks for your workshop.
called for—clamp the work to your roll of solder. You can use the tines to steady wires for tinning.
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By HANK BENNETT
W2PNA/WPE2FT

Short-Wavwve

Report

MORE QUESTIONS AND ANSWERS

‘N JULY of this year, your Short-Wave

Editor answered in print several ques-

tions that were being asked most fre-
quently by the readers of this column.
Judging from the mail since then, this
question-and-answer format was well re-
ceived, and many readers have asked
that we do it again. As before, the ques-
tions listed below are typical ones.

Q:

Clarence C. Huff, WPE6BL, Los An-
geles, Calif., has been DX'ing on the
medium waves since the 1920's. Four
years ago he turned to short-wave
DX’'ing, with a Hallicrafters SX-100
receiver (shown) and a S-20R Sky
Champion (not shown) as a standby.

86

You have mentioned IRC’s from time
to time in connection with sending re-
ports. What is an IRC? Where can
they be obtained, how much do they
cost, and what is their purpose ?

: International Reply Coupons (IRC's)

are obtainable at post offices for 15
cents each. They are used when it is
necessary to send postage to a foreign
country. Needless to say, stations in
foreign countries cannot use U.S. post-
age stamps on verifications sent into
this country. However, if you furnish
an IRC with your report, a foreign-
country station can redeem it at the
local post office for the postage need-
ed to send you a reply by surface mail.
If you would like to have an airmail

reply, you should include several IRC’s
with your report. Check with your
local post office for airmail rates into
the U.S.A. from other areas.

: Where can I obtain a general listing

of amateur stations?

A: While this question is not really in the

s.w. broadcast category, it is frequent-
ly asked. You can purchase the Radio
Amateur Callbook (two volumes; one
covering the U.S.A., the other listing
foreign stations) from Callbook Maga-
zine, 4844 West Fullerton Ave., Chi-
cago 39, Ill., or from many of the
wholesale radio parts shops. The
American Edition, which costs $5.00,
is published in March, June, Septem-
ber and December, while the Foreign
Edition ($3.00) comes out in March
and September.

: What can you tell me about radio

clubs I might join?

A: We have a free leaflet available which

lists several clubs: ‘‘Leaflet H—Clubs
and Publications,” and you can obtain
(Continued on page 88)
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[Eﬂﬁm ELECTRONIC KITS
AT RADIO SHACK

Radio Shack’s whole new family of audio and test equipment kits employs

the most advanced designs and engineering concepts known today! They meet
the most exacting requirements in performance and appearance. They're easy
and fun to build! Critical areas are pre-wired, factory-aligned. Even a

novice can follow the simplified assembly manuals. And they’'re easy to own

on No Money Down credit terms. Every kit backed by a money-back guarantee,
We show here six kits newly introduced in our exciting 1962 Catalog.

Plug ‘n Talk Intercom Kit—Beautifully styled by

Realistic! New completely wireless 2-station Inter- =
com System—easy to build yourself. Operates over g NASTK Pl b Japy T m—
1 mile! 3-position switch: talk, listen, permanent. ’

“'B'* speaker for good voice reception. Rear panel
squelch control. Front panel volume. Use it in kitchen,

bedroom, sickroom—ideal as a baby-sitter, 117-V 5
power line circuit operates anywhere. 90LX844— A
$29.50

Radio Shack’'s 1962 Line of

Kits Includes All These:

e Stereophonic Preamplifier Kit
® Stereo 140W Basic Amplitier Kit
® 40 Watt Stereo Amplifier Kit

e Complete Stereo System Kits
® Universal Multiplex Adapter Kit
® Hi-Fi 12 Watt Amplifier Kit

e FM Adapter Kit

® Stereo Balance Meter Kit

® Wireless Intercom Kits

e Deluxe Signal Generator Kit

® Defuxe VTVM Kit

e Standard VTVM Kit

® Ultra-Modern Tube Tester Kit
® 500W Variable AC Supply Kit
o VOM Kit with 41" Meter

e Signal Generator Kit

® AC VTVM Preamplifier Kit

* Efectronic Photo Retay Kit

® “Novatherm’ Thermometer Kit
® 5-Tube Teakwood Radio Kit

® 2-Transistor Home Radio Kit

® 6-Transistor Portable Radio Kit
® Transistor Experimantal Lab'Kit

See complete specifications of
these fine kits in Free Catalog

November, 196)
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Realistic ‘Novatherm’’ Kit—the one and only professional-
type electronic thermometer for the home! Compact,
supremely accurate! Use in refrigerator, freezer, fish aquar-
‘ ium, lab. At flip of switch reads 2 temperatures in 2 different
locations. Instantaneous readings from —20°F. to 120°F.
Portable, uses 13c battery. Has ‘‘accessory probe’’—use in
freezer, liquid, even acid. Thermister type. Meter—0-200ua
D*Arsonval movement. All 1% resistors. 94LX095—$19.95

Teak AM Radio Kil.
5 tube superhel cir-
cuit. Handsome teak-
wood case.
90LX637—$12.95

6 - Transistor Radie 30 -in-1 Transistor Stereo Balance Indi-
Kit. Mojor parts pre- Experimenter  Kit. cator Kit. Top qual-
mounted. Easy to do Build 30 different cir- ityl  Gold anodized
and save! cuits! case. Easy to build.

901636—$16.95 911547 —$5.95

98LX375-$18.95

vy r- R E E 1962 Catalogj

Gentlemen:

Please send me your
giont new 340-page
Electronics Cotalog
of over 100,000
items and every ex-
citing supplement
for one full year—

Your Name 117D

Your Address

City and Zone

State
all FREE and POST-
PAID.
For & Friend s1L701
Mail coupon to
:Qddross
RADIO SHACK Corp. -
730 Commonwealth Ave. Y .
K Boston 17, Massachusetts Stote J
87
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a copy of it for return postage. In the
near future, your Short-Wave Editor
plans to run a complete listing of clubs
in this column, and all of the presently
operating clubs are invited to write in.
We would like to know the club name,
dues and membership requirements,
type and frequency of publication (if
any), how long the club has been in
existence, total number of members,
type of organization (one man or full
board), and future plans. Any awards
program that might be in effect would
also be of interest. Although we need
all of this information, we will be glad
to withhold certain items if requested
(such as the total number of mem-
bers, for instance).

Q: Why is it that I am unable to tune in

many (or any!) of those so-called
rare stations that you list? Others
seem to hear them.

A: If we could all hear those rare sta-

tions, my friend, we wouldn’t be able
to refer to them as ‘“‘rare,” would we?
To log the real rough ones, you must
have (1) an infinite quantity of pa-
tience and (2) good ears. A “hot” re-
ceiver with a good antenna/ground
system will also help. Some of the
rare stations are only heard by the
experts at infrequent intervals—one a
month, perhaps—but those fellows
will park on one frequency night after
night and continually tune and listen.
(Continued on page 125)

Units of electrical power.

CROSSWORD PUZZLE T CERE % 4 |5 16 |7 |8 ////9 0 |1
By Thomas Windser // /

¥ ' i 2 2 %M

ACROSS / /A
Rotati rt fi d in analog 15 16 17 /8
compll?t%rg.a — m' : %
?artt_of a circuit having one 7 7 /)7/ - 7/ 7
unction. /9 20 /
Street: German abbrev.
S e 7% | A %%
e .
It disappears when you stand 22 |23 2/3 24 25 7//25 27 |28
!lj'gbe of lever switch // //':r
Element used in the coating 29 Jo / 31 3e V 33
of vacuum-tube cr?thodt%s. /A‘ /A
Boy, & waves have them.  f5q )35 36 7 38 739
Length times width. // % ///
Single-cotton-covered: abbrev. 4
One of equal rank. 40 4/ 42 43 7 45
%

7

Unit of work.
Electronics
abbrev.
Preposition.

corporation:

46 47

% 48 49

Distress call.
Rowing implement.
High frequency: abbrev.

%50

52 /153

%% 5/

Rhode Island Academy: 55
abbrev.

—— generator used on

/A// 58
7.

color TV sets.
Common use for No. 47 bulb. &6/
Ages.

7

57
62 63

@64

—— cell uses liquid elec-

&5

%

66 V/A 67

Titled. .
Lead coming from the side of
a component.

Small capacitor in series with

7 A plate machined
other parts in place.

to hold 32 Spark-————— transmitter.
36 Plant seeds.

main tuning capacitor. 8 Latin phrase meaning “and 38 Vexed
Eufﬁx used in _ch?‘mlstry. others.” 41 Diodes have them.
ooud’sp?ak_er %Igp ragms. 9 Moving part in potentiometer. 43 ______ calls used by CB’ers.
Fhm s law: a h'e"- 10 Greek letter. ) 5 Adjustable attenuator network.
ound inside thyratrons. 11 Dial calibration used in tacho- 47 Science: abbrev.
Potentiometer networks used meters. 49 Sounds are =ltesord:
in audio distributing circuits. 16 Some believe they eat tin ing studios —
Notes in music. cans. 52 Diplomacy,

DOWN 18 Light blow. 54 Matter has ————.

hiaKer 20 gégrgelle-cotton-enameled: 55 Slang for station equipment.
U‘ the past. §§ ?""“‘%”?:,&f'd - " gg gzltlcch}lon of information.

sed to attract iron. ype © etector circuit. - . .

Made a sale. 25 Cathode-ray oscilloscope: 9 E.|e°."°"'° industry associa-
Sometimes suitable for sup: abbrev. tion: abbrev.
porting an antenna. 27 Seen on radar screens. 60 Railroads: abbrev.
Type of battery pack used in 28 Floating platforms. 63 Continent: abbrev.
portables. 30 Soil. (Answers on page 114)
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CIRCUITS AT HOME

with the New
PROGRESSIVE RADIO “‘EDU-KIT"'®

“ No Knowledge of Radio Necessary
¥ No Additional Parts or Tools Needed
w EXCELLENT BACKGROUND FORTV

L8l SCHOOL INQUIRIES INVITED
* SIGNAL INJECTOR

% CODE OSCILLATOR Y Sold In 79 Countries

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

he ‘‘Edu-Kit'' offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
use of the most modern methods of home training. You will Iearn radm moory. cons!ruc-
tion prachce and servicing. THIS IS A COMPLETE RADIO URSE IN EVERY DETAIL

You will learn how to huild radias, using regular scneman w to wire and solder
in a Drolessnonal manner; how to service radios. You will work with the standard type of
puuched mctal chassis as well as the latest development of Printed Circuit chassis.

Now Includes

% 12 RECEIVERS

% 3 TRANSMITTERS

* 5Q. WAVE GENERATOR
% SIGNAL TRACER

% AMPLIFIER

you will tearn the basic principles of radio. You ill construct, study and work with
RF and AF amplifiers and oscillators, detectors. rectifiers, test euumment. you will learn
and practice code, using the Progressive Code_Oscillator. You will learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector. Pro-

gressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany-
ing instructional material. : —

You will receive trai & for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build 20 Receiver, Transmitter, Syuare Wave Generator, Code
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You
will receive an excellent background for television, Fi and Eiectronics.

Absolutely no previous knowledge of radio or science is required. The *‘‘Edu-Kit’' is the
product of many years of teaching and engineering experience. The '‘Edu-Kit will pro-
vide you with a basic education in Electronics and Radio, worth many times the complete
price of $26.95. The Signal Tracer alone is worth more than the price of the entire Kit-

THE KIT FOR EVERYONE

You do not need the siightest backgrounad abes dlld backgrounds have successfully
radio or scicnce, Whether you are inter- used the ‘*Edu-Kit'' in more than 79 coun-
ested in Radio & Electronics becausc you tries of the worid. The "‘Edu-Kit'’ has heen
want an interes: hobby, a well payin, carefully designed, step by step, so that
s ess or a lob with a tuture, you will find you cannot make a mistake. The ‘*Edu-Kit
th Edu-Kit'* a worth-while |nvestmc-nt. allows you to teach yourself at your own
Many housands ©f individuals of aii rate. No instructor necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit'’ is the foremost educational radio kit in the world
and is universally accepted as the standard in the ficld of electronics training. The *‘Edu-
Kit’’ uses the modern educational principie of ‘‘Learn by Doing Theretfore you construct,
learn schematics, study theory, practice trouble shooting—all in a closely integrated pro-
gram designed to provide an casily-iearned. thorough and interesting background in radio.

You begin by examining the various radio parts of the *‘Edu-Kit.'’ You then learn the
function, theory and wiring of these parts. Then you bu a simple radio. With this first
set you will enjoy listening to regular broadcast stations, learn theory, practice testing
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory
and technigues. Gradually, in a progressive manner, and at your own ra you will
find yourself constructing more advanced muliti-tube radio circuits, and doing work like a
profe. nal Radio Technician

tncluded in the *‘Edu-Kit'’ course are twenty Receiver. Transmitter, Code Oscillator.
Signal Tracer. Squarc Wave Generator and Slgnal Imeclor cuits. These are not unprofe
sional ‘‘breadboard’' cxperiments, but genuine rad uits, constructed by means of pro:
fessional g and soldering on Metal chassis, plus the new method of radio construction
known as * Prlntod Circuitry.’' These Circuits operate on your regutar AC or DC house current.

THE "EDU-KIT" IS COMPLETE

You will recelve all parts and instruction necessary to build 20 different radio and elcc-
tronics circuits, each guaranteced to operate. Kits contain tubes, tube sockets,
able, electrolytic, mica, ceramic and paper dielectric condensers,
hardware, tubing, punched metal chassis, Instruction Manuals,
selenium rectifiers, volume controls and switches. etc

In addition, you receive Printed c|rcu|t materiais, includ Printed Circuit chassis,
special tube sockets, hardware and instructions. You also reccive a useful set of tools. a
professional electric soldel iron, and a seif-powered Dynamic Radio and Electronics
Tester, The *‘E. also includes Code Instructions and the Progressive Code Oscillator,
in addition to F.C ype Quesuons and Answers for Radio Amateur License training. You
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres.-
sive Signal Injector, a High F u de and a Quiz Book. You receive Membership
Radio-TV Club, Free Consu tatio Certificate of Merit and Discount Privileges.
You reccive ali parts, tools, mstrucnons. etc. Everything is yours to keep.

r——

S

ri
resistors, tie strips,
hook-up wire, solder,

‘[ “PRINTED CIRCUITRY |

‘ At no increase in price, the “Edu-Kit"
now includes Printed Circuitry. You build
a Printed Circuit Signal i

ORDE

3 .C Injector. a
unique servicing instrument that can de-
tect many Radio and TV troubles. This
revolutionary new technique of radio
constr is now
in commercial radio and TV sets

O send “Edu-Kit”’ C.0.D.

BUILD 20 RADIO

$2695

T

Reg. U.S.
Pat. Off.

ralnmg Electronics Technicians Since 1946

|

FREE EXTRAS |

| ® SOLDERING IRON

0 ELECTRONICS TESTER
PLIERS-CUTTERS

. ALIGNMENT TOOL
WREN

VALUABLE DISCOUNT CARD
CERTIFICATE OF ME|

TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE @ QUIZZES

.
2
m
2
@
m
]
@
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z
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AMATEUR LICENSE TRAINING
PRINTED CIRCUITRY

T UNCONDITIONAL MONEY-BACK GUARANTEE
DIRECT FROM AD—RECEIVE FREE BONUS

SERVICING LESSONS

You witl

learn trouble-shooting and

progressive manner. You
practice repairs on the sets that
you construct. You will learn symptoms
and causes of trouble in home. portable
and car radios. You will learn how to
use the professional Signal the
unigue Signal I[njector and the dynamic
Radio & Electronics Tester, € you
are learning in this practical
will be al
your friends and neighbors, and charge
fees which will far exceed the price of
the *‘Edu-Kit.’'* Our Consultation Service
will help you with any technical prob-
fems you may have.

ROM OUR MAIL BA

J. Stataitis, of 25 Poplar Pl., water-
bury, cConn., writes: ‘‘l have recpaired
scveral sets for my friends, and made
money. The ‘‘Edu-Kit’' paid for itsclf. 1
was ready to spend $240 for a Course.
’b’(l!: | found your ad and sent for your

it

Ben Vvalerio. P. O. x 21. Magna.
Utah: ‘‘The Edu-Kits are wonderful. Here
I am sending you "lc quvstions and also

the answers for them. | have been in
Radio for the last sevcn years, but like
to work with Radio Kits, and like to

build Radio Testing Equipment. |
oyed cvery minute ) worked with the
d-ﬂerent kits; the Signal Tracer works
fine. Also like to let you know that |
feel proud of becommg a member of your

Radio-TV Clu

Robert L. Shuﬂ‘ 1534 Monroe Ave.,
Huntington. W. Va.: ‘“Thought | woutd
drop you a few lines 10 say that | re-
ceived my Edu-Kit, and was really amazed
that such a bargain can be had at such
a low price. | have already started re-
pairing radios and phonographs. My
triends were really surprised to see me
wet into the swing of it so quickly. The
Trouble-shooting Tester that comes with
the Kit is really swell, and finds the
trouble, if there is any to be found.'’

RESISTOR AND CONDENSER KITS WORTH §7
O Send “Edu-Kit"”’ postpaid.

I enctose full payment of $26.95.
i will pay $26.95 plus postage.
) Rush me FREE descriptive literature concerning **Edu-Kit.””

A Printed Circuit is a special insulated Name
chassis on which has been deposited a
conducting material which takes the Address

The various Parts are

place of wiring.
in and soldered to ter-

merely PlugfRed
minals.

Printed Circuitry is the basis of modern
Automation Electronics. A knowledge of
this subject is a necessity today for
anyone interested in Electronics.
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CREATIVE ELECTRONICS
KITS
from

CONAR

Mail Coupon for

FREE

1962 CATALOG

TEST INSTRUMENTS » STEREO
& MONO HI-FI ¢ HAM RADIO
EQUIPMENT e CITIZEN’S BAND
TRANSCEIVERS ¢ TOOLS

CONAR products are low
in cost, high in quality and
kit- engmoorod for easy con-
struction. All \nuncan .made parts. Pexfmmancc-
tested, approved and GUARANTEED by N
the first name in Llectronics training for
century. Monthly payment plans.

r MAIL TODAY FOR FREE CATALOG—l
CONAR INSTRUMENTS |

half a

l 3939 Wisconsin Ave., Washington 16, D. C. MA |
l Print Name ... ___. B T e A DM !
l AQdress. . __.eeeennas SR REP Sy !
: Cily e Zone . ____ State _________ :
— _“.P.‘ESBLOF_“_A_TE%L_E‘E' SO ey

PURCHASING A
Hi-FI SYSTEM?

TIME FAYMENTS AVAILABLE
Up to 2 Years to Pay!

Send Us

Your List of
Components
For A Package
Quotation

YOU CAN BUY WITH

CONFIDENCE AT AIREX

All merchandise is hrand new
factory fresh and guaranteed.

Free Hi-Fi Oatalog

AIREX
RADIO

CORPORATION
85-PE Cortlandt St.,

Jim Lansing*

Altec Lansing

Electrovoice

Jensen ® Hartley*

University ® Viking

Acoustic Research

Janszen ® Superscope

Wharfedale

USL Citizen Band

Gonset ® Hallicrafter

Texas Crystals

International Crystals

Concertone

Bell ® G.E.

Weathers

Harman-Kardon

Eico ® Pilot ® Fisher

ESL ® Roberts

Bogen ® RCA ® TEC

Dynakit ® H. H. Scott

Thorens* ® Sherwood*

Dual Changer

DeWald

Sony ® Challenger

Wollensack ® National

Garrard ® Frazier

Miracord ® Pickering

Glaser-Steers

Polytronics

Rek-O-Kut ® Tandberg*

Audio Tape ® Conrac

Norelco ® Magnecord*

Fairchild ® Sonar

Rockford Cabinets
*Fuir Traded

WO 4-1820

N. Y. 7
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; By
_JOHN T. FRYE
WOEGV

SUBSTITUTE SANDMAN

ELDOM were Carl and Jerry sepa-
rated for long, but this weekend Jer-
ry had gone home from the university
to attend the wedding of a cousin while
Carl remained at school to do some
. studying. It was now Sunday evening,
and Carl drifted into his and Jerry’s
room for the umpteenth time to see if
his pal had returned. Bruce, a fat boy
from across the hall, tagged along.

Carl pushed open the door to discover
Jerry speakingly slowly and distinctly
into the microphone of a tape recorder
sitting on the desk before him:

“The derivative of a quotient of two
functions is the denominator times the

| derivative of the numerator minus the
numerator times the derivative of the
denominator, all divided by the square
of the denominator. . . . the derivative of
the product of two functions is—, oh, hi
there, Carl; hi, Bruce.’

“Hah! You finally flipped and started
talking to yourself!” Bruce exclaimed
with a loud laugh. “I knew that math
would get you.”

“Not quite yet,” Jerry answered with
a good-natured grin, stopping the mov-
ing tape. “I just decided to do a little
experimenting with ‘sleep learning.””

“You mean you put material you want
to memorize on tape and play it back to
yourself while you're asleep? I've heard
of that. It's a lot of hogwash,” Bruce
sneered as he flung himself on his back
on Carl’s bed.

A frown crossed Carl’'s face, but he
turned to his friend and said quietly,
“Tell me about it, Jerry.”

“I've wanted to try it for a long time.

| My curiosity was aroused when I saw a
You Asked For It program on which a

Always say you saw it in—POPULAR ELECTRONICS
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student, under test conditions, learned
conversational French while asleep in
seven days time, and then demonstrated
his ability to a French language author-
ity in front of the camera. After that I
saw an Art Linkletter program on

which Art talked to some sort of Chi-
nese government official, speaking to him
in Mandarin Chinese, one of the world’s
most difficult languages. Art learned his
Mandarin in ten nights of sleep learn-

ing, and the Chinese gentleman said Art
could travel in China and make himself
understood by anyone who spoke the
Mandarin dialect.

“Candidly, I don’t know if the method
works or not; but the military forces
used it during the war to speed up the
learning of code and languages. Many
medical authorities, however, scoff at
the idea that the brain can learn any-
thing while it is asleep and resting.
Others, on the other hand, maintain that
the brain never really rests; and they
prove it with electroencephalograph
waves.”

“I didn’t think anyone believed what
they saw on TV any more,” Bruce
scoffed.

“Oh, I don't know,” Carl retorted, get-
ting a little red in the face. ‘“Ignorance
comes in several flavors. It’s just as
stupid to deny a truth as it is to believe
a lie. Our English teacher says educa-
tion is the process by which a person
moves from cocksure ignorance to
thoughtful uncertainty. Some folks are
hard to move.”

(Continued on page 94)

FOR SHARPEST, CLEAREST VOICE TRANSMISSION
WITH ANY CITIZENS BAND TRANSCEIVERS, SPECIFY

THE TURNER 350C

Even the best citizens band equipment is no better than the microphone

it uses. That’s why more Turner 350C microphones are used as original
equipment in CB than any other. That's why it will pay you to specify

the Turner 350C when you buy CB equipment or replace your microphone.

B The 350C is furnished with an 11" retracted (five foot extended) coiled
cord. Hanger button and standard dash bracket are included for mobile rig
mounting. Response: 80 to 7000 cps. Output: —54 db. Net price: $10.08. B
See Turner microphones at your electronic parts distributor or send coupon
for complete information and the name of your nearest Turner distributor.

L

/\ . L .

@y TURNER 254C FOR BASE STATION ms@ MICROPHONE COMPANY 5

= 1 ; 946 ree -

Desk type ceramic mike operates by a . c,d:,7;t:,'d, ey :

touch bar on-off switch and lever lock Gentlemen: &8 n

on-off switch. Response: 80-7000 cps. mlcrosgggel:‘::gn j;;nn:‘gZ?::;/o:e?;:et}(‘?r?g&:3:1512:1%(\:1(5? =

: Output: —54 db. Net price: $14.10. NARIES . SR :
& @nnsss o I — a
“%! cre. STATE .
-.l-l.l.lllllll-IIIIB--IIIII-
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Do your

(hristmas shopping

the easy, economical
salisfying way

with the

1962 HEATHRIT

World's biggest kit catalog—offers over 250 kit selections.
The big, new 100-page Heathkit catalog is the world’s shopping center
for kit builders. 1t offers over 40 completely new kits and a variety of
products priced from $7.95 up. Heathgift certificates are available in
any dollar amount you wish.

New easy terms; order now—pay later!
Heathkit's new relaxed terms are the casiest ever. Now. no down pay-
ment is necessary . . . and take as long as 18 months to pay. Sec the
order blank in the 1962 Heathkit catalog or write for application forms
today.

Heathkits give a world of pleasure—at half the price!
With Heathgifts you provide more than just a remembrince. You open
an exciting. challenging, satisfving new world of pleasure—that lasts
a tifetime, What's more. you give the highest quality electronic equip-
ment, but pay up to 509 less than the cost of ready-made units.
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New "value-packed”
FM Tuner in charcoal gray and ivory

Pecforms in the true Heathhit quality tradition. Loaded with
such features as flywheel tuning and slide rule dinl. AFC
control. assembled prealigned front ¢nd for easy kit com-
pletion. 9 tube function, +20-20.000 cps. A honey for looks!
Features multiplex jack for use with the Heathkit AC-11
Multiplex Converter 1o provide FM siereo
Kit AJ-31 FM Tuner (shown). .8 lbs

Kit AC-11 Multiplex Converter 4 Ibs.

New HEATHGIFTS

$39.95
$32.50

New Test Instruments
for the technician or serious amateur

The 1821 AC VTVM has clean design. Extended freq. re-
sponse 1 db 10 ¢cps to 500 ke. 10 megohm input imp.: 10
voltage ranges: — 50 to +50 calibrated db scale.

Versatile 10-21 “general purpose™ 3” oscilloscope perfect
for industrial, medical and general use. Push-pull vert. and
horiz. amplitiers: 20 to 100,000 cps sweep; automatic sync.
Kit IM-21 AC VTVM. .4 lbs. . $33.95
14 Ibs. .$49.95

Kit 10-21 3" Oscilloscope

Always say you saw it in—POPULAR ELECTRONICS
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Deluxe

9 transistor
Walkie-Talkie
keeps you in touch
anytime, anywhere

1 J!ﬂi!ﬂi
il
i

Units at twice the price can’t compare!
Operating range of 1 to 3 miles; meets FCC
regulations. Crystal controlled superhet
receiver: squelch noise limiter circuit; push-
to-talk switch: rugged, 2-tone alum. case.
Usc for private reception. as wircless mike
or for paging. 75 hours on 9 volt battery.
Collapsible 35" whip antenna.

Kit GW-21_. 3lbs................. $44.95

make it a mer

. ; Accessories
to make a "Ham” happy

Ham accessories that sing performance.
price, features! Spectacular, compact tun-
nel diode “'dip” meter does everything a
“grid dip” can do. New rugged VFO covers
80 thru 2 meters. New “Q” multiplier has
2 peak 1. F. positions. Exceptional values!

Kit HG-10 VFO .. 121bs... ... ..., $34.95
Kit HM-10 "*Tunnel Dipper''. ..

BIbS.. .. $34.95
Kit HD-11 "'Q"' Multiplier .

P (15 -SSR — $14.95

New Wireless Intercom
saves time, saves steps

No home, office or factory should be with-
out this transistorized all-master intercom
system. Imagine, only 3¢ a month to oper-
ate. No wires between units, just plug in.
Any station calls other stations. Easy to
build. In beautiful two-tone beige.

Kit GD-51 Intercom.. 4 Ibs.. ... $22.95
Kit GD-51-2 (pair).. .81bs.......... $45.90

November, 1961

A Handsome Radio for every
room in the house

Choose from 3 spanking new ivory and
beige radios. Low cost AM sct provides
hours of pleasure. Economical FM table
radio is noise-free: has preassembled tuner.
AM Clock-Rudio has Telechron unit. sicep
switch, radio alarm. pillow speaker jack.

Kit GR-121 AM Clock-Radio,8Ibs. $29.95
Kit GR-11 FM Table Radio, 7 Ibs. $27.50
Kit GR-10 AM Table Radio, 7Ibs. $19.95

Learn as you build—an
Educational Kit on Transistors

Teaches basic fundamentals of transistors
while performing interesting experiments!
Teat is written in simple casy -to-under-
stand language. Final product is highly
uscful two-station intercom. Textbook
provides a storehouse of valuable reference
material. Designed for youngsters and
adults alike. All components and materials
furnished.

Kit EK-3 Basic Transistors. ..

rier Christmafs for anyone!

Safe
cruising
for the Boating Enthusiast

Compare for price, for quality ! See why the
3-band Mariner’” gives you so much. In-
cludes consolan, beacon, broadcast and
marine phone bands. 10 transistor, t diode
circuit. Functionally styled with® “sense”
antenna, waterproofed 4" x 6" speaker.
Preassembled tuner. Bearing accuracy of
R
Kit MR-11 3-band ''Mariner'’
120bS. o $109.95

Short Wave Radios put the
world at your fingertips

Hours of fascinating broadcast, amateur
radio, and short wave pleasure await you
in the GR-9!. Covers 500 k¢ to 30 me in
4-bands. uminated 77 slide-rule dial &
meter. Versatile controls for top reception.
“Velvet touch™ tuning. Easy circuit board
asscmbly. Beige & Aqua color.

Kit GR-91 SWL Radio.. 9ibs... ... $39.95

HEATH COMPANY
Benton Harbor 10, Michigan

NAME.

[1] Yes, send me my free 1962 Heathkit catalog

ADDRES.

Free Catalog!

CITYee o ZONE

Ship O Parcei Post

higher.

STATE.

Qrder direct by mai! or see your Heathkit dealer.
O Express O C.0.0. O Best Way

Ordering Instructions: Fili outthe order biank, Include charges for parcel post
according to weights shown, Express orders shipped delivery charges coliect. All
prices F. O. B. Benton Harbor, Mich. A 20% deposit is required on all C.O.D.
orders. Prices subject to change without notice. Dealer and export prices slightly

Send 1n today for your free

ITEM MODEL NO.

100-page catalog. Over 250

PRICE kits (more than 40 are new)

in this most comp|ete cata-
log of kits. Every piece is

top quality . . . save up to
50%. Geta catalog now and

receive 1962 Heathkit sup-
plements.

This Christmas Gtve a Meathgift ... from the World's Shopping Centar for Electronic Kits
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Jerry hastily broke in, “The output
of the recorder is fed into this under-
the-pillow speaker so I can hear the ma-
terial I waant to memorize without the
sound disturbing anyone else in the room
namely you, Carl. The tape recorder
is controlled by this clock-timer salvaged
from a clock-radio. The ‘sleep switeh’
will keep the recorder running for bet-
ter than an hour after I go to bed, and
the turn-on mechanism will start the
recorder again about an hour before I
expect to awaken. These two pz-iods, at
the beginning and ead of a night’s rest,
are supposed to be the best for implant-
ing material in the :mmemory. The record-
ing. o7 co se. is 01 an endless loop of
tape so that it will repeat over and
over.”

“This doesn’t ook like an endless loop
of tape to me. It looks more like a tape
cartridge of some sort,” Carl observed
as he loo:ed c.osely at the small roll of
tape nestiag inside the round, clear
plastic case.

“It’s a Cousino ‘Audio Vendor,” ” Jerry
explained. “It was originally designed
to repeat an ﬂdvertlsmg message over

A GRANGO FIRST!

Only Grancu orings
the magnificent new
sound of stereophonic
FM radio into your
home —today! Fine
Granco FM/AM radio
with AFC...
ing speaker-amplifier
Stereo Companion for
total listening pleas-
ure never before pos-
sible. Hear Granco

and over; hence, the name. Here's how
it works.

“Inside the case is a 225-foot roll of
special, friction-free tape. The inside
end of the roll is brought out at a smalil
angle through this slit in the top of the
case and is fed past the record and play-
back heads into the tape-pulling mecha-
nism. As the end comes out from be-
tween the capstan and pinch-roller, it's
spliced to the outside end of the roll of
tape. The roll turns freely on a spool
inside the case, so that the tape which is
pulled from the inside of the roll is con-
stantly fed back on the outside. Since no
tension is put on the tape, it doesn’t
wind tightly; and the whole thing works
very smooihly. The cartridge is placed
on the supply roll spindle simply for
support at the p-oper level. Turning of
the supn'y or take-up spiadles has noth-
ing to do with the operation.”

“How loa1z does it play?” Carl asked.

“At 334 ips, it runs for about twelve
minutes; but I've put a Mobius loop in
the tape to make it run twice that long.”

“Hold it!” Carl interrupted. “Don’t
give me that Mobius loop Jazz A Mo-

STEREO FM RADIO

and match-

stereophonic FM radio
1 MODEL SC-4 GRANCO FM
now—at fine dealers. STEREQ COMPANION $29.95°

for use with Models 704 and 604

MODEL 704 STERED FM/AM RADIO
with Automatic Frequency Contro) $49.95°

Also available as Model 604 FM Radio $39.95° Write for free booklet “THE WONDERFU

T GRANC erson Radi

Dept. PE 680 FIFTH AVENUE, NEW YORK 19, N Y.

ELECTRONIC MARKET
1 YEAR GUARANTEED
RADIO-TV TUBES

F STEREQ FM'*

noved 3¢

adud

s vt
aset faeh uuu \:"‘ guicpase KIREY
ym 03

2005 01 9t8
1w exr 86 i
aty pertest 1€ wimn |1 2G5 d 1751
ut mar °¢ 'M"M L\l: ames rtective T ol \\1““ ‘\}%’»15‘ ‘ﬁs‘r]m
essanily MY g an Wb Stoch R 5 1€ it \aas 7
B T:l a1 = "Dm‘nm 05,8800 “:; " ke ‘!“‘““ e ’1&'1 e 17‘!” \%Tr.\
mulﬂ“‘; .\mm ok AU6 s!\‘ 8N et u";f‘ 181 T ‘71““‘5 VT
”l'l e8P e f rteitl w0t S BE ] o) o R o
0 et T8y
wier W [ tave ::“IL 1 it fuel 105 e ELL 1208 {38060

ORDER SHIPPED SAME DAY RECEIVED
SHIPPING INSTRUCTIONS: ELECTRONIC MARKET

: PAYS YOUR POSTAGE on orders of $10 or more i

¢ US.A and Teritories Send appros. postage on Cana-

3750 E. 10th CT. HIALEAH, FLORIDA &R dian and foreign orders. Any order less than svo
tequices 2S¢ handling charge. Send 25% an CO

ANY RECEIVER TUBE NOT LISTEQ ALSO AVAILABLE
AT 34c EACH!

Phdne: OXford 1-5331
ONE OF THE LARGEST. INVENTORIES IN THE COUNTRY
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bius loop is formed by cutting a loop of |

tape, twisting one end through 180 de-
grees, and splicing the ends back togeth-
er, right ?”

“Right,” Jerry answered with an
amused smile.
“So, okay! One time around, the

coated side is pressed against the heads
and you get a normal recording; the
next revolution, the plastic backing is
against the heads and you have a very
weak and unnatural recording, even
with %-mil Mylar which places the
minimum space between the magnetic
coating and the heads. A Mdgbius loop
is fine to insert a space between repeats
of the message recorded on the coated
side, but it’s strictly blah as far as dou-
bling the playing time is concerned.”

“That’s true with ordinary tape,” Jer-
ry commented; ‘“but remember 1 said
this tape was special. It’s coated on both
sides. One side is red and the other
black, but you can see under a micro-
scope that both sides are covered with
magnetic particles. Naturally a Mobius
loop of this stuff gives you a continuous
recording for two complete revolutions
of the loop.”

“Why fool around with that?” Bruce
asked as he heaved himself to a sitting
position. ‘“L.et me hypnotize you into
remembering the derivative formulas.
Carl will tell you that I can put you
under.”

Carl answered Jerry’s questioning
look. ‘“He can hypnotize a person, all
right. Just before you got back a bunch
of us were watching him hypnotize Mike
Garrick down the hall. He had Mike do-
ing all sorts of kookie things. Bruce
claims he learned to hypnotize out of
a book.”

“Guess I'll skip the offer and stick to
my sleep learning,” Jerry said firmly.
“I don’'t know much about hypnotism,
but I never thought it was a toy to be
played with. No one is going to hypno-
tize me unless he has respect for his
powers.”

Bruce's small blue eyes glinted with
anger. He suddenly got to his feet, lum-
bered over to the tape recorder, started
the tape moving, and chanted:

D of x, g of x, dielectric K,

Latera recta, operator j;

Secant, asymptote, coordinate pair,

Old Jerry is a root-mean-square’
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YOUR CAREER

- i mpnes 00 oy ity Sornemmn

To guude you to a
successful future in

ELECTRONICS
RADIO-TV
COMPUTERS
ELECTRICAL
ENGINEERING

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

L}
L}
L}
L}
L}
L}
| ]
[}
[}
L}
L}
L}
L}
L}
L}
.

MAIL COUPON TODAY!
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Discharge date. Ms-117
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Milwaukee School of Engineering 1
Dept.PE-1161,1025 N. Milwaukee St., Milwaukee, Wis. 1
Please send FREE “*Your Career’” booklet :
I'm interested in i
[ Electronics _ [J Radio-TV []_Computers ¢
] Electrical Engineering [] Mechanical Engineering g
Nam€. .o Age. - :
PLEASE PRINT H

Address.... . VP "l
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GROVE CB SALE!!

Closing out our stock of CB kits. Nationally advertised
at $39.95 up. Complete with power supply, tubes,
crystal, cabinet, coils, etc., less mike, Kit sales final.
Rush your order todayl!

(1 110 VOLT CB TRANSCEIVER KITS $19.95

[1 12 VOLT CB TRANSCEIVER KITS $22.95

1 6 VOLT CB TRANSCEIVER KITS 322.95
GET THE GROVE PRICE ON ANTENNAS!

f 3-ELEMENT BEAM ANTENNA (Reg. $29.95) §
D(Mounts horizantally or vertically) 11-99

OUND PLANE ANTENNA (Reg. $15.95)
g‘ﬁ'"?& ‘MoBiE ﬁgrsllznmgurrgggzsao'ﬁ KiT :ggg
(Includes tunahle Generator Filter) ... -
[J BODY MOUNT + 102" WHIP 4 SPRING ... $6.99
[J BUMPER MOUNT + 102 WHIP 4 SPRING .. $8.99
1100 f+—RG 58U COAX CABLE .................. $2.99
| CJ100 f+—RG 8U COAX CABLE ... .. .. . $7.99
T ety ko moser & ‘ehannely> 002 Tl $2.49
I e Coder & channaiy (27MC Series 5 .99

Lots of 3 or more, $1.89 ea.—6 or more, $1.79 ea.

Check_items wanted. Rcturn ad w/check or M.0. Include Post.
age. Excess returned. C.0.D. orders 50% down (Note: Beam
and Ground Plane Antennas must be shipped railway express)

GROVE ELECTRONIC SUPPLY COMPANY
4103 W. Belmont Ave., Chicago 41, HNI.

] Rush items checked
] Send FREE catalog of giant CB Values

Name ...

Address ...
City .

Citizens Band Transceiver

NEWEST DESIGN OF PROVEN UNIT
DUAL NOISE LIMITER
HIGHEST SENSITIVITY AND SELECTIVITY
TRANSISTOR POWER SUPPLY
MOST COMPACT — ONLY 3%"” HIGH
Yours with easy fterms.

15.95 down — 12 months to pay
Now you can own the finest transceiver on the market.
The RADIOCOM has been designed, tested, and proven
by the thousands in service over a two and half year
period to be the ultimate in citizen band design. It is
available to you for only 159.50, on easy payment terms
of 15.95 down and 12 monthly payments of 12.95,
Quantity discounts available for dealers.

Let us prove this is the one for you.
Send NOW for FREE color catalog

RADIOCOM, P. O. BOX 147, Garland 11, Texas
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“Knock it off, Bruce,” Carl said
sharply.
Bruce laughed mockingly, but he

swaggered out the door Carl suggestive-
ly held open for him.

“What a character!”
he backed up the tape
doggerel. “As soon as I dictate a few
more formulas I'll take you over to the
Co-Rec Gym and give you a couple of
lessons in badminton.”

Jerry mused as
and erased the

T WAS a couple of hours later when

the boys returned to their room and
got ready for bed. Jerry set his timer
clock and reached over to turn on the
recorder. ‘“Hm-m-m, that’s funny,” he
muttered. “The recorder is still warm.
It must have gotten pretty hot when I
was recording.”

The lights went out, and Carl could
hear the faint whirring of the recorder.
Before long, Jerry’s rhythmic breathing
indicated he was asleep, and Carl was
not far behind. When Carl awoke the
next morning, the sleep-learner was al-
ready up and had switched off the tape
recorder.

“Well,” Carl asked as he picked up a
towel and headed for the shower, ‘“do
you feel any smarter?”

“No, I can’t say I do,” Jerry admitted;
“but at least the playing of the tape
didn’t keep me awake. I don’t remember
hearing more than the first five minutes
of it.”

The boys had no time to discuss the
matter further. Their busy schedule
kept them on the hop until finally Bruce,
Carl, and Jerry met in math, the final
class of the day. The period was about
half over when Mr. Carney, the instruc-
tor, mentioned the word “derivative.”
As soon as he heard this, Jerry jumped
to his feet and began to recite in a loud
sing-song:

D of z, g of x, dielectric K,

Latera recta, operator j;

Secant, asymptote, coordinate pair,

Old Jerry is a root-mean-square!

The shocked silence that followed was
finally broken by Mr. Carney. “You may
sit down, Mr. Bishop,” he remarked
acidly; “and may I suggest that there
might be a better time and place for you
to rehearse your football cheers, or
whatever they are?”’

Jerry, red to the tips of his ears,

Always say you saw it in—POPULAR ELECTRONICS
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slumped down in his seat while his class-
mates, including Carl, stared at him in
wonder. Across the room. Bruce grinned
broadly at Jerry's obvious discomfiture.

Nothing else happened until the very
end of the class, when Mr. Carney was
giving the assignment and again used
the word ‘‘derivative.” Instantly Jerry
was on his feet repeating the ridiculous
poem. He broke off in the middle of it
and bolted from the room with Carl
right behind him.

“What’s the matter with you?" Carl
demanded of his white-faced chum as

TV-RADIO Servicemen or Beginners. .. 2

Send for f oyreed 1

on 7-Day FREE TRIAL!

Answers ALL Servicing Problems QUICKLY. , .

Makes You Worth More On The Job!

I'ut money-nuking, time-saving TV-HRADIO FLECTRONIUS know-Low al vour
i n TV-RADTO- RLECTRONICS
-Ravelio
ctical working knowledge that hielps yvou get the Bl
els, even cator-"I'V,
hows you what
jusr priactteal facl

I 1L Lo

fingertips-—examine oyl
[teterence Ner for 7 day,
repair—time Ssaving, n
How tu insiall, service and align ALL radio and 'V
M and transistorized equipment. New phoro-instinelion
s equipment “'tiek.” No ecomplicated mth o theary j
wll pUt 1o use immediarely vight in the suop, or ol
M0 pages; 1200 diagrams: 10000 facrs!

dll-new  7-Volume
our expense ! Shows voi th

way 10 casier Ty

you ity peferen
Over

SEND NO MONEY! Just tuail coupon for 7-Volume V- Radio Setoon
FREE TRIALD We'lll inchiude the R BOOK S below

7-Volume Job-Training Set i\

v

thev walked through the gathering dusk
toward the residence hall.

“I don’t know; I simply don’t know!”’
Jerry admitted miserably. “All at once
I had an uncountrollable urge to stand
up and say that stupid verse. I wanted
to stop but [ couldn’t. It was like a
nightmare.”

“The word ‘derivative’ scemed to
touch you off,” Carl mused. “Do you
suppose messing around with this sleep-
learning thing may have unhinged you
just a little?”

“Naw, it's not that—1 don’t think.
What beats me is how I had that verse
down so pat after ouly hearing it once.
Ordinarily I'm not too good at memoriz-
ing, but [ didn't hesitate a bit when I
was reciting the thing.”

“Come on,” Carl said as he broke into
a trot. “You've given me an idea. Per-
haps you heard that verse more than
once. 1 want to listen to that sleep-tape
of yours.”

A FEW MINUTIES LATER the boys
were in their room playing the tape.
The whole first half of it had obviously

The First
Practical
TV-RADIO-
ELECTRONICS
Shop

Library!

W P 1
Like Having An Electronics Expert Right At Your Side!

¥OL. I-—~EVERYTHING ON TV- VOL. S—EVERYYHING ON TV
RADIO PRINCIPLES! 300 pages TROUBLESHOOTING! Covers all
of practical explanations; hun-  types of sets, 437 pages; illus-
dreds of illustrations. trations, diagrams.

VOL, 2-—EVERYTHING ON TV- .
2 . YOL. 6—1V CYCLOPEDIA! Quick
RADIO-FMIRECEIVERSRU03 and concise answers to TV prob-

pages; fully itiustrated. " : M
tams in alphabetical order, in-

VOL. 3—EVERYTHING ON TV- |, qiny UHF, Color TV and

RADIO CIRCUITS! 336 pages; ¢ iclors: 868 pages.

hundreds of ilustrations, circust

diagrams. VOL. 7—TRANSISTOR CIRCUIT
VOL. 4—EVERYTHING ON SERY. MANDBQOK! Practical Reference
ICING INSTRUMENTS! How they covering Transistor Applications;
work, how to use them. 368 over 200 Circuit Diagrams;

pages; illustrated. 410 pages.
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been prepared at home, for it was given Secant, asymptote, coordinate pair,
over to a background of organ music Old Jerry is a root-mean-square!
against which Jerry spoke slowly and All who hear you will admire you for
soothingly of the vanishing cares of the being able to memorize and recite so
day, of muscles relaxing, of nerves well. When you wake up in the morn-
quieting, of the body sinking down, ing, you will feel rested and refreshed.
down, down into sweet and restful slum- You will remember nothing of this, but
ber, and of the mind being prepared to you will recite the poem when you hear
accept effortlessly but to hold firmly the the word ‘derivative.””
material soon to be offered it. “Just as I suspected,” Carl said as he
Carl started yawning just listening to switched off the recorder. “That hood
it, but he snapped wide awake as the sneaked in here while we were over at
voice suddenly changed. It was unmis- the gym last night and recorded that
takably Bruce's voice now coming from post-hypnotic suggestion over the top
the recorder: of your derivative formulas. No wonder
“You will not awaken, Jerry. Instead you remembered the poem after having
you will sink deeper and deeper into it drilled into your subconscious for
sleep. Now you are really asleep. You about two hours! You said he wasn’t
cannot awaken until I tell you to. You going to hypnotize you; he was deter-
are asleep; yet vou can hear everything mined to show you he could—hey, where
I say. You will do what I tell you to do. you going?”’
Tomorrow, in math class, whenever you Jerry, a grim look on his face, was
hear the word ‘derivative,’ you will stand headed for the door. ‘“I'm thinking that
up immediately and recite this beautiful our playful friend, Bruce, ought to add

poem: phrenology to his study of the occult
D of z, g of x, dielectric K, sciences,” he grated. “I'm going to give
Latera recta, operator j; him some bumps to practice on!”  ~{30—

CITIZENS BAND EQUIPMENT
LIGHTNING PROTECTION | "
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Save 30 % 4 track
Stereo music on tape

|EMPTY 3 in._plastic reels 7¢ euAl

Bargain Prices! Send for our
Recorder/blank/prerecorded tape
catalog E-1 and see why!

SAXITONE TAPE SALES
(Div.of Commissioned Electronics. Inc.)

1776 Columbia Raad, Washington, 0.C.

ELECTRONICS, INC.
2304 ChamberlaynePkwy, ,Richmond22,Va.

Ll!‘

NOW...Tomorrow and for years to come!

go-v\,c._n. CITIZENS BAND RADIO

+ 8 Channels, crysta! controlied transmitter and receiver » Tunable
receiver for 22 channels ¢« Transmitter 100% Class B modulated
« Adjustable squelch * Automatic noise limiter* R. F. Power indicator
¢ 1 Year guarantee * Easy to install. Ideal for home, boat, car or
business. Weighs only 9 Ibs... 434 x9%, x1114 * FCC Type accepted™
(*in preference to only certification).

+ “SONAR RADIO CORPORATION, 3050 W. 21 St. » B'klyn24, N. Y ‘\
¢ Please send me complete information on Model “‘E” CB Radio.

fff ‘t 1 ir f ystals,
b "’ ( "% m‘?,clrophg:e's aondc;;oarerscables 4 NAME ;’;
¥ 7 £

'
$ 5 0 \  ADDRESS 3
S CITY STATE P4
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Tips
and

il

Techniques

NEON NIGHT-LIGHT

The relatively new high-current neon lamps
now on the market are bright enough to
serve as useful night-
lights. The unit pic-
tured here incorpo-
rates an NE-51H, the
high-current counter-
part of the NE-51. To
construct it, solder one
lead of a 25,000-ohm,
Y4 -watt resistor to one
lamp contact and a
short piece of wire to
the other—then slip
the whole assembly
into the neck of a rub-
ber plug. Finish the
job by wiring the free
ends of the resistor
and wire to the prongs
of the plug. A care-
ful check for shorts
should be made before you tinally attempt to
plug in the night-light.

—R. L. Winklepleck

HOLDER FOR WRENCH SOCKETS

Keep your loose wrench sockets from rat-
tling around in the tool box or becoming
separated and lost by storing them on a
long bolt. The sockets are simplv slipped
onto the bolt and held in place by a nut. If

e —

the bolt is cut to the exact length of the
stacked-up sockets, vou’ll he able to tell
immediately if one is missing.

—Homer L. Davidson

USES FOR INK CARTRIDGES

Empty plastic ink cartridges, such as those
from a Sheaffer “Skripsert” pen, can be put
to many uses by the electronics hobbyist.
To make a waterproof splice, for instance,
slide a cartridge over the joint and melt the
ends closed with a soldering gun. Need a
small coil form? Use another cartridge,

November, 1961

% TIME-
T;(,'ualfi SAVING |
.V SERVICE

A modern manual for fast,
“'symptomatic trouble analysis” and

servicing of TV receivers,

This isn’t a “study” book! I[rom
beginning to end, this big manual is
desizned for daily use at the hench
as a complete eusily understood guide
to practically any TV recciver job.

Just turn to the Index. Look up

SIIENOE Al n 005N P
e !
= &3
J | -,
-~

TAKES THE the trouble symptoms exhibited by
¢ the TV you're working on. The
GUESSWORK HANDLOOK OF TV TROULLLES
OUT OF TV  thentels vou exiactly what and where
t to check. Qutlines time-saving =hort
REPAIRS' cuts.  [xplains  puzzling  details.
Covers all canses of Elin'linates guesswork and useless
practically every testing. More than 150 test patiern,
trouble  vou're ever wave form and circuit illustrations
likely to bhe called help ¢xplain things so clearly you can
on o fiv including:  hardly fail 1o understand.
BRIGHTNESS L OOK! LISTEN!
CONIRAST  Then Follow This Easy Guide!
Almost regandless of  set muke or
PICTURE madel, this remarkable new 302-page
DISTORTION Hm(ilmnl\ helps vou arack down TV
troubles fromt the <ymptoms they pro-
UNSATISFACTORY duce in the ﬂbll irself \(It’lfll mu‘nml
tently dark: ooming ; abnormal con-
PICTURE DETAIL trast  in Spols: Usnow’ poor detail:

sound troubles and all

LINE OR BARS

sync troubles: y .
Lhen it explains how

the many others.
IN PICTURE to make needed adjustnients or replace
SYNCHRONIZATION  mcnis | . ww
TROUBLES Written by Sol Teller. I'V instructor
at Vorhees Technical Institute: former
MISSING PICTURE  editor of Techniciun mawizine and owner
of u I'V-Radio repair shup. From beuin-
SIZE AND ning to end. i is a lestx’] to-cartl, Al(lj
tensely  practical baok ased  on -
[?[E{:)LEBRJE‘SG TUAL SHOP EXPERIENCE and not
mere thmn’_\‘ or guesswork!
SOUND TROUBLES Printed in larze wype. Hus sturdy.
TELEVISION \.umshul covers for on the job™ use.
The TV TROUBLE INDEX helps vou

find what vou want in a jiffy.

INTERFERENCE, ETC.
TRY IT 10 DAYS—See for yourself!

o e o e e e e e ————— e )
¥ 623900 I
I Dept. PE-111, HOLT, RINEHART and WINSTON, inc.
l Technical Dlv., 383 Madison Ave. |
New York 17, N. i
l Send xu w 30d-page HANDROOK OF TV TROUBLES (T0O8.153)
for 10-4 E trial. It | decide ro heen book. 1 will then l
| send \ou S toin full payent. I( ot I will return hook
posthaid and ()\\| you nothing. SAV Scnd $7.50 with order
I and we pay ostage. Same 10- d|y return privilege with I
money promptly refunded. I
I NAME + oshs vmn v densah dhdand s Bda@isvgesdse s wpigns I
I AQAress . .. oo i i s s i s e
| Cilyid Zone. Blate  an . tm. i dg - Ba . B L w0 . oo -0 e b e I
QUTSIDE U.S.A.~No free ecrawination, Price $3.00 cash ouly. 10- |
| day veturn privilege with money refundod
L Ofter expires July 15, 1962 J
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DEWALD

: LEADS AGAIN WITH
CITIZENS BAND

"RADIO-PHONE"
TR-910 TRANSCEIVER

Amazing at only

l95
er P
Furnished with Ceramic Microbhone

and one Transmitting Crystal
Write for Brochure and Name of Your Nearest Dealer

Made  |JNITED SCIENTIFIC LABORATORIES, INC.

35-00 37th AVE., LONG ISLAND CITY I, N_ Y.
Also Mfr's of DeWald H1-F| Stereo Components and FM Radio

SENDING A BILL?

It'1l get there quicker if you give your postal
delivery zone number with your address.

The Post Office has divided 106 cities
into postal delivery zones to speed mail
delivery. Be sure to include zone number
when writing to these cities; be sure fo
include your zone number in your return
address—after the city, before the state.

® 5 channel
Transmit

22 channel
vernier con-
trolied receive
Automatic
noise limiter

® Push-to-talk
Mike with
fooiproof rclay @
® Full Sauelch
r
® Built-in '*S""
and plate cur-
rent met

T First M iniaturized

| TWO-WAY £/ B8
RAD I 0 ! each postpaig

with- batteries

Two for $49.90
SPACEPHONE—FITS IN SHIRT POCKET! Two-
way walkie-talkie sending and receiving set
in the smallest case at the lowest price!
Absoiutely self-contained: microphone—Iloud-
speaker, 3-volt transistor radio battery, trans-
istorized transmitting and receiving sets with
the latest miniaturized printed Circuitry. U.S.
designed and made. Votume control and tun-
ing. Range Y2 mile up.
Citizen's band—NO LICENSE, NO EXAMINA-
TION—NO AGE LIMIT, For hunting, boating.
fishing, hiking, atl sporting uses, farms and
ranches. Will operate between vehicles.
Electrosolids Corp. products are now in use
on such projects as the Explorer VI Satellite.
Spacephone reptaces and does the same job
as equipment costing from $114 to $300 per
pair.
T0 ORDER: Enclose check, cash or M.0. for
postpaid shipment. $5 deposit per unit for
€.0.D. 10-day unconditional money-back guar.
Dealers inquire. Calif. res. add 4% state tax.
Electrosolids Corp.. 13745 Saticoy Street,
Panorama City 68, Calif.

_ﬁ«_\‘

“E/,

Tips
(Continued from page 99)

mounting it by cutting off the closed end
and enlarging the hole in the other end to
take a small screw. These cartridges can
also bhe used for insulated spacers, stand-
offs, or shaft extensions.

—David Keller

WRENCH FOR WING NUTS

Antenna installers and other electronics
workers know that tightening wing nuts is
apt to be tough
on the fingers.
Pliers aren’t
really fitted for
the job either
—it’s hard to
get a good grip
and the nut is
often marred
or hent. A
wrench made
from a 5"-
length of
broom handle
is the answer. Just saw a 1”-deep slot in one
end, making it wide enough to fit over the
largest nut apt to be encountered.

—John A. Comstock

CLEANING CORRODED TUBE PINS

When a radio is noisy, erratie, or intermit-
tent, sometimes the only trouble is that cor-
rosion has spoiled the connection hetween
tube pins and their contacts. This condition
is usually found in sets that have been
operated for years without a change of
tubes. To check for it, rock each tuhe in ils
socket with a circular motion. If you find a
noisy connection, grasp the guilty tube
firmly and move it straight up and down in

its socket several times-—the friction should

clean both pins and contacts. If the cor-
rosion is especially bad, try scraping the
. pins and using a commercial contact cleaner.

—Carl Dunant
| (Continued on pagye 103)
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Special Training
EQUIPMENT
INCLUDED

Pick the field of your choice—and
train at home with the leader
NRI. In addition to Industrial
Electronics and FCC License train-
ing explained at the right, NRI
offers comprehensive courses in
Radio-TV Servicing and Radio-TV
Communications. Except for the
FCC course, all NRI courses in-
clude—at no extra cost—special
training equipment for actual prac-
tice at home building circuits and
workingexperiments. Makestheory
you learn come to life in an in-
teresting, easy-to-grasp manner.

Multiplexing, FM Stereo

Broadcasting Included
NRI training keeps up with the
times. New, additional profit op-
portunities exist for the Technician
who understands the latest tech-
nical advances. Course material
now covers FM Stereo Broadcast-
ing, tells you about Multiplexing
equipment, other recent develop-
ments.

Learn More to Earn More
Act now. The catalog NRI sends
you gives more facts about the
field of your choice, shows equip-
ment you get and keep. No obliga-
tion. Cost of NRI training is low.
Monthly payments. 60-Day Trial
Plan. Mail postage-free card today.
NATIONAL RADIO INSTITUTE, Washing-
ton 16, D.C.

Send for
64-Page
CATALOG

NRI-0ldest and Largest Radio
Television School Now Offers

NEW HOME STUDY TRAINING
IN &'%ST34Y ELECTRONICS

This is the age of Electronics. Rap-
A AL

idly expanding uses for Electronic
Equipment in industry, business, the
military demand more trained men.
Prepare now for a career as an Elec-
tronic Technician. NRI now offers a |
complete course in ELECTRONICS (.
—Principles, Practices, Maintenance. Computers,
telemetry, automation, avionics are changing our
world, yet all employ the same basic principles . . .
and that is what this NRI course stresses with illus-
{:)ralted lessons, special training equipment. Mail card
elow.

NEW HOME STUDY TRAINING
'FOR YOUR FCC LICENSE

An FCC Commercial License com-
bined with NRI time-tested training
can be the keys to a better future for
you with higher pay, interesting work,
more rapid advancement. Prepare at
home quickly for your FCC examina-
tions through NRI’s new, low-cost,
special training. Like other NRI-trained
men, you can be monitoring TV shows, radio
broadcasts operating shipboard and avia-
tion radio, or holding down other important
jobs. Get full details—mail the card below.

————————————————————————-

ICut Out and Mail-No Stamp Needed
m\ NATIONAL RADIO INSTITUTE
"~/ WASHINGTON 16, D. C.

Send me your Electronic, Radio-TV catalog without

cost or obligation. I am interested in the course checked
below: (No representative will call. Please PRINT.)

O Industrial Electronics

[0 Communications

O FCC License [0 Servicing

| 9
] Name Age
l
|
] Address
|

City Zone. State

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

e - ericanradiohisetory com
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ELECTRONICS NEEDS
4 TO 7
QUALIFIED TECHNICIANS

AR

FOR EVERY ENGINEER

Choose from 4 Courses

1- INDUSTRIAL ELECTRONICS
Learn about Electronic equipment
used today by business, industry, the
military. Covers computers, servos,
telemetry, multiplexing, other sub-
jects.

s FCC LICENSE
Communications stations must have
FCC-licensed operators. New NRI
course prepares you for your First
Class FCC exams. Train at home in
spare time.

s COMMUNICATIONS
Operation and maintenance of radio
and TV stations; police, marine, avia-
tion, mobile radlo etc. Includes FM
Stereo broadcastmg Course also pre-
pares you for your FCC license exam.

s SERVICING
Service and maintain AM-FM Radios,
TV sets, Stereo Hi-Fi, PA systems,
etc. A profitable, interesting spare or
full-time business of your own.
f SEE OTHER SIDEEK

2

3

4

———— e e

Join The Thousands
Who Trained For
Advancement With NRI

Thousands of NRI graduates throughout the U. S. and
Canada are proof that it is practical to train at homeo
NR! graduates are in every kind of Electronics work:
inspectors, maintenance men, lab technicians, testers,
broadcasting and mobile communications operators,
Radio-TV service technicians, or in essential military
and government posts. Catalog tells more about what
NRI graduates do and earn. Mail postage free card.

(-

-+
P .

] "THE FINEST JOB | EVER HAD” is what Thomas
! Bilak, Jr., Cayuga, N. Y., says of his position with
the G. E. Advanced Electronic Center at Cornell
University. He writes, “Thanks to NRI, I have a

_| job which I enjoy and which also pays well.”

BUILDING ELECTRONIC CIRCUITS on specially-designed
lug-in type chassis, is the work of Robert H.
aurens, Hammonton, N. J. He is an Electronic

Technician working on the **Univac’’ computer.

Laurens says, “My NRI training helped me to

pass the test to obtain this position.”

"I OWE MY SUCCESS TO NRI" says Cecil E. Wallace,
Dallas, Texas. He holds a First Class FCC Radio-
telephone License and works as a Recording
Engineer with KRLD-TV

MARINE RADIO OPERATOR is the job of E. P.
Searcy, Jr., of New Orleans, La. He works for
Alcoa Steamship Company, has also worked as a
TV transmitter engineer. He says, “I can recom-
mend NRI training very highly.”

FROM FACTORY LABORER TO HIS OWN BUSINESS
that rang up sales of $158,000 in one year. That’s
the success William F. Kline of Cincinnati, Ohio,
has had since taking NRI training. ““The course

i

FIRST CLASS

(Sec. 34.9, P.L.&R.)
W ashington, D.C.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

got me started on the road,” he says.

mmu |

7
é
LY

PERMIT
NO. 20-R

i
1

b

1

e o

L

—

POSTAGE WILL BE PAID BY

N RI National Radio Institute

3939 Wisconsin Avenue
Washington 16, D.C.

Oldest and Largest
School of Its Kind

Training men to succeed by home
study has been the National Radio
Institute’s only business for over 45
years. NRI is America’s oldest and
largest Electronics home-study
school. Don’t delay. Cut out and
mail POSTAGE-FREE CARD.

— — — — —y S—— S —— ——— — — — —

| &

MAiIL POSTAGE-FREE CARD


www.americanradiohistory.com

Tips
(Continued from page 100)

BULB AND CELL TESTER

A simple device for checking flashlight hat-
teries or hulbs can be made from a 6”
length of No. 12 or No. 14 wire and an alli- |
gator clip. Form the wire as shown in the |
photo, sharpen one end, and solder the other

e |

end to the alligator clip. The jaws of the [

clip are bent slightly for a better grip on
bulb bases. To use the tester, just slip a
bulb into the alligator clip and bridge it
across the ends of the cell. If you use a No
112 bhulb (1.2 volts) and let it burn for a
while, youw’ll be able to judge the condition
of the cell; doubtful cells might be strong
at first, then die down. —Art Trauffer

SPOOL PROPS MULTIMETER

If your multimeter has a wire handle, you
can easily make a prop to hold the instru-
ment in a convenient viewing position. Sim-

ply saw a slot in one end of a film spool and
fit it over the handle as shown. Get a plastic
spool if possible—you’ll find that it’s easier
to saw than a metal one.

—Jerome Cunningham

November, 1961

ANNUAL
DOUBLE

o WORTH OF
e RADIO-TV

Add 25¢
tor

PARTS

Handling (over 300 pcs.)

PLUS $
ANY

POLY PAK®
OF YOUR CHOICE
LISTED BELOW

40 TUBE SOCKETSsl
to 12 prongs. Worth 88,
30 Allen Bradley Resist
World® "lhne\l

=0

g
Qe

100.

a2y
LE

too. Worth £15,
00 Y2 -Watt Resistors$ 1

70 1-Watt Resistors$]
40 2-Watt Resistors$]

] 4 Output Transformers
SULG. ¢te. Open frame 51
tvpes. Worth S8,
35 POWER RESISTORS
st. 1o S0 W Lo 10000 g f
Worth %1
RYSTAL PHONE $1
Tensiitive! w/cord & plur
{1 60 COILS & CHOKES
RF. ant. . sluy-tuned. 31
i

10 “POLY" BOXES
vs: sizes (081

e
{1 70 TERMINAL STRIPS
1 to 10 tie points. “"'"‘31

$25 SURPRISE PAK
1e virtely of um\l)lk’ ra- 51
-TV-hobhy part
65 Condenser Specual
Thel: dises. ceramic

moldeds, niica. \\mLh £12.

60 Tubular Condensers
"zmers maoldeds, ofls 51
ramic! 1o 1 mt to bl)()V
Waorth 816
I_—_'l 300-FT. HOOKUP WIRE
Asst. eglors. insulanon, §§
izes. Worth 85.
10 Transistor Sockets
all types of transistors §§
« mini tubes. too.

50 Disc Condensers
(())1 0

=5

0 Q0=

x

ohms.

48]

-----n-l------

MIKE
mini 100-70005 ¢

lg 11, LBS. HARDWARE
L Bolts, cte. Wide va-$4
Het\' Handy <hm) asst.
[ 1S AC-DC LINE CORDS
Sicond. rubher, w mm'lu'sl
Vogs. short Jengths
2000 OHM PHONE
WVith cm:! & ])lu" ear %
loop. Wao
l 15 ROTARY SWITCHES
L\\ gangs, contacts: mrsl
Jow cireuit’ changing.
1 \mth K17
0 Electrolytic C’'nd’'n’rs
Incl can & paper tvies. 51
Duals 100! Worth 12,
35 sl

114" sq.

est micas ing
feo m CA CONDENSERS
Inel: sflve o! 25 1o
I 101 to GOOV. wonn b’(l
160 Plugs & Receptacles
1

Incel: power., audio. bal

tery. Worth 88,
per pak

etc.

HOW TO ORDER:
M.O.
rated, net 30

Avg. wt.

days.
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including postage; excess returned. C.
Include Fostal Zome in

with every $15.00 order

{1 6 NPN TRANSISTORS ] |
Worth 83 ea. 100°s ol uses.
100 Ceramic Condensers I
ncl: dises toa! Worth 810, 51
[ 60 RADIO ’'N’ TV KNOBS
Axsl: colors. sizes, \‘hu])e.\:sl
some worth %1 ea.
10 PANEL SWITCHES
Jower polary ivpos. g 4 I
= Va)ll)lv Worth s10.
Cl 10 VOLUME CONTROLS l
19*.\‘1\1)1119 with 51

RMANIUM DIODES |
lass-sealed, like 1N, 5

2 SUN BAT |
(El] g 2ISUNIE A TERIEs $1

ive
] &5 RESISTOR SPECIAL I
nrbnn~ e istons 51 I

% too. \\ullh\ll)
!.SV AC SWITCHES
Towxie type. SPST. DIDT. $1
cte. A shop must. 115V AC, l
0 PRINTED CIRCUITS
t & condenser net- 51

SO BI-Q CONDENSERS l
1

Asst. Pinest made. ['orce
{] Transistor Radlo Baslc l
s

“ain_bodies.
Incl: trans=isior.
loonsticks,

Worth ]
e HOBBY TRANS'STORS l

PXP's and NPN*
g 6 PNP TRANSISTORS l
Vorth 3. 100" of usex. §1

{1 3 POWER TRANSISTORS
For all pes of audio use. 51 I

ca SILICON RECTIFIERS
500 mils. 1op hat wpe. §9

diode. (‘I.

m]

T15V AC,

wave.
0 25 PILOT LITES_ [
Bay & screw tpesi 1.5$9

1o GV.
5 Micro Switches $31
Rated 115V A, SPST cont.
$25 Re! ay Surprlse$1 l
Tuarantecd s
50 Prec Re
WK c;lx'ho-nlln. :\]
meg. 1:.

o
CA INVERTER

Y o e comessq I

=~ tuhe:

3 Sylvama Transistors l

wular makes. Worih $2$1

oal
o HEAVY DUTY [ |
ne cords. all ruliber. 51
150t lemrtlh l
TWO 9V BATTERIES .

$

5 Selenium Rectifiers l
65 mil rect- 1299

§d

A= Burgess 2

fresh stnck.

4 BRAND NEW 1U4s

s by syivanias orie.$q

30 Tran stor “Thins’’ l
- 0.05mid. g9

) iest’’ Resistors l
Jodv only 4/16”7 long, .:31
vajues 1/8w. [ ]

:Iu 10 100V
It

245 EVERETT AVE.
CHELSEA 50, MASS.

Write for Free Catalog

i 1 1b. Return ad with check or

0.D. orders. 256, down:
mldnecs
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LAFAYETTE 15 America’s Gitizens B

Ship to Shore . .ww

Farm

1
PORTABLE-—‘
POCKET SIZE

Only
636x3Vax1%4”

.29A

On the QQT \

/

e
CITIZENS BAND
“WALﬁIiIE TALKIE”

nd Headquarters

NO LICENSES,
TESTS OR
v \ AGE LIMITS

39.95
2 for 78.88

NO MONEY DOWN

® Completely Wired—Ready to Operate @ Fully Transistorized—
9 Transistors plus 1 Diode ® Uses Inexpensive Penlight Batterfes
® No License, Tests or Age Limits e Comes with Leathe
Carrying Case, Earphone, Antenna, Batteries and Crystals

As simple and easy to use as the telephone—and twice as hand
Receives and transmits up to 1.5 miles under average conditions
Weighs only 18:0z. and slips into your pocket. Push-to-talk
button operates built-in speaker as sensitive microphone,

l .

(:onstructlon .},

I

AFAYETTE HE
Citizens Band TRANSCEIVER

_ @ Pi-Network for Greater Power Output e Calibrated
''S" Meter @ Series Gate Noise Limiter @ Tuneahle
superhet Receiver over all 23 Channels # 4 Crystal-

~ Controlied Transmit Positions e 4 Crystal. Controned
Receive Positions e Dependable Push-To-Talk Ceramic
A rol;hone & Relay e llluminated Dial e Built-in

Power

s fo r !,‘.havnnel ]

Supply e Compiete wlth Matched

20A

Cilem

e

SUPERHET

NLY

59+

MONEY
NODOWN

Made *
in U.S.A

LAFAYETTE HE-15A Citizens Band T R A & X

EIVER

@ Completely Wired—Not A Kit @ 5 Crystal-Controlled Transmitting
Positions @ Tuneable Receiver Over Full 23 Channels e High Output
Ceramic Microphone e Complete with Transmitting Crystal for
Channel 9

A compact, precision transmitter and receiver covering up to a 20
mile or more radius, depending upon conditions. The HE-15A features
an effective full-wave variable noise limiter, planetary vernier tuning.
RF and, microphone jack on front panel, 12 tube pertormance from
4 dual-function tubes, 2 single-function tubes, 2 rectifiers.

3.95

HE-19 Telescoping Whip Antenna ... ... Net
HE-16  Power Supply for 12 Volts .. Net 10.95
... Net 10.95

HE-18 Power Supply for 6 Volts .

LAFAYETTE ALL-IN-ONE
CITIZENS BAND MOBILE ANTENNA

The Scoop Buy for
Citizens Band Mobiles

HE-800WX

® Chrome Swivel Base ® Stainless Steet Spring
® 102%2” Stainless Steel Whip for Optimum 11-Meter
Pertormance

Chrome swivel ball mount base designed for mount.
ing on any surface. Stainless steel spring holds rod
in properly adjusted position and prevents rod dam-
age from shocks and blows. Stainless stee! whip for
maximum resiliency and strength.

~

£

NEW! LAFAYETTE
RADIO FIELD INDICATOR

® Continuously Indicates Transmitter
Output @ Rugged 200 ua Meter Move-
ment @ Requires No Electricity, Bat.
teries or Transmitter Connection
Check the performance of marine,
mobile or fixed transmitter. Features
a 200 uva meter movement with vari-
able sensitivity control, Earphones can
be plugged in for an aural check
of output. Antenna extends from 3'%;”
to 103”. Magnet on bottom plate
allows easy mounting on car dash or
metal surfaces. Size, less antenna,
34W, 21%4H, 27D.

W S

o @ S
>

PLEASE INCLUDE SHIPPING CHARGES WITH ORDER

ST AEXE A YETTE,
ﬁ 0 |0 S NEW YORK. N. Y. BOSTON, MASS. PARAMUS, N. J.
ﬁ OA .. | _E: ?l CATION 100 6th Avenue | 110 Federal Street | 182 Route 17
s ' N el ]AM-AICA BRONX, N. ¥ NEWARK, N. J. PLAINFIELD, N. J.
111 JERICHO TURNPIKE, SYOSSETT, L. |., NEW YORK leeny Avenue | 542 E. Fordham Rd. | 24 Central Avenue | 139 W. 2nd Street

104
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NEW! LAFAYETTE LT-700 @riterion”"
FM STEREO MULTIPLEX TUNER

Ready for Stereo and no Adapter Needed . . . opening a new
era [n stereo, the new Lafayette Criterion FM Stereo Muitiplex
Tuner is entirely self contained with jts own built-in muitiplex
tacilitiés. Capable of achieving the highest Laboratory Standards,
its exceptional selectivity and sensitivity together with drift-free
AFC performance insures effective reception of even the weakest

' KT-250A 50-WATT INTEGRATED
Made in US.A.

STEREO AMPLIFIER
kr2son 74.50 250 99.50
in Kit Form Completely Wired
® Separate Bass & Treble Controls @ 3rd Channel Output
[ 'Reseq;mse: 15-40,000 cps == .Sdb (at normal listening
e
e SI;IiWatts Monophonically—25 Watts Each Stereo Chan.
ne

Pacesetting quatity, performance and design, Features
include: unique *‘Blend'’ controt for continuously variabie
channel separation—from full monaural to full stereo,
4-position Selector, Mode, Loudness and Phase switches.
Individual bias and balanCe controls. Harmonic distortion,
less than 0.25%. IM distortion, less than .5%. Hum and
noise 77db betow full output.

KT-550 :
riterion™

100-WATT
BASIC STEREO
AMPLIFIER

Made in US.A. el

KT-550 134.50 in Kit Form
LA-550 184.50 Completely Wired

Rated at 50-watts per Channel

Response from 2-100,000 ¢ps; 0-1 db at 1-Watt
Massive Crain Oriented Siticon Steel Transformer
Multipie Feedback Loop Design (over 50 db)
Metered Calibration Control Panel

Absolutely Stable Under Any Conditions of Load

A new ‘‘Laboratory Standard’ dual 50-watt amplifier guaran-
teed- to outperform any basic stereo amplifier on the
market. Advanced engineering techniques plus the finest
components ensure flawless performance. Distortion levels
so low they are unmeasurable. Hum and nolse better than
90 db below 50-watts, Complete with metal enclosure.
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multiplex or monaural FM signals.

AN

KT-600A @riterion‘“- Made in US.A.
PROFESSIONAL STEREO CONTROL CENTER

KT-600A 79.50 LA-600A ]34.50
in Kit Form Completely Wired

@ “Null” Balancing System e Response 5-40,000 ¢ps = 1 db

e Bridge Control Provides Variable 3rd C‘\annel Output

® Tape Head Playback Equalization for 4-Track Stereo

® Variable Cross Channel Signal Feed Eliminates Hole-
In- The-Middle Etfects

Sensitivity 2.2 mv for 1 volt out. Dual low impedance *'plate

follower" outputs 1500 ohms. Less than .03% IM distortion;

tess than .1% harmonic distortion. Hum and noise 80 db

betow: 2 voits,

-

. s LT-200 MULTIPLEX ADAPTER

- 47.50 re1on wine
| s

& TESTED
Now enjoy stereo with ali the fi-
<] delity and convenience that only FM
can provide, by adding this brilliant
new multiplex adapter to your tunet.
Perfolrms beautifulliy wiLh virttually
P any late model wide band tuner
Made in U.S.A. equipped with a2 muitiplex output.
Front panel selector switch provides for On-Off. Mono-FM
and Stereo FM, while pilot lights indlcate when power is on
and when adapter is operating stereophonically. Complete

with enclosure and all necessary audio cables.

Lafayette's NEW Easy-Pay-Plan NO MONEY DOWN

PR
'

LAFAYETTE RADIO, DEPT. IK 2-1
P.C. BOX 10, SYOSSET, L. I, N. Y.

D Send FREE 1962 Catalog featuring the complete
line of Lafayette Stereo Components.

$ Enclosed . for Stock No.
Name

Address

City Zone. State
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ADVENTURER — 50
watts CW input 80

...6.oioooboo..b..o--oooooooccooo..

with !

VLR e

1st choice of
amateurs the
world over!

find new
adventure in

amateur
radio...

loaded with features ... kit or wired/!

VALIANT —275 watts
CW and SSB; 200

RANGER—75 watts
CW input; 65 waotts

thraugh 10 meters. « phane—160 through « waotts AM — 160
240-181-1.. Kit * 10 meters. ¢ thraugh 10 meters.

Am. Net $54.95 7 240-161-2... Kit ; 240-104-2 . .. Kit

« Am.Net...$229.50 . Am. Net.. $349.50

FREE ¢ 240 161-1.. . Wired * 240-104-2. . Wired

+ Am. Net.. .$329.50 7 Am. Net.. .$439.50

CATALOG
Complete speci- i
fications and
schematics on all
Johnson trans-
mitters, ampli-
fiers, station

accessories, keys
and practice sets!

I
E. F.JOHNSON CO.|
2433 10th Ave. S.W. * Waseca, Minn.

NAME

ADDRESS

BUILD THE
PROJECTS
DESCRIBED
IN THIS
ISSUE OF

PRODUCTS
POPULAR

ELECTRONICS

LOW-PASS FILTER
Uses BUD AU-1083, 4''x4''x2"'"
aluminum box ... .$1.29

BI-SLAVES FOR AG-1
Uses BUD CU-3002A, 4"'x2Vs"'x15""
atuminum chassis box

FLEA POWER GLOW LIGHT
Uses BUD AC-1610, 4" x4'/,’'" x4’ aluminum
sloping panel box

BUILD A RADIATION DETECTOR
Uses 2'"x7''x5'" zinc-steel chassis
BUD CB-629

BUD BOTTOM PLATE
BP-706 . .

All Bud products are avaiiable for im-
mediate delivery from your authorized Bud
Distributor. They are the best for applica-
tions described in these projects.

WATCH FOR THESE LISTINGS EVERY MONTH
IN POPULAR ELECTRONICS

BUD RADIO, INC.
2118 East 55th Street Cleveland 3, Ohio
Dept. P.E.
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POWER-LINE MONITOR

A power-line monitor manufactured by the
Radio Corporation of America, 30 Rockefel-
ler Plaza, New
York 20, N.Y.,
alerts techni-
cians to voltage
problems before
they can cause
trouble. The
Model WV-120A
has an expanded
scale from 100
to 140 volts
(r.m.s.) and an
accuracy of *+29% at 120 volts, =3¢, at 100
and 140 volts. Fluctuations and ‘“‘bounces”
in the line voltage are revealed hy the fast,
moving-vane action, and the large scale
can be read clearly from a distance of 10
feet or more. Price, $14.95.

TUBE TESTER MODERNIZING PANEL

Sencore’s Model TM116 tube tester modern-
izing panel adapts any tube tester (except
the ‘“‘cardomatic” types) for handling RCA
Nuvistors and Novars, G.E. Compactrons,
and Sylvania 10-pin tubes. Plugging into an
octal socket on the existing tester, the
TM116 enables the instrument to make all

checks on the new tubes that it would nor-
mally carry out on standard types. Price,
$24.95. (Sencore, Inc., 426 S. Westgate
Drive, Addison, I11.)

LIGHTWEIGHT SOLDERING IRON

The lightweight ““Penline-120" soldering iron
introduced by the General Electric Co.,
Schenectady 5, N.Y., is intended primarily
for production line operations, but it’s also
well-suited for maintenance, repair, labora-
tory, and ‘‘do-it-yourself” use. The plastic

Always say you saw it in—POPULAR ELECTRONICS
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handle, designed for coolness and comfort.
can be fitted with either 30- or 50-watt tip-
and-heater assemblies in a variety of tip

stvles. Price of the iron. complete with
handle, cordset, and tip assembly, is about
$8.00.

SWEEP GENERATOR AND MARKER ADDER

Covering frequencies from 3 - 220 mc. in five
fundamental ranges, the Paco G-32 sweep
generator and
marker adder is
designed for
easy operation.
An electronic
voltage regula-
tor keeps the
amplitude con-
stant as the r.f.
output is swept
in frequency,
and dual attenu-
ators permit

BUILD THE FINEST W%@M@m@

CUSTOMIZED

TV KIT

A few of the Professional Quality Features:

Choice of push-pull 10-watt audio or output to
your Hi-Fi system...D.C
Ultra-linear sweep circuits . .
Guided Grid Turret Tuner. ..
ity for fringe areas . ..
sories for Custom Installations.

24" or 27' CRT. Prices range

"PROFESSIONAL"
Series—designed for
the perfectionist seeking
the finest in TV performance.
Easy to assemble. No technical
knowledge required. Anideal
“Learning” Kit with a Complete
Course of Study is available.

Choice of 23",

close control of output voltage. Sweep
width is continuously variable (from 0 to
over 20 mc. on high-frequency ranges). In-
ternal blanking eliminates the return trace
and provides a zero voltage reference line.
The marker pips indicate spot frequencies
on the displayed waveform without distort-
ing its shape. Selling price of the G-32 in kit
form is $85.95, $119.95 completelv wired and
tested. (Paco Electronics Co., Inc., 70-31
84th St., Glendale 27, N.Y.)

CRT REJUVENATOR/TESTER

Specifically designed for TV service tech-
nicians, the Model TE-19 CRT rejuvenator

tester checks and repairs both black-anid-
white and color TV plcture tuhes w1thout

On Easy ""Pay
As You Wire"’
Terms. Only $15
for the Starting

. restoration. ..
. Standard Coil
Super-sensitiv-
Complete line of Acces-

Beautiful Cabinets

designed to enhance sound
quality and blend with
modern decor. For TV or
combination TV and Hi-Fi.

from $119 to $199.

U.S. Armed Services and over 4000 schools and
colleges have selected Transvision Receivers for
educational television.

Inleresled in Electromics? @; i\ ASSEMBLY MANUAL-$2
Learn the basic principles of elec- == e See how easy it is to
Al table: tronics from the Course available with the Kit. assemble the Trans-
e ﬁp " vision Kit. Cost of
AT ‘ NESE@ws new Rochetle, ny, | Hanualrefundedon
for custom NE 6-6000 [ Ol
installations B = JES0YE-————————--- START NOW — MAIL THIS COUPON ==m=—-————————
e o diefay TRANSVISION Electronics, Inc., New Rochelle, N.Y. DeptukiE

[T Send Free 8-page Catalog [T Enclosed is $2. for Assembly Instructions so that I might

of vertical or horizontal see how easy it is 1o assembie the Transvision Kit. | understand that this will be refunded if | purchase a ki.

controls and the newest
23", 24’ or 27"
CRT.

(I Enclosed is $15 for the Starting Package. | understand that | can buy packages one at o time
as | wire. (Models range from $119 1o $199.)

November, 1961 107

www.americanradiohistorv.com


www.americanradiohistory.com

products
(Continued from page 107)

removal from the set. The TE-19 checks for
emission, shorts and leakage; repairs inter-
element shorts and open circuits. Each gun
RADIO SHACK'S of a color tube is checked and corrected
1962 ELECTRONICS separately. The unit, including Eube socket
CATALOGS ad_apters to accommo@ate 110 tpbes, is

priced at $32.50. (Lafayette Radio Elec-
tronics Corp., 165-08 Liberty Ave., Jamaica
33, N.Y.)

[Every New Supplement
For Next 12 Months!

Ovur bigger, better catalogs offer the widest line
of electronic parts and equipment in the world!
Stereo, Hi-Fi, Ham Radio, Test Equipment, Pre-
Recorded Tapes, Tape Recorders, Records, Parts
—plus 30 pages of Kits! 340 pages—over
100,000 items! No Money Down credit terms.
Money back guarantee of satisfaction.

MAIL THIS COUPON TODAY

L 8§ B N B N N N B N |

RADIO SHACK Corp.
730 Commonwealth Ave., Boston 17, Mass.

ALL-PURPOSE VTVM

A versatile and rugged all-purpose VIVM
for radio, TV, and experimental work is
offered by the
Precision Appa-
ratus Co., Inc.,
Glendale 27, L.1.
The Model 48
employs a bal-
anced vacuum-
tube bridge
circuit for all
voltage and re-

Send Rodio Shock’s fomous electronics cotologs for one
year—FREE ond POSTPAID.

Your Name_ — —
Your Address - STEZA sistance meas-
Stote urements. It pro-

|
|
i
: |
For o Friend I vides 7 d.c. volt-
wd

City ond Zone __

cighiios® si7al meter ranges
(7% megohms/
volt sensitivity
on the 1.5-volt
/% BooKs | range), 7 ac ' "
voltmeter ranges (peak to peak and r.m.s.),
7 decibel ranges, and 7 ohmmeter ranges.
Want to get ready for A 3-way probe permits rapid, accurate test-

COMPUTERS? ing. Price, $55.95.
Start here! Read ULTRAVIOLET KIT

The hobbyist or young scientist needs onl
UNDERSTANDING Vi S oy

a screwdriver to assemble the

light Gemini”
DIGITAL COMPUTERS Nl ity
Equipped with
both long- and
short-wave
lamps, it can be
used for fluores-
cent analysis,
mineral ex-
ploration, and
gem identifica-
tion. The lamps
operate from a
wall plug or,
with the aid of
the “Mineralight
Power Pack” adapter, from a 6-volt bat-

City and Zone — I —

By PauL SieGEL, Inrernational Electric Corp.

Here's the firm grounding you need, for
what makes computers and data proc-
essors tick. Study this book: it gives bed-
rock principles rather than the gadgets
that go so quickly out of date. Study this,
and you'll soon be able to talk the com-
puter language. Most of the book goes
from theory to basic building blocks, then
on to showing how these blocks combine
into computers. Capstone of the book:
the description of the making of a speci-
men computer. 1961. 403 pages. $8.50.

At your bookstore, or tery (illustrated). The kit costs $19.95, the
adapter, $14.95. (Ultra-Violet Products,
JOHN WILEY & SONS’ Inc. Inc., 5114 Walnut Grove Ave. San Gabriel,
440 Park Avenue South, New York 16, N.Y. i
Calif.)
108 Always say you saw it in—POPULAR ELECTRONICS
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SUBMINIATURE UTILITY LAMP

Small in size but high in intensity, the
Tensor Model 5979 subminiature all-purpose
utility lamp can
easily be carried
in an overnight
bag. The lamp,
which measures
only 3" x 2" x
7" when folded,
gives more than
adequate light
for hobby work,
reading or shav-
ing. Available in
a variety of col-
ors, the Model
5979 is priced
at $14.95. (Ten-
sor Electric De-
velopment Co., Inc., 1873 Eastern Parkway,
Brooklyn 33, N. Y.)

BATTERY ELIMINATOR/CHARGER

The EICO Model 1064 extra-low ripple bat-
tery eliminator and charger provides the
undistorted d.c.
necessary for
servicing tran-
sistorized equip-
ment or for any
other applica-
tion where rip-
ple must be held
to a minimum,
Its two ranges
(0-8 volts @ 10
amperes, contin-
uous, and 0-16
volts @ 6 am-
peres, continu-
ous) are con-
trolled by a

i
i
o

variable trans-

former and "

monitored by a voltmeter and dual-range
ammeter. More than enough current is

available for battery charging, and all parts
are operated well below their stated voltage
and current ratings. The Model 1064 sells
for $43.95 in kit form, $52.95 wired. (EICO
Electronic Instrument Co., Inc., 33-00
Northern Blvd.,, L.I. City 1, N.Y.)

RADIO CONTROL RECEIVER

A new ruggedized, single-channel receiver
has been released by Gyro Electronics Co.,
36 Walker St., New York 13, N. Y. Said to
be the best available for proportional con-
trol, the “Tone King” has a tuning range of
26.995 to 27.255 mc. and is actuated by a
400-800 cycle tone. Use of a vacuum-tube
detector and 2-stage transistor amplifier in-

November, 1961

sures maximum sensitivity and temperature
stability. The relay is a standard 5K Gem.
Power requirements: 1% volts ‘““A” and
22Y, volts “B”; weight, 2.2 oz.; size, 1" x
15" x 2”. The unit is priced at $24.95.

VERSATILE TUBE TESTER

Claimed to be obsolescence-proof, the Model
700 dynamic mutual conductance tube tester
checks both old
and new TV and
radio tubes, in-
cluding Nuvis-
tors, 10-pin
tubes, and 12-
pin Compac- |
trons. European
hi-fi tubes, volt-
age regulators,
and most indus-
trial types are
also accommo-
dated. A multiple-socket section provides a
quick check for most standard tubes, and
other types are tested in a simplified switch
section. The tester, which automatically
compensates for line voltage variations, sells
for $169.95. (B&K Manufacturing Co., 1801
W. Belle Plaine Ave., Chicago 13, Ill.)

HAM COMMUNICATIONS RECEIVER

Lafayette Radio’s Model HE-30, a 0.55-30
me. communications receiver, is just the
thing for today’s crowded ham bands. Its
illuminated slide-rule dial has markings
every 5 kc. on 80 and 40 meters, every
20 ke. on 20 and 15 meters, and every 50 kc.
on 10 meters. The receiver’s sensitivity is
1.0 microvolt with a 10-db signal-to-noise
ratio, and there is a built-in Q-multiplier
for better selectivity. Among the HE-30's
other features are an automatic noise lim-
iter, an adjustable BFO, and a transformer-

. )
e e
PO SR
PR NN \\"\\\\\\\\\’\%“"\

FECE SN S

powered full-wave rectifier circuit. Price,
$99.95; an additional $7.95 will buy you a
matching Model HE-11 external speaker.
(Lafayette Radio, 165-08 Liberty Ave,
Jamaica 33, N.Y.)
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RADIO SHACK'S
1962 ELECTRONICS
CATALOGS

‘Every New Supplement
For Next 12 Months!

Our bigger, better catalogs offer the widest line
of electronic parts and equipment in the world!
Stereo, Hi-Fi, Ham Radio, Test Equipment, Pre-
Recorded Tapes, Tape Recorders, Records, Parts
—plus 30 pages of Kits! 340 poges—over
100,000 items! No Money Down credit terms.
Money back guarantee of satisfaction.

MAIL THIS COUPON TODAY

L B B N BN B B B N N N ]

RADIO SHACK Corp.
730 Commeonwealth Ave., Boston 17, Mass.

Send Radio Shack's fomous electronics catalogs for one
year—FREE and POSTPAID.

Your Nome
Your Address
City ond Zone —
For a Friend

Address

61L78

State

61L78B1

City ond Zone State.
L-—_--------_-

SELL YOUR USED

EQUIPMENT Through

POPULAR ELECTRONICS’
Classified Columns!

The 400,000 purchasers of POPU-
LAR ELECTRONICS are always inter-
ested in good used equipment or
components. So, if you have some-
thing to sell, let PE readers know
about it through our classified col-
umns. It costs very little: just 60¢ a
word, including name and address.
Minimum message: 10 words.

i
i Martin Lincoln
i POPULAR ELECTRONICS

For
further
information
write:

! One Park Avenue
| New York 16, N. Y.

Transistor Topics
(Continued from page 84)

as: a 50-watt stereo amplifier; a tran-
sistorized thermometer; a 10-transistor
portable radio; a 5-band portable receiv-
er; a number of hearing aids, including
eyeglass styles; miniature tape record-
ers, power megaphones, intercoms; tran-
sistorized CB equipment; and a variety
of kit and component bargains, including
high-frequency transistors for $1.65 and
“packs” of four pnp or npn transistors
for 98 cents.

Specs Got You Down? The interpreta-
tion of semiconductor data sheets can be
a real chore. Even experienced design
engineers run into trouble on occasion.
One reason for the difficulty is the many
different ways in which a basic charac-
teristic can be specified, depending on
individual manufacturer preferences.
High-frequency characteristics, for ex-
ample, may be specified as alpha cut-
off, beta cutoff, figure of merit, gain-
bandwidth product, or, in the case of
switching units, as switching speed in
microseconds. Another reason is that

“maximum” ratings must be correlated

with circuit conditions.

Motorola has taken a giant step toward
eliminating the mystery of data sheets
with the publication of a useful little
booklet entitled “How To Get More
Value Out of a Transistor Data Sheet.”
For your free copy, write to Motorola
Semiconductor Products, Inc., 5005 East
MceDowell Road, Phoenix 8, Arizona, and
request Bulletin No. PX-104.

That does it for now. We’'ll have more
info and news in December.

—Lou

<GRREL DIoDE DEPT

TRANSIS [
el / ,/ S
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now, for the first time,

SPEAKER SYSTEMS

yours s
for
only ~

... and 22,50

in your own home . . . the reputation for quality
which we have built since 1948 is in your hands
... for 13 years Cabinart has been a leader in the
high fidelity field. This introduction of quality
speaker systems at low cost is completely in line
with our progressive development program . . .
prove to yourself that CABINART MAKES THE
AUDIBLE DIFFERENCE!

o you must be satisfied that this unit is the best
performing you have ever heard — at any
comparable price or in many systems costing
dollars more,

e you must besatisfied that this unit is the great-
est advance in Cabinart’s 13-year experience,

YOU MUST BE SATISFIED WITH CABINART
SPEAKER SYSTEMS FOR 10 FULL DAYS OR
YOUR MONEY BACK

All Cabinart Systems Guaranteed In Writing For
One Full Year!

are made of an extremely dense wood product
34 inch thick throughout, solidly glued. Sanded,
ready to finish. Extra heavy construction
achieves maximum possible speaker response.
Cabinart’s unique principle creates acoustical
resistive loading of the loudspeaker cone effec-
tively improving low end efficiency to make it
comparable to mid and high range response.

Cabinart Is One Of America’s Largest Manufac-
turers of Speaker Systems and Enclosures

November, 1961

8“model

11" high x 912" deep x 23" long
Shipping Weight: 27 Ibs.

$ 1 5 . OO FOB Factory

Extended range domestic speaker
with new hi-efficiency magnetic
circuit. Ideal for medium and low
level monaural or stereo repro-
duction. 1" voice coil with § ohms
impedance. Speaker response 45
to 13,000 cps. 3.16 oz. new type
magnet.

mark I

mark IT 12“model

14” high x 11¥2” deep x 233"
long
Shipping Weight: 37 Ibs.

$ 22.50 FOB Factory

12" coaxial 6.3 oz. Alnico V mag-
net with 1” voice coil, heavy one-
piece cone and specially designed
3" Alnico V PM tweeter., Power
rating, 12 watts; impedance, 8
ohms. Speaker response 40 to
'1?,000 cps. Built-in high pass
iter.

These units also

available in
Lafayette Radio Stores or through
Lafayette's mail order division.

Cabinart Acoustical Eng. Corp.
36 Geyer St., Haledon, N. J.

Piease ship the following to be used in my home for 10
full days. | understand unit {s) may be returned and
money refunded within that time wunless tully

4
salisfied
Mark 1 $15.00 each

Please make check
Cabinart Acoustical.)

r money order payable

Name —_—
Address

ity State

Mark tl $22.50 each
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MOVING? It
CaC ©

If you've recently changed your ad-
dress, 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 subscription continues 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.

Naine Pleasc PRINT!

*Aecount No.

Old Address

City

New Address

Cily Zone State
Mail copies to new address starting
with _issue.

*(Your Account Number appears directly
above your name on the mailing label.)

7 NEW FIRST MINIATURIZED
o TWO-WAY RADIO!

iwowar - $29.50
WALKIE-TALKIE each

Crystal Control American Made—sending
and receiving set in the smallest metal
case at the lowest price!!

Crystal microphone loud sbeaker 8-volt transistor
radio battery. transistorized transmitting and re-
ceiving sets with the latest miniaturized printed cir-
cuitry. CITIZENS BAND—NO LICENSE. NO

EXAMINATION. NO AGE LIMIT.

A ruggedly constructed hand held unit for

hunting. fishing, construction workers, sur-

vevors, stockyards. warehouses. firemen. po-

lice. etc. Will 0pex ate between vehicles.

EXCLUSIVE‘ WORLD'S SMALLEST S-TRAN-

STOR YRANSCEIVER CITIZEN'S BAND
Made in U.S.A. Fully Guaranteed.

TO ORDFER: Enclose c¢heck. cash or money
order far [ulsl[ilhl shipment, or $5.00 deposit
per unlt fm C ~—ten days unconditional
muoney back \l"n ‘Caltfornta residents add + Go
Sales Tax. l)t ders inquire.

WORLD WIDE COMPANY
1212 TOWNE WAY DRIVE EL MONTE, CALIFORNIA
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On the Citizens Band
(Continued from page 75)

mobile roof with plastic tape applied in
long strips. (Tape placed on the can’s
sharp edges will protect your car’s fin-
ish.) Then run the coax to your trans-
ceiver through a window. Note that
no holes need be drilled and the antenna
can be removed with no after-effects.

Cut Thermal Drift. With the cold
weather coming upon us in many parts
of the nation, CB’ers using tunable re-
ceivers in their cars might notice what
they consider to be excessive warm-up
drift. Temperature compensation is a
difficult thing to accomplish to perfec-
tion when you consider that the range
of temperature in a mobile unit might be
from below zero (if the car is parked
outside overnight) to above 100 de-
grees when the set warms up.

If you do park your car out-of-doors
during the winter, don’t turn your trans-
ceiver on until your car heater is going
strong. You'll cut thermal drift in the
receiver and lessen the chance of crack-
ing the glass on a tube or two when
the tubes warm up.

New CB Products. In line with the idea
of selective calling and communications,
the Martin Development Company has
announced the availability of a CB-

BEEPER. A transistorized 1000-cycle
tone generator designed for use with any
transceiver, the BEEPER measures only
2”7 x 3”7 x 4” and is finished in attractive
antique black and gray hammertone.

Always say you saw it in—POPULAR ELECTRONICS
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Two models are available, a de luxe self-
powered unit. and a unit which takes its
power either from the transceiver or a
separate source. The manufacturer
states that transceiver connections are
easily made. For further details, write
to P. O. Box 82, San Antonio, Texas.
An interesting adaptation of an an-
tenna technique used on jets and guided
missiles is represented by the new Gen-
eral Electromagnetics Corp. “Omni-Slot
Boundary Antenna.” The manufacturer
of this broadband vehicular antenna

claims that the device has the same gain |

as a full ',-wave vertical antenna. yet
its circular design places it only two
inches above the car roof. Three models
are being made, one maintaining full
efficiency over CB frequencies plus the
amateur 10- and 6-meter bands. Fading
and blind spots are said to be eliminated,
and full gain at high vehicular speeds is
claimed. Contact this company at 11719
East Washington Blvd., Whittier, Calif.,
for further information.

*'CB News and Views."” That’s the name
of an outstanding publication in *‘Chi-
cagoland,” and the official voice of the
Citizens Radio League (Box 28, North-
lake. Ill.). Each month’s issue spotlights
a club member as ‘“‘Personality of the
Llonth,” and other items tell of the va-
rious activities of the club and its mem-
bers. Although this is only a two-sheet
publication, it's printed by offset and
runs some excellent-quality photographs.

Two items in a recent issue of “CB
News and Views’ especially caught our
eye, since they are subjects which prob-
ably concern CB'ers everywhere.
first item, headed *No Exclusive Chan-
nels,” dealt with the problem of who
has the prior right to the use of a par-
ticular channel—a Civil Defense Net or
a private individual. The club paper
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The |

to you and yodr friends
RADIO SHACK'S 1962

EVERY NEW |
SUPPLEMENT
FOR NEXT
12 MONTHS

Send coupon below for your FREE personal
copy of Radio Shack's 1962 giant catalog
...a 340-page book—largest in our history !

It simply brims with over 100,000 items
for everyone who enjoys the fascination of
electronics. See the world's largest line of
Stereo, Hi-Fi, Ham Radio, Test Equipment,
Pre-Recorded Tapes, Tape Recorders, Rec-
ords, Test Equipment . . .

Plus a brand new line of build-it-yourself
kits—finest for the money.

Every item is easy to own on our new No
Money Down Credit terms. Your satisfaction
guaranteed or money back.

When you send coupon, you get our giant
catalog plus all other books for 1 year. Fill
in a friend's name, too.

RADIO SHACK Corp.
Boston, Massachusetts
il Bl I Tl BN D B BN N aE =
MAIL COUPON TODAY

RADIO SHACK Corp.
730 C ith Ave., B 17, Mass.

Send Radio Shack's famous electronics catalogs for one
year—FREE and POSTPAID.

Your Name

e
Your Address_______ —
City and Zone. _State
For o Friend__
-1 %4}

Address_____

City and Zone State
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Send
POPULAR
ELECTRONICS

OPULAR ™=

ELECTRONICS

Every
Month
NAME. ..., ¥8o000CCo0008 BO0000000IDRE000B O A CHO0E A KL £
ADDRESS.....couvomeursvanrisnsssssnscsssssnsesssnsssessssesasnssnons
CITY v, — ZONE...... STATE.............

{1 3 years for $10
Check one: [J 2 years for $7
[0 1 year for $4

[ Payment Enclosed [J Bill Me

In the U. S., its possessions and Canada. Foreign
rates: Pan American Union countries, add .50 per
year; all other foreign countries, add $1 per year.

Mail to: POPULAR ELECTRONICS

Dept. PE-1161H, 434 S. Wabash Ave., Chicago 5, ll.

= SLEEP!

Experiment in this fascinating, educational
new ficld. Use your phono, recorder or amaz-

"i\./( ing new “Electronic Educator” endless tape
7 recorder. Free catalog lists over 200 unusual
"«/ / ~ tapes, records, equipment for sleep-learning &

hypnosis experimenters.  Sleep-Learning Re-
search Ass'n., Box 24-PE, Olympia, Wash.

POLICE, CITIZENS BAND, AIRCRAFT

Monitor these and other signals,

B - from any auto radio using the in-

w expensive and dependable Model

107 transistorized converter. Any

SINGLE frequency between 25-50

i and 108-175 mes. Fully miniatur-

ized, it can be installed in sec-

onds. Designed to give vears of

dependable, trouble free service.

Order now, or send for free infor-

mation. State frequency. Guaran-
teed for one full vear.

Model 107 . .. ... $14.95

ROBIN RADIO CO. Box 217 Greenville, Texas

pointed out that regulations provide for
the shared use of all CB channels. In
the event that a private party wants to
use a channel on which a CB drill is be-
ing held, he can request the CD net to
stand by. The only possible exception
would be if the net were actually han-
dling emergency traffic, but in this sit-
uation all other civilian communications
would probably be closed down anyway.

The second item concerned a cross-
country “Mayday.” A CB’er aboard his
boat was in distress on Lake Superior.
Two operators, one in Chicago and
another in Duluth, Minn., heard his call
and telephoned the Coast Guard. Mean-
while, skip signals from Texas were
booming in. But when the Texas opera-
tors were informed of the emergency,
they stood by.

The channel on which this little drama
took place? Of all the ones to choose,
Channel 11! While we do offer a hearty
“well done’” to all those stations who
participated, even if it was only by not
transmitting, the implications behind
this incident should be clear. In every
call area, Channel 11 is over-crowded,
while many others, including Channel 13,
are empty.

We’d like to make a strong plea for
the organized monitoring of Channel 13
in areas where boating is popular, and
for a continuous “watch’” by motels, res-
taurants, ete., of Channel 15, the semi-
offictal ‘“national travel channel.” 30—

Solution to Crossword Puzzle
(Puzzle appears on page 88)

CAM%STAGE/ s|T|r
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Across the Ham Bands
(Continwed from puue 81)
News and Views

Gary Yantis, K@BHM, 10809 Johnson Dr.,
Shawnee, Kansas, whose Novice station pho-
to was the July contest winner, hrings us up
to date on his activities. Gary now has his
General Class ticket, and has become a DX
and contest man. “If there is a big ‘pile up’
after a rare DX station, look for me at the
bottom of the pile,” he reports. Gary has
earned the following certificates so far:
WAC, WAS, WAK, WWC, CP-20, and RCC.
He is also very close to DXCC. WAC is
“Worked All Continents,” WAS is “Worked
All States,” CP-20 stands for “Code Profi-
ciency 20 WPM,” RCC is “Rag Chewers’
Club,” and DXCC is “DX Century Club,” but
I have no idea what the other two are. . ..
’Ken,” KN30OEO, 909 Blunston St.. Columbia,
Pa., offers to help you obtain your Novice
license. He operates on 40 meters with a
Knight T-50 transmitter and a Knight R-100
receiver. . . . Ron Pavluvcik, KN1REN, &7 Clover
St., Stratford, Conn., worked 10 states in
two months on 80 meters with his Heathkit
DX-60 feeding a 65° end-fed antenna. Then
he tried 15 meters and worked three new
states in two days. Ron receives on a Na-
tional NC-54.

Tim Wright, KN@BFR, Hamburg, Iowa, has
worked 33 states, Canada, and Puerto Rico

in seven months on the air, operating on 40
and 15 meters. He also earned a 15-wpm code-
proficiency certificate. . . . Art Kobres, K4FWJ,
3904 San Juan St., Tampa, Fla.,, worked 20
states the first two days after getting his
Novice ticket. It took another five months to
work the other 30 states. Art also worked all
continents as a Novice. He used a Knight
T-50 transmitter feeding a great variety of
antennas from “long wires” to Cubical Quads,
and a Hallicrafters S-53A aided by a Q-multi-
plier in running up this record. As a General,
Art is now using a Heathkit DX-100B trans-
mitter and a Hammarlund HQ-110C receiver,

Bob Hough, WN4AJF, 3824 Cambria St,
Lynchburg, Va., receives on a National HRO-
7, which he says was original equipment on
Noah’s Ark. With it and his EICO 720 trans-
mitter feeding a dipole and a couple of long-
wire antennas—not all at once—he worked
21 states his first month on the air. He spends
most of his time on 80 and 40 meters, dipping
into 15 meters for an occasional contact. . . .
Cary Africk, WV2SYD, 3739 Neptune Ave,,
Brooklyn 24, N. Y., only has room for a 15-
meter dipole, which is just 10’ high; but in
five days on the air, he made 22 contacts in
four states. An EICO 720 transmitter gen-
erates his r.f, and an old Hallicrafters $-20R,
plus a Heathkit Q-Multiplier, draws in the
signals.

Ira Reed Moore reports that his hoss and
“pardner,” waTtRQ, Orlando, Fla., who also
operates “portable-7” in Salt Lake City, Utah,
at 1281 Hyland Lake Drive, is Karl von
Mueller, the writer, treasure hunter, and ad-

Up in the air over your next project? Make it ...

(h) hallicrafters great new

“SKY BUDDY'' short wave " receiver kit!

You're ‘‘airborne’” fast with this outstanding new HALLI-KIT,
precision-engineered in the most respected communications

iaboratories in the world—Hallicrafters.

e AM plus 2 short wave bands (2-5.5 mc. and 5.7-16.4 mc.) covering
aircraft, ships, foreign stalions, amateurs, etc.

e Transformer-type power supply. Superheterodyne circuit with superb
sensitivity and planetary drive for sharp, selective tuning.

o Built-in speaker and headphone jack, with function switch. Separate
switch for voice or code reception.

S-119K *‘Sky Buddy™ Kit
ONLY $3995

P.S. For another $10.00, you can
buy it factory wired and tested.

Sold only through authorized
3  Hallicrafters distributors and dealers.

November, 1961

Send for Hallicrafters’
“GUIDE TO
SHORT WAVE LISTENING”

We've just published a new min-
iature book that tells you the
entire story of Short Wave—64
pages of facts on how it works,
what you can hear, where and
when to listen, antennas, tuning
information, etc. Send 35¢ to
Hallicrafters, Dept. 21, Chicago
11, 1L

T SRy
the batliceattacs co.
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THE WHOLE
WORLD OF
PHOTOGRAPHIC

EQUIPMENT
IS YOURS IN

Y0|;]r guide to what to buy _— for a 34-year-old ‘‘beginner.’’ His transmitter is

J. E. Brazee, KNOCWW, Sumner, Nebr., worked 26
states in his first 5 months on the air—not bad

how to buy where to buy‘ an EICO 720, his receiver a Hammarlund HQ-145.

F 2 venturer. If you make a solid contact with
eaturing over 176 pages of vital infor- Karl and follow it up with a QSL card, you
mation on all the products on the photo will get a return QSL with a $500.00 bill at-
market—cameras, projectors, flash tached. Of course, the bill is Confederate

: ; . money. Look for W4TRQ, fixed, portable, or
attachments, IIght'ng and sound équip- mobile, on 20 and 40 meters. He uses a Multi-

ment, darkroom supplies, accessories, Elmac AF-68 transmitter and a PMR-8 re-
and_ film. Makes selecting your new ceiver. When not in the car, the antenna is
equipment as easy as a vertical. In the car, it is a Mosley MA-3

“Mobileer.”” . . . . Lyle ‘’Shortie’’ Murphy,
1 PA KN5KJY, 8174 Crestview Drive, Houston 28,
RE Texas, has been on the air for about 10 weeks.

Working 40 meters almost exclusively, he

performance data on still and movie has worked over 100 stations in 16 states.
cameras, movie projectors, and elec- A Johnson Adventurer running 50 watts gen-
tronic flash equipment with easy-to-read erates the 1.f. that his Y%2-wave dipole antenna
charts. bounces off the ionosphere. A Hallicrafters

8X-101 and an S-38E do the receiving. . .

. Mark Alan Rowland, W4UCZ, checked with
CH ECK the FCC about what type of calls the WN4’s
now on the air would receive when they get

the detailed specifications on each and their Generals. The answer was “WA4,"” not

every product. Get prices, manufactur- “W4.” The FCC did not issue WV4 calls in
ers, and distributors. the southern states, since “WV4" was already

reserved for Novices in the Virgin Islands.

Larry Aldrich, KN8ZZW /K82ZZw, Maple Rap-
EE ids, Mich., likes 80 and 15 meters. He has a
dipole for 80 and a “l-element beam” for 15.

clear, accurate pictures evervthin An EICO 720 does the transmitting. and a
from gadget bpags to %fnderv)\,/tate% Hammarlund HQ-110C does the receiving.

t In two months on the air, he has made 110
apparatus. contacts, 69 of them confirmed. Alaska is his

D . q best DX. Larry's General license is on the
It's all yours in the _1962 Photography Direc- way, so his Novice career is going to be a
tory and Buying Guide—now on sale at your | short one. . .. pave Edger, KN5JBW, 4006 N.
favorite newsstand. Or order your copy with | Elgin Ave, Tulsa 6, Okla., would like to work

this handy coupon. ONLY 1.00 Alaska and Hawaii, but he does not think he

is the only Novice with that wish. If you want
Popular Photography Book Service to work Oklahoma, Dave is your boy. He’s on
One Park Avenue, New York 16, N. Y. 40 and 15 meters, with 40 being his best band.
His Chief De 1 t smi - excit
Please send me a copy of the 1962 PHOTOGRAPHY iSaCIohe p e uxe tran itter excites
DIRECTORY AND BUYING GUIDE. ! enclose $1.00, the

cost of the DIRECTORY, plus 10¢ to cover mailing and
handling charges. (Canada and Foreign $1.25 plus 10¢

a Mosley V-4-6 vertical antenna, and his re-
ceiver is a Hammarlund HQ-129X. Thirty-
four states, 30 confirmed, and 250 contacts

i '

1 1

] |

) [l

1 Postage) I make up his record. Dave does his best to
: I— ! | paper the walls of other ham shacks by
1 1 | QSL’ing 100%.

! ADDRESS ] Send all your material for “Across the
: : Ham Bands” to: Herb 8. Brier, WIEGQ,
i CITY ZONE STATE. 1 PoruLar ErecTroNics, P.O. Box 678, Gary,
1 €F2039 ! | Indiana. Until next month, 73,

(] ——— ——— —— Herb, WIEGQ
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SHORT-WAVE MONITOR CERTIFICATE APPLICATION

To become a Short-Wave Monitor registered with
POPULAR ELECTRONICS, just follow these simple
directions:

1 Fill out the form below. (You must be a short-
wave listener presently active in the hobby to be
eligible for a Short-Wave Certificate.)

2 Send us 10 cents in coin to cover the cost of the
certificate as well as the handling and registration

costs. If you live outside the United States and
cannot obtain U. S. coins, send either 15 cents

in Canadian currency or two International Reply
Coupons (IRC’s).
3 Insert the application form, coins (or 1RC's)

and a stamped, self-addressed envelope in another
envelope and mail it to:
Monitor Registration, POPULAR ELECTRONICS
One Park Avenue, New York 16, N.Y.

{Please Print) Ham
Call-Area
Name o Prefix
Address City Zone State
Receivers Make Model
Make Model
Principal SW Number of QSL
Bands Manitored Cards Received
Type of Antenna Used
Signature Date

' [ 4

o
SRR

} |
B
at-
i =y HM
Delivery or
fleet apesation

0,
rﬂql Nom!
i
lH b
Your awn
petsonal use

e

Construction or
Business

November,

1961

nickel-cadmium batteries.

® No license required—may be used at once!
® Meets FCC requirements for use with licensed
Citizens' Band stations, too!

This is the new "Personal Messenger’—a superbly engineered
2-way crystal-controlled transceiver so compact it fits in your hand
—so flexible it can be used in thousands of applications! 11 tran-
sistors and 4 diodes—superheterodyne receiver with exclusive tuned

y R.F. amplifier gives you twice the sensitivity and more than 40%
more range than units with conventional circuitry! Powerful two-sfage
transmitter delivers more power output than similar units with the same
rated input! Unmatched gudio intelligibility and razor-sharp voice
reproduction— automatic noise limiter—automatic volume control—
positive squelch control—elastic hand strap

operates on penlight or rechargeable

$109s0

ILLUSTRATED AT LEFT—The Viking “Messenger”—maximum legal power
Citizens' Band crystal-controlled transceiver. Excellent receiver sensitivity
and selectivity —highly efficient transmitter punches your signal home! Built-in
squelch—AVC—ANL. With tubes, push-to-talk
microphone and crystals for 1 channel,

FROM $II 3495

(@1 E. F. JOHNSON COMPANY
72411 Tenth Avenuve 5. W. + Waseca, Minnesela
® Please rush me your full color brochure.

NAME.

ADDRESS

cIry. STATE

e e it e =

J TL Manufacturers of the world's most widely used personal communications transmitters _]
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= WDRLD'S BIGGEST - MOST COMPLETE

cluding the
= complete 1962
ferd

LY
pest 71462

EVERYTHING IN
ELECTRONICS
including exclusive
products & special
values available
only from

19

(.Y
oun AleT Ve

o0 20
?..“;‘&“'»o' oy

MOST All-Transisto
ON EVERYTHING IN ELECTRONICS

exclusive money-saving KNIGHT" products

SAVE MOST on {amous KNIGHT Stereo Hi-Fi-—comparable
® New Stereo Hi-Fi Systems—Everything in Hi-Fi Components to the best in quality, styling and performance, yet priced far
® New Multiplex Stereo FM ¢ All-Transistor Stereo Hi-Fi Jower. Select super-value KNIGHT components or complete

° . R g 3 N © systems (including latest Multiplex Stereo and All-Transistor
Money-Saving Build-Your-Own KNIGHT-KITS™ for Every Need hi-fi) and save most. KNIGHT products are acclaimed by all

® Best Buys in Tape Recorders, Tape, and Supplies those who recognize integrity in design and manufacture and

® Citizens Band 2-Way Radios ® Short-Wave Receivers who appreciate value.

® Amateur Receivers, Tramsmitters, and Station Gear NO MONEY DOWN

® Latest Public Address Systems, Paging and Intercom Equipment on Allied's new Credit Fund Plan

® TV Tubes, Antennas, Accessories @ Batteries, Wire and Cable Now—cnjoy 50% more buying power—up to 24 months

® Test and Laboratory Insiruments o Tools, Hardware to pay—see our 1962 Catalog for simple details.

® Huge Listings of Parts, Tubes, Transistors, Technical Books SEND FOR 444-PAGE CATALOG TODAY!?

Satisfaction Guaranteed or Your Money Back A L L l E D
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BI6 PLUS!

inyour 1962

Gl knight-kits 1
k

niqh" i )

carared

62 and simply great /

]

Ali-In-One FM-AM Tuner-Amplifier MULTIPLEX Self-Powered Deluxe Stereo FM-AM Tuner Kit ALL-TRANSISTOR 50-Watt
Kit with latest built-in MULTIPLEX Adapter Kit, for Stereo FM with latest built-in MULTIPLEX Stereo Amplifier Kit, less
Stereo FM, less case .... $129.95 reception........... $19.95 Stereo FM............. $99.95 cose.............. $79.95

—
—_—
new
HOBBYIST KITS
| S .
Rl 5
& %
All-TRANSISTOR Wireless Intercom TRANS'STOR'ZED

System Kit {2 units) Electronic Tach-

......... $45.90 Ometer Kit. $24,95

Amazing 100.1n.1 g, ) ALL-TRANSISTOR 2.5
2 - d
Science Lab Kir, . .. cio e;;r:;lsc AM-Shortwave DX.ep Ruadnio

’" Receiver Kit.. . . $19.95
7 . '\—____- -

f R
building a Knight-Kit is the , , . m R
most satisfying do-it-yourself f s,
experience in the world!

5 B8i16 REASONS WHY:

® Convenience Designed—makes you a kit-buitd- Phone and Cw ¢p
ing expert—even the very lirst time! 7'°nsmme, Kit -Way Hom Mutvar
free Ll (-]
® Wonderful to Build—you'll marvel at the sheer $49.95 Kit. . “co"duﬂonce Tube Tegte
ease of assembly with the exclusive “show-how" e 4

- $99.
manual guiding you like a good instructor. 50

® You Own the Best—you'll enjoy with pride a true
custom-built product, professional in its engineer-
ing and performance.

® You Save So Much—because you buy direct
from Allied at our money-saving volume prices—
and because you do the easy assembly yourself.

o Easiest to Buy—NO MONEY DOWN on Allied's
new Credit Fund Plan—easiest terms ever!

A . s World's Largest Stocks « Lowest Money-Saviug Prices
l”ED = Fastest Shipment « Expert Help « Easiest-Pay Terms
“ ELECTRONICS + Satisfaction Guaranteed or Your Money Back

For e Ao send for the world's biggest
’_9...82 electronics catalog!

MONEY BACK GUARANTEE: Buy any

Tn. o amnn vy e OONNYG

KNIGHT-KITS are also available in Canada

»~ World's Largest Zone State
R ..' Electronic - -
» Supply House L YR ——

November, 1961 121

.~).
=

b= - o ¢ il g
Knight-Kit. Build it! Use it! You must be
satistfied or you get your money back! # ALLIED RADIO, Dept. 201-L1 ;
; 100 N. Western Ave., Chicago 80, Hi. g
see more than 90 KNIGHT-KITS : (] Send FREE 1962 ALLIED 444-page Catalog :
21 HIGH-FIDELITY KITS : ]
25 HOBBYIST KiTS 1N ]
31 INSTRUMENT KITS e )
14 AMATEUR & CITIZENS BAND KITS B :
;g Address. H
) i
H H
i i
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DOUBLE POWER-20DB GAIN

IN SIGNAL TO NOISE RATIO

: %q-syain: >

Colinear Ground Plane |
ox CITIZENS BAND

3.9 DB OMNIDIRECTIONAL GAIN [N FIELD
STRENGTH INTENSITY AS MEASURED BY
THE NATIONAL BUREAU OF STANDARDS
APPROVED METHOD.

Pl Ty -Cin T s th colincar
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ntenmas whiely it et nie o

e darections at s o power e other
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PROVEN PERFORMANCE!

~N A
SEE YOUR HY-GAIN %q-%ﬂiﬂ
antenna products

TI35 NO. 2IND & LINCOLN NEBRASKA|

DISTRtAUTOR

OoR WRITE

YOUR OWN POCKET SIZE RADIO STATION
Talk to any house Or car radio without wires or
hookups of any kind! Built-in antenna. Self-
contalned flashlizht batteries—Power transis-

tor! Talk to radios in the same building and to
cars or between cars up 10 a mile or more

awgy— —depending on local econditions, No li-
cense or permit necded! SEND ONLY $3.00

sh. eh. ) antt pay postman only $0.95

‘0N postage or send 812,99 for postod

L
§’ Or rs 3
WESTERN RADIO Dept. TEL-11. Kearney. Nebr.

WALKIE TALKIE RADIO SENDING SET

SAY YOU SAW
IT IN
POPULAR
ELECTRONICS

Want to save real monsy on your radio parts? Wiile loday for frec 32 page BARGAIN BULLETIN
Ulustioling and descubing hundreds of values, many pticed 30% below listi all ore new unless otherwise
indicated. o abligation to purchase; h=re is 2 typical value from the current BARGAIN BULLETIN

BASIC COMPONENTS KIT Here are all the major componcnts for the construction of o power

NS %y E%
| ﬂ =

$5.95 SIND FOR CATALOG TODAY
P.O. BOX 6188 CCC
SACEAMENTO, CALIFORNIA

supply suilable for the operation of recelvers Lo eight tubes, low
to medium powered audio amplifiers etc. All components are new.
Sig RCA power translormer 1s rated SOU volts center-tapped ot
150 mils, 5 volts at 2 amps and 6.3 volts at 3 amps; 115 valts,

cycle input of course. Filter choke is roted 12 hentys al 150
zals. Two filter condensers are 30 mid each 1ated at 450 volis
)C. Complete with bieeder tesistor, octal rectilier socket and
quality hookup wite. you supply the line cord, solder, chassis
etc. A1l material is top quality governpent surplus representing

[EXPERIMENTERS ® AMATEURS e HOBBYISTS

a cetail vslue wellin excess of $20.00. Shipping weight 16 pounds

How to Talk to Non-Hams
(Continued from page 77)

no trouble taking off three different
voices, representative of hams from three
different parts of the world. I even in-
serted sound effects, teletype and fast
code—who ever heard a re-broadcast of
a short-wave transmission without those
dah-dit-dahs?

The big job in taping the playlet was
synchronizing the voices so that my live
voice would track with what my charac-
ters said. I arranged to have a relay in
the transmitter actuate the recorder
hidden in a closet, and I used my regular
receiver speaker to heighten believability.

How does it work? Wonderfully! My
public relations are the very best. Guests
in the ham shack no longer suppress
yvawns—they’re on tenterhooks waiting
for the next thrilling installment.

ONSIDER the demonstration I gave
last Sunday to a new neighbor and

his family—including two kids. After
seating my guests comfortably, I put on
the show—with a warm-up period first.

The warm-up feature is actually an
audio-visual aid as I fuss over ancient
ham gear—a spiral-wound oscillation
transformer, rotary spark gap, huge ca-
pacitors, and loose couplers. It’s junk,
but the effect is terrificc. My modern
transmitter and receiver don't even get
a glance—how could anything so small,
compact and silent be effective?

With my audience properly primed, I
started the main event by giving the
globe a twirl, stroking my chin, and then
muttering: “Hmmm, suppose we contact
this part of the earth.”

My neighbor gulped.
anywhere?”

My smile was indulgent. as I nodded
in the affirmative, my finger stopping
the globe at the Arctic Zone. I haven’t
talked to the top of the world for some
time. I wonder what Professor Schlog-
genfloober’s doing. He’s the scientist,
vou know, who's heading that project to
determine what lies at the bottom of the
ice cap.”

Open-mouthed heads nodded as 1
grabbed the dead mike to intone: “CQ,
CQ, CQ Schloggenfloober expedition!”

After an appropriate time, I switched

‘“You can talk
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on the tape recorder, and from the speak-
er came what I like to think of as a pretty
good imitation of a German scientist. . .
“Dis iss Professor Schloggenfloober
shpeaking from de Nort Pole. Ve are
haffing a heat vave here—sixty degrees
below zero.”

“Thanks for coming back, Professor.
What’s new in Santa Claus land?”

This was for the benefit of the chil-
dren, who leaned forward to catch every
word.

Chuckling came through static—I
didn’t forget to throw in some static on
the sound track. ‘“Tell the sshildren that
ve got a pet walrus. Ve call him Blubber
Boy unt ride him every day. Oh, unt
annuder ding, ve found a mastodon at
the two-hundred foot level in a vunder-
ful state of preservation. Dose mastodon
steaks go good vit canned mushrooms.”

“Boy, a pet walrus. Wish I had one,”
said Junior.

I signed off with the professor, then
purposely yawned as if I were bored.

“I’'ll try to raise something more inter-
esting,” I said, noticing through the
corner of an eye the amazement on the
faces of my guests. “Suppose we point
the beam in the direction of the South
Pacific Ocean.”

Again, after a suitable pause, we heard
a voice (mine, of course), this time the
voice of an excited British radio oper-
ator of a steamship . . . “This is the
S. 8. Glugkloop (I had put my hand in
front of my mouth) ... Can you take a
message? Very urgent! Very urgent!”

My neighbor poked his wife in the ribs.
“Did you hear that—wvery urgent!”

“Go ahead,” I said, reaching for a
pencil and pad of paper.

“Here’s the message.” The voice was
almost a scream, as though some awful
thing were impending. ‘“Just sighted
strange sea animal with huge serpent-
like head. Body length estimated one
hundred feet with ten loops breaking
water. Crossed bow some fifty feet
ahead, creating wave estimated six feet
high. Position—mid-Pacific near Ogre
Island. Relay message to the Society for
the Investigation of Unusual Sea Life.
The address is . . .” Here the voice rises
to a blood-curdling scream, and a sound
effect as of wood splintering is heard.

Naturally I make a valiant effort to
learn what has happened. But only static
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1 OLSON STORES
Plus

MAIL ORDER

Visit your local
Olson Stores at...

AKRON, OHIO
69 W. State Street

BUFFALO, N.Y.
711 Main Street

CHICAGO, ILL.

4101 N. Milwaukee Ave.

CHICAGO, ILL.
123 N. Western Ave.

CLEVELAND, OHIO
2020 Euclid Ave.

CLEVELAND, OHIO
6813 Pearl Road

COLUMBUS, OHIO
142 N. High Street

INGLEWOOD, CALIF.
4642 W. Century Bivd.

MILWAUKEE, WISC.
423 W. Michigan

PITTSBURGH, PENN.
5918 Penn Ave.

Fill in coupon for a FREE One Year Subscription to
OLSON'S 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 Bargains.
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OLSON ELECTRONICS
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Akron 8, Ohio
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A thirtysecond note...and when

talking about musical notes one's

thoughts should automatically revolve
around this new concept in a stereo record
changer! The LESA CD2/21 is compatible

with any cartridge, amplifier $4450 o

HIGHER WEST

and speaker.

Imported by LESA of America

For FREE brochure and nearest dealers, write:

ELECTROPHONO & PARTS CORP., DEPT. EC., 530 CANAL ST, N.Y, N.Y.

Glass Types
| ®12LP4 . .. $8.95 ® 21AL/ATP4 . . . $16.75
|* 17BP4 .. . $9.95 @ 24DP4 . .. $24.50 e 27EP4 . . . $39.95

ALL TYPES AVAILABLE FREE . . Write
Thesc tubes are made from reprocessed glass. All | [0r complete

TV PICTURE TUBES All Aluminized

I All Prices with old tube F.0_B. Chicako

l—PICTURE TUBE OUTLET ® 2922 MILWAUKEE, Chicago 18

|
| materials including electron gun are brand new. |Picture Tube list. l
|

Say You Saw It
In

POPULAR ELECTRONICS

double your income with degree

A college education is a good investment! More rapid ad-
vancement. too. Important firms like Tri-State College grad-
uates . . . return regularly to interview seniors on campus.

Become an Electronics Engineer. Qualify faster here. Bachelor
of Science Degree in 27 Months in Electrical (Electronics or

Power majori. Mechanical. Chemical. Aeronautical. Civil En-

gineering. IN 36 MONTHS B.S. in Business Administration

(General Business. Accounting. Motor Transport Management
maijors). For earnest. capable. mature students. Small classes.
More professional class hours. Beautiful campus. Well-
equipped labs. modernized buildings. new dorms. Year-round

operation. Enter Jan.. Mar., June, Sept, Founded 1884. Write
J. D. McCarthy. Director Admissions, for Catalog and ‘“Your

Career in Engineering and Commerce’’ Book.

TRI-STATE COLLEGE
124

Angola, Indiana

36111 College Avenue |

comes through. I turn to my white-faced
guests, say: “I—I wonder what hap-
pened ?”

But I know that, in their mind’s eye,
they know what happened. They see the
huge head of a sea serpent landing on
the ship’s cabin, spike-like fangs ripping
the wood asunder. . ..

ATER THAT EVENING, I turned on
the last installment, which is a har-
rowing account of an explorer in a Bur-
ma jungle making an urgent request for
penicillin.

How do I feel about these hama-
dramas? Like a kindly Santa Claus who
wouldn’t tell the kids for all the money
in the world that the beard isn’t real
My guests get quite a kick out of these
mythical adventures.

So do I. So much so that a strange
and somewhat frightening thing is hap-
pening. Instead of going on the air and
having real QSO’s with real hams, I find
myself writing and recording new adven-
tures and talking to myself. Maybe those
two men in the white coats will get me
yet!

z
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Electronic Analogy Quiz Answers
(Quiz appears on puye 59)

CIRCUIT ANALOGY

1. Low-pass filter F. Tunnel
A low-pass filter “clips off”’ siynals above a
certain frequency.; « tunnel “clips off” ob-
jects above « certain height.
2. Zener diode D. Centrifugal

regulator governor
A zener diode “resists’ changes in voltage, a
governor resisis chanyes in speed.
3. Push-pull circuit H. Two-man saw
A signal is alternately “pushed’” and
“pulled” in a push-pull circwit; a two-man
saw is alternately “pushed’ and “pulled” by
its operators,
4. Wave trap A. Drain trap
A wave trap removes unwanted signals; a
drain trap “removes” unwanted 0dors.
5. Smoothing C. Coil spring

filter suspension
A filter “absorbs” signal “peaks’’ before they
reach the associated circuits; a Spring
“gbsorbs’’ vibration “peaks’” before Lhey
reach the associated chassis.
6. Diode clipper E. Hedge clipper
A diode clipper “clips’” off “peaks” in a sig-
nal; a hedge clipper “clips” of “peaks” in a
hedge.
7. High-pass filter G. Mountains
A high-puss filter obstructs the passaye of
signals below a certain frequency,; « moun-
iwin obstructs Lhe passage of objects below a
certain height.
8. A.C. rectifier B. Ratchet-and-pawl
An a.c. rectifier allows currvent to flow in one
direction; a ratchet-amd-paw! allows a shaft
to bwrn in one direction.
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Short-Wave Report
(Continued from page 88)

There are all sorts of interference that
can add to the problem but, by golly,
those rare stations WILL and DO
come through just when you might
least expect them to do so.

: I hear numerous stations that seem
to do nothing but continually an-
nounce as being ‘. . . for circuit adjust-
ment purposes. . .”" What kind of sta-
tions are they ?

: The large majority of such stations
belong to telephone companies in for-
eign countries. When not engaged in
actual overseas telephone conversa-
tions, these stations broadcast a form
of “running marker” which gives their
general location and, at times. the
name of the telephone company oper-
ating the station. There are a great
many of these stations on the air, but
although they are on shortwave fre-
quencies, they are not included in the
broadcast category. Even at rave

Edward S. Light, WPE2FBT, New York, N.Y., does
his DX'ing with a Hallicrafters S-120 receiver
aided by a Heath HD-20 100-kc. crystal calibrator.

times when they are used for broad-
cast relaying, they cannot be declared
to be broadcasters in the sense of the
word as we know it. Many of them
will verify, however.

Q: I would like to have my photograph
published in your column. How
should I go about it?

A: Photographs for reproduction in this
column should in general be at least
5" x 77 although, at times, good

-j\lc'toryIUschor Factory Second Tubes! TRU-VAC
will replace FREE any tube that hesomes defective
UP TO 100 in use within I year from date of purchase' All tuhes
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VOCATIONAL STUDENTS

It Took Us 2 Years To Design
This TV Kit Especially For You

'V‘-'zm by Tech-Master

Every Part Custom-Engineered
Exclusively For This Chassis

With this kit you build more than a chassis. .. You build
a career in electronics. Tech-Master’s VIDEOLA guaran-
tees you the ultimate in training and development. For
this is the most up-to-date professional kit available.
Every possible improvement in tubes and circuitry is in-
cluded. Each and every component is absolutely related
. . . engineered precisely for this kit . . . designed for
flawless assembly and maximum perfurmance There are
no printed circuits. You build everything yourself. Step-
by-step instructions with pictorial and schematic dia-
grams are easy to follow.

FEATURES:
Advanced and improved. super-selective, 12 channel
tuner—Full power transformer for safe cold chassis

operation—QOperates new low-voitage electrostatic focus
kinescope (177 to 27 . . . including 19" and 23" sizes) . ..
110 to 114 degree deflection—18 to 20 KV anode voltage
—High efficiency circuit-sensitivity of Suv at 20V peak-to-
peak—High power audio output—Three-stage stagger-
tuned IF using high-gain bi-filar coils—Keyed automatic
gain control—Adjustable noise cancellation circuit—
Bright spot eliminator circuit—Ceramic core horizontal
output transformer with beam power amplifier—Chassis
constructed so that tuning and related controls are on
separate panels. Can be placed away from chassis
proper to accommodate custom requirements—Sockets,
terminal strips and connectors riveted on chassis. 6 x 17
Eg};% chassis size—Weight 21 Ibs. MODEL 1561 PRICE
95

COMPLETE CONSTRUCTION MANUAL $3.75
Cost Of Manual Refunded With Kit Purchase

VIDEOLA by Tech-Master, 75 Front St., Brooklyn 1, N. Y.
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Train in the §
iim

new shop-labs of rEl

the world famous 212éR
ELECTRIC.\L. SCHOOL
on a quarter of a milfion dollars worth
of equipment or learn at home in your

spare time with Coyne’s modern tele-
vision training.

Use this coupon to get our FREE BOOK
“GUIDE TO CAREERS”

COYNE ELECTRICAL SCHOOL training

1501 W. Congress Pkwy. at Coyne at home

NAME
ADDRESS.
city STATE

Unlike most other schools, we do not employ salesmen. :

- A
| |
| |
| |
| training |
l Dept. of Electronics 31-W, Chicago 7, 11l :
I |
| [
| |
[ |
| |
L
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photos of a smaller size will reproduce
well. The photo may have either a
glossy or a dull finish, but it must
have good black-and-white contrast.
Color photos and transparencies, as

Victor Penan, WPE1CKZ, Fitch-

burg, Mass., uses a Lafayette
HE-10 and a 40-meter dipole
antenna. To date, he has 38
countries logged, 11 wveries.

well as color negatives, do not repro-
duce well. Some types of Polaroid
shots do not seem to reproduce well
either. Make sure that the photo of
you and your station is good and
sharp, back it up so that it will not
bend, and send it to P. O. Box 254,
Haddonfield, N. J., together with a list
of all the equipment which appears in
the photo. We'll do the rest.

Monitor Certificates

Applications for Monitor Certificates
have been piling up again, but as a rule
they are processed within two weeks of
receipt. Julian Sienkiewicz, WPEZ2FY, re-
ports that most of the delay in handling
is due to the fact that correspondence
is often tucked in with the applications.
If you want to receive your -certifi-
cate without delay, simply follow the
instructions on page 117. And be sure
to enclose a stamped, self-addressed en-
velope with your application. A busi-
ness-size envelope (about 91,7 x 4”) is
the best type to use—smaller ones re-
quire many folds in the certificate.

Short-wave monitors, both newcomers
and old-timers alike, are commenting fa-

Always say you saw it in—POPULAR ELECTRONICS
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vorably on the new two-color certificates
which are now being issued. Old-timers
who would like to obtain a new certifi-
cate, but also want to keep the old sta-
tion identification sign, may do so—just
print your present call right after your
name on the application form, fill in the
rest of the data, and send in the form
along with a dime.

Incidentally, many Canadians have
been enclosing two IRC's with their ap-
plications (as is required of all other
non-U. S. residents). However, it is per-
missible (and less costly) to send 15
cents in Canadian coins.

Current Station Reports

Here is a resume of the current station re-
ports. All times shown are Eastern Standard
and the 24-hour system is used. At time of
compilation all reports are as accurate as pos-
sible, but stations may change frequency
and/or schedule with little or no advance
notice. Please send your reports to P. O. Box
254, Haddontield, N. J,, in time to rcach your
Short-Wave Editor by the eighth of each
month.

Afghanistan—A verification from M. N.
Ghayvan states that the 1400 Eng. program
has been discontinued. (WPEIBM)

Albania—R. Tirane has been noted on 7090
ke, at 1735-1759 with Eng. to Europe; talks,
commentaries, very little music. The power
is 25 kw. This station is also heard on 9700
ke, daily at 1930-2000 and in Eng. daily at
1730-1800 on 6950 ke. (WPESCEF, WPEQVE)

Andorra—R. Andorra International, a new
station, is said to be operating on 6195 ke. in
Spanish, French, Eng., and German. Reports
go to Post Box 1, Principality of Andorra.
The exact schedule is not known as yet and,
to date, no broadcasts have actually been
heard. (GM2PE1L)

Angola—A rarely heard station is CR6RK,
R. Clube Do Sul Angola, Lobita, on 3603 kec.
The schedule is 0500-0700 and 1130-1600 daily,
in Portuguese, and the IS is four guitar notes
of the tune “Maria de Fonte.” (VETPE2M)

Belgium—Brussels is currently scheduled in
Eng. at 1515-1550 daily on 17,840, 15335, and
15,435 ke. to Africa; at 1900-2000 daily except

November, 1961

Build your own superb Scott

STEREQ COMPONENTS!

HAVE
FUN...
SAVE
MONEY

Have fun . .. save money ... build the best! Now you can

gret world-famous Scott stereo components in kit form.
hink of it . . . you can build the fabulous new LT-110 FM

Multiptex Stereo Tuner . . your choice of two complete

stereo amplifiers, or a preamp and separate power amp .

all from H. H. Scott!

Write today. Find out about these exciting Scottkits.

Choice of 3 Booklets
FREE

H HH.SCOTT

H. H. Scott, Inc. 111 Powdermill Road, Maynard, Mass. Dept. 520-11
Send me the booklets checked below :

| O 20-page "Guide to Custom Stereo” O Complete technical information
on kits O 16-page booklet explaining FM Stereo

Name

Address

City Zone State

Export: Morhan Exporting Corp., 458 Broadway, N.Y.C.

- CB Owners:

IT’S WHAT GOES OUT ON
THE AIR THAT COUNTS!

Get maximum amplifier output and outstand-
ing performance from your 3-watter by using
famous PR CRYSTALS. These high-active
crystals get greater distance than ordinary
sluggish crystals. Clearer reception too. Put
PR Crystuls in your set today. and get the
STRONGEST SIGNALS POSSIBLE

WITHIN POWER LIMITS. P Q
~2 A

SWITCH TO A * N

BETTER CHANNEL , N

Be smart . . . have scveral sets of

PR Crystals...two or three sets -

at least. Then you can switch channels at will,

to avoid jamming. PR CRYSTALS ARE
AVAILABLE IN ALL 23 CITIZENS BAND
CHANNELS.

Type Z-9R, Calibrated .005%, $2.95 each.
EVERY PR CRYSTAL IS UNCONDITION-
ALLY GUARANTEED.

PETERSEN RADIO CO., ING.

2800 West Broadway
Council Bluffs, lowa
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Fabulous Low Prices!
Large Select Stocls!

SEND FOR FREE Dependable, Fast Service!.

COMPLETE LIST

A7
B3
H4
H5
L4
L6
NS
Qs
A3

25W4GT

POSTAGE pPAID. Send
25e handle, for orders
ren mment any tube rammt umler all under 25% deb,
ting cond.” ® Adv. tuhes not neces- C.0.N.’s. Send approx.
v may be elee. ncrf fact. sec- p0§!( on Can. & foreign
orders.

with “&TAnc SHEATH"

THE ULTIMATE IN CITIZEN BAND
BASE STATION ANTENNAS
Improves signal/noise up to 20 DB by eliminating
precipitation static
The new MARK Il Super Beacon with exclusive
“Static Sheath”* is the most efficient, most rugged
27 mc. base station antenna made! 19 feet overall,
MARK 1l places the radiated signal directly on lhg
horlzon for maximum contact with mobile units.
The “Static Sheath™* is a protective, highly attrac-
tive gray plastic covering that virtually climinates
noisy precipitation static . . . increases receiver sensi-

tivity up to 20 DB! Furnished with launcher-

matchercableand coax connector: eliminates ground

radials or skirts. 50 ohm impedance. Easily instalted

with clamp mounting. *UU.S. Process Patent 2,938,210

Your Electronic Parts Distributor has the MARK 11 in
Stock for Immediate Delivery.

\.'MARK MOBILE, Inc.

Dept. PE-11, 5441 West Fargo Ave.
MMI Skokie, lilinois

Mondays and Fridays on 9705 and 11,850 kec.
to Africa and on 11,805 kec. to N.A,; at 1945-
2000 (news) on Mondays and Fridays to
Africa and N.A on the same channels.
(WPE2FNV, WPEJDKG, WPESCXT
WPEYSAGRB)

Bolivia—A recently opened station is R.
Indoamerica, Potosi, 6202 kc. Commercials
are noted around 2100; a time check at 2105;
non-stop music to 2125; then local news.
Broadcasts are all-Spanish, and the signal
may be very weak. (PY2PFEI1C)

Bulgaria—Sofia has Eng. to N.A. daily at
2000-2030 and 2300-2330 on 9700 kc., and a daily
concert at 1835-1900 on 9700 and 11,850 kc.
There is a DX program every Friday and a
mailbag every Thursday and Sunday.
(WPEIDAD, WPE2CYY, WPE2DVO,
WPE2F8I, WPESDIA)

Burma—Rangoon is testing on 17,870 kc. at
1030-1115 with announcements in Eng. and
French. (WPESCTN, GM2PE1L)

Canary Islands—A verification (which took
11 months to arrive) gives a new QTH as E.
Clube Tenerife, Apartado de Correos 560,
Santa Cruz. The listed schedule is 1200-1300
and 1630-1700 (it may run to 1800) daily on
7295 ke. (WPEIBM)

Chile—CE970, R. La Cooperativa Vitalicia
Santiago, 9700 kc., was tuned at 2125-2130
with L.A. music; ID and IS at 2130 (IS is
“Pomp and Circumstance”); talks to 2140;
classical music until 2155 fade-out. Power is
rated at 10 kw. (WPESYCIS)

Cuba—E. Havana’s schedule as given over
the air is 2200-2300 to North, Central and
South America on 11,770 kc., 2300-2340 on
11,875 ke. to the same areas. English is
followed by French from 2340, Programs

T AT T

SHORT-WAVE ABBREVIATIONS

N.A.—North America
QSL—Verification
OTH-—Address
R.—-Radio
s/off—Sign-off
s/on—Sign-on

xmsn— Iransmission
xmtr—Transmitter

I'ng.—English
I[D-—Identification
IRC—International
Reply Coupon
IS—Interval signal
kc.—Kilocycles
kw.—Kilowatts
L.A.—Latin America

S

S

i L i n

consist mostly of news but there is some
music. A new channel, dual to 11,700 kc., is
15,305 kc. (it varies from 15,300 to 15,310 kc.)
noted at 1330-1415 and 1530-1615 in Spanish;
Eng. at 1245-1319; then French to 1330. A
European xmsn in Eng., Spanish and French
is given daily at 1200-1400 on 21,630 kc. Re-
ports on all channels should go to P. O. Box
7026, Havana, Cuba. (WPEIAPS, WPE1IBDE,

WPE2DTO, WPE2FRM, WPE2FUJ,
WPESEX, WPESPV, WPE,BC, WPE,BQU,
WPE,DED, WPE}DLT, WPEGSBLV

WPE6BPN WPE7KYv WPEBCES. WPESFV
WPESAGRB WPEYCXW, WPEOAE
WPEOBOQ, VEIPE2U, DG, DH, JM, and
many others).

Dominican Republic—A clandestine station
believed to be located in this country has been
noted on 13,998 kc. at 1900-1945 and 2200-2245
with the ID La Voz De La Libertad, and all-
Spanish talks, little music, This station may
not operate regularly, for it has been noted

Always say you saw it in—POPULAR ELECTRONICS
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as being off the air for several days at a time.
(WPE6BPN, KP4,PE1G)

Ecuador—HCXZ, Radiodifusora Nacional
del Ecuador, Apartado Postal 1316, Quito,
operates on 4940 kc. with 10 kw. at 0630-0000
(Sundays at 0830-2330) with music, news,
feature programs, dramas, and transecrip-
tions from numerous other stations and or-
ganizations, all in Spanish. There is an Eng.
lesson at 1645 on Mondays, Wednesdays and
Saturdays, and French lessons at the same
time on Tuesdays and Thursdays. This sta-
tion is usually heard well. (WPEQATE)

Falkland Islands—Port Stanley verified by
letter in nine months after two reports, a
follow-up letter, and some IRC’s. The latest
schedule reads: 1745-2015 (Saturdays at 1630-
2100, Sundays at 1500-2030) on 3958 ke.
(PY2PE1C)

Finland—English is broadcast from Pori to
Europe on 15,190, 11,805, and 9555 kc¢. on
Mondays and Fridays at 1100-1130 (also at
1600-1630 on Fridays on 6120 ke.). “Around
The World” is heard on the first and third
Friday of the month, “Musical Mailbag” on
alternate Fridays. A repeat program for
Europe on 11,805 and 9555 kec., and for N.A.
on 15190 kec. is given at 1530-1600 Mondays
and Fridays (May 7 to Sept. 6) and at 0630-
0700 Tuesdays and Saturdays (Sept. 7 to May
6). (WPE9YDAG)

Germany—R. Bremen is tuned on 6190 kc.
in German from 0005 to 0020 fade-out. They
have a new QSL card. (WPEQ@JJ)

Ghana—The latest schedule from Accra
reads: National Service at 0030-0300 and
1130-1715 (Saturdays to 1800) on 3366 kc., at
0030-0300 and 0700-1715 (Saturdays to 1800)
on 4915 ke, at 0700-1715 (Saturdays to 1800)
on 7295 kec., and at 0700-1100 on 9640 kc.;
Special Service to Ghanaian Forces in the
Congo at 0700-1315 on 17,865 and at 1345-1715
(Saturdays to 1800) on 15,210 kec.; External
Service at 1000-1500 on 9545 kc., at 1330-1500
on 15,285 ke, and at 1000-1030 on 17,740 kc.
The former schedule for 15,285 ke. was 0700-
1100 and 1430-1715. (WPEI1BM, WPE2FGX

WPE4YADS, WPE BNA, WPE CKH
WPE5AG WPESAQZ, WPESCTN
WPEQAGB)

Goa—A recent letter from Director Cap.
Jose de Carvalho Figueira at Emissora de
Goa states that the African beam at 1130-1330
has returned to 17,835 ke. Broadcasts are
planned for Europe, Middle and Far East
areas. Reports are welcomed. (WPEIBM
WPE2CRX)

Grand Cayman Island—This small Carib-
bean island has no broadcast outlet but you
might try for it via the airline channels. It
has been noted working Miami on 6567 kc.
between 1923 and 1940 in connection with a
regular Friday night flight. (AD)

Indonesia—Two rarely heard stations are
YDU, Singaradja, 4840 ke. (300 watts), and
YDT, Sao Siu, West Irian Province, 3960 kc.
Station YDU is scheduled at 2237-0200 in a
home service relay, YDT at 2027-0130 in In-
donesian. (VE7PE2M)

Ireland—There are conflicting reports on
the Irish Signal Corps xmsns to the Forces in
the Congo. Some reports say 1100-1115, 1145-
1200, and 1230-1245 on 17,845 kc.; others give
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COORDINATE
“voice-to-voice”
via RCA’s

New Low-Cost
INTERCOM

A complete line of quality Intercoms, wired or
wireless— designed for office, factory, or home use,
at lowest prlces Suitable for many applications,
from simple wireless 2-way
talk-listen systems to
flexible, multi-unit sys-
tems with a variety
of talk-listen-mon-
itor options.

Low-Cost 2-WAY RADIO,
too!...In your hand

Rugged, dependable, fully transistor-
ized 27-megacycle 2-way radio, designed
for business and personal uses. Smull

and light, weighs less than one pound.
Operatesfrom long-life mercury battery or econom-
ical rechargeable battery. Factory installed plug-in
modules available to increase transmission range.

in your
vehicle

Low-cost de-
pendable means of
communication from
vehicle-to-vehicle, vehicle-to-
office. Can be used at any point hav-

ing 6 or 12 volt DC or standard 115 volt AC power
source. Compact, lightweight. Tuneable receiver
permits reception of all 23 ehannelsin 27 MC band.

Write for complete information on any or all of these items.
RCA, Special Products, Dept. B-420, Meadow Lands, Pa.

The Most Trusted Name
in Electronics
RADIO CORPORATION OF AMERICA
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the frequency as 17,800 kc. One listener in
Norway has heard this station at 1200 on
17,544 ke. with news, sports, and taped greet-
ings. Reports go to Irish Defense, Dublin,
Ireland. (WPEIBUF, WPE2FSY, WPE4DJK,
LAIPE1R)

Japan—Here is the schedule for R. Japan
(abbreviations for languages used are A for
Arabic, E for English, F for French, G for
German, I for Italian, J for Japanese, R for
Russian, Sp for Spanish, Sw for Swedish): to
N.A. at 1930-2030 on 17,725, 15,135, and 21,520
ke. (E, J); to North and Latin America at
2200-0000 on 11,800, 15,135, 17,725, and 21,520
ke. (E, Sp, J); to Hawaii at 0030-0200 on 17,-
725 and 15235 ke. (E, J); to Europe (I) at
0230-0330 on 17,725, 15,135, and 21,610 kec.
(E, J); to Europe (II) at 1400-1600 on 11,800,
15,135 and 9675 kec. (R. G, F. E, I. Sw, J); to
Middle East and Northern Africa at 1145-1345
on 11,800, 15,135, and 9525 ke. (A, E, F, J);
African Service at 1430-1530 on 11,705 and
9525 ke. (E, F. J) to Australia, at 0430-0530
on 11,875 and 15,235 kc. to New Zealand (E).
The General Service (E, J) is given at 1000~
1030 on 11,815 ke. (and/or 11,780, 15,235 kc.);
at 1930-2030, 2100-2130, 2200-2230, 2300-2330,
0000-0030 on 15,115 kc. (and/or 17,795, 21610
ke.); at 0100-0200, 0300-0330, and 0400-0430
on 11,815 kc. (and/or 15,105, 17,785 kc.);
at 0500-0530 on 11,815 kc. (and/or 17,755 ke.);
and at 0600-0630, 0700-0730, and 0800-0900 on
11,815 ke, (and/or 11,780, 15,235 ke.).
(WPEZ2EPC, WPECMJ, R. Jupan)

Liberia-— ELWA, Monrovia, operates on
Tuesdays to N.A,, opening at 2000 with drums.

The announced frequency is 11,825 kc., but
they are actually on 11,973 kc. The Mid-East
service runs to 1430 in Eng. on 15,155 ke., then
reopens to North Africa at 1430 on 15,133 ke.
Both channels are good. (WPE1BM
WPE2ZEPC)

Navassa Island—A new anti-Castro station
is reported being planned by an American
organization. Two xmtrs will be utilized, one
50-kw. unit, the other 20 kw.; frequencies
were not given, This island is near Cuba in
the Caribbean. (R. Sweden)

Perv--OAX5U, R. Huancavelica, Casilla
No. 86, Huancavelica, is a new station on 4995
kc. (although they announce as being on
4815 kc.) with 2000 watts. On Mondays and
Fridays they have music from 2205 to 2238.
S/off time varies from 0005 to 0105. All-
Spanish programs. (PY2PEIC)

Portugal—The Eng. Service from Lisbon is
aired at 0815-0900 on 21,495 kc. (to S.E. Asia);
and at 1315-1430 on 17,895 kc. (W. Africa).
15,380 kec. (S. and S.E. Asia), and 6025 kc.
(Europe). These xmsns replace the pre-
viously scheduled broadcasts at 1315-1430 on
15,380 kc. to S. and S.E. Asia and on 15,125
ke. to Europe and W. Africa. (WPE1COV
WPE1PJ, WPEZEFF, WPEZFIY,
WPEBUJ, WPESCIO, WPESMS, WPEYDN.
RC)

Sierra Leone—Freetown has been heard
recently on 3316 kc. from 0100 s/on with a
religious program. News in Eng. is given at
0155 (local) and at 0200 (London relay).
(WPESMS)

Singapore—R. Singapore is presently
scheduled as follows: Eng. on 7250 kc. Mon-

GET

wio ELECTRONICS

V.T.I1. training leads to success as technicians. field engineers,
specialists In  communications. Rulded missiles, combuters.
vadar, mmnnuon Basic & advanced courses in theory & lahora-
tory. Assoc. degrec in 00 nios. R. S. obtainable. ECI'D accvodxt
ed, G.1. amnn\ed Graduates with major companies. Start Feb.,
Sem Dorms, ecampus. H. 8. graduates or eaulvalent. Catalm{

VALPARAISO TECHNICAL INSTITUTE
Dept. PE VALPARAISO, INDIANA

WALKIE-TALKIE RADIOPHONES
lezda in U.S.A. ‘ o $24 98 for j":::i’:"i‘

Send for FREE Hter'nme on the new
SPRINGFIELD TR kit. or the VAN

{3 GUAKRD Mark-1 faclon assembled Ra-
2ot ilio phone. Fully transistorized. pDXlelc
High quality industrial tvpes, C B

amateur bands. 5 vear service gu ar: ITHEL

t A VANGUARD ELECTRONIC LABS
o, o 190-48 99th Ave., Hollis 23, N,

B ) _? Make sure you notify our subscription department
M o v I “ G about any change of address. Be sure to include your
@ postal zone number as well as both old and new ad-

dresses.

Please allow four weeks’ time for processing.

POPULAR ELECTRONICS 434 South Wabash Avenue, Chicago 5, Il

GETTING gTARTED

THERE'S NO BETTER BEGINNING THAN IN-
STALLING A MOSLEY BASE STATION AN-
TENNA! FOR EFFECTIVE PERFORMANCE

~ FOR RUGGED DURABILITY -~ CHOOSE

MOSLEY ... LIKE THE EXPERTS DO!

NEW! A low-cost omnidirectional ground /

plane with features usually found in much

INCITIZENS
RADIO

FEATURES:

® 100% Rust Proof!

® Heavy-Wall, Heat Treated 6061-T6 Alu«
minum Elements!

® Entire Antenna Grounded for Positive

ore ex i t . Thi it ai

LN e pes: s By g Model V-11-UGP Lightning Protection and Improved Sig~
base station antenna will provide years | 1o Noise Ratiol
of dependable, effective and maintenance- Net Price, $21.95 Ll L INGUESS LgERIKY

free performance!

Mo </ey 5102 9
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® ‘‘Cycolac’’ Base Supports Vertical With-
out Guys in Winds Up To 75 mph!
e Low Angle of Radiation for Greater Range!
® 360 degree Radiation Pattern!

4610 NORTH LINDBERGH BOULEVARD ~ BRIDGETON, MISSOURI
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day to Friday, at 1730-2030, 2230-0230, and
0430-1030, Saturdays at 1730-2030 and 2230-
1130, Sundays at 1730-1130; Indian Service on
6175 ke. at 1730-1845, 0045-0230, 0400-0630
(Sundays at 1730-1845, 2030-2230, 0400-0630) ;
Malayan Service on 6175 kec. Monday to
Thursday at 1845-2030, 2330-0045, and 0700-
1130. Fridays at 18145-2030, 0030-0045, 0230-
0400, and 0700-1130, Saturdays at 1845-2030,
2130-0045, 0230-0400, and 0700-1130, Sundays at
1845-2030, 2130-0045, 0230-0330, and 0700-1130;

" It

SHORT-WAVE REPORTERS!

Your reports will he read and proc-
essed faster if you send them directly to:

Hank Bennett, Short-Wave Editor

POPULAR ELECTRONICS

P. O. Box 254

Haddonfield, N. J.

Make sure you include vour WPE call
letters with vour report.

S

Chinese on 4820 kc. daily at 1730-2030 (Sun-
days at 1730-1130), 2230-0230 (Saturdays at
2230-1130). and 0330-1100. (WPESFV)

Spanish Guinea R. Santa Isabel, 6231 ke.,
s/on 0129 with a march number and ID in
Spanish at 0130. Non-stop music runs to 0155.
This station was heard on Monday and Wed-
nesdayv. not on Thursday. The only ID given
was at the beginning of each broadcast.
(PY2PELIC)

Switzerland—Recent changes in Berne’s
schedule include the deletion of 15315 kec.
with Eng. to the Middle East at 1145-1330.
French, German, and Italian programs
beamed to Africa are now carried on 15.305
ke. at 0045-0145 weekdays (0115-0200 on Sun-
days) and at 1230-1645 daily. (WPE1AXH.
WPESAWM. VP5PE1D, RR, R. Switzerland)

Thailand—A letter from E. Thailand gives
this schedule: to N.A. at 2315-0015 in Eng.;
to Thai Forces in Korea, Vietnam, and Cam-
bodia at 0430-0520 in Thai, Cambodian, and
Vietnamese; General Overseas Service at
0525-0657 in Eng. (mostly), Malay, and Chi-
nese; and the Home Service relay in Thai at
0800-0900. All broadcasts are on 11,910 ke. All
correct reports will be verified and return
postage is not required. {(WPE2DTO,
WPESCUS)

Turkey—Agricultural Land Produce Radio,
Ankara, now operates on 7651 ke. with Turk-
ish and western music and talks. S/off is at
1430. (R. Sweden)

United Arab Republic—Cairo has heen ob-
served with two xmsns on 17,835 ke. as tfol-
lows: at 1100-1332 with Eng. at 1245-1330 and
the ID This is the Voice of Africa from Cairo,
and at 1342-1545 with French at 1345-1445
(news at 1400) and the French ID JIc¢i la Voix
d’Aivique. (WPE1KO. WPE}BC, WPE5BFU
WPESCXT, WPESMS, WPEIDN, WPEOVB,
VEZ2PESW)

Venezuela— YVQA, Ondas Portenas. Puerto
la Cruz, 4790 kc.,, has an Eng. newscast at
2225-2230. (WPE1IBM )

Yugoslavia—The latest scheduled broad-
casts in English are at 1030-1100 on 15.240,
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RADIO SHACK'S
1962 ELECTRONICS

CATALOGS

Every New Supplement
For Next 12 Months!

Our bigger, better caralogs offer the widest line
of electronic parts and equipment in the world!}
Stereo, Hi-Fi, Hom Radio, Test Equipment, Pre-
Recorded Tapes, Tape Recorders, Records, Parts
—plus 30 poges of Kits! 340 poages—over
100,000 items! No Money Down credit terms.
Money back guarantee of satisfaction.
MAIL THIS COUPON TODAY

I BN BN BN BN BN N BEE B e B B
RADIO SHACK Corp.
730 Commonwealth Ave.,

Boston 17, Mass.

Send Radio Shaock's famaus electronics catalogs for one
year—FREE ond POSTPAID.
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YOU
SAVE
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.

NEVER FAIL—
ZONE YOUR MAIL
The Post Office has divided 106

cities into postal delivery zones to
speed mail delivery. Be sure to in-
clude zone number when writing to
these cities; be sure to include your
zone number in your return ad-
dress—after the city, before the

state.

B. S. DEGREE IN 36 M0S.

INDUSTRY AND GOVERNMENT NEED 50,000 NEW ENGINEERS EACH YEAR!

Acceleraied
carly! Also
al

NDIANA ECHNICAL COLLEG
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ronnd ploﬂr’\m puts vou |n t oh-market a whaole year
e feal, Civil, El o

11.735, and 9505 ke.. at 1330-1400 on 7200 and

6100 kc., and at 1700-1715 on 9505,

7200, and

6100 kec. Reports go to Box 880, Beograd.

(WPE1IBM, WPE2FGX)

Unidentified—A station has been noted in
Azerbaijani at 2240-2330 ¢n 11,695 kc., mostly
with talks but with some patches of music.

(WPEGBPN)

SHORT-WAVE CONTRIBUTORS

Tom Carten (WFPEIAPS), Siratford, Conn.
J runk l'ulchicro (W PL1AN I ), Niantic. Conn.
Roger Demers (WPEIBDE), bplmﬂllc]d Vi
ILII\ Berg (WPLIBM ), W. Hartlord. Conn.
William Lyons (1 1’LJbU1<), Fitchburg, Mass.
= Albert Shumilla (JWPEICOV ), Dorchester. Mass.
Juseph Cagnina (I PEIDAD), Woburn, Muss
Edward Bowker (IWVPEIKO), I\um NI,
Dennis Bourassa (W'PE1£7), Bridgeport, Conn.
Joseph Russo (11I'PE2CKNX ), Toms River,
Don Gross (WPE2CYY ), Brooklyn, N. Y.
Ronnie Bricger (Il Pl""DTO) Ln«flv\\uod NIy
Dan Predpali. (N I’LZI)V()) Merrick, N. Y
Richard Dllblhl\e (WPE2JEFF), Mt. Vernon, N. V.
Michael Biel (WPE2EPC), luneck NI J
Dave Listort (W PE2FCG '), Flmont, N.
Richard Russoman (1'PE2FTY ), ,\e\\.n N. J.
= George Bremmer (WPE2FNV), Niagara Fal]a NoY.
Jim \a\'u (WPE2FRA ). Buifalo. N, Y.
Larry La Duc (WPE2FSI), Ticonderoga, N.OY
S Arnold Skemer (IVPEIFSY ), Flushing, N.
Thamas Dietrich (VW PE2F U])

N.
Larry’ ileckman (IWPE3CEF). Nazareth, Pa
Rene Reixach (11" /PE3EN ). Washingion, D. C.
Barry Bergman (I1'PE3PV ), Philadelphia. Pa.
Gene Casey (WPEJ1DS), Birmingham. Ala
Grady Ferguson (1P ’IbC) Charlotie. N. C.
Leich Lerner (H PLEIBN.1), Atlanta, Ga.
Charles Felmlee (I PEIBQU), Lynchbury. Va.
Charles Douglas (I1'P/ 4BU/) Alma Ga.
Duwight Fisk (VPLICKIT), Birmingham. Ala,
Ken Burger (WPEACAT). \I(nuhuler Tenn.
Steve (()l(]llPll (Il PEADED). Opp. Ala.
Donald Smith. (VPEIDIR ), Springfield, Ve
Chuck Amory (WI’I 4DRG). Williamsburg, Va.
Richard Derrickson (IVPE4ADLT). Alex: ndria. Va.
William Bing (1I'PL5AG). New Orleans. Lu.
W. A, Hutson (I PE51IVAL), Sm Antonio. Texus
Ray Bacon (II'PE3BFU). U. Air Force. Ingland
M. Hinderaker ([1°PF 6BLV Cul\ex City. Calif.
Shaler Hanizch (IWPESEP. ) Pasadena. Calif.
Diick Stewart (11 I’Iiilﬂ'). Portlund. Oregon
Jolin Rowe (WPESAQZ). Massillon. Ohio
Pete Mondron (IWVPESCLS). Mt. Vernon. Ohio
Fred Cunningham. Jr. (1I'PESCIO). Cleveland.
Richard McNeely (I PESCTN ). Davion. Ohic
I'im Daum (IVPESCUS). Port=smouih. Ohia
Leroy Gruber (IVPES(”A\‘T), Deer "ark. Ohio
David L. Kushman (l['l’l'L\'DIA), Cleveland. Ohio
Richard England (1P ESFV ). Columbus. Qhio
\hl\e Kander (II'PESILS). Davton. Ohi

Farl Kinmonth (11'PFE9.1GEH). Toliet. 11

Tom Jepsen (1WPEOCIS). Kockford. 111,
R. Cullet (IVPEQCXNT7). Chicago. 111.
Bruno Davilas (1VPEODAG). Broadview. |

John Arvendt (TVPEODN ). Aurora. 11,
Tohn Beuver. Sr. (IWPEDAE). Pueblo. Colo
Bill Holscher (11 1'FEQATE). Webster Grove-. Mo,
Greg Palfe (IWWPEOBOQ). St Paul. Minn.
Gerry Dexter (IVPE@J/). Waverly. lowa

s

Gerald Traynor (G 2PETL). Johnstone, Scotland
Hectar Davila (KP4PEIG). Bavamon. Puerte Ricn
FEllmann Ellingsen (LA1PEIR). Hamur. Norway
Giacomo Perolo (PY2PEIC), Rauru, Brazil
M. G. Fenerty (VEIPE2U), Halifax. N. 8,
Burton Lang (VE2PE31W ). Howick. Que.
Richard Laviolette (VE7PFE21). Richmond. B. C.
David Ufitone (UPIPEID). Kingston. Jamaica
Ralph Colaianne (RC). Tampa. F]a.
\rlhul Delibert (A D). Lvnbrook. N.

Davidl Geeseha (DG ). Oklahoma Cxlv Okla.
Douglas Herda (D/1). Hales Corners, Wis
Joe Niklas (JA1), Pensacala. Fla.
Richard Revnolds /RR}. Livingston, N. J.
R. Japan, Tokvo. Japan
R. Sweden, Stockholm. Sweden
R. Switzerland, Berne, Switzerland

e . i i i i i '

Wesl Long Branch

Ohio

George Buchanan (W PED1 ' B), Webster Groves. Mo,

30—
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oﬂ ELECTRONICS MARKET PLACE

V200

RATE: 60¢ per woru Minimum [0 words prepaid.
POPU LAR ELECTRONICS. | Park Ave.,, New York 16, N

FOR SALE

GOVERNMENT Sells Surplus: Electronics; Oscilloscopes;
Transceivers; Test Equipment; Radar; Sonar; Walkie-
Talknes Boats; Jeeps; Aircrafts; Misc.—Send for “U.S.

Depot Dnrectory & Procedures"—$l 00—Brody, Box
425(PE), Nanuet, New York.

Janu'lyry issue closes Novembher 6th. Send order and remittance to Martin Lincoln,

SPECTACULAR Dancing Lights from your HI-FI or radio.
Costs about $15.00. Up to 50 lamps may be used. Pat-
ented design. Easy plans $4.50. J. Strang, 1478 No.
Kings Rd., Los Angeles 69, Calif.

INVESTIGATORS! Do your own sound work. Write for free
brochure of latest electronic equipment. WJS Electron-
ics, 1130 N. Highland Ave., Los Angeles 38, Calif.
TELEPHONE Extension in your car. Answer your home
telephone by radion from your car. Complete diagrams
and instructions $2.00. C. Carrier Co., 5880 Hollywood
Blvd., Hollywood 28, Calif.

TV Tuners—Rebuilt or Exchanged $9.95 complete—all
types—fast, guaranteed service. Send tuner with all parts
to: L.A. Tuner Exchange, 4611 West Jefferson Blvd., Los
Angeles 16, California.

GOVERNMENT Surplus Receivers, Transmitters, Snooper-
scopes, Parabolic Reflectors, Picture Catalog 10¢.
Meshna, Malden 48, Mass.

‘WPE-SWL-CB-QSL Cards — Samples 10¢ — ‘Brownie"”
W3CJ1, 3110A Lehigh, Allentown, Penna.

DIAGRAMS for repairing radios or Television $2.00. Give
make, model. Diagram Service, Box 672-PE, Hartford
1, Conn. -

BEFORE You Buy Receiving Tubes or Hi-Fi Components
send now for your giant Free Zalytron current catalog—
featuring nationally known Zalytron First Quality TV-
Radio Tubes, Hi-Fi Stereo Systems, Kits, Parts, etc. All
priced to Save You Plenty—Why Pay More? Zalytron Tube
Corp., 220 W. 42nd St., NYC. e
INFRA-RED!! Snooperscopes, Optics, Lamps, Parts.
World's largest stock Infra-red components. Write for
Free Infra-red Catalog. McNeal Electric & Equipment,
Dept. EW-9, 4736 Olive, St. Louis 8, Mo.

FREE Confidential Bargain Sheets of Electronic Compo-
nents—Lowest Prices Anywhere. Knapp-3174-P 8th Ave.,
S.W., Largo, Florida.

WALKIE-Talkie radiophones from $24.98. Free literature.
Vanguard Labs, 190-48 99 Ave., Hollis 23, N. Y.

GARAGE Door Operators $59.95. Rugged chain “drive au-
tomatic units. Highest quality. Free literature. Demsco,
Inc., Sebring 27, Ohio. o

16 Tested Transistor plans—25¢, including '*Experiment-
ers' Electronics'' magazine; 12 issues $2.50. Laborato-
ries, 1131-t Valota, Redwood City, California.

RADAR King, all frequency police radar detector. Plans
(refundable) $1. Kits $19.95. Wired units $22.95. Extra
antennas $4.50 each. S, K, or simultaneous band opera-
tion. For kits and wired units, state antenna desired.
Wardeil Smith, 65 Glenwood Road, Upper Montclair,
New Jersey.

PORTABLE Transistor

Tape Recorder Complete with
Case, Microphone, Tape, Speaker. Guaranteed $19.60
Postpaid. Eight Transistor Radio, Slide Tuning. PM
Speaker, Battery, Leather Case, Earphone Guaranteed
$19.60 Postpaid. Eastmann, Box 7, Cedarburst, N.

CITIZENS Band HE-15 & 15-A, TR800 & 910, RA- 395 &
449, Etc. Owners. Disgusted? Retax! Hear only the chan-
nel you tune. ‘Dual conversion adapter increases selec-
tivity & sensitivity beyond belief. In easy-do kit form, all
parts, schematic, pictorial, complete $14.95, with tubes
$16.95, or $5.00 dep05|t + C.0.D. Order Now! Bainbridge
Radio, 2649 Bainbridge Ave., New York 58, New York.
TRANSISTORIZED Test Equipment. New Products. Popu-
lar Price Range. PEL-Electronics, Box 555A, Ridgewood,
N. J.

CITIZENS Band—Maximum quieting with OZCO “‘Snooz-
r."” Largest selling add-on squelch still only $2.00 each,
$3.95 pair postpaid! Guaranteed. OZCO, Canaan, Con-
necticut.

CBER'S—Improve sensitivity of your transceiver. Our RF
Preamp fits Heathkit GW-10. Kit $8.99, wired $11.99.
Holstrom Associates, Box 8640-PE, Sacramento 22, Cali-
fornla

“HOMEBREW Gunde Complete Illustrated Instruction

Manual, $2.00. Supply Catalog Included. Hydrometers
$2 95. CaIBrew Supplies, Box | 1005Y Seasude California.

RECORDS Out of-print h|IIb|Ily phonography records
Four catalogues $1.00. Box 121, Fort Worth, Texas.

CONVERT any car radio to home use. Instructions $1.00.
Custom Design, PO Box 63, Roslyn, Pa.

EAVESDROP with a pack of c:garettes Miniature tran-
sistorized FM Radio Transmitter. Complete diagrams and
instructions $2.00. C. Carrier Co., 5880 Hollywood Blvd.,
Hollywood 28, Calif.

BE A Spy. Correspondence course on wire tapping, bug
ging, telescopic sound pickup, recording technigques, mi-
crophotography, and invisible photography. Lessons in
surveillance, tailing, and use of equipment. Complete
course $22. 50. C. Carrier Co., 5880 Hollywood Blvd.,
Hollywood 28, Calif.

TV Tape Recorder. Build your own Video Recorder. Com-
plete correspondence course and construction details
2223 30”0 Carrier Co., 5880 Hollywood Blvd., Hollywood

., Calif.

JUNK Your Distributor and Voitage 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.

TV Camera. Build for less than $50. Construction Details
ig 72 DfB Enterprises, 8959 Wonderland Ave., Hoilywood
. Calif.

TELEPHONE Voice Switch (LS-500). Actuates automati-
cally and unattended any tape or wire recorder. Pictorial
installation instructions included. $23.75. Post Paid US.
WJS Electronics, 1130 N. Highland Ave., Los Angeles
38, Calif.

POLICE Radar Detector. Stop before those radar speed
traps. Fool proof, legal system. Complete diagrams and
instructions $2.75. C. Carrier Co., 5880 Hollywood Blivd.,
Hollywood 28, Calif.

MORSE Code By Sleep Teaching. Guaranteed. 4 taped
lessons to 18 WPM: $12.95 each. Electrosleep, 8959
Wonderland Ave., Hollywood 46, Calif.
INVESTIGATORS, Write for Free Brochure on Latest Sub-
miniature Electronic Listening Devices. Dept. 2A Ace
Electronics, 11500 NW 7th Ave., Miami 50, Fla.

FOR Sale: TV Cameras Teletype Panadapters, Trans-
mitting Tubes, Transnstors SSB gear. Spera Electronics,
37-10 33 Street L.I.C., N. Y. STillwell 6-2199.

CB’S-Want to transmit further? Add =5686 final RF tube
to get maximum efficiency 75%. Plus diagrams informa-
tion on many other ideas. $1.00 C.B. Improvement Co.
70 Hill St. Bloomfield, NJ.
CB—-QSL—-SWL cards. Samples 10c.
sonal picture on cards. No extra Cost. Signal,
County, Manchester, Ohio.

“SPECIAL! WPE-SWL-CB-QSL cards, 3 colors, $2.50 per
100—Free Samples, Garth, Jutland, New Jersey"
FAST Computer. Tells time anywhere. Instructions in-
ciuded. $1.25P. P. Loeber, 224-T2 Wyatt, Lincoln, Iil.
EXPERIMENTERS' Electronic componets and goods at
bargain prices. Send for Free list. 10-8 Electronics P.O.
Box 61, Batavia, Illinois.

POLICE Radar Detector Plans $1.00; Kits and Hardware
also available from Radet, P.O. Box 7432, Cleveiand 30,
Ohio.

In_clu?ie_your_ per'-
Adams

WANTED

We Buy Shortwave Equipment For
Phone PR 1-8616.

TRIGGER—WSIVJ.
Cash. 7361 W. North, River Forest, IIl.,
Chicago TU 9-6429.

QUICKSILVER, Platinum, Silver,
Free Circular. Mercury Terminal,
setts.

Gold. Ores Analyzed.
Norwood, Massachu-
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HIGH FII'JIEI.!T‘Ir

: Y

DISGUSTED with “Hi"” Hi-Fi Prices? Unusual discounts
on your High Fidelity Requirements. Write Key Elec-
trgnicss, 120 Liberty St., New York 6, N. Y. Cloverdale
8-4288.

DON’'T Buy Hi-Fi Components, Kits, Tape, Tape Record-
ers until you get our low, low return mail quotes: "We
Guarantee Not To Be Undersold.” Wholesale Catalog
Free. Easy time payment plan, 109, down—up to 24 mos.
}\? %ay Hi-Fidelity Center, 220 PC-E.23 St,, New York 10,

PRICES? The Best! Factory-Sealed Hi-Fi Components?
Yes! Send for free catalog. Audion, 25P Oxford Road,
Massapequa, N. Y

RECORDERS, Components. Free wholesale catalogue.
Carston, 125-P East 88, N. Y. C. 28.

PROMPT Delivery, We Will Not Be Undersold. Amplifiers,
Tape Recorders, Tuners, Etc. No Catalogs, Air Mail
Quotes. Compare L. M. Brown Saies Corp. Dept. P, 239
E. 24 St.,, N.Y. 10, N.Y.

HI FI Tuners, Amplifiers, Speakers, Walkie Talkies, Ra-
dios, Telescopes, Microscopes, Cameras. Top Quallty
Imports. Low Prices. Free Catalog, GM Photoelectronics,
623 Gay, Knoxville, Tennessee.

TAPE & RECORDERS

f alatiog! &

TAPE Recorders, Hi-Fi, components, Sieep Learning
Equipment, tapes. Unusual Values. Free Catalog. Dress-
ner, 1523PE, Jericho Turnpike, New Hyde Park, N. Y.
RENT Stereo Tapes—over 2,000 different—all major la-
bels—free catalog. Stereo—Parti, 811-G Centinela Ave.,
Inglewood 3, California.

AMPEX, Bozak, Citation, Concertone, Crown, Magnecord,
Presto, Norelco, Tandberg, Sherwood Thorans Scott,
Shure, others . . . . Trades. Boynton Studio, Dept. PE, 10
Pennsylvama Ave Tuckahoe, N. Y.

WRITE for stereo component prices, no catalogues. We
ship anywhere in the U.S, (We say: If you can beat our
prices, You're lying".) Masterpiece, 1801 Kings Highway,
Brooklyn. In business 16 years—Custom made Cabinets
for TV, Stereo, Bars, & HiFi.

SELF-Hypnosis may help you many ways. New tape or
LP-record teaches you quickly, easily! Free literature.
?/IcKlinIey Company, Box 3038, San Bernardino, Cali-
ornia.

ak e Ex s

HEPMRS aml SER‘JIEIHG

» [FANEY FORE S P A U T T T W A T

ELECTRONIC Sheet Metal Work. Professional Quality.

Send Drawing for Estimate. Spencer, 256 West 15th St.,
New York 11, N. Y.

ELECTRONIC kits wired and tested. Write for free esti-
mate. Naczas Kit Service, 18 Wolfe Street, Manchester,
New Hampshire.

ol

g g e

e PATENTS

PATENT Searches, $6.00. For free Information Record,
and "Information Inventor's Need, write: Miss Heyward,
1029 Vermont Avenue NW, Washington 5, D. C.

INVENTIONS WANTED :

Y

INVENTIONS wanted. Patented; unpatented, Global Mar-
keting Service, 2420-P 77th, Oakland 5. Calif.

INVENTIONS Wanted for immediate promotion! Pat-
ented, unpatented. Outright cash; royaltles' Casco, Dept.
BB, Mills Building, Washington 6,

INSTRUCTION

Yo 4 R

EXPERIMENT with natures electronics. Instructions—
Stillwater, Box 337E. Morris Plains, New Jersey.

EARN $150 Week Mechanical, Electronics Drafting. Send
$2 First Lesson, $25 Complete Home Study Course.
Prior, Inc., Dept. 122, 23-09 169th Street, Whitestone 57,
New York.

BEGINNERS. Radio Electronics Explained Simply. Clear.
Basic. Plans. 24 Pages. Send $1. Transspace Laboratory,
Box 111, Prlnceton Junction, New Jersey.

T EOVERNMENT SURPLUS .

H 5
JEEPS $278, Airplanes $159, Boats $7.88, generators
$2.68, typewriters $8.79, are typical government surplus
sale prices. Buy 10,001 items wholesale, direct. Full de-
tails, 627 locations, procedure only $1.00. Surplus, Box
789-C92Z, York, Penna.

GOVERNMENT Surplus, Radios, Jeeps, Walkie Talkies,
Boats, Binoculars, Etc. Buy Direct. Send for ""Depot Lo-
cations & Procedures” —50¢—Delta, Box 2262, Dallas 21.
Texas.

Ead

STAMPS & COINS

w
NEW Approval Service—300 world-wide stamps only 25¢
to serious collectors with request for approvals. Special
selections for beginners. Martin Stamp Co., Box 12,
Gravesend Station, Brooklyn 23, New York.

TERRIFIC Stamp Bargain! Israei—Iceland—San Marino—
plus triangle set—Plus Antigua—Borneo—Virgin—Scouts
—Congo—Russia—Plus large stamp book—all four offers
free—Send 10c for mailing cost. Empire Stamp Cor-
poration, Dept. Z2, Toronto, Canada.

200 Different U.S. Stamps $1. OO Approvals incltuded.
Shelron, Box 907-H, New York 8,

500 Terrific Beauties $1.00. Starbnght, P. O. Box 999,
Chicago 90, It

FREE! 100 different worldwide stamp collection with our
colorful inexpensive approvals. Martin, Box 218, Tustin
6, California.

BOOKS

BOOKS—AIl 15¢, 2000 titles, all subjects, catalog free.
Cosma, Clayton, Ga.

PLASTICS

NEW Liquid Casting Plastic, clear, colors. Embed real
flowers, butterflies, photos, coins. Send 25c¢ for two hand-
books ""How to Cast Liquid Plastics” and ‘‘How to Make
Extra Money at Home.” Castolite, Dept. L-108, Wood-
stock, Illinois.

LEATHERCGRAFT

FREE ‘'Do-lt-Yourself’ Leathercraft Catalog. Tandy
Leather Company, Box 791-W-41, Fort Worth, Texas.

PHOTOGRAPHY—FILM
EQUIPMENT, SERVICES

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.

. - L
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EDUCATIONAL OPPORTUNITIES

DETECTIVE Profession. Home Study. Badge, Certificate,
Future 4563-AG York. Los Angeles 41, Calif.

ENGINEERING Education for the Space Age. Northrop
Institute of Technology is a privately endowed, nonprofit
college 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
2mployed in aeronautics, electronics, and space tech-
nology. Write today for catalog—no obligation. Northrop
Institute of Technology, 1179 West Arbor Vitae Street.
Inglewood 1. California.

COMPLETE Your High School at home in spare time
with 64-year-old school. Texts furnished. No classes.
Diploma. [nformation booklet free. American School,
Dept. X836, Drexel at 58th, Chicago 37, lllinois.

HIGHLY-Effective Home-Study review for FCC Commer-
cial Phone Exams. Free Literature. Wallace Cook, Box
10634, Jackson 9, Miss.

BUSINESS OPPORTUNITIES

BUY Direct from factories. Appliances, cameras,
watches! Free details! Cam Co., 436 PE Bloomfield Ave.,
Verona. N. J.

VENDING Machines—No Selling. Operate a route of coin
machines and earn amazing profits. 32-page catalog
free. Parkway Machine Corporation, Dept. 12, 715 Ensor
St.. Baltimore 2, Md.
ELECTROPLATING equipment and supplies. All types for
home work shops. Free Catalog. HBS Equipment Divi-
sion, 1624 East First Street, Los Angeles 33, California.

BECOME a tegphoneman, experience unnecessary. de-
tails free. Occupations Unlimited. 1100 Reeve, Santa
Clara, Calif.

MAKE $25-$50_Week, c!ipgi_ng newspaper items for pub-
lishers. Some clippings worth $5.00 each. Particutars
free. National, 81-DG, Knickerbocker Station. New York.

RAISE Rabbits and Fishworms on $500 month plan. Free
details. White's Rabbitry, Mt. Vernon 50, Ohio.

FREE Book "990 Successful, Little-Known Businesses.”
Work home! Plymouth—455R, Brooklyn 4, New York.
$3.00 HOUR—home, sparetime, assembling pump tamps.
Easy. Write. OUGOR, 67 E. Caldweli, Arkansas.

$50.00 in your mailbox every day. Sensational home
mailorder business. Cameras $2.35; watches $2.60; ra-
dios $1.93. Hundreds of fabulous items. 500% profits.
What, where, how to buy and sell. Thousands now doing
it. 128 pages loaded with complete information sent im-
mediately. Satisfaction absolutely guaranteed. Send
$2.00 to: Impex-R, 714 Howard Avenue, New Orleans 12,
Louisiana. - o mamnnlls B
SECOND Income From Oil Can End Your Toil! Free Book
And Oilfield Maps! National Petroleum, Panamerican
Bldg.—PE, Miami 32, Florida. o
OIL “Many Fortunes Began With an Oil Lease.” How to
get into the Oil Business. Send for free details. Petro-
leum Investors Management Corp., P. Box #7344,
Dallas 9, Texas.

EMPLOYMENT INFORMATION

HIGH Paying Jobs in Foreign Lands! Send $2.00 tor com-
plete scoop! Foreign Opportunities, Box 172, Columbus
|1, Onic) S — ... .
EARN Extra money selling advertising book matches.
Free sampies furnished. Matchcorp. Dept. MD 111, Chi-
cago 32. llinois.
SPACE-Lab—Proposed in Houston,
R. Parks. Box 493, Stafford, Texas.

Classified's $1.25.

MISCELLANEQUS

WRITERS!—~Free Sample copy of Pink Sheets listing top-
notch USA markets for short stories, articles, books and
plays available to you upon request. Write today! Liter-
ary Agent Mead, 915 Broadway, New York 10, N.Y.
FREE Cataiog and Samples, quality line of printing. Low
prices. Bennetts, Strong, Ark.

* POPULAR ELECTRONICS
Advertisers’ Index
November 1961
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Rek-0-Kut Co., inc. ............
Rebin Radio Co, ..............
Sams Co., Inc., Howard W. .. ..
Saxitone Tape Sates ..........
Scientific Development Corp.
Scott, Inc., H. H. .. .. T
Sherwood Electronic Lahoratories, Inc. ...... ... .. 12
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EACH TUBE INDIVIDUALLY & ATTRACTIVELY BOXED

- aty. Type Price aty. Type Price aty. Type Price
u e a ues ___6AUT 61| _ 6I6 67 | 1208 68
6aU8 .87 617 .62 120B5 .69
__6AVE .41 6K 63 __120E8 .75
7 6AWS .90 BL6  1.06 12018 .85
) 6AX4 .66 6N7 .98 120M7 .67
___6AXS .74 | __ 6S4 51 | 12008 1.04
J ___6AXT .64 658 76 | 12087 .79
6AXE .92 6SATGT .76 | 12075 .76
[ ) 6BAG .50 _6SGTET .41 12017 .78
__&BA7 .84 6SHIGT .49 12018 .79
6848 .88 6517 .88 120W8 .89
o 6BC5 .61 6SKTGT .74 12026 .56
UP T ___eBCT .94 6SLIGT .80 12666 .54
y 6BC8 .97 6SN7GT .65 12EKE .56
| | - 6805 1.25 [ 6sa7 .73 12606 .50
___6BD6 .57 _6Ta 99 | ___ 12EME .79
6BE6 .55 678 .85 12EN6 .78
-
Q u a I I t y 0 OFF __6BF5 .90 6U8 .83 12626 .53
__6BF6 .44 _6V6GT .54 12F8 .66
__6BGE  1.66 6v8 .86 12FA6 .79
6BHE .65 6W4 .60 12FM6 .43
s 6BHB .87 | _ &we .71 _12FR8 .81
\ = __6Bl6 .62 _6X4 .39 __12FX8 .85
] __6BI7 .78 BX56T .53 126C6 1.06
6BK7 .85 6X8 .80 1218 .84
i 6BL7 1.00 | __ 6Y6G .65 12K5 .65
d g ___8BN4 .57 788 .68 __12t6 .58
i _6BN6 .74 JAUT .61 | 1288 .62
4 6BQS .65 786 .69 12547 .82
ol i 6BQ6  1.05 JEYE .73 __12SF5 .50
: . __6Ba7  1.00 7F8 .90 12SF7 .69
6BRE .78 74 .69 12SH7 .49
6BS8 .90 _8AUB .83 1287 .67
1 YEAR GUARANTEE - __6BUB .70 8AWS .93 128K7 .74
__6BX7 1.02 8BHB .90 12517 .80
__6BYS 1.35 | _ 8BNB .75 | 125N7 .67
6BY6 .54 8Bas .60 | . t2sa7 .78
. . \ | 6BY8 .66 8c67 .62 | 1207 .62
Mr. Serviceman: Do yourself a favor! The ] ~emz6 .55 sl Wes 12ve 53
COMPARISON tells the story of RAD-TEL'S 6827 1.01 8CN7 .97 | ___12W6 .69
“MONEY-SAVING” SALE OF VALUES. Depend- N S| = M <L
able ONE-DAY SERVICE. RAD-TEL SELLS 6C8 90 | ___8eB8 .94 { ___ 178Q6 1.09
DNLY NEW TUBES. _ 6CB6 .55 8SN7 .66 1704 .69
6006 1.42 scLe .79 __17006 1.06
_6CE5 .57 1cy7 75 | 176 .58
6CF6 .64 _12A4 .60 17W6 .70
6667 .61 12AB5 .55 | . 18FW6 .49
aty. Type Price aty. Type Price aty. Type Price aty. Type Price aty. Type Price ""2%32 ;; :g:gg :g?l }:;:g gg
_oc3 .80 | __2aF4 .96 | 305 .80 _5av8  1.01 5Y4 .59 -6cLe .79 124E6 .43 184u4 .83
024 .19 2021 1.20 | 354 61 | ___sBcs .79 __GABG  1.20
___1aX2 .62 | __ 2EN5 .45 __ava .58 _5BE8 .83 | . 6AB4 .46
183 79 | 3a3 .76 | ____4Aus .54 | ___ 5BK7 .82 BACS  1.05 6CM6 .64 12467 .94 | ___19BG6 1.33
___1DNS .55 | ___ 3A4 60 | ___aBag .51 58a7 .97 | __ &AC7 .96 _6CM7 .66 1243 .73 1978 .80
163 9 | 3AF4 102 4BC5 .58 | . 5BR8 .79 [ __ 6AF3 .73 5CM8 .90 124F6 .48 | 19ve .79
__1H5 54 | 3Als .42 4BC8 .96 | __5BT8 .83 __6AF4 .97 6CN7 .65 12416 .46 __21EX6 1.49
B ) 99 ) 3aue 51 | ___4BN6 .75 | __ 5CGB .76 __BAGS .68 6Ca8 .84 12aL5 .45 _25AV5 .83
_1K3 79 3ave .41 | aBa7  1.01 5CL8 .76 | _ 6AH&Z .81 8CR6 .51 12AL8 .95 | . 25AX4 .70
_1a .68 | ____3BAE .51 aBss 98 | ___scma .90 | __ 6AME .99 6CS6 .57 12405 .60 | . 25BK5 .81
. 1Les .59 _3BC5 .54 | __a4BUs .71 | __5ca8 .84 | _ 6AK5S .95 | . 6CS7 .69 12816 .43 __25Ba6 1.1
__1LD5 .69 | _ 3BE6 .52 | 4Bz .58 _5C25 .72 6ALS .47 6CUS .58 12477 .76 | —25C5 .53
165 .69 | _ 3BN6 .76 | ___4Bz7 .96 | ___ SEA8 .80 6AL7  1.43 6CUE  1.08 12aU6 .51 _25CA5 .59
_1LNS .59 | _ 38U .78 4cs6 .61 | . _SEUB .80 | _ 6AM4 1.50 6CYS .70 12807 60 | — 25CD6 1.44
—__1RS 62 | __ 3BY6 .55 40E6 .62 | . 516 68 | ___6amM8 .78 6CY7 .71 12av6 .41 | ___ascus 1.11
128 .76 | _ 3BZ6 .55 4DK6 .60 574 .79 6405 .53 6DA4 .68 12aV7 .75 _25DN6  1.42
___184 .59 3CB6 .54 | _ 4DT6 .55 578 .81 6ARS .55 ___6DB5 .69 128X4 .67 __25EM5 .55
1S5 51 3CF6 .60 | ___ 4EW6 .58 _5U4 60 | . 6AS5 .60 6DB6 .51 128%7 .63 | 2516 .57
174 .58 3CS6 .52 __5AM8 .79 __5U8 81 | __ ease .80 6DE6 .58 124Y7 1.44 __25W4 .68
14 .57 3p64 .85 __5ANB .86 | __.5V3 .90 6AT6 .43 | __6DGE .59 12827 .86 | 2526 .66
1U5 .50 _3DK6 .60 5AQ5 .52 | . 5V 56 | 6aT8 .79 6DKE .59 1284 .63 32€T5 .55
2 .50 3pT6 .50 | ___5AS8 .86 | _. 5X8 18 | eaua 82
—1X28 .82 | _ 304 63| __sat8 .80 | ___5Y3 .46 6AU6 .52
__BDN6  1.55 12BA6 .50 | 3217 .90
60a6  1.10 12BA7 .84 | . 3585 .60
60T6 . . - .51
© NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY ® roorel | oy 1 ol Ry
__6EAB .79 _12BF6 .44 | _ 35W4 .42
SENMD FOR FREE TROUBLE SHOOTER 6EBS .72 12BH7 .77 | . 3525 6D
.94 12BKS 1.00 | . 36AM3 .36
GUIDE AND NEW TUBE & PARTS CATALOG 1 76 | _ 128L6 58 5085 .60
- .82 _12Ba6 1.06 5005 .53
4 .79 128Y7 .77 | SOEHS .55
[] .57 12827 .75 506 .61
a s | __12c5 56 5763  1.00
_6FS56T .33 | ___12cN5 .56 | 70L7 97
N 7 69 | —_12cRe .54 | ___7025 .63
IIIANIRITAN 55 CHAMBERS STREET, NEWARK 5, N. ). 9| — 12cus .58 84/624 .46
TERMS: 25% deposit must accompany all orders, balance COD. Orders under $5: add $1 o e o | W
handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes per 1 Ib. Subject T eseT St
to prior sale. Prices subject to change. Ne COD's outside continental USA.
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SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO (. 0.D.

s STANDARD
oW PROFESSIONAL

TUBE TESTER

NOISE TEST: Phono-jack on front panel
for plugging in either phones or external
amplifier detects microphonic tubes or
noise due to faulty elements and loose
internal connections.
EXTRAORDINARY FEATURE

SEPARATE SCALE FOR LOW-CURRENT
TUBES Previously, on emission-type tube
testers, it has been standard practice to
use one scale for all tubes. As a result,
the calibration for low-current types has
been restricted to a small portion of the
scale. The extra scale used here greatly

simplifies testing of low-cur-
34750

rent types.
— e —— e —— e —— —— e — e e e e o e ——— -
Supennrs

Housed in handsome, Saddle-
. WVACUUM TUBE VOLTMETER

Stitched Texon case. Only
WITH NEW 6 FULL-VIEW METER
Compare it 1o any peak-to-peak V. T. V. M. made by any other manufaciurer at any price!

micro-ampere meter is isolated from the
measuring circuit by a balanced push-pull
amplifier. o Uses selected 17 zero tempera-
ture coefficient resistors as multipliers. This
assures unchanging accurate readings on all

Superior’s

e Tests all tubes, including 4, 5, 6, 7,
Octal, lockin, Hearing Aid, Thyratron,
Miniatures, Sub-miniatures, Novals, Sub-
minars, Proximity Fuse Types, etc.

e Uses the new self-cleaning lever Ac-
tion Switches for individual element test-
ing. All elements are numbered according
to pin-number in the RMA base number-
ing system. Model TW-11 does not use
combination type sockets. Instead indi-
vidual sockets are used for each type of
tube. Thus it is impossible to damage a
tube by inserting it in the wrong socket.

Model TW-11—Tube Tester

Total Price $47.50
Terms: $11.50 after 10 day trial,
then $6.00 monthly far 6 months
if satisfactory. Otherwise re.
turn, no explanation necessary.

e Free-moving built-in roll chart provides
complete data for all tubes. Printed in
large easy-to-read type.

e Extra large meter scale enables us to print
all calibrations in large easy-to-read type.
¢ Employs a 12AU7 as D. C. amplifier and
two 8006's as peak-to-peak voltage rectifiers
Meter is

Model 77—VACUUM TUBE VOLT-

METER. . .Total Price. . . .$42.50
Terms: $12.50 ofter 10 day trial, then
$6.00 monthly for 5 months if satis-
factary. Otherwise return, no explana-
tion necessary.

We invite you to try before you
buy any of the models described
on this page and the following
page. If after a 10 day trial you
are completely satisfied and de-
cide to keep the Tester, you need
send us only the down payment
and agree to pay the balance due
at the monthly indicated rote.

NO INTEREST
OR FINANCE
CHARGES ADDED!

If not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY!

to assure maximum stability. e
virtually burn-out proof.

not be tolerated.

AS AN ELECTRONIC OHMMETER: Because
ts wide range of measurement leaky ca-
up glaringly. Because of its
Intermittents
isolated and repaired.

AN AC VOLTMETER: Measures RMS a 500
values if sine wave, and peak-to-peak value
if complex wave. Pedestal voltages that de-
‘“‘black’’ level In TV recelvers

pacltors show
sensltivity and
are easily found,

low loading.

termine the
are easily read.

Comes complete with operating instructions. probe leads, and stream-
lined carrying case. Operates on 110-120 volt 60 cycle. Only... ....

The sensitive 400
AS A DC VOLTMETER: The Model 77 is In-
dispensable in Hi-Fi Amplifier servicing and
a must for Black and White and color TV
Recelver servicing where circult loading can-

ranges.
SPECIFICATIONS

e DC VOLTS—0 to 3/15/75/150/300/750/
1.500 volts at 11 megohms input resistance.
¢ AC VOLTS (RMS)—0 to 3/15/75/150/
300/750/1,500 volts. « AC VOLTS (Peak to
Peak)—0 to 8/40/200/400/800/2,000 volts.
¢ ELECTRONIC OHMMETER—O0 to 1,000
ohms /10,000 ohms /100,000 ohms/1 meg-
ohm/10 megchms/loo megohms /1,000 meg-
ohms. « DECIBELS: -10 db to + 18 db,
+ 10 db to + 38 db, + 30 db to + 58 dbh.
All based on 0 db = .006 watts (6 mw) into
ohm line (1,73v). « ZERO CENTER
METER—For discriminator alignment with
full scale range of 0 to 1.5/7.5/37.5/75/
150/375/750 volts at 11 megohms input re-

sistance. 342 50

MOSS ELECTRONIC,
Dept. D-907

INC.

[] Model 77 Total Price $42.50
$12.50 within 10 days Balance
$6.00 monthly for 5 months.

[J Model TW-11 .
$11.50 within 10 days.
monthly for 6 months.

P o & & &

3849 Tenth Ave., New York 34, N. Y,
Pleose send me the units checked on approvol.

the terms specified with no interest or finance charges odded. Otherwise, | will return
ofter a 10 dav trial positively canceiting all further obligatian.

..Total Price $47.50
Balance $6.00

All prices net, F.O.B., N. Y. C,

If completely satisfied | will pay on

] Model TV-50A...Total Price $47.50
$11.50 within 10 davs. Balance
$6.00 monthly for 6 months.

{3 Model 70...Total Price S$15.85
$3.85 within 10 days. Balance
$4.00 monthly for 3 months.
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SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

3 T IS e N R .
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Superior's New Model 70 UTILITY TESTER®

FOR REPAIRING ALL ELECTRICAL APPLIANCES
and AUTOMOBILE CIRCUITS

As an electrical trouble shooter the Model 70:

o Will test Toasters, Irons, Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners. Refrigerators.
Lamps, Fluorescents Switches, Thermostats, etc.

e Measures A.C. and D.C. Voltages, A.C. and D.C. Current, Resistances, Leakages. etc.

¢ Will measure current consumption while the appliance under test is in operation.

e Incorporates a sensitive direct-reading resistance range which will measure all resistances com-
monly used in electrical appliances, motors, etc.

e Leakage detecting circuit will indicate continuity from zero chms to 5 megohms (5,000,000 ohms).

As an Automotive Tester the Model 70 will test:

= Both 6 VoIt and 12 Volt Storage Batteries e (Generators e Starters e Distributors e Ignition
Coils ¢ Regulators e Relays e Circuit Breakers e Cigarette Lighters ¢ Stop Lights e Condensers
o Directional Signal Systems ¢« AN Lamps and Bulbs ¢ Fuses ¢ Heating Systems ¢ Horns e Also
will lecate poor grounds, breaks in wiring, poor connections, ete.

INCLUDED FREE M é4-page book—practically a condensed

course in electricity. Learn by doing.

Just read the following partial list of contents: What
is electricity? e Simplified version of Ohms Law e
What is wattage? o Simplified wattage charts e How
to measure voltage, current, resistance and leakage o
How to test all electrical appliances and motors
using a simphfied trouble-shooting technique.

e How to trace trouble in the electrical circuits and
parts in automobiles and trucks.

Superlor.s New Model TV 50A GENOMETER
7 Signal Generators in One!

»” R.F. Signal Generator for A.M. ” Bar Generator

»” R.F. Signal Generator for F.M. ” Color Dot Pattern Generator
¥ Audio Frequency Generator ¥ Cross Hatch Generator

” Marker Generator

This Yersatile Ail-Inclusive GENERATOR Provides ALL the Outputs for Servicing:

® A.M. RADIO ® F.M. RADIO o AMPLIFIERS ® BLACK AND WHITE TV @ COLOR TV
R, ¥. SIGNAL GENERATOR: 100 Kilo- BAR GENERATOR: Pattern consists of

Model 70 comes com-
plete with 64 page book
and test leads

585

Model 70—UTILITY TESTER
Total Price...$15.85—
Terms: $3.85 aﬂer 10 day trial,
then $4.00 monthly for 3 mon’hs.
if satisfactory. Otherwise return, no

explanation necessary.

ﬂ

Model TV50-A—Genometer
Total Price

$47.50

cycles to 60 Megacycles on fundamentals
and from 60 Megacycles to 180 Mega-
cycles on powerful harmonies.

VARIABLE AUDIO FREQUENCY GEN-
ERATOR: Provides a variable 300 cvcle
to 20,000 cycle peaked wave audio signal.

MARKER GENERATOR: The following

4 to 16 horizontal bars or 7 to 20 verti-
cal bars.

DOT PATTERN GENERATOR (FOR
COLOR TV): The Dot Pattern projected
on any color TV Receiver tube by the
Model TV-50A will enable you to adjust
for proper color convergence,

CROSS HATCH GENERATOR: The pat-

Terms: $11.50 after 10 day trial, markers are provided: 189 Kc., 262.5 Kc., tern consists of non-shifting horizontal

then $6.00 monthly for 6 months 456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 and vertical lines interlaced

if satisfactory. Otherwise return, Kc., 2000 Kc., 2500 Kc., 3579 Kc., 4.5 to provide a stable eross- s

no explanation necessary. Mc.. 5 Mec., 10'7 Mc.,, (3579 Kc. is the hatch effect. 47Nt
color burst Irequency) Complete with shielded leads e

BEFORE you buy!

TRY FOR 10 DAYS:: 0.,

e s | s e e e e e G G | G G G i S e L pay in easy, interest free, monthly

r""’1 payments. See coupon inside.

We invite you to try before you
buy any of the models described
FIRST CLASS
PermitNo.61430

on this and the preceding page,
New York, N. Y.

If after a 10 day trial you are
completely satisified and decide to
keep the Tester, you need send us
only the down payment and agree
to pay the balance due at the
monthly indicated rate. {See other
side for time payment schedule
details.}

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the U.S. VIA AIR MAIL NO INTEREST

OR FINANCE
POSTAGE WILL BE PAID BY — — CHARGES ADDED!
MOSS ELECTRONIC, INC. —_— are sriviaged 1o retun e Tebtr
——— to us, cancelling any further

— obligation,
3849 TENTH AVENUE —_— ' SEE OTHER
NEW YORK 34, N.Y, ==

SIDE

CUT OUT AND MAIL TODAY!

D NI NN BN BN BN BIN BN BN DN BN BN BN BN B B B S .
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