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Where You Train Is
As Important As Your

Decision To

Electronics is a growing and
expandir.g industry. That’s
why so many ambitious men
are deciling to train for ca-
reers in this exciting field.
They recagnize the opportuni-
ties to advance and prosper.
But, where a man trains and
how the school of his choice
j - ¢ teaches Electronics . . . how it
encourages him to reach his goals and realize his ambitions
. is most important to his success.

This is a fast changing world. A school offering Electronics
courses must keep pace. That’s why NRI—with nearly 50
years of specialized experience—now offers eight choices
of training within the one field of Electronics. Select the
course of most interest to you and receive the kind of home-
study training that prepares you for a specialized career.
NRI’s large staff of specialists is always on the job keeping
course material up-to-date . . . helping you earn your way
while training . . . assisting you with job place- .oves,

& o
ment when ready. In short, whatever branch of '

Unen

Electronics you select, NRI is qualified through
knowledge and experience to help you grow. ™ =
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SPECIAL TRAINING EQUIPMENT INCLUDED
NRI “learn by practice” meth | :

¥
od is the time-proved way to ﬁ =

learn easier, faster, better.
Most NRI courses include—at a
no extra cost—special training _
equipment to give shop and
laboratory experience in your
own home. All equipment is
yours to keep.

ot

-

Projects you build, experi-
ments you perform, make NRI
lessons come to life. Complex
subjects become interesting, easy to grasp. Your first proj-
ects are measuring voltage and current in circuits you build
yourself. You use a Vacuum Tube Veltmeter which you
construct. Later on, you progress into more involved ex-
periments. If you like working with your hands, you'll
enjoy learning Electronics with NRI.

THE PROVEN WAY TO BETTER PAY

Best of all, NRI provides training right in your own home
and in your spare time. No time wasted getting to school.
You fit study hours to your own schedule. You go as fast or
as slow as you like. Check the training of most interest to
you; cut out and mail the postage-free card now. Read
about Electronics opportunities, NRI courses, the NRI trial
plan, convenient terms.

N RI AMERICA’'S OLDEST AND LARGEST
RADIO-TV ELECTRONICS HOME-STUDY SCHOOL

Expanding uses of Electronics in industry,
business, the military, are increasing the de-
mand for trained Electronic Technicians.
Electronics needs more Technicians than en-
gineers—from four to seven times more!
Electronics is changing our world. creating
interesting and important career opportuni-
ties for those who qualify. NRI training pre-
pares you.

Communications is the key to a fastnoving
world, from the mobile radio in your car to
the TV set in your home and the satellite in
space. Technicians are needed to help operate
and service trunsmitting equipment used in
broadcasting, aviation, marine and mobile
communications. Even a service Technician
needs an FCC License today to work on
C-Band and other Radio equipment. NRI
trains you for your choice of Communica-
tions fields.

. NS A Y

Television and Radio are bigger than ever.
Color Television, after years of cxperiment-
ing, is now moving anead fast. Hi-fi stereo, PA
systems, FM all mean money-making oppor-
tunities for you as a Service Technician in
your own spare-time or full-time business, or
working for someone else. NRI's time-tested
training not only teaches you to fix sets, but
shows you how to earn spare-time money
soon after enrolling. Mail postage-free card.




Pick The Career You Want In The

Wonderful Field of ELECTRONICS

INDUSTRIAL-MILITARY ELECTRONICS

Learn Principles, Practices, Maintenance of Electronic equipment used today
in business, industry, defense. Covers Electronic controls and measurement,
L computers, servos, telemetry, multiplexing, many other subjects.

RADIO AND TELEVISION SERVICING

Learn to service and maintain AM-FM Radios, TV sets, Stereo Hi-fi, PA
systems, etc. A profitable, interesting field for part-time or full-time business

o, o o

) of your own.

COMPLETE COMMUNICATIONS

A comprehensive training course for men sezking careers operating and main.
taining transmitting equipment in Radio-TV Broadcasting or mobile, marine,
[ | aviation communications. Prepares you for FCC License.

FCC LICENSE

Prepares you quickly for First Class License exams. Every communications
station must have one or more FCC-licensed operators. Also valuable for
a Service Technicians. You train at home.

MOBILE COMMUNICATIONS

Training in installation and maintenance of mobile equipment and associated
base stations like those used by fire and police, taxi companies, etc. Prepares
-] you for First Class FCC License exams.

6 MARINE COMMUNICATIONS

Shipboard transmitting equipment, direction finders, depth indicators, radar
are all covered in this course. You prepare for your First Class Radiotele-
| phone License with Radar Endorsement.

AVIATION COMMUNICATICNS

For men who want careers working with and around planes. Covers direction
finders, ranges, markers, loran, shoran, radar, landing systems, transmitters.
® Prepares you for FCC License exams.

MATH FOR ELECTRONICS

From basic arithmetic review to graphs and electronic for-

mulas in one complete “short course” package of five care- -
= fully prepared texts. Quick, complete and low in cost. m
MAIL POSTAGE-FREE CARD NOW
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Scott Stereo Tuner Kit
Wins Rave Reviews
from every Leading Hi-Fi Expert!

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

A test model of the LT-110
was wired at POPULAR
ELECTRONICS in just
under five hours. Another 40
minutes was used for careful
alignment and the tuner was
“on the air.” . . . The L'T-110
met or exceeded all the manu-
facturer’s detailed specifica-
fions on sensitivity, distor-
tion, output level, a.c. hum,
and capture ratio. . . . the
audio response is excellent,
being within + 1 db, from
approximately 20 to 16,000
cycles. ... Channel-to-channel
crosstalk is particularly ex-
cellent both in terms of uni-
formity and the fact that it
holds up well above 10,000
cycles. . . . Frequency drift of
the LT-110 from a cold start
is extraordinarily low — less
than 5 kc. The a.c. hum level
(referred to 1009 modulation)
is low and exceeds the manu-
facturer’s rating by 5 db. . . .
It’s difficult to imagine a kit
much simpler to assemble than
the LT-110. The full-color
instruction book eliminates
just about the last possible
chance of wiring errors. . . .
From a plain and simple
operational standpoint, the
L'T-110 works well and sounds

good.”
Poputar Electronics, Oct. 1962

December, 1962

from ELECTRONICS WORLD

‘“‘Construction time for the
unit we tested was 64
hours, without alignment.
. in listening tests, the
tuner showed its high use-
able sensitivity to good
advantage. Using an in-
door antenna which pro-
duced marginal signal to
noise ratios on most other
tuners we were able to
get noisc-free, undistorted

stereo reception.”’
Electronics World, Nov. 1962

from AUDIO

“The LT-110 (is) so simple to
build that we unhesitatingly
recommend it for even the
novice. . . . We found that the
useable  sensitivity (IHFN)
was 2.1 uv, . . . a fine sterco
tuner and an unusually easy
kit to build.””  Audio, April 1962

from RECORD GUIDE

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

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

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

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

American Record Guide, Sept. 1962

Now Sonic Monitor*
Added . . .

Scott’'s umnique Sonic Monitor
has now been added to the
LT-110. This foolproof stereo
signaling device tells you audi-
bly when you are tuned to a
stereo station. Just turn the
switch to  “Monitor”, tune
across the dial. When you hear
the monitor tone you know
you've tuned to a station
broadcasting new FM Stereo.

LT-110 3159.95 (slightly higher

west of Rockies.)
*Patent Pending

] SCOTT

H. H, Scott. Inc. 111 Powdermill Road
Mayrard, Massachusetls Dept 520-12
Rush me complete details on your
1'7-310 FM Stereo ‘I'uner Kit and
other superb Scottkits. Be sure to
include your new free Sterco Record,
“I'he Sounds of FM Stereo’ showing
how new M sterco sounds. and
explaining important technical
specifications,
Name

Address

City _ o
Export: Morhan kxporting Corp., 458 Broadway, N.Y.C,
Canada: Atlas Radio Corp.. 50 Wingoid Ave , Toronto

3



whydoesBlonder-Tongue offer
two new indoor boosters ?

Let's talk straight-from-the-shoulder about indoor

boosters. Transistor boosters provide higher gain
and are more rugged, but they have one problem —
overload (windshield wiper effect, loss of sync, ete.).
If you use a transistor booster in an area with one
or more strong TV or FM signals — you may be
buying too much booster! On the other hand, tubed
boosters perform very well in these areas — and
what’s more, they cost less.

That's why Blonder-Tongue has two new home in-
door boosters — the transistor IT-4 Quadrabooster
and the frame-grid tubed B-33 Amplicoupler.

The B-33 costs less than the transistor IT-4, $19.95
as against $33.00. In most cases, the extra cost of the
IT-4 is more than justified by its remarkable per-
formance and long life. However, if the B-33 can do
the job, we don’t want you to spend more than is
necessary for the finest TV reception.

Which one is best for you? Try one, or both. They
can be hooked up in seconds at the set terminals. Try
them on all channels. With either an IT-4 or a B-33,
you'll end up with the best TV reception possible.

BLONDER-TONGUE 1T-4 TRANSISTOR QUADRABOOSTER e 4 to
8X increase of signal voltage for 1 set e improves
reception on up to 4 TV or FM sets e long-life
transistor e stripless terminals e exclusive neutral-
izing circuit minimizes overload. List $33.00
BLONDER-TONGUE B-33 FRAME GRID AMPLICOUPLER ¢ More
than 2X increase of signal voltage for 1 set e¢ Im-
proves reception on up to 3 TV sets e Lowest price
multi-set booster on the market. List $19.95
Indoor or outdoor, VHF or UHF, tubed or transistor
Blonder-Tongue offers the world’'s most complete line
of signal boosters. See your service dealer today!

"BLONDERXTONGUE

Canadlan Div: Benco Television Assoc., Ltd., Tor., Ont.
Export: Rocke Int'l, Corp., N. Y, 16—CABLES: ARLAB
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Here’s the Newest Electronic Science Kits! They're Powered by the Sun!*

/ak.  PERFORM AMATING
=% EXPERIMENTS WITH
/" SPACE-AGE SOLAR CELLS

J ER

L ¥ B 73
\ ) | %‘r
§A \..\_: ).’ Y

] P F § A j
7 Lab Models . . .
up to 75 Experiments!
Exclusive Master Control Panel on every
ab. Indicator scope, galvanometer, signal
duzzer, power switch, push-button switches.

Labs range in price from $9.95 to $39.95

( 0

*IR SOLAR CELLS

convert light into electricity

Learn Electronic and Photo-Electric Build ""Electric Eye' Circuits for bur- Build Solar Powered Radios, telegraph
Principles. Conduct experiments in glar alarms, counters and other light sets, interccms, public address sys-
Solar Energy, communications, elec- beam systems. Make hot-cold indica- tems. even vour own fascinating re-
tronic measuring and control systems. J tors, moisture detectors, etc. J mote control TV commercial killer! J

Y i R R e L 8

\ l// . 1 Send for the FREE BOOKLET “Solar Cells for Experimenters” 1
e Build Your Own ! Pius IR Lab. Catalog to Select Christmas Gifts! /I

% SolarPowered Radio! '\M\ g !
DEPT. PE Y‘ ’
INTERNATIONAL RECTIFIER, EL SEGUNDO, CALIF. &

Be first with a radio powered by = ‘;4
- L the sun. Easy to assemble, no \:.‘:r‘

2\ \soldering. Choose from 2 kits. ~/,
’\ Earphone: $12.95. Speaker: $19.95.

NAME AGE

LOOK FOR THE

ToR

ON THE PACKAGE

Get IR Science Kits in Toy, Hobby, ADDRESS
and Electronic Parts Stores Today!

EDUCATIONAL PRODUCTS DIVISION: INTERNATIONAL RECTIFIER CORPORATION o EL SEGUNDO, CALIFORNIA

December, 1962 o




POP’'tronics

“BUILT-IN BOUNCE" will preserve America’s retaliatory
punch in the event of atomic or nuclear attack. Thousands
of springs, used in the assembly of shock isolation systems,

are located beneath the earth at 57 “Titan II'" interconti-
nental ballistic missile sites. The springs, made by Alco
Products, Inc., in their Chicago Heights, IIl., plant, literally

suspend the workings of the Titan |l complex within the
underground concrete and steel missile control and firing
centers. Suspension of everything from light fixtures to entire
floors will isolate equipment from shock waves and vibra-
tions of anything short of a direct hit above a missile site.

HOT DIODE—At left is a close-up of a new gallium arsenide
diode that will transmit 20 television pictures simultaneous-
ly on a single beam of intense infrared light. Developed by
the M.I.T. Lincoln Laboratory, with the joint support of the
U. S. Army, Navy and Air Force, the diode converts an elec-
trical input signal into a concentrated beam in a narrow
spectral band, only 100 angstroms wide, centered at a wave-
length of about 8600 angstroms. (There are 100 million ang-
strom units to a centimeter.) As you can see, the diode is
considerably smaller than the finger pointing to it or the
alligator clip holding it; the tiny device is located behind
the hole in the center of the material it's mounted on,
and the infrared light beam is emitted through this hole.

THE EYES HAVE IT—The steady gaze of Orpheus, a scrubby
little barnyard owl, is an important factor in Massachusetts
Institute of Technology studies on the nervous system. The
owl's pupillary system is being carefully scrutinized by a
General Electric GE-225 computer in an effort to develop a
clearer understanding of human nerve and brain disorders
such as Parkinson's disease. The computer helps the M.I.T.
neurologists investigate pupil contractions in a manner sim-
ilar to other studies involving servomechanisms. The neurol-
ogists are concentrating on the eye because it's represen-
tative of other body systems and because it is externally
located and easily observed. Orpheus is a good subject due
to his unusually large eyes and generally complacent nature.

HOW HIGH IS UP? When an airplane comes in for a landing,
the pilot can’t rely on his standard barometric altimeter—
it doesn’t tell him his height above the air strip, only above
sea level. But the Sperry Gyroscope Company has developed
a radar-operated low-level altimeter so accurate that it can
even give the plane's altitude above the runway before it
takes off. Designed for the U. S. Air Force, the altimeter is
known as the APN-150 and fits flush in the wing of a plane,
thereby introducing no air resistance. The instrument, accu-
rate to = 2 feet at very low aititudes, will allow Air Force
planes to maneuver safely at heights previously imprac-
tical because of limited altitude measuring capabilities.

6 POPULAR ELECTRONICS



More BigTraining Advantages

b 7

WITH TRANSISTORIZED
METER . . . PLUS NEW “MODULAR

CIRCUITS” TO BUILD
AT HOME!

ow Prepare for GOOD
JOB OPPORTUNITIES IN
ELECTRONICS Faster— with

— Transistarized, Portabie AC-DC Multimeter <

— 5einch New Streamlined Commercial-Type Oscilloscope &
L —For 3-Dimension Circuit Building S

To help you get ready F-A-S-T-ER /. . and THOROUGHLY . . . for good-paying job opportuni-
ties in the fast growing Electronics field, DeVry Technical Institute now presents the new-
astand finest training advantages in its over 30 years of experience. Now . .. AT HOME . . .
n your spare time, you prepare with “industry-type” home laboratory equipment. To
provide real PRACT!CAL EXPERIENCE, you build a quality Transistorized Meter and a 5-inch
ndustrial-type Oscilloscope . .. work with small, 3-dimensional circuits on DeVry's new
Design Console . . . use highly instructive home training movies . . . and follow up-to-date
lessons with many time-saving fold-out diagram sheets.

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

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

DESIGN
CONSOLE

INDUSTRY NEEDS BRE J - * Trademark ®
TRAINED MEN > C S
Through this remarkable 3-way method, DeVry's training goes all the way from MAIL -COUPON FOR FREE FACTS
DeVry Tech has helped thousands of am- radio repair . . . to space-missile elec- " -
bitious men prepare for good jobs of their tronics. That's the range-of subjects cov- T et o T 1. Dept, PE-12-5 282

own profitable full-time or part-time serv-
ice shops. It is the newest in a long
series of PRACTICAL training aids that
e have pioneered and developed in more

ered in its programs AT HOME or in its
well-equipped training centers in Chi-
cago and Toronte. You learn up-to-date
techni

“han three decades of experience. Sound
nteresting? Then see tow DeVey Tech
may help YOU. Mail the coupon today.

{N\QLO‘YMENT SERV|CE

working with new equip-
ment, modern texts, movies—one of to-
day's finest combinations of training
equipment . . . geared for RESULTS!

When you complete the program,
Devry's efficient Employment Service

is ready to heip you get started. There 1s no extra charge —ever—for this aid.
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

December, 1962

Please give me your two free booklets, “Pocket Guide to Real
Earnings'* and “Electronics in Space Travel'; also include detalls
on how to prepare for a career in Electronics. | am interested in
the following opportunity fields (check one or more):
{1 Space & Missile Electronics Communications
Tetevision and Radio Computers
Micrcwaves Broadcasting
Radar (J Industrial Electronics
Automation Electronics

Name. ge.
PLEASE PRINT

Address_______ @ Apt._

City_ __ Zone___State.

[J Check here if you face military service.

Canadian residents: Write DeVry Tech of Canada, Ltd.
970 Lawrence Avenue West, Toronto 19, Ontario
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Address correspondence for this department to:
Letters Editor, POPULAR KLECTRONICS
One Park Avenue, New York 16, N. Y

Two Pleased Readers

B Thanks for the “BC-Band DX Booster” (Feb-
ruary 1961 issue). By substituting some equivalent
values and employing junk-box parts, I kept the
cost below a dollar. Used between a long-wire an-
tenna and a 5-tube a.c./d.c. receiver, my booster
really brings in some spectacular DX.

Douc KEARNEY

Picton, Ontario

B I've just completed the “Loud-Speaking CPQ”
(April 1962 issue), and all I can say is that when
you promised it would be loud you meant it. The
sound quality is fine, and 1 recommend it to all
prospective hams.
Rocer HARRISON
Philadelphia, Pa.

High-Voltage Tesla Coil

B Ever since I saw my first issue of your mag-
azine about four years ago, I have become more
and more interested in electronics. I have had

much success with several construction projects, but
the one that interested me the most was “Tesla's
Trickery” (May, 1960). I constructed six models
of the Tesla coil, each using the parts of the
previous model plus a few more, and was able to

boost the voltage on the last onc to almost one
megavolt—as compared to the original 20,000
volts.

GLENN A. WAYCHUNAS

Drexel Hill, Pa.

Great going, Glenn, bul are you sure you're not
frightening the neighbors?

Older '"Mello Monster"

B At the very first glance, I noticed a startling re-
semblance between the “Mello Monster” (Oct.,
1962) and an article entitled “A Homemade Ex-
ponential Horn,” by E. E. Combs, Jr., which ap-
peared in QST (Dec., 1939). In addition, the QST
article referred to a paper of a more basic nature—
no build-it-yourself tips—appearing three years
earlier in the Proccedings of the IRE. This original
paper was called “Combination Horn and Direct
Radiator Loudspeaker,” and was authored by H. F.
Olson and R. A. Hackley. Although no dimensions

Pep up your gt

ired CB rig...

with the new

TURNER $996

New for Citizens Band and other mobile oper-
ation, the 355C and its cool brother 356C
feature top performance, durability and style.

Both these new models come complete with
hanger button and standard dash bracket for
easy mounting. Equipped with 11" retracted, 5
foot extended coiled cord, wired for relay oper-
ation. Response: 80 to 7,000 cps. 355C output
level is —50 db, 3568C output is —54 db. Please
specify model number when ordering.

MAIL COUPON FOR COMPLETE SPECIFICATIONS,

GENTLEMEN:
Pleose send literoture on your Citizens Band microphones.

MICROPHONE COMPANY

Nome I
946 17th Street N.E., Cedor Ropids, lowo Address
IN CANADA: Tri-Tel Associates, Ltd. ]
81 Sheppord Avenue Wes) .
Willowdale, Ontorio City State
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What Job Do You Want

In Electronics?
Whatever it is, Cleveland Institute can help you get it!

Yes, whatever your goal is in Electronics, there’s a
Tleveland Institute program Lo help you reach it
quickly and economically. Here's how: Itach CIE
program concentrates on electronics theory as ap-
plied to the solution of practical, everyday problems.
Result, . . . as a Cleveland Inslituie student you will

not only learn electronics but develop the ability lo

use it! This ability makes you eligible for any of
the thousands of challenging, high-paying jobs in
Electronics. Before you turn this page, select a pro-
gram to suit your career objective. Then, mark
vour selection on the coupou below and mail it to
us today. We will send you the complete details. ..
without obligation . . . if you will act NOW!

Electronics Technology

K - A comprehensive dogram

covering Aulomatian, Com-
municalions, Computers,
Industrial Controls Televi
sion, Transistoss, ad prep-
aration for a Ist Class FCC
License.

This exciting program in-
cludes many 1 portant
subjecls as Con puters,
Electronic Heating and
Welding, Industs al Con-
trols, Servomect anisms,
and Solid State Devices

Here's an excellet studio
engineering progrs m which
will get you a Ist (lass FCC
License and teach you all
about Program Transmis-
sion and Broadcast Trans-
mitters.

Cleveland Institute

o
"o,

of Electronics

1776 E. 17th St., Dept. PE97
Cleveland 14, Ohio

“vn o8

December, 1962

sngin

Accredited Memher

First Class FCC License
":?”

_.-5«.“-_&0-4!:“’.
Do e \i If you want a Ist Class FCC
tickel quickly, this stream-

lined program will do the
tnick and enable you to
maintain and service alt
types of transmitting

equipment.

81V HATIOVA 4rn Biwn 10N
mmn T B e

Mobite Radio, Microwave,
and 2nd Class FCC prepa-
ration are just a few of the
topics covesed in this “com-

pact” program . . . Carrier
Telephony too, if you so
desite.

Cleveland Institute >f Electraonics
1776 E. 171h St., Do P3EYT
Clevels ud 14, Ohio )
How to Succeed

in Electronics

Please send FREFE Carvs Ioforimas-
tion prapared 1 ek ahead
Elecireniva, withoutfurther ebligiation,

CHECK AREA OF 51OST
INTEREST ~

helpy n

m,w.lwn,uir.#;w'lnumt'_ ;"‘

O ulctronics Technology O Fiest-Class FCC License
Indusirinl Electranies O Elwwronie Connmunieations
O Bredeast Enginearing O

Your peerent occnpation

Ngme Age
tplecse print
Addiew
Ciry, Zone State S
PE-97



Fill in coupon for a FREE One Year Suibscription to
OLSON ELECTRONICS' Fangasuc Bargain  Packed
Catalog — Unheard of LOW, LOW, \WHOLESALE
PRICES on Brand Name Spenkcn, (Zl1a|1gcr<. Tubes.
Tools, Hi-Fi's, Stereo Amps, Tuners, and ccher Bargains.

NAME ——
ADDRESS
CITY ____ ZONE___STATE___

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

OLSON ELECTRONICS

INCORPORATED

834 S. Forge Street Akron 8, Ohio

NEED A 110 V.
; A.C. OUTLET?
IN CAR, BOAT, TRUCK,

YOU HAVE IT, WITH A

POWER
INVERTER

Actually gives you 110 volt, 60 cycle A.C. from your & or 12 volt
D.C. battery! Plug inverter into cigarette lighter, and operate
lights, electric shavers, record players, tape recorders, electric
tools, portable TV, radios, testing equipment, etc. Frequency will
not change with

change in lood  Models from 15 to 300 S'Iz
or input voltage. watts, priced as low as LIsT

See Your Electronic Porls Dealer or Jobber, or Wrile:

CORPORATION

l057 RAYMOND AVENUE
PAUL 8, MINNESOTA

RP. LTD. — Toronto, Ont.

tn Canada:

10

Letter T'ray

(Continued from page 8)

or details were given for sawing the plywood, the
paper did discuss the horn mathematically and in-
cluded sketches similar to those in the P.E. article.
Incidentally, I built one of these speakers and
bafiles in 1942, and I still have the unit. The
speaker is a 6” high-fidelity (for the year 1042)
horn and gave excellent performance for a unit of
that day.
Ira C. BecHTOLD
La Habra, Calif.

Thank vou very much for your enlightening letter,
Ira; many of our reuders should find this back-
ground information on the “Metlo Monster” of in-
terest. We knew that the basic design principles
of the “Monster” were not original, but we were
pretty sure that no enclosure of this purticular de-
sign had appeared in print during the past five or
ten years. Frankly, it never occurred to us to look
as fur back as the 1930’s!

“Imp Sleuth"

B Here's an innovation which should aid users of
“The Imp Sleuth™ (May, 1962, issue). The meas-
urement of transformer primary impedance can
be simpuifted by using a calibrated potentiometer
of 13,000 ohms or more, as shown in the diagram.
Using such a pot makes it unnccessary to bridge

XFMR R6
UNDER 15K
TEST

P J3

J

“IMP SLEUTH" <
Jz
) Ja

various sized resistors across the primary of the

transformer under test for a trial and error method

of measurement. (Any pot can be calibrated with
the aid of an ohmmeter.)

NESTOR A. RIVERA

Trenque Lauquen, Argentina

Thanks for the tip, Nestor. We're sure many
readers will muke use of such a calibrated pol
with their “lmp Sleuths”

Information, Please!

B My old Emerson DP-332 recciver is great for

SWDL’ing on 20 meters, as these DX catches show:

EA3JE, TGOUS, CTILA, and XE3AG. 1 also

get somc wood results on other bands. Can you
tell me what year this receiver was built ?

PauvL O'Mara, WPE2CCO

Central Beach, R.L

B Could you tell me where T can get a schematic

for a 1946 Bendix radio (Model 0526E)? T am in

the process of rebuilding such a recciver and nced
a schematic.

PiiLip Darny

Princeton, Mass.

Well, boys, suppose we do it this way; the infor-
mation vou want is in Supreme Publications

Always say veu saw it in—POPULAR ELECTRONICS




Through
HOME STUDY

;
or in

RESIDENT CLASSES

the Grantham Communications
Electronics Course prepares you
for your first class commercial

F.C.C. LICENSE

The Grantham home study course teaches you prin-
ciples of electronics in a simple “easy-to-grasp”’ manner.
Ezch new principle is explained first in everyday lan-
guage and then, after you understand it, is associated
with the proper technical language. You learn and re-
member more, because the emphasis is on understanding
rather than on memorizing.

" field of opportunity —

£ 1) AT
NI T A

offers
interesting and profitable careers in

RADIO AND TV BROADCASTING « TWO-WAY RADIO COM-
MUNICATIONS « RESEARCH AND DEVELOPMENT » RELAY
STATION MAINTENANCE « AUTOMATION ELECTRONICS
o TECHNICAL WRITING IN ELECTRONICS « INDUSTRIAL
ELECTRONICS « ELECTRONIC COMPUTERS + MILITARY
ELECTRONICS * INSTRUMENTATION « TELEMETERING
* AERONAUTICAL ELECTRONICS » SPACE ELECTRONICS
and many other
interesting and profitable fields of the present and future
L]

To get ahead in electronics, you must have the proper
training and your employer must know that you have that
training. Your F.C.C. license is 2 “diploma’ in communi-
cations electronics granted by the U.S. Government, and
it is recognized as such by emplayers. Grantham School of
Electronics specializes in preparing you to earn this
diploma.

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:

This correspondence course is directed toward two
major objectives — (1) to teach you a great deal about
electronics, and (2) to prepare you to pass all of the
F.C.C. examinations required for a first class commer-
cizl operator’s license. We teach you step by step and
have you practice with FCC-type tests which you send

to the School for grading and comment. You prepare for License Weeks

. o R R o - ey g Thomas Schutte, 736 Clinton. Hamlllon, Ohio .. .............. Ist 12
you F C.C exammapons un_dm the “_atChf:UI dl_l ection Gary Harrison, 29 Spencer Drive. N. Kingston, R.l......... 1st 12
of an instructor who is especially qualified in this field. Louis W. Pavek, 838 Page St., Berkeley 10, Calif. . .......... 15t 16

Lo . william F. Bratton, Jr., 435 Etna Street, Russell, Ky. ........ 1st 12

Grantham training is the easy way to learn more Darrell E. Cloce, 25 E. 32nd St., Kansas City, Mo. . ........... st 12

H i 5 ) . . _ . Thomas J. Hoof, 216 S. Franklin St.. Allentown, Pa. ... ........ tst 22
qucklly _to IDRIRII HEE thonoughly ,fm F Cf C. P. B. Jernigan, Route 2, Benson, North Carolina . ........... st 12
examinations. And your first class license is the quick, Edward R. Barber, 907 S. Winnifred, Tacoma, Wash. L. 1st 20
Claude Franklin White, Jr.. c/0 Radio Sta. WIMA, Orange, Va 1st 12

easy way to prove to your employer that you are worth

John M. Morgan, ¢/0 KIRI-TV, 1530 Queen Anne Ave., Seattle, Wash. 1st 9i2
mare money.

Get details concerning how we can prepare you for
your F.C.C. license and how that license can help you
advance in electronics. Mail the coupon below to the
home office of Grantham School of Electronics in Holly-
waood, Calif., and our free catalog will be sent to vou
promptly.

If you are interested in details concerning our training,
indicate in the coupon belaw whether you prefer home study
or resident classes, and mail the coupon to the School’s home
office in Holly\vood. California — to the address given in the
coupon — for free details.

Accredited by the National Home Study Council

GRANTHAM SCHOOL OF ELECTRONICS

HOLLYWOOD SEATTLE KANSAS CITY WASHINGTON

FIRST CLAS S F.C.C. LICENSE IN 12 WEEKS K @ {Masl in envelope or prm_e on postol cord)

Grantham resident schools are located in four majo- clties — Hollywood, {&/{

) Yo: GRANTHAM SCHOOL OF ELECTRONICS
1505 N, WESTERN AVE, HOLLYWOOD 27, CALIF.

Seattle, Kansas City, and Washington, D.C. Regularly scheduled classes in
F.C.C. license preparation are offered at all locations. New day classes begin
every three months. and new evening classes begin four times a year. The day
classes meet 5 days a week and prepare you for a first ciass F.C. C. license in
12 weeks. The evening classes meet 3 nights a week armd prepare you for a
first class license in 20 weeks. For more information about the Grantham resi-
dent schools, indicate in the coupon the city of your choice and then mail

Gentlemen:

Pleose send me yaur frec boaklet telling how | con get my com-
merciol F.C,C. license quickly. | understond there is no obligotion
and no solesmon will call

the coupon to the School’s home office in Hollywood, Calid. Free details will be Nome - Age
mailed to you promptly. e
S
GRANTHAM SCHOOL OF ELECTRONICS i
1505 N. Western Ave. 408 Marion Street 3123 Gillham Road 821- 19th Street, N.w. | City - Stote
Hollywood 27, Calif. Seattie 4, Wash. Kansas City 9, Mo, Washington 6, D.C. | om interested in: ] Home Study [ Konsos City closses
Phone: HO 7.7727) {Phone: MA 2.7227) (Phone: JE 1-6320) (Phone: ST 3-3614) £] Hollywood closses [} Seotte classes {{] Woshington closses
MAIL COUPON FOR FREE DETAILS — NO SALESMAN WILL CALL==—>- 231
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IR Dert. IE, 1012 McGee St., Kansas City 6, Mo.|
(LW O Rush me FREE 1963 B-A Catalog. |
?004'-

FREq Address

- GIANT NEW 1963

L CATALOG

URSTEIN-APPLEBEE CO. |

Name

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.

KEY

Letter Tray

(Continued from page 10)

“Most-Often-Needed Radio Diagrams” Paul, in
Vol. R-3 we find the first mention of the DP-332;
and since this is the volume for 1940 radio cir-
cuits, we'd say the set was made around 1940.
Phil, Supreme’s Vol. 7 contains the schematic you're
looking for.

BCB DX'ing

B After reading Mr. Stanbury's article entitled
“DX'ing the Broadcast Band” (Feb., 1962), I be-
came extremely interested in this phase of radio.
Thus far, I have logged 35 stations in 14 states and
one foreign country. Now I have two questions,
which I hope you can answer for me. First, do
broadcast-hand stativns send out QSL cards, and
sccond, are therc any BCB DX Clubs?
Lroyp Gosa
Americus, Ga.

B In reading P.E. over the years, I have noticed

that there is no regular coverage of BCB DX'ing.

Is there some way that interested parties can
keep in touch with the latest news?

STEVEN S. MORRISON

WA2WIH, WPE2DDW

Bayside, N. Y.

Lioyd and Steve, we'll answer the question you
both have in common first. Many BCB DX’ers, as
well as hams and SWL’s, keep in touch with each
other and the latest ncws through the Newark News
Radio Club, 215 Market St., Newark 1, N. J. This
club has a monthly bulletin which covers the broad-
cast band in addition to the amateur and short-
wave bands. As for OSL cards, Lloyd, we're sure
that you and other BCB DX’ers will be happy to
know that many stations do send them out.  ~30—

THIS MONTH’S COVER

“Pretty as a picture?”’ The cir-
cuitry in almost any kit can be—
if it’s wired by a kit-builder who
cares. The one on the cover was!
We were so taken with its color-
ful “twistings” that we decided
it merited a little more attention
than it was getting. So, instead
of leaving it forever buried un-
der a chassis, we put a portion
of it on this month’'s cover!
What you see there is a stage
in Fisher's KX-200 integrated
stereo amplifier. Tests are now
being run on the KX-200, and
you'll want to read all about it
in Hi-Fi Lab Check next month
(i.e., next year).

Always say you saw it in—POPULAR ELECTRONICS
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MODEL 100 A TRANSCEIVER WITH
NEW DYNAMIC MICROPHONE

@
Cneanting

" e

R

EXTERNAL SPEAKER S/METER

CLIPPER/FILTER AMPLIFIER

International’s new Model 100 A is the latest in
the outstanding line of Executive transceivers.
The advanced design Executive features a tran-
sistor power supply, new perforated metal
cabinet. and a new rugged microphone . . . all
of which contribute to a more reliable mobile
operation.

The Model 1830 A ... the finest of its kind, also features:
e Crystal fiker for improved receiving ¢ Twelve crystal
controlled transmit positions e Two crystal controlled
receive positions e Dual conversion superheteradyne re-
ceiver tuning 23 channels & Built-in calibration circuit
e N R squelch e Provision for connecting external
speaker and s/meter ® Push-to.talk operation e Transis-
tor power supply operates from 6/12 vde or 115 vac
Model 100 A, complete with 1 transmit crystal,

1 receive crystal, and microphone . .. . . $199.50

External Speaker and S/Meter

The perfect companion for the International Executive
Model 100. Utilizes a high impedance vacuum tube volt
meter circuit. Connects to socket on rear of transceiver.
S/meter reads in three ranges. Brown cabinet, brown
and silver panel matches Executive transceiver.
Complete with interconnecting cable . ... . . $49.50

Executive Speech
Clipper/Filter Amplifier

A microphone amplifier designed to increase average
modulation . . . limits modulations peaks . . . filters

December, 1962

audio frequencies above 2500 cycles. Permits arms-
length microphone operation. Power requirements: 12
vac or 12 vde.

Complete with interconnecting cahie e $36.50
12.6 VAC, 2 Ampere Power Unit

Base stat:on power unit for Speech Clipper/Amplifier.
Operates from 115 vac. Provides 12.6 vac at 2 amperes.

Complete with mounting chassis,

power cord,
fuse, switch ... .. . S

[R— % 21
Citizens Band licensees with International
equipped stations know the unquestioned
superiority and advantages of Executive trans-
ceivers and their system engineered accessories.

See your authorized International dealer today.

18 NORTH LEE »

OKLAHOMA ZITY, OKLA.

INTERNATIONAL MODEL 100 A EXECUTIVE TRANSCEIVER



= TIROS IV oo 136.230 mc.
€ = TIROS V and TIROS VI...... .136.235 mc.

@ Satellites Explorer XIV ... ... 136.440 mc.

Y/ 4)(@@ Injun SR-3 ... 136.500 mc.
» - Traac®* ... SO 136.650 mc.
"/ The Air OSO | oo 136.744 mc.

Transit IVB .......................... 136.800 mc.
TIROS IV .. ... ...136.920 mc.
TIROS V and TIROS VI........ 136.922 mc.
The following satellites, launched by the Alouette ... 136.979 mc.
United States and the Soviet Union, were
reported to have beacon and telemetry trans- .
missions as of October 10, 1962. The satel- Trans!t IVA 150.000 mc.
lites are listed by their code names, accord- Transit HA ... 161.990 mc.
ing to frequency; because some transmit
on more than one frequency, they appear Transit WA ......................... 215.990 mc.
more than once. Midas IV ... ...228.200 mc.
Midas IV ............................ 232.400 mc.
Explorer VII* ... 19.990 mc.
Discoverer XXXVI ................ 20.005 mc. T TS e Y iR
Transit IVA ... 54.000 mc.

. At least four more satellites are in orbit
Courier IB .......................... 107.970 mc. and may be transmitting. However, these are
TIROS | .o --107.997 mc. so-called ‘‘secret’” satellites launched by the
TIROS Il ................ ...108.000 mc. U.S. Air Force.

Vanguard 1% ... 108.024 mc. If you're interested in eavesdropping on
TIROS I 108.030 mc satellites, and missed our June 1962 article
"""""""""""""" ' ' on the NASA-136 converter, we recommend
that you look it up. Easy to construct, this
Telstar ... 136.050 mc. sensitive converter can intercept the satel-
Transit IVA ... 136.200 mc. lites operating in the 136-137 mc. band.
————— — — — — — e — — — — — —— r—— — _— -7
r " {
l = AN
o 4 0) ) !
| VLS Fpee |
' A == Call letters and pen or '
' wepencil holder. This serviceable desk |
! ““unit is yours upon request.
l Print identification call letters or ,:l l
> name. Limit to seven characters [
| - PLEASE SEND ME INFORMATION CONCERNING: |
l O MOSLEY CB Antennas O MOSLEY LO-Ten Coax
| DIMOSLEY Towermaster Towers CIMOSLEY TV Antenna Acessories |
O MOSLEY Trapmaster Antennas COOMOSLEY Hi-Fi/Stereo Acessories l
I O MOSLEY CM-I_Communica?ion Receivers '
l | AM INTERESTED IN THE ABOVE AS AN: : l
I O Amateur Operator
ID Popular Electronics Monitor PRINT IN INK l
O CB Operator I
ID Technician NAME oo 0G000006A000A00000000000000 N
l O Hi-Fi/Stereo Enthusiast |
; ADDRESS w.vvvvvvoverosiesneisesssessssssssssssossesseses | |
| FILL OUT AND MAIL TO..c... [
|
, Etictnmmics Jue | CITY and STATE vviviinriviienniiiisssscninnn |
S |
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how will your success
in electronics compare
with this man's?

Will you have a rewarding career,
like Robert N. Welch? Or will you
never get beyond a routine job?

It’s up to you.

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

MEN LIKE ROBERT N. WELCH enjoy interesting and re-
warding careers because they have equipped themselves
with the practical and up-to-date knowledge of advanced
electronic engineering technology which industry demands.
Mr. Welch was a technician when he enrolled in a CREI
Home Study Program. Today he is a Philco Corp. engineer
wilth a responsible assignment at Vandenburg Air Force
Base, launching site for intercontinental ballistic missiles.

YOU HAVE THE SAME OPPORTUNITY. CREI offers you,
for study at home, a complele program in electronic engineer-
ing technology designed to equip you with the practical
knowledge of electronic developments required for well-
paying positions and put you on the level of specialization
where men are most in demand and progress most rapid.

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

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

CHOOSE FROM PROGRAMS covering
every important field of electronics:

My quali

Mail coupen today for FREE 58-page book
—1963 Edition Now Available

GRE0

THE CAPITOL RADIO ENGINEERING INSTITUTE Fouuded 1027 :{"f A
Dept. 1212-K, 3224 Sixteenth St., > ?

Ple rase e ml me details of CRET Home Study I’mr rams ar<d Free Book,
ia Klectronies and
cations arc noted to obtain nmm.dlau service.

CHECK FIELD OF GREATEST INYEREST:

Electronic Engineering Technology
Servo and Computer Engineering Technology
Aero and Navigational Engineering Technology [J Communications

SUPERVISING A FREQUENCY MEASUREMENT in
the Precision Measurement Equipment Laboratory at Vanden-
burg Air Force Base is CREI grad Robert N. Welch. He is a
Philco Tech Rep Engineer and ¢ Section Leader in the Lab.

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

CRE! HAS 35 YEARS OF EXPERIENCE in advanced tech-
nical education through home study. CREI has developed
electronics courses for the Army Signal Corps, special radio
technician courses for the Navy and group training programs
for leading aviation and electronics companies. CREI also
maintains a Residence School in Washington, D. C. and
invites inquiries from high schoal graduates.

YOU CAN QUALIFY for a CREI Correspondence Program,
if you have basic knowledge of radio or electronics and are a
high school graduate or the equivalent. If you meet these
qualifications, send for the FREE 1963 edition of our 58—
page book describing CREI P-ograms and career oppor-
tunities in electronics. Use coupon below, or write to:

The Capitol Radio Engineering Institute, Dept. 1212-K,
3224 Sixteenth St., N. W., Washington 10, D. C.

N.W., Washington 10, D. C.

uclear Fng

t Techuology,

Nuclear Engineering Technology
Automastion and Industrial Electronic
Engineering Technology

Servomechanisms < Radar e X‘:;iss
Instrumentation + Computers ¢ city o o
Aeronautical and Navigational ¢ Employed by ate .
Communications « Aero-Space « | ;"W o e
Television -. AUthat!On and Education: Years High School ... ... Other
dustug] En.glneermg Electronics Experience ............ccoee oo ... .
Technology Nuclear Check: O Home Study O Residence School O G.1. Bilt m

'.._._______________

Engineering Technology
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priced from $109.50...
HAND-HELD, MOBILE, BASE STATION

2-WAY RADIO

VIKING MESSENGERS

L

I;"\-.-._U..“'!I-: : -
Now, 3 feature packed Johnson Messengers..,,
outperforming everything else in the field!

Compact, hand-held 100 milliwatt or 1 watt “Personal Messengers",
Rugged and reliable—11 transistors, 4 diodes! Superheterodyne ree
ceiver and exclusive tuned RF amplifier gives twice the sensitivity and
40% more range than similar units with conventional circuitry—smore
output than similar units with same rated inputs!

For mobile or base stations—performance proved Viking '*Messenger”’
punches your signal across the miles! High efficiency design makes
full use of maximum allowable legal power. Excellent receiver sensi-
tivity and selectivity. A ic Ich™ control—5 channel coverage.
Only 5%" x 7 x 113", easy to install where!

How R ke 2l R AR T g

M RS

WRITE TODAY
for E.F. JOHNSON COMPANY
information packed 2407 10th Ave, S.W_, Wasecs, Minnesots
4 Color Catalog Please rush ""Messenger” details to:
_h_' e —— NAME
M?‘i‘ \\ ADDRESS,
et COMN, | o STATE

Manufacturers of the world's most widely used p

Send for NEW
FREE CATALOG #962
with oscillator
circuits

Citizen Band Class "D" Crystals
3rd overtone — .005% tolerance — to $2 95

meet all FCC requirements. Hermetically
sealed HC6/U holders. 2" pin spacing. BE0
.050 pins. (Add 15¢ per crystal for .093
pins).
ALL 23 CHANNELS IN STOCK: 26.965, 26.975, 26.985,
27.005; 27.015, 27.025, 27.035, 27.055, 27.065, 27.075, 27.085,
27.105, 27.115, 27.125, 27.135, 27.155, 27.165, 27.175, 27.185,
27.205, 27.215, 27.225, 27.255.
Matched crystal sets for ALL CB units (Specify equipment
make and model numbers) ... . $5.90 per set

RADIO CONTROL CRYSTALS
in HC6/U HOLDERS—SIX FREQUENCIES

In stock for immediate dellvery (frequencies listed in mega-
cycles): tolerance .005%. 14" pin . P .
(-093 pins avaliable, add 15¢ per crystal.) Specify frequency.

5
26.995, 27.045, 27.095, 27.145,
27.195, 27.255 .c.cccccencccnsccns $ gcs
(add Se per crystal for postage and handling)
ENGINEERING SAMPLES and small quantities for prototypes
now made at either Chicago or Fort Myers plants with 24 hour

service. IN CHICAGO, PHONE GLadstone 3-3555
IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals,
order direct and send us his name.

RUSH YOUR ORDER NOW TO

WTEXAS CRYsTALSY

Div. of Whitehall Electronics Corp.
1000 Crystal Drive, Fort Myers, Florida Dept. P-122 Phone WE 6-2100

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA
COST ATTACH THIS ADVT. TO YOUR ORDER!

Tips
€ and

Techniques

HEAT SINKS
FROM ALLIGATOR CLIPS

When leads from a pair of heat-sensitive-
components (such as transistors, diodes,
miniature ca- ’
pacitors, etc.)
are being sol-
dered togeth-
er, two heat
sinks are re-
quired. Though
long -nosed
pliers do a fine
job of drawing away heat, it's not easy to
hold two pairs and solder, too. So before
starting on your next project, try making
up a heat sink like the one pictured here.
It’s nothing more than a pair of alligator
clips connected together with a short piece
of heavy, stranded wire. Clip it across a
joint before soldering and your troubles
are over. —Robert E. Kelland

BLOWN FUSE
INDICATOR

A neon lamp and a resistor are all that are
needed to indicate a blown line fuse in
your equipment. Solder a 220,000-ohm, -
watt resistor in series with an NE-2 neon
bulb and connect them across the fuse, as

220K NE-2
FUSE

II7VAC/DC-r_—‘\f < POWER

5 SUPPLY

indicated in the diagram. Now, when the
fuse blows, the bulb will glow. With the
bulb mounted on the front panel of your
receiver or transmitter, you'll never be in
doubt as to whether a line fuse has blown
or something else is the matter.
—Charles D. Rakes

ADAPTERS CONVERT
PROBE TIPS TO ALLIGATOR CLIPS

If your multimeter has test leads terminat-
ing in probe tips, you've probably had oc-
(Continued on page 19)

Always say you saw it in—POPULAR ELECTRONICS
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BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BETTER...Training that is proved and tested -
in Resident School shops and q -
laboratories, by a School shat is - Pr‘pure
the OLDEST and LARGEST of
for your

its kind in the world.
Television-Radio-Electronizs. v i F.c.c. lICEHSE

MORE COMPLETE...You learn ALL PHASES of
LOWER COST... Other schools make several courses
out of the material in our ONE

MASTER COURSE . . . and you R .
pay more for less training than Be prepared for secure future in
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LOW TUITION! @ W GEWPITRRS
e "= GUIDED MISSILE SYSTEMS
: : ELECTRONIC CONTROLS
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COLOR TV REPAIR
HI-FI AND SOUND SYSTEMS
BROADCASTING STUDIOS
INSTALLATION

THESE TWO FREE
BOOKS TELL HOW

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

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

Communications, Automation, Radar, Government Missile Projects. SENED FOR FREE FULLY-
ILLUSTRATED BOOK AND
NATIONAL SCHOOLS SHOP.METHOD _——
HOME TRAINING, with newly added you GET ACTUAL LESSON TODAY.
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e EVERYTHING YOU NEED FOR will aall; there is no obliga-

YOU LEARN BY BUILDING EQUIPMENT
WITH KITS AND PARTS WE SEND YOU.
Your National Schools course includes
thorough Practical training—YOU LEARN
BY DOINGI| 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 e e e e e e S e L
you build a complete TV se'l

from the ground up that is yours
P e CUT OUT AND MAIL THIS CARD TODAY Sorons oo
charge, -

EARN AS YOU LEARN. We’ ”l Yes, | want to make more money in Electronics-
show you how. Many students| TV-Radio. Send me ycur FREE Fully-fllustroted

ay for their course—and more, 3
’lh.le studying. ¢ mer Il Opportunity Book ond Actual Lesson today
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Only N.T.S. offers you ALL 8 PHASES in

As field direc- g
tor of Berean (o "
Mission Inc., | »
have complete
charge of our 1]
radio work. o
With the expert advice and
training | am receiving from
you | can do my own repairs
on our recorders and P.A.
systems, besides keeping our
radios going. My training
from N.T.S. helps keep us on
the air. | feel privileged to
be a member of such a fine

institution.
Rev. Enoch P. Sanford

SUCCESS IS THEIRS;
IT CAN BE YOURS T0O!

| cannot praise
N.T.S. enough.
I've just gradu-
ated and al-
ready | have
started repair-
ing radios and servicing TV's
... At 53, I'm starting a new
life and my diploma from
National Technical Schools is

my proudest possession.
William E. Eckenrod

Thanks to | have a TV.
N.T.S. | have a Radio shop in
Yorkville, 11li-

business of my
ownrightin
my home. |
“~" have paid for
all my equipment with money
earned servicing TV sets. Yes,

N.T.S. gave me my stort in
Louis A. Tabat

television,

nois, about 4
miles from my
home, and it

N‘ik

has been going real good.
| started part-time but | got

so much work that | am

doing it full-time. Thanks to

National Technical Schools,
Alvin Spera
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Los Angeles 37, California
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Tips

(Continued from page 16)

casion to wish that they were equipped with
alligator clips instead. You could make up
an extra set of leads having clip termina-
tions, of course, but the adapters pictured

wfﬁf
o

here are a neater solution. Just solder alli-
gator clips to a set of pin jacks as ‘shown.

The probe tips will slip into the jacks—and
you're all set. —Stanley E. Bammel

TINNED LEADS FOR
LINE-CORD SAFETY

If you're like most of us, you probably have
trouble occasionally in connecting stranded-
wire line cord
to an a.c. plug.
The wire tends
to ‘‘squash
out” from un-
der the attach-
ment screws,
where it might
cause a short
circuit and
even a fire.
If enough
strands escape
from under
the screws,
you have an-
other kind of
fire hazard
as well. The
power-han-
dling capacity
of the remain-
ing wire might
not be enough
for the load
you're drawing. This would cause over-
heating at the plug (and also reduce the
voltage available at the other end of the
line). So don’t take chances. Assure a
sound mechanical and electrical connection
by wrapping the strands of each lead tight-
ly together and tinning them before con-
necting them to the plug. Form the tinned
leads into loops with long-nosed pliers, and
they’'ll slide right under the screws.
—Robert Hertzberyg

(Continued on page 20)
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In seconds:
the correct definition for

the 5000 most frequently
IR LILI[®Y|used electronic terms

‘ over 5000 terms
only

4 192 pages $350

by

NATIONAL RADIO A

INSTITUTE STAFF IR T- 3
BOok

5 years of pl ing and compilation make it easier than
ever before to find the definitions of electronic terms used
in your daily work. No matter what area of electronics you
are in—technician, hoblwist or student—this new RADIO-
TELEVISION-ELECTRONICS DICTIONARY should be
standard equipment at your desk. Like any electronic dic-
tionary, it provides definitions of electronic terms. How-
ever, unlike other dictionaries now available, the Rider
RADIO - TELEVISION - ELECTRONICS DICTIONARY
locates the definition you need faster and casier. What's
more, it's more complete--contains over 5,000 of the terms
you're most likely to run acrous in your work, hobby or
studies.

» No more searching — Locave the definition you need
immediately If you've cver used a reference source that
continually referred you from one place to another, con-
suming time and building up your blood pressure, you'll
appreciate the direet approach used in the RIDER RADIO-
TELEVISION - ELECTRONICS DICTIONARY. For ex-
ample, if you need the definition for “grounded-grid ampli-
fier,” you simply refel te! mounded-grid amplifier,” instead
of first looking up “amplifiers’: see “grounded-grid” and
then making an extra time-wasting reference. The Rider
RADIO-TELEVISION-ELECTRONICS DICTIONARY, is
a direct line to the definition you need quickly!

» 5 years of painstaking researsth guorantees completeness,
accuracy Over 5000 commonly used terms are defined, based

| on standards from EIA, IRE, AIEE, AES, ASA, SMPTE.

Painstaking research by the members of the National Radio
Institute Staff, the authors of this bool\ assures that the
most commonly used terms are included; that their defini-
tions are correct; their descriptions m language that is
easy to understand.

»” Why you should have this amazing reference at your
fingertips How many times a day do you nced the deﬁnmon
or ~pcllmsz of a common clectronic term? If you're a stu-
dent, you'll find it both an aid to learning more about
electronics and a practieal reference that assures correct
spelling and correct use of a term.

If you're an engineer or a technician, the correct definition
can mean so much when writing a report, or explaining
an electronic term to peonle with whom you work. And
think of the hours saved in reryped letters and proposals
by providing secretarial assistants with this easy-to-use
electronics dictionary.

HOW TO SOLVE PROBLEMS IN ELECTRICITY AND ELEC-
TRONICS by Henry Jucahorwitz, Readers quickly learn how
to handle applied problems through proven step-by-step
solution methods. Starting with simple DC problems, the
text progresses through AC circuits, tubes, transistors,
waveguides, antennas and other typical problems confront-
ing technieal students. In addition, it offers a concise review
of principles and laws upon which solutions are based.
£302. $3.50.

e RDER TODAY—USE THIS COUPON_J -1
JOHN F. RIDER, PUBLISHER, INC. E12

I 4 a division of Hayden Publishing Co., Inc. RS I

116 W. 14th Street New York 11, N. Y.

1 enclose $__ e send
O RADIO TELEVlSlON{LECTRONICS DICTIONARY, $3.50

[0 HOW TO SOLVE PROBLEM: IN ELECTRICITY AND
ELECTRONICS, $3.50

[ Free catalog of Rider books.

Name.

Address.

City. Zone State

ll_i-(l_a_\' money hack suirantee, Return book to publisher
within 10 days of piurchase tor tull refund if not satisfled.
— e e e ST S—n Goe G S s —
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3” ASTRONOMICAL TELESCOPE

Study Venus—the brightest star
Probed by Mariner 1l Spacecraft,
See the s1ark. moon. phases of Venus,
close up! 80 to 180 puvur—r.umms Mt
n Inir  tvpe. Unusua)l Buy!

nlanets

3 ril mount: ﬂmll-r mle%cor radw
i Included Frec: AR CI /\RT" 272.p:
” \\l)l’()()l\ F Hl‘ AVENS'':
YOUR TELESCOPE'" book.
Stock No. 85, O50:AV. .. .. iiea e $29.95 pstod,
414" Reflecting Telescope—up to 2SS wer
Stock No. 85,105-AV, $79.50 F.0.8. Sarrmzton N.J.

SCIENCE TREASURE CHESTS

For Boys—Girls—Adults!

Scicnce Treasure Chest—Extra-nowerful magnets. pol-
artzims (Hlters. compass, one-way-mirror film, prism.
ditfraction grating, and lots of other_items for hun-
dreds of ing experiments. plus a Ten-Lens Kit for
makingg telescopes, microscopes, ete, Full Instructions
= neluded.
Stock NO, 70,342:AV. .. ...ttt ieinunroaeonns. $

SCIENCE TREASURE CHEST DELUXE
Stock No. 70.343-AV. .. .. ... ... 000 en $10.00 Postpaid

6x30 WAR SURPLUS AMERICAN-MADE BINOCULARS
© Bix savings—brand new. ¢rystal clear viewing—
H power. Opties fully coated. Individual focus.
XU prpdl Smn. Approx. field—d445 . at 1000
v, ent for speectator sports, races, hunt.
mally costs S100 up. Complete with
ing case and strap.
- stock No. 963-AV. .. .......... $33.00 Postpaid
OROER BY STOCK No.—SEND CHECK or Mm.0.—Money-Back Guarantee
EDMUND SCIENTIFIC CO. BARRINGTON, NEW JERSEY

MAIL COUPON for FREE (ATALOG “AV”

| 164 Pages—1000‘s of Bargains!
EDMUND SCIENTIFIC €O., Barrington, N. J.

Please rush Free Giant Catalog-8B.

age
“TIOW TO USE

$.00 Postpaid

Name ...

NEW - - by KUHN

SHORT WAVE MOBILE CONVERTER

Listen to overseas short wave stations around the world
while vou dirive. Hear news direct (rom London, Paris.
Moscow. Cologne. etc. Covers 19, 25, 31 and 49 Meter
Bands plus extra Band for 40 Meters and Canadian Time

Signals. Works with any standard =
12 volt transistorized car radio 351A

Can be installed in minutes. Com-

plete with Mtg. bracket. Works $34 95

with vour present antenna, Noth- -

ing else to buy

AIRCRAFT e POLICE -

FIRE

348A y{{;}g 345A
Complete gt Complete
$34.95 $29.95
v 1
b o h”"m'le Crystal controiled Mobile
v “Hu.l\ 5»&’12.5"’.5 Sonve{ter.d highlly ?m"‘ie,i'i
b v y perates directly from
e S bt A?r volt auto system, For 150-
(e NnE T W MC or 150.162 174 MC or 30-50 MC
A low cost turntabie converter for any 10
MC area _oi: 28-5§ MC, Aircraft VHF, or $14.95
150-160 MC. Kasity Installed. For -
use with home or auto sets. 315A ]

Tuner =ame ranges as ahove but for
table model

use with
S14.85

smal]

radios 325C

P-'

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

20

20 GLENWOOD

CINCINNATI 17,
OHI0

Tips
(Continued from page 19)

DETERGENT “BOTTLES” BECOME
CONTAINERS FOR TOOLS OR PARTS

Don’t let the lady of the house throw away
those empty detergent ‘“squeeze bottles.”
With their tops cut
off (a hacksaw
does the job nice-

ly), they make
handy containers
for your work

bench. The larger
sizes (like the one

illustrated) will
hold aligning tools,
screwdrivers, efc.

The smaller ones
are fine for miscel-
laneous hardware.
If you want to, you
can cover the ad-
vertising labels
with a couple of coats of dark paint.

—H. Leeper

COMING NEXT MONTH

A Can o simple receiver

i POPULAR "3 ; have everything? Yep
i - tt h, .
ELECTRONICS B8 Jzrry mact omyvey
spread tuning, sepa-

rate gain and regenera-
tion controls, and your
choice of speaker or
phones are only a few
features of the snappy
little one-tuber in the
works for next month!

ON SALE
DECEMBER 27

ELECTRONICS TO THE RESCUE

Crossing the busy North Atantic is
safer than ever. Learn how 53 na-
tions and 1 electronic computer have
cooperated in this major achievement,

@® KIDDIES' CHRISTMAS PHONO
Take an old portable phono, or pick
up a few parts. Wire this simple
circuit, tack on o finishing touch

here and there, and the kiddies will
be offering tons and tons of “‘tune-y
tanx’’ to Santa—ond in stereo yet!

@ NERVE FINDER
This "‘electronic shocker’’ should be a
sure winner at science fairs. Tran-
sistorized oand bottery-powered, it
demonstrates the effect of electric
current on various muscles and nerves.

Always say you saw it in—POPULAR ELECTRONICS
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More Features - Improved Performance - AT A LOWER PRICE

Here is THE outstanding bargain today in a 2-way Citizens' Band
redio: THE NEW RCA MARK VIll. Compact, dependable, simple
to operate, it outperforms and offers more features than even
the famous RCA Mark VIi.

Look what this remarikable new unit offers you:
e 9 crystal-controlled transmit and receive channels

e Tunable recziver for reception of 23 C-B channels; dial marked
in both chanrel numbers and frequency

e Exceptionally good voice reproduction—high intelligibility

e Maximum allowable transmitter input of 5 watts*—nominal
output of 3 watts or more

e Highly selective superheterodyne receiver with one rf and two
if amplifier stages

e Operates from standard 117-volt AC; separate DC power supply
(optional) for mobile installations (you don't pay for unneces-
sary power supplies)

e Electronic switching—no relay noise or chatter

e llluminated ‘‘working channel’ feature

e Light and compact—only 3%: inches high, weighs only 8 pounds
with mike; fits easily under the dashboard of even a compact car

e Improved Automatic Noise Limiter to reduce effects of ignition
and similar interference

plus many more features to increase its usefulness and efficiency.

The new low Mark Viil price $1495°“

puts 2-way radio convenience within reach of everyone
GET THE FULL STORY; FILL OUT AND SEND IN THE COUPON BELOW

RCA Electrpn Tube Division, Commercial Engineering, Dept. L-133.R
415 South Fifth Street, Harrison, New Jersey

Pleasa! Rush more informatior on-the new RCA Mark Viil 2.way
Citizens’ Band Radio.

Name__

Address. e A —— NN

-
!
|
|
I
I
I
I
I
|

Zone______ State

*Maximum plate input powvrer to final rodio-frequency

amplifier stoges as defined by FCC regulations **Optionol list price

‘,,> The Most Trusted Name in Electr
a (0




Your Copies of

POPULAR
ELECTRONICS

ARE
VALUABLE

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

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

JESSE JONES BOX CORP. oep. pe

(Established 1843)
Box 5120 Philadelphia 41, Pa.
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A quick look at new products
in the stereo/hi-fi field*

SANTA has come up with two fine equip-

ment cabinets (by Auadio Originals)
which are mighty attractive answers to the
old problem of “where to put” a component
stereo system. One cabinet, the Model 202,
is modeled along contemporary lines; the
other (Model 303) takes its stylish cues
from Danish Modern. Both contain com-
partments or shelves for stereo speakers
and other components, and the 303 also fea-
tures a sliding pull-out changer/turntable
shelf. Each is made of genuine hardwoods,
and you have your choice of oiled walnut,
fruitwood, cherry, or mahogany finishes.
Prices: $69.50 for the 202; $99.50 for the
303. ... An all-transistor integrated stereo
amplifier from Allied Radio carries a 100-
watt music power rating—50 watts per
channel and more than enough punch for
almost any type of speakers in almost any
listening room. Both frequency response and

Knight KN-450A stereo amplifier

distortion ratings are especially impressive:
the Knight KN-450A delivers its rated out-
put within half a db from 20 to 30,000
cycles, and total harmonic distortion at full
power is less than 0.5%. There are five
pairs of stereo inputs for practically every
stereo source, and there are high-impedance
outputs for tape recording, a headphone
jack, and a high-impedance center-channel
speaker jack in addition to the two speaker
outputs. Housed in a dark brown textured
metal case with a polished brass control
panel, the KN-450A is priced at $189.95;
an optional oiled walnut cabinet is available
for an additional $14.95.

Slim, trim, and an excellent performer,
Electro-Voice’s new Regina 200 speaker sys-

*Write_to the manufacturers listed at the end of
this column for more data on products mentioned

Always say yau saw it in—POPULAR ELECTRONICS




|. Others don't
have this.

have this.

e ' e = u.u:_:._._:_h
2. Others don’t 3. Others can’t

have this.

Three points of superiority of the Fisher KX-200
StrataKit over all other single-chassis stereo
control-amplifier kits:

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

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

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

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

e e

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

The KX-200 has a power output of 80 watts (IHFM
Standard) —40 watts per channel. Harmonic dis-
tortion at rated output is 0.4%. The architectural
brass-finish control panel is styled to match ali
other F'sher-built components. Price $169.50*.

The KX-100 StrataKit, an advanced 50-watt stereo con-
trol-amplifier kit with center-channel output, $129.50*.
The KM-60 StrataKit, world's most sensitive FM Stereo
Multiplex wide-band tuner available in kit form, $169.50*.
The KS-1 three-way speaker kit, only Slim-Line loud-
speaker system available in kit form, $59.50**.

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

FISHER RADIO CORPORATION

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

i

Name

Address.

City. Zone State.

101211
=

*WALNUT OR MAHOGANY CABINET, 524,95, METALGABINET, $15.95. **)N UNFINISHED BIRCH (364,50 N UNFINISHED WALNUT. ) PRICES SLIGHTLY HIGHER IN THE FAR WEST.
EXPORT: FISHER RADID INTERNATIONAL, INC., LONG FSLAND CITY ), N. Y. CANADA: TRI-TEL ASSOCIATES, .TD., WILLCWDALE, ONT,

THE FISHER

December, 1962
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CITIZENS BAND SALE

O COMMAND GOLDEN BEAM 3-element
CB beam. mounts vertically or horizon-
tally, Com-Gold treated for extra power,
t1'1ghts ﬂﬂ thet rusty, §alty coat ots svgealt‘lgetr 9 9
I 'man iSt.
o deliver top pérformance. ALE$1'5
O UTICA TRANSCEIVERS (TOW.

COUNTRY) Model MC-27 Reg. sgﬁ) ) $11995

O 9-TRANSISTOR “WALKIE TALKIES
Deluxe units with leather case, xtl con- $ 29 99
trolled. Reg. $50. LE 2 for $57.99 -
a %8§<A‘\2ldapll GllO{}JN]D ll"LANE AN- 8 99
SOl alum. radials, heavy duty
Reg. $ "

$16.
DCOMVIA\D CB SILENCER KIT 15 Dc
mobile noise suppression kit: contains
tuneable generator suppressor, spark plug
& distributor suppressors. gen. ccme.l.i $ 4 99

feed-thrus
0 COMMAND CORSAIR ANTENNA bumper
mount + spring + 102" whip. Reg. slsl-f $ 8 99

0 COMMAND COURIER ANTENNA oonter $ 4.69
loaded whip. fits standard mounts. SALE .

0O HY-GAIN COLINEAR ANTENNA (CLR)
+ FREE BONUS: 100 feet of RG58u foam $ 29.95
coax cable free with each antenna. ONLY -

SALE ON ULTRA-LO-LOSS FOAM COAXIAL CABLEH

50 ft.—RGS8u coax cable SAL

100 ft.—RGS8u coax cable .
] SO ft.—RGBu coax cable .
0 100 ft.—RGBu coax cable .
Check ijtems wanted. Return ad or order with check or
money order. Include postage, excess refunded. 50c service |
charge on orders under $5.00. Beams and 102" whips shipped
Rallway Express. 50% deposit on C.0.D.’s '

|
|
| O CB DEALERS: Write for Quantity Prices! |
| &
|

GR LECTRONIC SUPPLY COMPANY 777 I
410! W. Beimont Avenue, Chicago 41, Illinofs

I {1 Rush items checked
{7 Send FREE catalog of giant CB Values

Name
I Address
| city

{please print)

TOP ALLOWANCES FOR

. YOUR USF:D EQUIPMENT AT
audio exchange

WHEN YOU PURCHASE
The Fisher FM-100-B

FM—MultiplexWide-Band Tuner with Exclusive Stereo Beacon
Features 0.6 microvolt sensitivity, Micro Ray Tuning

Indicator, Automatic switching between mono and
stereo, MPX noxse ﬁlter.

Special
GE credit
plan

® TRADE Hi-fi for hi-fi

@ TRADE CB equipment for hi-fi

® TRADE Hi-fi for amateur radio

® TRADE Amateur radio* for amateur radio*

*Includes HAM; SWL; CITIZEN’S BAND; TEST EQUIPMENT

AUDIO EXCHANGE EXCLUSIVES:

Trade-Back Plan « New Equipment from over 100 manufacturers
Used Equipment sold on 10-day unconditional money-back guar-
antee . . . plus 90-day service warranty e Hi Fiservice laboratory.
Custom installation Get more! Pay less when you trade at

< audio exchange

For Trading info., write dept. PD
PLEASE MAIL ALL ORDERS AND INQUIRIES TO JAMAICA
153-21 Hillside Ave, Jamaica 32 . Y. o AXtel 7-7577
WHITE PLAINS, N. Y. BROOKLYN, Y. MANHASSET, N. Y.
203 Mamaroneck Ave. 1065 Flatbush Ave. 451 Plandome Rd.
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tem is less than 6” deep and will blend with
virtually any furniture style or room decor.
A true two-way system, the Regina 200 em-
ploys a 5” tweeter mounted in a totally
isolated chamber to prevent interaction
with rear-wave pressure from its high-
compliance 10” woofer; the crossover point
is 800 cycles. Price, $89.50. . . . An all-
transistor integrated stereo amplifier in kit
form, Lafayette's KT-900WX boasts a music
power output of 120 watts for fullest dy-
namic realism. Its 22-transistor circuit
also incorporates 14 diodes, and the kit is
supplied complete with an attractive gold-
anodized aluminum panel, a walnut vinyl-
covered metal case, and a step-by-step
instruction manual. Frequency response is

Lafayette KT-900WX stereo amplifier

held within 1 db from 10 to 25,000 cycles at
full power output; the front panel has
separate concentric bass, treble, and volume
controls; a four-position input selector;
switches for rumble filter, loudness control,
scratch filter, and power on/off. Price of
the KT-900WX, $134.50.

First in H. H. Scott’s new line of speaker
kits is the SK-4. Patterned after the com-
pany's famed S-3 speaker, the SK-4 fea-
tures a factory-assembled cabinet in walnut,
mahogany, or unfinished pine or hardwood.
There are three speakers in the system,
with separate controls for the mid-range
and tweeter drivers. Price, $79.95 and up.

An AM/FM/FM-stereo tuner by H. H.
Scott provides reception of just about
any sound on the airwaves. You have your
choice of monophonic AM or FM, and AM/
FM or FM-stereo with the 333, and there
are facilities for taping off-the-air. The FM
section offers 2.5 uv. sensitivity, and Scott's
“Sonic Monitor” gives positive indication of
when a station is broadcasting FM-stereo.
The Model 333 carries a price tag of
$259.95. . . . Speaking of FM-stereo, Scott
is also offering a 7" stereo record which
explains exactly what this new system is
all about. The disc enables you to hear an
actual FM-stereo broadcast ‘off the air,”
and it demonstrates what various specifica-
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The Best Buys Are Better Than Ever!

Take a close look at the all-new Electro-Voice SP12B and 12TRXB custom
loudspeakers. Speakers with the honest beauty of precision. ..
created by the sure, deft hand of a master designer.

Here is beauty with a reason . .. beauty that actively mirrors the superb
performance of these famous speakers. Chosen for over a decade

as “‘best buys”’ by listeners and laboratories alike, now the

SP12B and 12TRXB look better and sound better than ever before.

No mystery about why they sound so good. Every detail of design has been
refined, every manufacturing tolerance tightened to assure the highest
llevel of musical performance and engineering integrity in your high fidelity system.

We urge you to carefully judge the SP12B and 12TRXB on every basis

i»+ . 0n facts and figures, on appearance, and finally with your own critical
ear. In every way thesc speakers give a full measure of satisfaction.

And the real beauty is that they are very modestly priced.

ELECTRO-VOICE, INC.
Consumer Prod. Div., Depl. 1224P, Buchanan, Mich.

SETTING NEW STANDARDS IN SOUND




IANT S XMAS
PAK
FREE YULETIDE
GIFT PAKI“‘%‘:“::Intors
Dlodces
: s
n $1 FREE POLY PAK
e.. Ete. U
25¢ fnr.ln':l:dllllg S OF YOUR CHOI(E
BOTH FREE WITH EVERY $10 ORDER
WORLD FAMOUS POLY PAK KITS—BRAND NEW PARTS

O 25 ‘TOP_HAT' RECTI. $1]o 4 SUN BATTERIES, 1o § ]
FIERS, 730 mil sillcons Tu” «izes: lite sens \\
O 10 MICRO SWITCHES. $1|0 42N107 JYPE TRANSIS. $1
by G-E. 113VAC . ... .. RS. 4 for
o TRANSISTOR soc o o TRANSISYOR ELEC-
FOR lll ro $1 TROLVTI CS. asst values $'|
o 1o POWER RECTIFIERS S'l 0O %25 SURPRISE PAK, s-l
2 amp stud type silleons coils-renixtors-Lransistors
O 25 POWER RESISTORS, 60 COI 'n' CHOKES.
5-50W. asst. to 10Kohm :‘ e rr.nsc.ll“..sslg vn‘i, 60 for $'|
0O 10 SWITCHES. nower. 15 NPN TRANSISTORS
;gt-rygﬂc?ol:gl“mg Sl R AR oA ] |
] MicA so cnnaou RESISTORS,
ﬁsn;v.n':;d() DI:DES 51 = 3W, SOohm.1mey sll
0 15 N o 10 CRVSYAL DIODES,
r:) 7::;:!90.&. .RESIS 51 = equal 1N34, IN48, IN8O $1
o 0 10 _RCA PLUG 'n' JACK
- 50 RADIOD .T(\'I, K‘N:;‘é‘sr sll = SETS for amps-tuners-etc. s‘l
n' 0
anat_colorstananes - 2110 80 cERamIC conp, - §q
15 PNP TRANSISTORS
2 the Mol $1)0 33,00 semconsue 5
10 Echrnouncs 5mr
O A0 Shea e 0oV $1|o }&%,g"{."';"’ GLIP £30)
O 10 VOLUME CONTROLS $ 60 SOCKETS.PLUGS,
o ;%;I?gzco\;‘f;rél;‘:zl:s-‘ 51 e |ec|) ls tube-pwe-audio . $1
o UBULAR CONDEN-
<02 to 1L KV..... 1(0 szns L001-.3mf to 1KN $1
0O 1000-pc. HARDWARE S0 TERMINAL STRIPS
KIT, shop 'n’ hobhy use s‘ o up to 12 points. . 50 for s‘l
O 100 ASSY HALF WATT s-l M 100 PARTS SURPRISE L3
RESISTORS, factory size worth 830 ‘
25 ULTRA SUBMINIA 40 ASST SUBMINIATURE
O ke conbenSERS L 81 |0 CONDENSERS $1

Write for catalog. M’nll wnh chock or money order: include
postage~—avir. wi. per pak 1 Ib.: EXPORT arders invited.

POLY PAKS s Uinte, wass.

S SR RSE R MR RSERSE RE SSERSR A RTA NNA RENA R

GOLOR CODED NUTDRIVER SHS

No fumbling — you reach for
the right one every time!

space-saving ’ s No. 17
wall rack handy bench stand

7 most-used sizes — 3(;” thru 34”

High carbon steel. Precision sockets. Shockproof
plastic handles (UL). Ask your distributor to show
you these and other Xcelite sets. Also, full range
of nutdrivers (34,” - %").

XCELITE, INC. ORCHARD PARK, N, Y.

Canada: Charles W. Pointon, Ltd., Toronto, Ont.
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tions mean and how they affect FM-stereo
listening. The record is free—just drop
Scott a line, and ask for it.

Are you looking for an easy way to take
care of distortion and interference when
taping FM-stereo broadcasts? A little gadg-
et produced by Viking is a perfect solution -
to your problem. Basically an LC-type low-
pass filter, the MX-10 is designed for
“patch-cord” connection between the output
of any FM-stereo tuner and the hi-level
inputs of any stereo tape recorder. There
are no adjustments or controls to fiddle
with, yet the MX-10 prevents interaction
between the 38-ke. multiplex carrier and
the tape-recorder bias oscillator by provid-
ing a sharp cutoff at precisely 20,000 cy-
cles. Price, $14.50.

Audw] Olumuls 474 8. Meridian St., Indianapolis
Alhed”siadw Corp., 100 N. Western Ave., Chicago

Electro- Voice, Inc., Buchanan, Mich.

Lafayette Radio Electronics Corp., 111 Jericho
wrnpike, Syosset, L.I., N.Y.

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

Viling of aneapohs Inc., 9600 Aldrich Awve. 8.,
Minneapolis 20, Minn.

HI-FI FUNDAMENTALS

Judging from the inquiries we receive, plenty
of people are looking for a good grounding
in the basics of hi-fi/stereo. Now, with two
volumes of the new Acoustic Research library
off the presses, another fine source of hi-fi
fundamentals is theirs for the reading.

Volume 1, “High Fidelity Systems,"” (by Acous-
tic Research’'s chief engineer, Roy F. Allison)
presents some extremely useful information
about selecting, installing, and operating a
component hi-fi system. In the author's words,
this 70-page paperback is intended “‘to provide
the interested layman with reliable, helpful
guidance to the installation and operation of
high-fidelity stereo music systems.” Actually,
this little book does far more, touching on
subjects ranging all the way from recom-
mended recordings for evaluating pickups and
speakers to how to mount a tone arm.

Volume 2, “Reproduction of Sound," is the
work of Edgar Villchur, Acoustic Research’s
president. This 93-page ‘‘sister’’ volume ex-
plains how hi-fi components work rather than
how to use them. And, like Volume 1, it's
written in such a way that you don’'t have to be
a technician to understand it.

Copies of both volumes are available from
Acoustic Research, Inc., 24 Thorndike St.,
Cambridge 41, Mass. Volume 1 sells for $1.00,
and Volume 2 for $2.00, postpaid.

Always say you saw it in—POPULAR ELECTRONICS
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NEW LOOK FROM PACO

IN LOUDSPEAKERS:

REVOLUTIONARY NEW PACO SPEAKER SYSTEM DARES TO USE 6’ CONES!

PACO is provd to present the Model L4 System, a revolulionary
new de in loudspeal design that offers o degree of
briltiance, clarity and quality unequaled by speakers
selling for as much as $300. Yet this remarkable speaker
system costs only $99.95 net.

Here's the secret. Developed by a brilliant and famous
avdio designer, the new system consists of three é-inch
woofer mid-range speakers in close configuration and o
tweeter. Normally, é-inch speakers have very high cone
resononce, no bass response and low power capacity. In
this system, however, a special ball diffuser, bonded fo
the voice coil form, disperses sound in the middle fre-
quency and widens the normolly narrow oxis beom of
the speaker. The result is an extremely smooth response
in the middle range.

Each speaker cone also has three struts bonded to it,
and to each diffuser. This produces a rigid diaphrogm

IN HIGH-FIDELITY KITS:the s1-55MX M Stereo
Multiplex Tuner Kit and the SA-50 Stereo Preamp-Amplifier Kit (50
watts: 25 per channel) are two completely new, decorator.designed
units that enhance the decor of any home. Handsome new styling

Model L4 by PACO:
$99.95 net.

whlch eliminates edge dittortion and provides the much-.desired

plston effect’” uvp to 7,000.8,000 cycles. The arrangement also
produces a cone resonance in the mid-range woofers of
approximately 40 cycles—comporable to the most expen-
sive woofer.

Because of their close pioximity, the three speakers act
as a single mass in movieg air, but without the sluggish-
ness often associated with large speakers. And, each in-
dividual speaker remains light enough to produce an
accurate mid-range. Thi. elimination of the cross-over
between bass and mid-range affords an even greater de-
gree of clarity and fidelity. With a response of 45-
18,000 cycles, the system is capable of reproducing
every nvance of sven the most intricate musical passage.
Designed fo operate with all amplifiers, its impedance
is 8 ohms. See and hear it at your dealer or write todoy
to PACO Electronics Co., Inc., Glendale 27, New York.

and color scheme make th's combination look os distinctive as it
sounds. And, like other famous PACO kits, the ST-55MX and SA-50
assemble /3 faster and easier than similar kits sold by other kit
makers.

ST-55MX FM Stereo Multiplex Tuner Kit
{Prealigned; less enclosure): $99.95 net.
Factory wired {includes enclosure}: $159.95  cludes enclosure):
net. Enclosure: $7.95 net. $7.95 net.

IN TEST-EQUIPMENT: A complete line of PACO test

equipment is now available in kit form for the audiophile, hom

enclosurs): $79.95

T-62 Grid Circuit Analyzer

SA-50 Stereo Preamp-Amplifier Kit (less

New Mode| T-63 CRT Tester and Rejuve-

ST-25MX FM Stereo Multiplex Tuner Kit

. Factory wired {in- (Pre-aligned, less enclosure): $69.95 net.
$149.95 pet. Enclosure: Factory wired: $99.95 net. Enclosure:
$14.95 net. {walnut); $4.95 net. (melal).

operator and electronic technicion who wonts moximum quality ot
lowest possible cost.

New Model New Model G-32 Sweep Generator ond
Tube Tester and Megohmmeter. Tests nator. Utilizes o trve beam cwrent test Marker-Adder. Simplifies sweep alignment
Novars, Compoctrons and Nuvistors. Kit: circuit. Kit: $44.95 net. Foctory wired: procedures. Xit: $85.95 net. Factory wired:
$49.95 net. Factory wired: $67.95 net. $59.95 net. $129.95 net.

New Model G-34 Sine and Square Wave
Generator, Versatile coverage of 7 ¢ps to
750 ke sine and square wave in & bands.
Kit: $64.95 net. F'cty wired: $99.95 net.

Generator.

wired: $179.95 net.

Model V-70 Vacuum Tube Voltmeter. Ver-
satile, AC operated, peak to peak. Kit:
$31.95 net. F'cty wired: $49.95 net. net.

PACO ELECTRONICS COMPANY, INCORPORATED,
DIVISION OF PRECISION APPARATUS CO., INC.

December, 1962

New Model G-36 Color Bar and White Dot
Feotures ease of operation and

vtmast stability. Kit: $119.95 net.

Mode! $-55 Wide-Band Oscilloscope. Cov-
ers range between DC and 5 mc. Kit: $95.95
Factory wired: $155.95 net.

Model C-25 In-Circuit Capacitor Tester.
Tests far favlty capacitors without removing
them from circuit. Kit: $19.95 net. Factory
wired: $29.95 net.

Factory

Model G-30 RF Sig. Generator. Fine ond
coarse attenuators handle any signal level.
Kit: $32.95 net. Wired: $44.95 net.

70-31 84th STREET, GLENDALE 27, NEW YORK
EXPORT: MORHAN EXPORTING CORP., 458 BROADWAY, N. Y. 13, N. Y.
27




from the inventors of
tape recording. .. the

TELEFUNKEN M-97

It's been going on since 1935: That's the year TELEFUNKEN
first engineered the miracle of recording sound on tape.
A lot of new names, a lot of new models have come into
the picture since then; and, as happened with automo-
biles and air conditioners, the field will eventually narrow
down to a few leaders. But what makes leadership in a
tape recorder?

STEREO, of course. The M-97 records and plays back 4-
track and 2-track stereo and monaural, at all 3 speeds.
You'll hear pre-recorded tapes in their full magnificence of
high fidelity sound, build your own library of sound experi-
ences from records, tapes or stereo multiplex. Dramatic
performances, unique sound effects, speeches, the whole
wonderful world of sound is yours to conquer and treasure.

FREQUENCY RESPONSE: 30 to 18,000 cps at 7' inches
per second. 30 to 16,000 at 3% ips., better than most
recorders do at 7Y%! Wow and flutter under .15%, signal-
to-noise ratio 46 db, crosstalk 53 db, and timing accuracy
within less than 0.2%.

PORTABILITY: The complete TELEFUNKEN M-97 weighs
under 30 pounds, measures only 9” x11%2" x 16”. And
the M-97 has its own balanced stereo eliptical speaker
system for optimum radiation of highs and lows. Truly a
self-contained sound studio!

YOU NAME IT: Whatever you think critical in the choice of
your next tape recorder, you'll find it in TELEFUNKEN, Use
the handy coupon for more information. .. or better still
...see your TELEFUNKEN Dealer now!

A% American Elite, Inc.

A1 48-50 34th ST., LONG ISLAND CITY, NEW YORK
/ Telefunken Sales & Service
1903 Headquarters for over a decade

Since

AMERICAN ELITE, INC,, DEPT, 60
48-50 34th St., L. 1. City, N. Y.

Please send me full information on the complete
TELEFUNKEN line of Tape Recorders.

Name.
Address.
City

Zone State
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SEMICONDUCTOR RECTIFIER
COMPONENTS GUIDE, Second Edition

The newly published second edition of the
GE Semiconductor Rectifier Components
Guide contains 27 additional pages of speci-
fication data. It of-
fers the power
supply designer a
convenient refer-
ence book for the
planning of recti-
fier circuits and
for the selection of
silicon, germani-
um, selenium, and
copper-oxide recti-
fier components.
Many charts are
included, and one
of the 19 chapters
contains a current
listing of Joint
Electron Device
Engineering Council rectifier types with
cross-reference information to specifica-
tion data. The guide was prepared in the
Application Engineering Center of GE's
Rectifier Components Department.

Published by the General Electric Co., Au-
burn, N. Y. 142 pages. Soft cover. 50 cents.

Guide @

(> W N 6 Y

FUN WITH RADIO-CONTROLLED MODELS
by Edward L, Safford, Jr.

Written by a pioneer in the R/C model
field and author of other volumes on the
same subject, this book takes the reader
step by step through all phases of radio
control. It is a ‘“learn-by-building’ text.
The reader begins by assembling basic
units, such as relay and steering devices, to
become familiar with their operation. Then
he learns how to use R/C equipment, both
constructed and manufactured, in model
boats, cars, and airplanes. Diagrams and
photos accompany much of the text, and
there is a 14-page glossary of R/C terms.

Published by Gernsback Library, Inc., 154
W. 14th St., New York 11, N. Y. 160 pages.
Soft cover. $3.20.

(Continued on page 30)
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Developed in the field

to pay off in performance

down the road

onty $159%

(S-meter optional extra)

New, improved version of
Hallicrafters’ high-performance
CB-3 27-mec. transmitter/re-
ceiver—incomparable result of a
30,000-mile, continuous-opera-
tion field test under the most
punishing conditions imaginable.

%N

B

S-meter kit—easy to install as shown
in photo above. $8.95

dual conversion
citizens band

TRANSMITTER/RECEIVER

Features:

e 8-channel, crystal controlled
convenience

e Dual conversion

e Improved electronic squelch

e P’rovision for S-meter

e Built-in jack for remote speaker
and future accessories

e Audio output over 2 watts
e 6 kc. selectivity
e FCC type-accepted.

the new ideas
in communications

are born at . ..

hallicratfers

5th and Kostner Aves., Chicago 24, lllinois

December, 1962
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MODERN COMMUNICATIONS COURSE,
Volume 1, Radio-Frequency Systems
by Edward M. Noll

The increase in two-way radio communica-
tions in recent years has placed the trans-
mitter in almost as prominent a position as
the receiver. Thus.
there is a growing
demand for techni-
cians who under-
derstand the func-
tion and operation
of transmitting
equipment, and
who can maintain
this type Of geal‘ RADIO.FREQUEMCY BYSTEMS
The first volume "
of this complete d
course on radio g
commuhications ¢
systems describes (g0
typical circuits and |
antenna systems
used for r.f. transmission. Experiments and
review questions are given at the end of
each chapter, and numerous diagrams,

BIGDERN

COMMUNICATIONS
ROURSE

- Emwane M wone |

photos and schematics clearly illustrate the
subject matter.

Published by Howard W. Sams & Co., Inc,
1720 E. 38th St., Indianapolis 6, Ind. 256
pages. Soft cover. $4.95.

A>T v U vel

SINGLE SIDEBAND FOR THE RADIO
AMATEUR, Third Edition
edited by the American Radio Relay lLeague staff

The revised and expanded third edition of
Single Sideband for the Radio Amateur
contains over 75 selected articles. This book
is a comprehensive digest of the most note-
worthy material on the theory and practice
of SSB (single sideband) operation which
has appeared in QST (the ARRL monthly
publication) over the years. A general his-
tory of SSB is presented, and construction
projects are included for linear amplifiers,
receivers, filter systems, and many acces-
sories. The book is well illustrated with
photos, diagrams, schematics and tables.

Published by the American Radio Relay
League, Inc., West Hartford 7, Conn. 224
pages. Soft cover. $2.00.

(Continued on page 32)

CITIZEN BAND STANDARDS BY SONAR

When performance is critical and reliability a necessity SONAR CAN BE DEPENDED
UPON. CB standards of Sonar must and will aiways be above and beyond what is

expected. Write for full particulars.

—

gt T

MODEL G Featuring the NEW Sonar noise silencer.
Dual conversion « RF output meter « Signal strength
meter . Crystal spotting switch . illuminated panel
. 8 channels crystal-controlled - Receiver tunes 23

channels - Class "B’ modulation

Complete with 1 pair of
crystals and microphone

| SONAR RADIO CORPORATION

$229%0

By

MODEL E FccC typ= accepted - 8 channels, crystal-

controlled transmizter/receiver - Tunable receiver
for 23 channels . Powerful transmitter 100% Class
B modulated - Automatic noise limiter . Lightweight,

compact.

Complete with 1 pair of
crystals and microphone

$179%

INAIVLE..... o s i i momeoat i  ommmise  smotit' ' S st msl e Sl e
I 73 Wortman Ave., Brooklyn 7, N.Y.
Please send me complete information on PN 0] 0] 3 8 31T PO PPPIPPURUTI PP
LD Model € [J Model G Dept. 212 ClITRY qociccii - rm o s sttt - 77 STATE. ...
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In today's world...

What does it take to feel like a man?

It takes action to feel like a man. Takes pride,
too, and good, skillful {raining. Join the
modern Army’s Combat Arms program and
you’ll have all three.

Pride ? In Combat Arms it makes no differ-
ence whether you select Infantry, Armor, or
Artillery. You'll be proud of any one of them.
And you'll end up proud of yourself, too.

Action? In today’s modern Army it’s go all
the way. Every unit is smooth, fast, and flex-
ible. And every day brings fresh, new chal-
lenges. It takes real men to cope with them.

December, 1962

Training? In today’s world nothing but
skilled hands and minds will do. The whole
Army is like a huge, well-oiled engine—with
men and machines closely interlocked. It
takes men to fit into this kind of picture.

And of course you have other choices, too.
Want Combat Support or Technical Train-
ing ? Then ask for Electronics, Heavy Equip-
ment, Transportation or Maintenance. It’s
as simple as that. If you're qualified, your
choice is guaranteed before you enlist. Find
out how to feel like a man in today’s fast-
changing world. See your local Army re-

-eruiter today!
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To gulde 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

'fIi‘ecc'lhmman in many exciting, growing
elds:

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

Get all the facts about job opportunities,
length of study, courses offered, degrees
you can earn, scholarships, part-time work
— 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

LR LYY L L]

MAIL COUPON TODAY!

O I'm eligible for veterans education benefits.
Discharge date. mMs-117

Milwaukee School of Englneering ]
Dept.PE-1262,1025 N. Milwaukee St., Milwaukee, Wis. §
Please send FREE ‘‘Your Career’’ booklet :
I'm interested in 3
[J Electronics O Radio-TV Computers g
O Electrical Engineering {J Mechanical Engineering g
Name. Ape. :
PLEASE PRINT N

Addres: 1
City. Zone. State. :
[ ]

[ ]

(]
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New Literature

“Electronics for Everyone” is the theme
of the 1963 Allied Radio catalog. Increased
to 464 pages, this

edition represents /4 i :
over 600 leading ¥
manufacturers and - o u’fﬂ
70,000 product cate- ELECTRONICB
gories (114 pages for everyone

are on the Knight-
Kit and pre-wired
Knight lines of au-
dio equipment).
New developments
in all phases of au-
dio, hi-fi, and com-
munications are
highlighted, rang-
ing from the latest fully transistorized
stereo units to the newest in kits, parts,
and components. To receive your free copy
of Catalog No. 220, write to the Allied Ra-
dio Corporation, 100 N. Western Ave., Chi-
cago 80, Il

1963

R e
SATRLOR paT

/
g
1
i
¢
i
j
%

The 1963 284-page Radio Shack catalog
features over 10,000 individual items made
by major manufac-
turers. A large por-
tion of the catalog is
devoted to stereo/hi-
fi systems designed
by Radio Shack en-
gineers. For the ham,
kit builder, and elec-
tronic repairman,
there are over 60
pages of receivers,
transmitters, test
equipment, parts,
and tools. In addi-
tion, the CB trans-
ceiver section has been greatly enlarged.
Copies may be ohtained from Radio Shack,
730 Commonwealth Ave., Boston 17, Mass.

A detailed booklet is now available on the
Amperex Type 6GBS5, all-glass, beam-power
pentode. Designed for use in TV-receiver
horizontal deflection stages, the tube is
equipped with a unique *“cavitrap” plate
which gives it an unusually high plate-to-
screen-grid current ratio. For a copy of the
free, 10-page brochure, write (on company
stationery) to Amperex Electronic Corp.,
Semiconductor and Special Purpose Tube
Division, 230 Duffy Ave., Hicksville, L.I.,
N.Y.

Always say you saw it in—POPULAR ELECTRONICS



CIRCUITS AT HOME
with the Deluxe $1
PROGRESSIVE RADIO “EDU-KIT/‘®

A Practical Home Rudio Course

% No Kncwledge of Radio Necessary

Y No Additional Parts or Tools Needed
* SQ. WAVE GENERATOR % EXCELLENTBACKGROUNDFORTV
* SIGNAL TRACER

% AMPLIFIER *

% SIGNAL INJECTOR A
% CODE OSCILLATOR % Sold In 79 Countries

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

The ‘*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, Yo I iearn radio t heory. construc-
tion practice and servicing. THIS IS A COMPLE(E RADIO COURSE IN EVERY DETAIL.

You will learn how to build radios, using rugular schematics; how to wire and solder
in a protessional manner; how to service radi You witl work with the standard type of
punched metal chassis as well as the latest develonmmt of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and oscillators, detectors, rectificrs, test equipment. 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 train tor the Novice. Technician and General Classes ot F.C.C. Radio
Amateur Licenses. | build 20 Receiver, Transmitter, Square Wave Generator, Code
Osciflator, Signal Tracer and Signal Injector circuits, aud learn how to operate them. You
will receive an excellent background for television Fi and Electro

Edu Kit*‘ is the

product of many years of teaching and engincering experience. The ‘‘Edu-Kit’’ will pro-
v':de ygu V\;(l'th a basic education in Electronics and Radio, worth many times the price of
the entire kit

THE KIT FOR EVERYONE
ou do hot neeclthesyzmest background ages and backgrounds have suc:esssmlly
c
hobb

Now Includes

% RECEIVERS
* TRANSMITTERS

used the ‘‘Edu-Kit’’ in more than 7'
tries of the world. The ‘*Edu-Kit‘’ has been
paying carefully designed, step by step, so that
il tind You cannot make a mistake. The ‘‘Edu-Kit‘’
Kit’> a worth-while investment. allows you to teach yourself at your own
Many thousands of individuals ot all rate. NoO instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Kadio °'EOU-KIL'' IS 1ne 10remost eaucational radio kit in the world,
and is umiversally accepted as the standard in the field of eiectronics training. The *‘Edu-
Kit'* uses the modern educational principle of ‘‘tearn by Doing.'' Therefore you construct,
learn schematics, study theory, practice trouble shooting—aii in a ciosely megraced pro-
gram designed to provide an easily-learned, thorough and interesting backzrouna in ram b

ou begin by euam g the various radio parts of the "E Kit You then learn
Iuncﬂon. theory and ing ot these parts. Then you bwmiid slmnle radio, With this "rst
sct you will enjoy Iisteninz to reguiar broadcast stations, learn theory, practice testing'
and trouble-shooting. Then you build a more advanced radm. learn more advanced theory
?nd techniques. Gradually, in a progressive manner, and own rate, you will
ind yours

our
conslruc(lnz more advanced multi-tube radio clrcults. and doing work like a

Included in the "Edu Kit'* course are 20 Rcceiver, Transmitter, Code Oscillator, Signal
Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofessional
‘‘breadboard’’ experiments, but genuine radio circuits, constructed by means of profession-
al wiring and soidering on mctal chassis, plus the new method ot radio construction known
as ‘‘Printed Circuitry.’’ These circuits operate on your regular AC or DC house current.

THE “EDU-KIT* IS COMPLETE

You will receive all parts and instruciions necessary to build 20 different radio and
clectronics circuits, each guaranteed 1o operate. Our Kits contain tubes, tube sockets, vari.
able, electrolytic, mica, ceramic and papcr dielectric condensers, resistors, tie strips,
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder,
selenium rectifiers, volume controls and switches,

In addition, you reccive Printed Clrcuit materials, includin
special tube sockets, hardware and instructions. You also recei
protessional eledrlc soldering iron. a self-powered Dyna
Tester, The u-Kit** also includes Code Instructions amd the
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You
will also reccive lessons for servicing with the Progressive Signal Tracer and the Progres-
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in
Radio-TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges.
You receive all parts, tools, instructions, etc. Everything is yours to keep.

!____

Choose From These Popular
“Edu-Kit'' Models

#10A: 10 Circuits $14.95 &

F15A: 15 Circuits $19.95

Name

BUILD 10-20 RADIO

only

Troining Eledtronics Technicians Since 1946

Reg. U.S.
Pat. Off.

| FREE EXTRAS

o PRINTED CIRCUITRV

SOLDERING IRON

ELECTRONICS TESTER
PLIERS CUTTERS
ALIGNMENT TOOL
WRENCH SET
VALUABLE DISCDUNT £ARD
CERTIFICATE OF MER
TESTER INSTRUCTION MANUAL

H FIOELITY GUIDE o (Jurzzes
TELEVISION BOOK e RAD
UROUBLES SHOOTING 800K

ERSHIP IN RADIO-TV CLUB:

CONSULTAT lON SERVICE o FCC
AMATEBR LICENSE TRAINING

UNCONDITIONAL MONEY-BACK GUARANTEE

ORDER DIRECT FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7

t
) Send “Edu-Kit"” C.0.D. I wall uay uos(a
~1 Send me FREE additional inforntation (ltscrlhmg “Edu-Kits.”

| SERVICING I.ESSONSJ

You will lcarn trouble-shooting and
servicing in a progressive manner. You
will practice repairs on the scts that
you constract. You will learn symptoms
and causes of trouble in home, portable
and car radios. You will learn how to
use the professional Signal ‘rracer. the
unique Sigoal Injector and the dynamic
Radio & Elcctronics Tester. While you
are learning in this practicat way, you
will be able to do many a repair fob for

the ‘‘Edu-Kit.’* Our Consultation Scrvice
will help you with any technical prob-
lems you may have.

FROM OUR MAIL BAG

J. Stataitis, of 25 Poplar PI., Water-
bury, Conn., writes: ‘‘1 have repaired
several sets for my (riends, and madce
money. The **Edu-Kit'® paid for itscif. |
was ready to spend $240 for a Course,
but I found your ad and sent for your
KII.

aterio. Box 21, Magna,

Utah- "The Edu Klts are wonderful. Here
am ou and also
the answers for them. 1| have bhecen in

Radio for the jast seven years, but hlce
to work with_ Radio Kits, and like

build Radin Testing Equipment. | e B
joyed every minute | worked with the
different kils; the Signal Tracer works
fine. Also like to let you know that 1
teel proud of becoming a member of your

dio-TV Club

RaRobert L. 1534 Monroe Ave.
Huntington, H ught 1 would
drop you a fe S to say that | re-
ceived my Edu-Kit, and was really amazed
that such a hargain can be had at such

frie ¢

get into the swing of it so quickly. The
Trouhle-shooting Tester that comes with
the Kit is really swell, and finds the
trouble, if there is any to he found.''

————

Address

{includes Printed Circuitry) $22.95

#20A: 20 Circuits {includes Printed Cir-

|
|
I
|
F16A: 16 Circuits |
|
|
|
cuitry and 4 Advanced Circuits) $26.95 |

December, 1962

PROGRESSIVE ‘‘EDU-KITS’’ INC.

1186 Broadway, Dept. 599D, Hewlett, N. Y.
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RCGA Training

Can Be The Smartest Investment
You Ever Made!

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

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

34

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

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

Always say

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

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

you saw it in—POPULAR ELECTRONICS



HOME STUDY COURSES

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

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

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

profusely illustrated. You get a com-

plete training package throughout the
entire course.

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

RESIDENT
SCHOOLS

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

No Previous Technical Training
Required For Admission. You
Are Eligible Even If You Haven’t
Completed High School. RCA In-
stitutes Resident Schools in Los An-
geles and New York City offer training
that will prepare you to work in re-
warding positions on research and pro-
duction projects in fields such as auto-
mation, transistors, communications,
technical writing, television, compu-
ters, and other industrial and ad-
vanced electronics applications. 1f you
did not complete high school, RCA
will prepare you for such training with

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

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

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

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

3 NEW LOCATIONS

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

your name on the attached postcard.

RCA INSTITUTES, INC. DEPT. PE-D2 A SERVICE OF RADIO CORPORATION OF AMERICA, 350 WEST 4TH ST., NEW YORK 14, N. Y.
PACIFIC ELECTRIC BLDG., 610 S. MAIN ST., LOS ANGELES 14, CALIF.

December, 1962

The Most Trusted Name in Electronics
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wurest SAMS BOOKS o-

EVERYONE IN ELECTRONICS

-t
USE THIS HANDY ORDER FORM

[ ABC’s of Short-Wave Listening. Your introduction to
. the exciting world of short-wave radio; tells what
l programs are available; gives practical advice on

receivers, antennas, best listening times; a wonderful
guide to this great hobby. Order SWL-1, only. . $1.95

' [ TV Servicing Made Easy, Shows how the experts repair
the tougher types o TV troubles. Tells you how to
troubleshoot. analyze and solve problems you may

l find in every type of circuit. Order SME-1, only $2.95

(J How to Repair Major Appliances. Explains operating
' principles and shows how to repair refrigerators,
freezers, automatic washers, dryers, d)shwashers.

I Earbage disposal units, air conditioners, water
eaters, etc. Order MAJ-1,0nly.............. $3.95

I (] Medical Electronics Equipment Handbook. Covers all the
major equipment now in use in this fascinating field.
Describes their function, operation, adjustment, and
repair, Order MED-1, (har bound) only ....... $6.95

(] Fundamentals of Radio Control. Explains how devices
l are controlled by audio, light-wave, infrared, micro-
wave and radio frequency transmissions. Describes

l applications and operation. Order RCF-1, only. $3.95

(7 Broadcast Engmeenng Nntehonks Yol. 1, TELEVISION
TAPE FUNDAMENTALS. Provides a complete
understanding of the operatmg principles, applica-
tions, and maintenance of video-tape equipment.
Order BEN-1, 0nly. . . ..., $5.95

O RF Interference Control Handbook. Analyzes all types of
I F interference; describes sources, types and effects
of interference, and how to detect and control it.

I Order RiC-1, (hardbound) only.............. $6.95

[ Computer Basics, 6 Volumes. The definitive work on
l Computer theory, design, operation, testing, and
maintenance. Truly the most authoritative course

on the subject available today. In six volumes.
Order CSP-60, 0nly........oooviiiiinninnn. $27.00

Servicing Transistor Radios(Vol.16,1962models) TSM-16 2.95
Auto Radio Manual (Vol. 16, popular late models) AR-16 2.95

Ask for the S Booklist, describi
FREE! 32 cols sama eamei, corerons
>~ FREE!

Index to Photofact, worid's finest cir-
T
= "'| HOWARD W, SAMS & (0., INC.
s .

cuit data on 53,000 TV & radio models.

Order from any Electronic Parts Distributor, or
mail to Howard W. Sams & Co., Inc., Dept. M-92
4300 W. 62nd St., Indianapolis 6, Ind.

Send hooks checked above. $
l {J Send FREE Booklist. [ Send Photofact Index

0O ABC's of Citizens Band Radio. ACR-1 ...$1.95
0 Electronic Games & Toys You Can Build. EGT-1,, . 2,50
0O How to Read Schematic Diagrams. RSD-1.. ... . 1.50
0O Modern Dictionary of Electronics. DIC-1 ... 6.95
0O Handbook of Electronic Tables & Formulas. HTF-2 .... 3.95
0O Servicing Electronic Organs. ORG-1 ... 4,85
O Solving TV Tough Dogs. TDM-1. ., . 2.50
0O ABC's of Tunnel Diodes. TDK-1. .. . 1.95
0 Radio Receiver Servicing. RS-2 2,95
=]

D

enclosed.

Name

' Address

City. State
Wsmm N CANADA: A. C. Simmonds & Sons, Ltd:, Toronto 7 s

Zone___
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— DATEBOOK ______

NOV. 28-DEC. 2
International Communications Fair
New York Coliseum, New York, N.Y,

DEC. 4-6

Computer Conference

Sheraton Hotel
Philadelphia, Pa.

21-24

National Symposium on Reliability
& Quality Control

Sheraton Palace Hotel,
San Francisco, Calif.

JAN.

JAN, 28-31
Electrical Engineering Exposition

New York Coliseum, New York, N.Y.

30-FEB. 1
Military Electronics Convention
Ambassador Hotel,

Los Angeles, Calif.

JAN,

FEB. 11-15
International Symposium on
Quantum Electronics
UNESCO Building & Parc de
Exposition, Paris, France

FEB. 20-22
International Solid State
Circuits Conference
Sheraton Hotel & University of
Pennsylvania, Philadelphia, Pa.

MARCH 25-28
IRE International Convention
Coliseum & Waldorf-Astoria
Hotel, New York, N.Y.

APRIL 17-19
Southwestern IRE Conference
& Electronics Show (SWIRECO)
Dallas Memorial Auditorium,
Dallas, Texas

MAY 7-9
Electronic Components Conference
Marriott Twin Bridges Hotel,
Washington, D. C.

MAY 20-22
Electronic Parts Distributors Show

Conrad Hilton Hotel, Chicago, Il

Always say you saw it in—POPULAR ELECTRONICS




EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD-TEL
Qaty. Type Price | Qty. Type Price | Qty. Type Price | Qty. Type Price
0z4 .79 6AUB .87 .6K8 .63 .12CUs .58
—1AX2 .62 | __ _BAVE .41 654 .52 12Cu6 1.06
—-1B3 .79 6AWSE .90 6SATGT .99 12CX6 .54
1DNS .5¢€ .6AX4 .66 8SHT 1.02 |__12D4 .69
—1G3 7€ .BAXS 74| 8817 .88 12DE8 .83
13 ol 6BA6 .50 B6SKIGT .95 12DL8 .88
1K3 atfs .6BCS .61 BSLTGT .84 120Q6 1.04
1RS ol 6BC8 1.04 6SN7 .65 .12DSs7 .84
185 .7€{ __6BES .58 65Q7GT .94 12075 .76
1T4 e 6BFS .90 6T4 .99 12077 .79
1US € .6BF6 .44 6T8 .85 12078 .78

- 1X28B -82 __68G8 1.70 suU8 .83 120ws .89
—.2AF4 g€ .6BH8 .98 BVEGT .54 12DZ6 .62
3ALS .46 .6BJE .65 w4 61 12EDS .62
__3AUSB .5¢ 6BJ7 .79 W6 Al __12EGE6 .62
__3AVE .42 6BK7 .85 6X4 .41 12EK6 .62
-3BCS .62 6BL7 1.09 .6X8 .80 12EL6 .50
3BNE .75 .6BNG .74 7A8 .68 _12EZ6 57
__3BU8B  .75| __6BG6 1.12 TAUT 65 12F8 .66
J3BY6 .58 6BQ7  1.00 JEYE .75 12FA6 .79
3BZ6 -5€ B8BUS .70 FALS .69 12FM6 .50
_.3CB6 .5€ 6BX7 1.11 8AUSB .90 12FR8 .97
3Cs6 .5¢€ 6BZ6 .55 8AWS .93 12FX8 .90
.3DG4 .BE 6827 1.03 .8BQ5 .60 12GC8 1.06
—3DK6 .6C 8C4 45 8CG? .63 12J8 -84
—3DTe 6CB6 .55 BCM7 .70 12KS .75
3GKS 6CD6 1.51 8CN7 .97 12L6 73
.3Q4 —6CG7 .61 8CS7 .74 12SF7 69
354 —6CG8 .80 8EB3 .94 12SK7GT .95
3va K 6CL8 .79 8FQ7 .56 125L7 .80
_4BQ7 1.01 8CM7 .69 9CL8 .79 J128N7 .87

. 4CS6 .61 6CN7 .70 11CY7 .75 125Q7GT .91
4076 5% 6cas .92 12A4 .60 1207 .62
4GM6 .6C .6CR6 .60 | —_12ABS .80 12Ve .83
—_5AMB .7¢ | —_6CS56 .57 12AC6 .55 12we 1
5ANS -9C 6CS7 .69 12AD6 57 f__12X4 .47

5AQ5  .5¢ 6CUS .58 12AE6 .50 17AX4 .67
5AT8 .8% sCU6  1.08 12AE7 .94 170Q6 1.06
SBK7 .8 6CYS .70 12AF3 .73 18FW6 .49
58Q7  1.01 sCY7 .71 12AF6 .67 18FXE .53
5BR8  .BZ 6DA4 .68 12816 .62 18FY6 .50
5CGE8 .81 6DE6 .61 12AL5 .47 19AU4 .87
5CL8 7€ 6DG6  .62| _ 12aL8 .95 19BG6 1.39
5cas .84 60J8  1.21 12A@5 .60 19EA8 .79
SEAB .80 6DK& .59 12AT6 .50 1978 .85
SEUB .80 6DN6  1.55 12AT7 .76 21EX6  1.49
546 72 6DA6  1.10] __12AU6 .51 25AX4 .70
5Ta 86| __6DTS .81 12AU7 .81 |.__25CS5 .53
5U4 .60 60T6 .53 124V6 .41 25CA5 .59
5U8 .84 60T8 .94 12AV7 .82 25C06  1.52
5V6 .56 | ___6EA8 .79 12AX4 .67 25CU6 1.11
_5X8 .82 6EB5 .73 124%7 .63 2SDN6  1.42
5v3 .46 6EB8 .94 12AY7 1.44 25EHS .55
6AB4 .48 6EMS .77 12AZ7 .86 'SLE .57
6ACT .96 6EM7 .82 12B¢ .68 | 25w4 .68
BAF4  1.01 6EU8  .79|__ 12BD6 .50 | _ 32ET5 .55
6AGS .70 6EVS .15 128E6 .53 35C5 .51
6AH4 .81 6EWE .57 12BF6 .60 [ __ 35L6 .60
6AHE  1.10 6EY6 .75 12BH7 .77 | __35w4 .42
6AK5 95| __ 6FG7  .69|_ 12BK5 1.00 3525 .60
6ALS .47 6FV8 .79 12BL6 .56 36AM3 .38
6AMB .78 6GHS .80 12BG6 1.16 50B5 .69
I Senc For New Tube & Parts Catalog 6AQ5 .53 |___6GKS 61| 12BR7 .74 | __socs .53
- '3 6ASS5 .60 _.6GK6 .79 12BV7 .76 .50EHS .55
o Sené For Trouble Shoohng Guide BAT6 .49 | 6GN® 94|  12BY7 .77 |__ sole .61
6AT8 .86 _6HE .58 | __12BZ7 .86 |___70L7 .97
Be your own TELEVIS'UN REPAIRM‘N —_6AU4 .85 |___6JS56T .51 ___12CN5 .56 11723 .85
- __BAUE .52 6186 7 .67 i R
The Original NOW YOU CAN . 12CRe 807 &
FIX YOUR OWN Tv SET BOOK fommoomm ORDER FORM @ MA'T'-lT'ODAY S
) Yoo can fix your own TV if you have TV Fiait i . ota
H Bouk . . . because 80% of troubles are caused : RAD-TEL Tube Co Tubes 5. :
by ‘tubes. This book explalns, illustrates trouble Dept.PE-12 Total
1 P 1
ané what tubes cause this trouble. Pinpoints in H Part(s) $- 1
i over 3000 layouts by model number, pasition and | 55 Chambers Street Postage $ |
> type tube causing trouble. $g .00 ! Newark 5, New Jersey Grand [
No. 170 ! Total s ;
S R i e e : H ENCLOSEOD IS § Please rush order. H
asy to work on ] Book(s) Be Your Gwn TV Repairman 4 $1.00 ea. #170 1
- )
-e@mﬂﬂé@ CHEATER CORD i cihs () (5 Ol ! SEND: Cheater Cord 29¢ ea. Lots of 3 - 25¢ ea. #154 b
B ft, No.154 . 29¢ a. Lots of 3 25¢ ea. }  Orders under $5.00 - Add $1.00 handling charge - plus postage.
{] Send FREE Tube and Parts Catalog [}
RAD-TEL TUBE CO. ™ ™" [ sbpatpbtie: ;
s ano HI-FI t
— NAME 1
AP 55 CHAMBERS STREET, NEWARK 5, NEW JERSEY 1
TEIM*: 25% deposit must accompany all orders, balance C.0.0 Orders under $5: AODRESS :
add %) handling charge plus postage. Drders over $5: plus postage. Approx. 8 tubes |
per 1 Ib. Subject to prier sale. No C.0.0.’s outside continental U.SA. CIiTY 2ONE. STATE. :
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BEST BUYS IN STEREO AND MONO Hi-Fi

New Stereo 70-Watt Integratec

Tra.nsis- G FM Muitiplex Tuner ST97 Stereo Amplifier ST70
torized Kit $99.95* Wired $149.95* Kit $99.95 Wired $149.95
Stereo/

Mano e 3 ==
4-Track T

Tape WO QI o ° e & 8 s ‘e ~ 8 W 9 . ¢ @
Deck QPees ail

RP100 FM-AM Stereo Tuner ST96 40-Watt Integrated

Semikit (efectronics in kit Kit $89.95* Wired $129.95* Sterec Amplifier ST40
form) $299.95 Wired $399.95 *Incl. FET Kit $79.95 Wired $129.95

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

28W Integrated Stereophonic
Stereo Amplifier HF81 AM Tuner HFT94 Inc!. FET Dual Preamplifier ST84
Kit $69.95 Wired $109.95 Kit $39.95 Wired $65.95 Kit $59.95 Wired $89.95

- EXCELLENCE

Stereo ; g
Power
Amplifiers . . FM-Multiplex
Kit Wired Autodaptor MX99
100W HF89: $99.50 $139.50 Kit $39.95 Wired $64.95
70W HF87: $74.95 $114.95 Cover Optional, $2.95 Bookshelf Speaker System
28W HF86: $43.95 $ 74.95 (Patents Pending) HFS1 Kit $39.95 Wired $47.95

Citizens Band Transceivers
770 Series
from

ELECTRONICS

Walkie-Talkie
Citizens Band

i Over 2 MILLION
;E?nssscxieg;r#uo - EICO instruments in
Wired $79.95. . use throughout the

Complete with | world. Compare, take
rechzregeable -l them home ~ right
60W CW Transmitter =723 battery & charger. | off the sheif” —
Kit $49.95 Wired $79.95 L from 2000
neighborhood
dealers, most of
whom offer
budget terms.

Metered
Variable Auto-

Transformer AC Peak-To-Peak

Bench Suppiies VIVM =232
& Uni-Probe® DC-5 MC
Model 1073 o (U.S. Pat)) 5” Scope =460
(Z? amps) ) o Kit $29.95 Kit $79.95
Kit $35.95 Wired $47.95 Wired $49.95 Wired $129.50
Model 1078 (712 amps) VIVM =221 General Purpose 5 Scope #427
Kit $42.95 Wired $54.95 Kit $25.95 Wired $39.95 Kit $69.95 Wired $109.95
o —
gty ;
& ‘e léF Signal =
S i 2 enerator % =
e ttd 234 LW 1000 .. Sy PE2
Tube ire Kit 52695  FSu g Ohms/ T 3300 N. Blud, LA G ML T
Tess‘ler wired $39.95 SW@ 5.0 VoIt | %ngﬁd f,ee'cata\odg dtesscfr;eé RS
=62 S -0-M = f ucts,
Kt $34.95 Wired $49.95 kit $1290° i 195F.‘°§;,‘}‘d’§‘,'t¥rpemsnort g'o‘;'::re"éi
Wired $16.90 L ‘ce License, name 0 B age
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LOOK HOW
THEY'RE

PAGKAGING
POWER | 5.

By JAMES JOSEPH

EIE(TRONI(S ENGINEERS at one of
the major U. S. missile plants are
still chuckling — but not the plant’s
medical staff or a vexed patient. This
particular patient was the missile age’s
first casvalty (o scratched leg) to be
bandaged with a dry cell battery!

- 85 The revolutionary space-nge dry cell — with
its 27,"-wide, water-activated strips of silver
:chloude, magnesium, and water-absorbent insulation
- rolled up like so muth govze — somehow got into @

1 “medical kit. A nurse bound up the man’s |n|umd leg with g
( T o




LOOK HOW
THEY RE
PACKAGING
POWER

what amounted to 6 volts and $25.00
worth of ‘“‘electrical gauze’-—before dis-
covering her error.

But her ‘discovery” is shared by
“electronists’ everywhere—probably you
among them. For nowadays portable
power comes in some strange and un-
usual packages. Gauze-like batteries (for
use in space) and some smaller-than-
aspirin tablets (yet packing oomph
enough to power watches, hearing aids,
and miniature circuitry) are opening
new vistas for the electronics experi-
menter. For example:

@ A new magnesium cell (1.5 volts)
licks sub-zero temperatures, which once
doomed dry cells to quick death. Mag-
nesium generates both heat and electrici-
ty, keeps the battery's innards warm
(and operating) as low as —65°F. Re-
sult: now you can operate portable
equipment in winter’s chill, or at frigid,
high altitudes.

@ Stackable “wafer” cells—the nickel-
cadmium rechargeable type—let you
build your own power package to fit al-
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Snap-together cells by Burgess {above, left), rated at 3 volts,
let the experimenter make up non-standard power packs with taps
for transistor projects.
at 1.5 volts, are stacked by the same manufacturer in leakproof
tubes for use in radios, hearing aids, and other portable devices.

Carbon-zinc ‘‘wafers” (above) rated

most any transistorized project. Four
silver-wax-terminaled 1.25-volt d.c. wa-
fers can be stacked one atop another
(connected in series) merely by press-
ing their waxy terminals together. Re-
sult: a 5-volt battery scarcely larger
than a pencil’s eraser.

New solid-state batteries of the sil-
ver-vanadium pentoxide type (high-volt-
age, low-current cells) pack 95 volts in a
1”7-long, %”-diameter true ‘“dry’” cell—
its solid electrolyte is bone dry, can't

freeze. One application: a miniature
“polarization’” source for electrostatic
speakers.

»  Snap-together cells for transistor cir-
cuits are among the newest power
“building blocks”: snap two 3-volters
together in series, and you've got 6 volts
for your low-current project.

“All of which.” grimaces one home ex-
perimenter, ‘“merely adds to the con-
fusion . .. what with more than 2000 dry
cells, big and small, now available.”

Actually, it shouldn’t. Despite new
packaging (most of it miniaturized) and
exotic innards, the electrochemistry of
dry batteries—which is what makes
them work—hasn't changed much since
George Leclanche’s carbon-zinc cell (the
1868 “grandaddy” of the common flash-
light “D” cell). In fact, no radical
changes have been made since about 250
B.C.,, when the Baghdad goldsmiths
electroplated jewelry—including some of

POPULAR ELECTRONICS



High-rate rechargeable nickel-cadmium cell battery
by Eveready (above, left) provides power punch for

cordless drills and hedge trimmers, The Sonotone D-size nickel-cadmium cell (center), rated at 1.25

volts, is designed

for constant output at tamperatures from —40° F to +160° F. Button-cell construc-

tion with nickel-cadmium ‘‘innards'’ by Burgess (right) permits stacking cells for home-brew projects.

Cleopatra’s—with copper-iron batteries.
So, let’s talk about “dry” cells, most

of whose conductive electrolyte isn't

really dry but rather a wetted paste.

Then and Now. The basis for all bat-
teries is galvanic action—electricity gen-
erated by chemical interaction between
two dissimilar elements (typically, a car-
bon and a zinc plate) separated by a
chemical conductor (an electrolyte).
Connect the carbon and zinc plates ex-
ternally, and an electrical current flows.

Inside the battery, current flows to
the positive plate (carbon) from the
negative plate (zinc). As it does, the
zinc plate is gradually consumed.

Such simple chemistry produces, at
best, about 1.5 volts. But simple as it is,
the basic cell is a chemical maverick.
Hydrogen bubbles formed in the chemi-
cal process film the positive plate, block-
ing current flow. So engineers have to
devise complex (and often secret-formu-
la) electrolytes which also act as ‘“‘de-
polarizers”—chemical ‘sponges” which
soak up or absorb the hydrogen bubbles,
unblocking current flow. One such de-
polarizer is manganese dioxide (artifi-
cial manganese is generally used, but its
absorbent purpose is the same).

Now that the space and transistor age
is here, the changes in packaging are
radical, and we find:

@ Pill-sized nickel-cadmium cells that
you can recharge upwards of 500 times.
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@ Alkaline midgets with nearly 10 times
the life of carbon-zinc batteries—and
which, unlike the latter, let you all but
drain them of their stored energy before
their voltage falls below circuit-operat-
ing minimum (the so-called ‘“cutoff
point”).

@ ‘“‘Reserve” cells which lie dormant
(you can store them for five years or
more), don’t perk up or put out voltage
until dunked in water; they're ideal for
emergency transmitters, alarms, or sig-
nal devices.

For every circuit and application,
there’s a just-right battery size, shape,
weight, and volt-ampere life rating. The
trick’s in knowing which battery when

—and why.
Carbon-Zinc Cells. The low-cost, nom-
inal 1.5-volt “‘traditionals” now come

packaged not only in conventional shapes
(1% to about 22'% volts, cylindrical; up
to 510 volts, rectangular, in multi-cell
packs), but also as flat, midget-sized,
and bantam-weight ‘“buttons” and “wa-
fers.”

The smallest “buttons” (less than %”
in diameter) weigh only a quarter of an
ounce, yet pack 1! volts. Some factory-
stacked (and packaged) wafer-celled
batteries range to 22' volts. One husky
13.5-volter (Burgess’'s PM9 transistor
“activator’”’) weighs a mere 2% ounces
and is a veritable midget power plant for
transistor circuits.
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CONTINUOUS TEST AT 70°

1 2-1/4 OHM {500ma) LOAD

RIPRESENTS AVERAGE DRAIN OF PRZ LAMP
| !

|
NICKEL-CADMIUM
1

i
D CELL

1 t
ALKALINE D CELL
.

Burgess’s new rectangular wafers
(their corners are slightly rounded)
sandwich an artificial manganese dioxide
mix between flat discs of carbon and
zinc. The sealed sandwich is wrapped in
pliofilm. A spot of silver wax on the
cell's negative and positive sides pro-
vides perfect “wireless” contact, for
stacking. Stacked cells (as many as
nine to a stack) are wrapped in Mylar
insulating film and packaged as round
or rectangular dry cells of from 3 to
13.5 volts.

A typical wafer (such as the Burgess
1'2-ounce “K" cell., which is 1%” long,
less than 1”7 wide) can deliver 15 mil-
liamperes for about 14 hours before the
cell’s nominal 1.5 volts falls to about
0.9 volt, beyond which most circuits
won't operate.

Eveready's new carbon-zine ‘“‘cathodic
envelope’ cell for transistorized portable
circuits sandwiches the negative zinc
plate between two flat cakes of depolar-
izer mix. Encasing this “anode sand-
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wich,” and bonded to a plastic envelope
sealing the cell, is the cathode collector
—a special carbon-impregnated, current-
conducting film of plastic and metal foil.
Result: greater power, since the electro-
chemical reaction takes place from both
sides of the sandwiched zinc anode.

A typical 6-volt ‘“‘cathodic envelope”
(such as Eveready's 2713) weighs only
four ounces, and is rated at 140 service
hours with a 15-ma. drain.

Carbon-zinec cells, however, have a
common failing: their voltage output
constantly decreases with current drain.
By contrast, some newer dry cells (the
alkaline and rechargeable nickel-cad-
mium types, for example) hold their
rated voltage until almost the end of
the cell’s life span.

According to a well-known dry cell
engineer, ‘““you've got to fit your circuit
to a just-right battery-—and that goes
double if it’s a carbon-zinc cell you're
figuring on as your power source.” A
typical “life”” curve for a carbon-zine

POPULAR ELECTRONICS



“D" cell (see graph at left) shows why.
Carbon-zine voltage falls with every
milliamp you draw from it . .. and also
with temperature.

Suppose the circuit you're building
draws 500 ma. Suppose, too, that the
components won’t operate if battery
output falls below 0.8-volt (that is, when
the cell’s normal 1.5-volt charge is half
depleted). This 0.8-volt point is your
circuit’s “cutoff” or “end point” voltage.
(Remember those two terms; they rule
your selection when it comes to any bat-
tery, especially the carbon-zinc type.)

As the graph indicates, if your circuit
is drawing 500 ma., this particular cell's
output falls below your circuit’s “cut-
off” voltage just short of 3 hours of
continuous battery use. If, on the other
hand, your circuit draws only 2.5 ma.,
the cell will operate nearly 70 hours
before exhaustion.

Obviously, you’ll need a battery with
longer than a 3-hour life for a 500-ma.
circuit. But, for a 2.5-ma. drain, this
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battery might prove the ideal (and eco-
nomical) portable power package for
you. See the difference? Just “any” dry
cell won't do.

Mercury Cells. So named because their

positive electrode 1is mercuric oxide
mixed with a conductive material, mer-
cury cells are both more expensive (but
not much) and heavier (considerably)
than carbon-zinc cells.

Offsetting the slightly lower Iinitial
voltage of the mercury cells (1.35 volts
compared to 1.5 for the carbon-zinc type)
is their relatively constant voltage out-
put over much of their service life. You
start with less initial voltage, but actu-
ally get out more sustained power. In
fact, about 80% of a mercury cell’s elec-
trical capacity is drained before the
“cutoff” is reached, at about 0.9 volt.

One of the smallest mercury ‘‘activa-
tors” is Burgess’'s ‘“button” Hg-312—a
tiny, '4”-dia., steel-encased cell (steel
casing is ideal where voltage regulation

(Continued on page 93)
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All-American Five
Goes C PO

T DOESN'T take much effort to get an
amplifier to oscillate at audio fre-
quencies. In fact, the audio section of an
Simple circuit addition “All-American 5” home receiver can be
converted to a code practice oscillator
(CPO) very easily. And the oscillator
will have one wunique advantage over
. other types of CPO’s—background noise
a code practice oscillator and static on the broadcast band will be
heard and will sound much like the
“hash’ usually received along with trans-

mitted code messages.
The additions to the receiver are sim-

lets your receiver double as

DIODE DETECTOR, AVC ple, as }tlhe Sc}flrlna}tllc dia-
AuDIO POWER
AMPLIFIER AMPUEIER gram shows. that you

TYPE 12507 l(_1 TYPE 50L6-6T really need is a 33,000-
ohm, Y% -watt resistor and
some wire; however, add-
ing an open-circuit phone
jack will let you remove
the telegraph key when-
ever you wish. With the
key open or unplugged,
the receiver will operate
normally. To wuse the
CPO, just turn on the set,
and tune the dial to some
point where no stations
can be heard. Then de-
press the key, adjust the
Schematic diagram ;hovzs ?lédi? sta)ges 0; volume control for the tone you want,
an ‘‘All-American 5’ (soli ines) an ’ s '
added circuit for the CPO (dashed lines). ang ﬁ’srgeoiltzﬁtigg :S?;t,&ollll_’f:egr .
5" circuit contains no power transformer
to isolate it from the a.c. line. So be
careful not to come in contact with the
leads to the key or the brass parts of the
key itself. Also, since the exposed metal
parts on the phone jack will be “hot,”
the jack should be mounted on a bracket
inside the cabinet and positioned so that
it will be behind one of the existing open-
ings in the rear cover. If an opening
must be cut, be careful not to damage
the loop antenna.
When the CPO isn’t needed, it may be
necessary to remove the key to reduce
audio hum. —Howard C. Hall, 5W056

Nernma s

“You're ringing the doorbell.”
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SENSITIVITY By ARTHUR J. DAVISON

~

This photoelectric sensing device not only tells you when
something 1is passing in front of it—the gadget will also

indicate wchether that something is . . . coming or going!

OST “CUSTOMER-ANNOUNCING"” SYSTEMS do a fine job of letting a
storekeeper know when someone has passed through his shop door. But
suppose the storekeeper’s working in back when the signal sounds. Does
the clerk in front need help with another customer—or has the original
customer gone out the door?

This interesting photoelectric device will solve the problem very nicely.
Employing twin photocell-and-relay systems, it unfailingly announces the
direction of movement of any person or object breaking an associated
light beam. You can use it to actuate separate “in” and ‘‘out” lamps, a
buzzer and bell combination, or whatever else your imagination suggests.

Construction. The components are mounted in a 6”7 x 6” x 6” utility box
having a built-in chassis. Parts placement is illustrated in the photos
and diagrams but (except for photocells PC1 and PCZ2) isn't critical and
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If the schematic diagram of the ‘‘sensor’’ looks a trifle
complicated, keep in mind that one side of the circuit
is simply a ‘“mirror image'’ of the other side (two sep-
arate circuits are required to indicate both ‘‘coming”
and ‘‘going’’). The numbers from 1 to 11 on this diagram
correspond to similar numbers on the two pictorials.
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can be varied to suit your own taste.

For the sake of clarity, most of the
wiring has been eliminated from the pic-
torials. The leads or terminals of all im-
portant components, however, are keyed
to the schematic diagram by means of
matching numbers,

When carrying out the wiring, no spe-
cial care need be taken with the lead
dress; all leads may be routed in the most
convenient manner. Install rubber grom-
mets as shown in the pictorials to pass
wires through the chassis.

Photocells PC1 and PC2 are installed
on the box’s front panel as shown on
page 50. In order to prevent stray light
from affecting the photocells, they are
set back in 21" “wells” made from 9-pin
tube shields. These wells are set far
enough apart (1';”) so that PCI and
P(C2 will operate independently.

Note that the shields are press-fitted
over shield bases (see Parts List) which
have been pushed through holes in the
panel. The circular lip at the top of each
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shield is first sawed off, and slots are cut
to clear the shield-retaining bosses on
the base. The opening at the other end
is slightly enlarged with pliers so that
it will fit the casing of the photocell
snugly.

The spacing of the pin terminals on
the photocells specified for PCI1 and PC2
is such that any pair of opposite contacts
on a 9-pin tube socket will slip over them.
This type of socket, then, is used to
make the connections to the photocells.

Setup and Adjustment. First provide
yourself with a suitable light source. A
6-volt, lantern-type flashlight-—among
other things—will do the job. If you use
such a flashlight, a 6-volt filament trans-
former can be installed in place of the
battery. But be sure that the flashlight’s
reflector is made of metal rather than
plastic. It's possible that transformer
heat might warp some plastics.

Aim the light beam so that it crosses
the doorway and strikes PC1 and PC2—
making sure that the two photocells are

POPULAR ELECTRONICS



versemsassansnsneass PARTS LIST reseesasasasnnnnnnas

C1-—30-uf., 150-volt clecirolytic cupacitor

C2- Dual 100-uf., 150-volt clectrolytic capacitor

D1-—-400-P1V. 750-ma. silicon diode (Lafayelte
S§1-196 or equivalent )

11—NE-51 ucon lanip

I1,72—Chassis-mounting a.c. outles

N1, K2—3000-0hm plate relay. s.p.d.i. contucts
(I’o;/cr & Brumfield Scrics LB-5 or equiva-
lent

K3. K4-—3000-0/m plaie relay, 3-p.d.t. contucts
(Guardian “Universal 200”7 Series; 200-5000
D coil, 200-A15 contuct assembly with one
pole wiused—or equivalent )

PC1, PC2-—Cadminm phetocell
886 or equivaleut )

R 1—356,000-0/tm. Vi-watt rexistor

R2, R3—30,000-0hm potentiomeler

R4, R5—3300-0/im, 2-wall resistor

Si—D.ps.t. toggle switch

T1—Filameni transformer: primary. 117 volls;
secondary, 6.3 volts @ 1.0 amp. (Knight 62
G 030 or cquivalent )

TSi—4-terminal. barricr-type terminal
(Cinch-doncs 4-140 or equivalent)

1--6" x 6" x 6” wtility casc with 434" x 534" «
1347 chasxis (Premier CA-1405 or equivalent)

2. Shield buses for 9-pin miniature Inbe socket
(Cimch-Joues YSB1 or cquivalent)

2-—234" shiclds for 9-pin miniature tube (Cinch-
lones 9873-1 or equivalent)

2—-9-pin miniature tube sockels

Misc—Line cord and plug. rubber grommels,
terminal strips, hardware, wire, elc.
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Lafayette AS-

strip

AT I E NN T US U TN U B aE NS I NSNS AN NN NN AN E NN BRI AR E RN

Underside of chassis should look like this
before bulk of wiring is put in place. Lead
dress is not at all critical, and rubber grom-
mets can be used wherever necessary to pass
wires through the chassis. The number 2"
on jacks J1 and J2 refers to screw heads.

illuminated with equal intensity. Then
turn on ‘“power"” switch SI. Neon power
indicator /1 should now glow.

Move both “sensitivity” controls (R2
and R3) to their maximum-resistance
positions. Then turn them in the op-
posite direction until the relays they con-
trol (K1 and K2, respectively) pull in—
and continue for another quarter-turn.
These settings should be about right, but
in the first few hours of operation there
may be resistance changes in the photo-
cells calling for further reduction in the
resistances of R2 and RS3.

Now all you have to do is connect the
signaling devices. If the photocell unit
is placed so that people on the way in
will darken PC1 first, connect the ‘in”
signals to J1 and/or terminals 1 and 2
of TS1. The ‘“out” signals are connected
to J2 and/or terminals 3 and 4 of TSI.
If people coming in will darken PC2 first,
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HOW IT WORKS

The a.c. line voltage is rectified by dicde D1
to furnish d.c. for relavs N1-K'4, and capacitor
C1 filters this d.c. voltage well enough to prevent
chattering. The coils of relays A7 and K2 are
each connected. across the d.c. supply. in series
with a “sensitivity control” and photocell (R2
and PCI. R3 and I’C2).

As long as a light beam strikes the photocells,
their resistances remain low, and R2 and R3
can be adjusted to pass enough current to pull in
K1 and K2 respectively. But if either PC1 or
PC2 is darkened. its resistance will immediately
increase. and the current flow will decrease
enough to drop out the appropriate relay.

The photocells are so placed that a person
walking by them. depending on whether he's
coming or going. will darken PCI or I’C2 first.
Ii PC1 is darkened first. A7 drops out and con-
tacts 2 and 3 of that relay close. This connects
capacitor C2a and resistor A4 (through con-
tacts 2 and 3 of A'4) in secries with the coil of
K3 and the d.c. supply.

Current from the supply flows through K3's
coil and R4 to charge C2a, and the charging
current pulls in A'5. Since contacts 4 and 5 of A3
have now closerl. the 6.3-volt secondary of trans-
former T1 is connected across terminals 1 and 2
of terminal strip TS7. In addition, contacts 7 and
8 of A3 make the a.c. line voltage available across
outlet /1.

Though contacts 1 and 2 of K3 also close. this
accomplishes nothing until photocell PC2 is
darkened. Then A2 drops out. closing its con-
tacts 2 and 3. Accordingly. charging current for
capacitor C2b flows (via contacts 1 and 2 of K3)
through resistor RS and the coil of A 3—helping
to keep the latter relay pulled in.

If the photocells remain darkened. the charg-
ing currents for C2a and C25H will keep A3 pulled
in for about 3 seconds. Therefore, any electrical
signaling devices connected to JI or to terminals
1 and 2 of I8! will operate for that length of
time. Should light hit the photocells beiore the
three seconds are up (as is usual). K71 and K2
will pull in-—dropping out K3 and cutting off
the prior signals. Note that capacitors C?a and
C2b discharge through resistors R4 and R3. re-
spectively—readying themselves for the next
cycle—when A7 and A2 pull in.

Should 7’C2 be darkened first. the reverse situ-
ation occurs. Relay K2 drops out and A4 is
pulled in by charging current for C25. Then as
PC1! is darkened. Al drops out—adding the
charging current for C2a to that already flowing
through A'4's coil. The result is that 6 volts ap-
pears across terminals 3 and 4 of TS7 and 117
volts appears across /2. As before, these signal
voltages remain available for about 3 seconds—
but will be cut off earlier if light strikes the
photocells.
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R2 St R3

Front panel of the ‘‘sensor’” is ex-
tremely symmetrical, with photocells,
pilot lamp, and sensitivity controls
arranged in a neatly balanced fashion.

then simply reverse these connections.

Remember that outlets J1 and J2 are
for signaling devices (such as illumi-
nated “In” and “Out” signs) which oper-
ate on 117 volts. Six-volt devices (such
as bells, buzzers, ete.) should be con-
nected to TS1.

And there you have it! Chances are
you'll stumble across all kinds of inter-
esting applications for this novel alarm.
For example, let's say you want to count
the number of objecfs-—people, cars, or
what have you—passing in one direction
only; you just plug a suitable counter
into either JI or J2 (depending on
whether you want to count them ‘‘com-
ing” or “going’’), and your problem is
solved. Or you can use the gadget to
trigger a tape recorder, set up so that it
will give one greeting to people coming
in and a different message to those going
out. Regardless of your specific require-
ments, one thing is certain: thanks to
this little photoelectric “sensor,” you'll
never again have to wonder whether
someone is coming or going! 30—
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HANDY
HANDSET

! Sound-powered telephones
make superlative yuletide toys

By HAROLD P. STRAND

-

L L
EeL SR T R S

These telephones may not look much like the standard variety, but they
have oodles and oodles of practical applications. Room-to-room, basement-
to-garage, or wherever you use them, they provide instant communications.

URE THEY WORK-—and you don't even need batteries! What

are they? Just a pair of sound-powered telephones that are cer-
tain to turn a couple of kids into a pair of happy hooligans for many
a fun-time session. And what's the secret? There really isn't any—
other than the fact that a crystal earphone will work as either an
earphone or a microphone, depending on whether you talk or listen.
Connect two such units in series, attach them to a suitable support
so that you can hold one to your ear and the other to your mouth,
and you have the main elements of this setup.

As you can see from the photos and drawings, the handles for the
handsets are strips of aluminum which have been bent into the re-
quired shape. The bases are made of wood, and almost anything
will do for the jacks and connectors. To put the telephones in opera-
tion, just connect them together with up to 100 feet of twin or twisted
wires, and start talking. Happy holidays! 30~
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A crystal earphone with in-
terchangeable earpiece and
mouthpiece can save you
the trouble of making your
own mouthpiece as outlined
above. This inexpensive
unit is Lafayette’s MS-439.
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Because of its broadband characteris-
tics, the folded dipole antenna is a oon |
FEEOLINE

“natural’ for hams and SWL's. It costs
less and occupies less space than
many other antenna types, and its 300-
ohm impedance enables you to use in- By NORMAN R. McLAUGHLIN

expensive TV twin-lead as a feed line. W4GJR

NE of the most satisfactory antennas for hams or SWL's, the folded

dipole has been around for a good many years. And with good reason
—it’s easy to build, easy to match to a feed line, and fairly inexpensive.
Most important, it responds to a relatively broad range of frequencies—
once adjusted for the center of an SWL or ham band, it will give equally
good performance over the entire band.

As its name implies, a folded dipole is simply a dipole with another
dipole “folded” right back over it (see drawing above). Interestingly
enough, adding this top wire increases the impedance of the antenna by
a factor of slightly less than four. And since the impedance at the center
of a simple dipole is about 70 ohms, the multiplication factor of four
raises the impedance of a folded dipole to approximately 300 ohms—perfect
for inexpensive 300-ohm TV twin-lead.

The necessary dimensions for putting together your own dipoles appear
in the table on page 95, with measurements computed for the approxi-
mate center frequency of each band. Dimension D on the drawing isn’t espe-
cially critical and can range from 1” to 8”.

Number 12 or 14 enameled wire should be used for the antenna proper,
and it’s important to stick to the same size wire throughout. A light-
weight material such as Lucite will be satisfactory for the spacers if
you are unable to obtain ready-made spacers of the proper size.

It's easiest if three men work together to install the antenna—one
man at a VSWR bridge, and the other two at either end of the antenna.

(Continued on page 95)

FOLOED OIPOLE B FOLDED DIPOLE A

Multi-directional or multi-band an-
tenna arrays are another feature of
the folded dipole. A single feed line
can serve several different dipoles.

ja—FEED LINE
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Add an

ELECTRONIC
TUNING

INDICATOR

to your

Heathkit AJ-31

T’S well known that FM sets are a bit
more difficult to adjust for optimum
reception than their AM counterparts.
And for this reason, many FM units
come equipped with some variety of vis-
ual tuning indicator. If they don’t, it's
often a simple matter to add one.

The conversion described here uses the
sensitive and easy-to-install 6FG6/EM8&84
indicator tube, and was carried out on a
Heathkit AJ-31 FM tuner. The princi-
ples involved, however, apply to many
other FM tuners and receivers.

Mounting Indicator Tube. The 6FG6/
EMS84 is mounted on the rear of the
set’s dial backing plate and a 17 x 14”
window is cut in the plate so that the
tube's “indicator line” can be viewed
from the front. It will be necessary to
remove the backing plate to make these

sensesssnserresssssss PARTS LIST seesensnnssronnanns

1—220,000-0hm, Vi-watl resistor

1—470.000-0hm, Vs-watt resistor

1 I-megohm, Vi-wall resistor

1—0.05-uf., 200-volt paper capacitor

1—6FGn/ENS4 tube

Misc.—Bracket and socket for tube, terminal
strip, wire, vlc.

-
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By CHARLES S. VALLONE
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Schematic diagram shows how tuning indicator
circuit is connected to AJ-31. All added compon-
ents and wiring are found in the colored section.
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Viewing window and homemade bracket
for indicator tube are seen in this photo of
rear of dial plate. Bracket is soldered,
rather than screwed, in place because
screw heads would be visible behind dial.

a4

B SPRING
| CLIP
(10f2)

oy

modificatioas, of course, and in the case
of the AJ-31 this means first disconnect-
ing the a.f.c. switch, removing the vol-
ume control, and unstringing the dial
cord.

As can be seen in the photograph of
the rear of the plate, the author made
a bracket for the tube from some metal
strapping (about %,” wide) and a couple
of spring clips. You can duplicate the
bracket illustrated or improvise one of
your own.

Locate the bracket and window so
that the indicator line will be visible be-
hind the upper center of the dial glass
after the tube is installed and the dial
is put back together. You won’t be able
to screw the bracket to the backing plate
because the screw heads would show;
the bracket can be soldered in place in-
stead. Once the above modifications are
complete, the dial plate and other com-
ponents can be reassembled.

Electrical Connections. The schematic
diagram shows how the 6FG6/EM84 tube
and its associated components (colored
portion of diagram) are connected to the
circuitry of the AJ-31. Notice that the
“signal voltage” for the control grid of
the tube is picked up from the junction
of R12, C28, and the bottom secondary
lead of T3 (the last i.f. transformer pre-
ceding the limiter stage).

If your set is not an AJ-31, but has
an analogous junction, make this con-
nectic: in the same way; in the event
that there is no similar junction, don’t
try to use this indicating circuit. The
only other connections (besides the va-
rious grounds) to the set are those from
pin 6 of the 6FG6/EMS84 to the bottom
of R15 (or to any other approximately
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250-volt point on the B+ line) and from
pin 5 to the 6.3-volt heater line.

When wiring up the circuit, place the
470,000-ohm resistor on the indicator
tube socket and locate the other two re-
sistors and the capacitor under the chas-
sis. A two-lug (one grounded) terminal
strip will support the 220,000-ohm re-
sistor, the capacitor, and one side of the
1-megohm resistor. The latter should be
as close to the i.f. transformer to which
it is connected as possible, so locate the
terminal strip accordingly.

With all the connections made, plug
the 6FFG6/EMS84 into its socket and slide
the tube-and-socket assembly into the
bracket. Adjust the tube so that the
indicator line shows through the win-
dow, and the installation is complete.

If you find that the tube responds
only to the strongest signals, try reduc-
ing the value of the 1-megohm resistor.
Conversely, if the tube gives too much
of an indication even on weak signals,
increase the value of the resistor. —30-

‘““Why can’'t you go out nights like other men?”’
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LPreamplifier for “Lazy ”
Crystals

C. CHAPEL

OMETIMES construction projects are

“born of necessity.” In this case,
the author had some 40- and 80-meter
quartz crystals which were known to be
good but which just would not excite
the oscillator tube of his transmitter.
And so this little “preamp” was designed
to make use of them.

The unit is actually an oscillator cir-
cuit in its own right. But it imposes a
lighter-than-usual load on the crystal—
a circumstance that will allow even the
“laziest” of crystals to oscillate.

When you're not using the preamp
with your transmitter, you can press it
into service as an end-of-band marker for
your receiver or even as a code-practice
oscillator (see ‘‘Operation’ section).

Construction. The oscillator circuit is
housed in a 5%” x 3” x 1Y4” aluminum
utility box. Mount the parts as shown in
the pictorial diagram and photos. Wiring
is not critical, but it’s a good idea to
keep all leads as short as possible.

Note that an octal socket serves both
as a socket for an FT 243-type crystal

December, 1962

By 1.

(pins 1 and 3) and as a 4-lug terminal
strip (pins 2, 4, 5, and 6). You might
want to seal up the openings for all but
pins 1 and 3 with glue to prevent acci-
dental insertion of the crystal in the
wrong place. Crystals with other than
FT 243-style pin spacing can be accom-
modated by using adapters.

Meter M1 is a 0-2 ma. unit the author
had in his spare parts box. A 0-1 ma.
meter can be used instead if you insert
a 470-ohm resistor (1, watt is fine) in
series with it at the point marked “X”
on the schematic diagram. The meter
serves only to indicate whether the
crystal is oscillating and to measure its
relative activity—so the calibration isn't
important.

No transistor socket is used, and it
will pay you to employ a heat sink while
soldering Q1’s leads in place. Though a
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Meter M1 will read approximately mid-scale when
crystal X1 (gray area) causes circuit to oscillate.

2N371 transistor is specified for @1, the
circuit was tested satisfactorily with
both a 2N372 and a 2N374. Either of
the latter two types will do the job.
Operation. Just run a cable from jack
J2 to the VFO input of your transmitter,
plug the “lazy” 40- or 80-meter crystal
into pins 1 and 3 of the octal socket, and
turn on SI. An indication on M1 means
that the crystal is oscillating properly.
Now, tune up your rig as usual, and
you're ready to transmit. For CW opera-
tion, open S1 and plug your key into J1.
The preamp should supply plenty of
drive with the 9-volt battery specified.
If it does not, the voltage can be in-

sennnssessssnnnnasss PARTS LISTwnisensssccnniionnny,

B1—9-volt battery ( Burgess 2U6 or cquivalent)

C1—22 uuf. }c:'ramic or mica capacilors,

C2—470 ppf. voltage not critical

J1, 12-=RCA-type phono jack

L1—1000-ph. r.f. choke (Millen 1300-1000 or
equivalent )

M1—0-2 ina. meter (or 0-1 ma. meter with 470-
ohnt resistor—see text)

QI1-—2N371 transistor (RCA or Sylvania)

R1—1 megohm

R2—39.000 ohms {-'/3_'?“’””‘ 10%

R3—68 ohms f resistors

S1-=8.p.5.t. switch

X1- 80- or 40-meter crystal to be “preamplified”

1—5V47 x 37 x 1147 aluminum utility box (LMB
139 or cquivalent )

Misc.—Octal socket, battery connector, cables
for out put and key, etc.

L L T T T T R T T L T L N T L L L L LRIy
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creased to 12 or 13 volts without harm-
ing the transistor.

Though no “on-off”’ switch, as such, is
provided, the drain on BI is only a few
microamps with S7 open. Therefore, the
battery can be left permanently con-
nected, and you won’t have to worry
about running it down. The drain with
S1 closed is on the order of 10 ma.

To use the preamp as an end-of-band
marker, just insert a crystal of appro-
priate fundamental (or harmonic) fre-
quency and turn on SI. You can then
tune in the signal on your receiver. To
practice code, plug a key into JI and
turn on the receiver’s BFO. 30—

Placement of parts is not critical but it is advisable to follow layout shown
in pictorial and photograph. Unused terminals on tube socket serve as tie points.
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P FLAP

or THE BIRD, SAM,
HENRI, AND 1

By SINCLAIR

Drawings by the Authar

T WAS three o’clock Sunday morning. Cautiously I turned the knob and

let myself into my brother’s room. Muffling my footsteps with huge slabs
of foam rubber, 1 padded silently past Sam's sleeping silhouette and
reached the workbench. My prize lay in the clear plastie box marked:
Silicon-Controlled Rectifier. As my hand approached the treasure, 1 inad-
vertently caused the detuning of a resonant circuit secreted away in the
bowels of the workbench. Sam’s burglar alarm!

With the click of a relay, the room lights went on full, bells clanged, and
from somewhere under the bed a tape recorder began to repeat endlessly:
“Hands up, gotcha covered. hands up, gotcha covered . ..”

Sam slowly sat up, rubbing his eyes, and I knew that a rapid retreat
was of the utmost urgency. Bounding across the room in great leaps,
thanks to the foam rubber footpads, my clawing hands discovered that
the door had been electrically bolted by the fiendish alarm.

“Ahah! Ouch, ouch, ouch,” Sam cried, leaping out of bed and onto the
handful of carpet tacks I had scattered to facilitate my escape. ‘“Thief!” he
screamed, leaping back on the bed and pulling tacks from his feet. “You
pirate,” he fumed, searching for his shoes, “I'll teach you to try swiping
parts from my stock.”

Sensing my opportunity, I swiftly bounded to the foot of his bed, swept
away his brogans, and lunged back before he could parry with the whip
antenna of his hand-held R/C transmitter. “Simmer down, Sam,” I said,
tossing him a box of Band-Aid’s. “I only wanted one lousy rectifier to fin-
ish up a switching circuit I built last night.”

“You expect me . ..,” he laughed, gesticulating with an adhesive bound
foot, “. . . to give you, a hi-fi nut, my only silicon-controlled rectifier? You
must be soft in the head, kid. That was the last one at the parts store.
It’ll take them weeks to get another! Anyway, you wouldn’t know how to
use such a sophisticated component in that idiotic electronic grab-bag you
call a hi-fi system.”

“Fie!” I spat. ““At least I don’t waste my time making toy airplanes that
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either crash or fly away, never to be seen
again. High-fidelity sound reproduction
is a mature and exciting hobby, not for
clods like you.”

“Hi, fi, fo, fum,” he retorted, stepping
gingerly from his bed to the top of the
workbench. “You couldn’t build a radio-
controlled kiddy car; R/C is a hobby
that requires patience and craftsman-
ship.” Sam inched his way along the
bench-top.

“Izzat so, izzat so0?” I replied bril-
liantly. “Listen, Sam, I could build a
ship that would fly rings around any of
those crates you call airplanes.”

Sam stepped carefully onto an elec-
tronics magazine he had thrown to the
floor. Using magazines as stepping
stones across the river of tacks, he made
his way toward me.

I had to think fast. “How about a
little wager, Sam? Two dozen assorted
capacitors says I can outfly you.”

“Done!” Sam stopped in mid-step.
“You pick the place and don’t forget to
bring along the capacitors. I can use
them in a new pulser I'm building.” Sam
resumed his stalking. “But now to teach
you to keep out of my equipment.”

As Sam closed in, the hand of fate
interceded. Preparing to eat his lunch,
the night custodian at the power station
took off his coat and hung it on the
main breaker handle. In the ensuing
moment of darkness, I heard the relays
in Sam’s alarm drop out, and the door
yielded to my frantic tugging. Bound-
ing down the hall, I heard Sam scream
as he floundered in the dark and came
down hard on the few remaining tacks
between him and the door.

HE NEXT FEW DAYS were spent

re-acquainting myself with balsa
wood and airplane dope. Since I had
dabbled in model building in my younger
days. I soon had my craft ready to fly.
Late one evening, as I was putting the
final touches on the actuator installa-
tion. Sam bumbled into my room to view
the progress.

“Holy moly!” he exclaimed, grasping
the door jamb for support. “What in
the name of Walter A. Goode is that
contraption ?”

“That, my ill-informed brother, hap-
pens to be an ornithopter, or flapping-
wing craft,” I held my creation aloft,
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. . modeled after one of nature’s finest
flying creatures, the pigeon . . . in this
case, Henri.” I pointed to a corner of
my bench where Henri, perched on a
defunct tone arm, was preening his
feathers and cooing softly.

Sam sat on the floor rubbing his still-
bandaged toes. “You think that me-
chanical bird can outfly one of my R/C
ships?” Sam guffawed loudly, causing
Henri to flutter nervously to the bed
post. “I don’t see any glow plug engine.
How is it going to fly? With rubber
bands 7"’

“My dear demented brother,” I be-
gan, ‘‘you are so set in your ways that
any innovations in your field are bound
to be greeted with ridicule. The motor is
electric, powered with nickel-cadmium
cells, and located inside the fuselage at
the optimum position for power trans-
mission. You might also be interested
in the circuitry with which I intend to
control this bird.” I unrolled the sche-
matic diagram of my control circuits.

Sam was obviously awed as I pro-
ceeded to explain the schematic. “As you
can see, the receiver front-end is con-
ventional, that is, a crystal-controlled,
double-conversion superhet with r.f. pre-
selection. This, then, feeds my control
signal—a series of variable audio tones
—to a discriminator and hence to the
integrated, negative-feedback servo sys-
tem which I have patterned after the
muscle structure of my feathered
friend.”

“Good grief!” Sam sputtered. ‘‘That
circuit looks like a cross between a CB
(Continued on page 89)
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Introducing “Blinky,” the nite-light blinking bee

By WILLIAM H. MINOR

ERE'’S a little project that’s sure to
keep the youngsters amused for
hours and hours. About 9” from head to
tail, this busy balsa ‘bee” will blink
continuously for over a year on one set
of batteries. Blinky's operation is based
on two neon-bulb relaxation oscillators,
housed in the bee’s hollow body.
Construction. Cut all the balsa wood
pieces to the dimensions given in the
Bill of Materials. Then cement the body
(B, C, D, and H) together as shown in
the drawings. You can also cement E
and F together for the head at this time,
but don’t attach it to the body yet. When
the body cement has dried, fit the top
(A) snugly to the body.
The next step is shaping. Cut and

178" HOLE
(10F 2)
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sand the hollow balsa body as indicated
in the detail drawings. Follow the same
procedure with the head and cement it
to the body. This done, locate the spots
where the two antennae will be and drill
a 1¢” hole for each one. Now, using the
two 3” x 8” x %" pieces of wood, form
and sand the wings; shape them accord-
ing to your own design, and then cement
them onto the top.

Cement the sqguare legs in place next,
carving and sanding them round after
they dry. To make Blinky stand evenly
on all six legs, place a sheet of sand-
paper on a flat surface and sand all the
legs at the same time. Dope, paint, and
sand the body, and the ‘“handicraft’ part
of the job is finished.

Wiring. Solder about four inches of
No. 20 insulated wire to each lead of the
neon bulbs and draw the two leads of
each bulb through a strip of spaghetti
tubing. Now feed the spaghetti from
each bulb through its respective hole in
Blinky’s head, leaving a few inches pro-
truding for the antennae.

Wire the capacitars,

resistors, and

Detail drawings show how the major
parts are put together. You can use
your imagination for the tail and eyes.
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/SPAGHETTI TUBING ANTENNA 5oL o .
e #DARK GREEN BODY 250f  NE2
/ . BALSA WINGS B B2
: CEMENTED TO 1L+
NE-2 }’ FITTED TOP |
veLow/” c2
e 12
BUTTON b R2 .25pf. NE-2
15 MEG I

*Blinky"" is shown here with his winged, fitted top removed
for insertion of the batteries, capacitors, and resistors.

BILL OF MATERIALS_\

1—24" picce of 1” x 2” balsa wood, cutl into:
1—6'4" picce for the top ()
1—4Y%" piece for the bottom (B)

2—3" picces for the ends (C and D)
2—34" picces for the icad (E and F)

1—29” picce of K" x 3V4” balsa wood, cut into:
2—314" x 6Y4” picces for the sides (C and 1)
2—3" x 8” pieces for the wings

1—18” picce of Y47 x 4”7 balsa wood. cut into:
6—3" pieces for the legs

B1. B2—67Ys-volt batterics (Evcready 416 or
cquivalent)

Cl1, C2—0.25-puf.. 200-volt capacitor (Cornell-
Dubilicr DPMS2P25 or cquivalent—sce text)

11, 12—XNE-2 ncon bulb

R1. R2—15-megohm, YVi-walt resistor— see text

2—Strips of W”-diameter, 3Y,”-long spaghetti
tubing

Misc.—IVire, cement, model airplane paint, sand-

paper, clc.
. J

Two neon-bulb relaxation oscillators com-
prise the circuitry of the blinking bee.

batteries, and connect the leads of the
neon bulbs as shown in the schematic
diagram. The bulbs should start to blink
immediately at the rate of one per
second. (Due to the limited amount of
space in Blinky’s hollow body, C1 and
C? should not exceed %” in diameter and
1%” in length, while R1 and R2 should
be no larger than %” in diameter and
#” in length.)

Finally, place the batteries and other
electrical parts carefully into the body
cavity, and install the top. Don’t worry
about an “on-off” switch—the balsa bee
will continue to blink for the shelf life
of the batteries. —30-
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MORE
“TOWER” '
TO

YOU

By David Moore
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—>~ You usually will find,

The CB man this day and age,

Has equipment in his shack
Of every size and kind.

He has scopes for checking output
And a bridge for standing wave.
He's got to keep his power up—
Those five watts he must save.

He's got to punch through QRM

To contact Warehouse Two.

You'll find the building down the street—
It's hardly out of view.

Yes, this chap's a perfectionist.
He keeps on with his quest

To improve his CB setup

And to make his signal best.

So naturally he stacks his beams
Atop his home-brew tower.

And, of course, the fourteen elements
Will multiply his power.

However, you're not going to hear
His signal any more.

From his tall tower he must chop
Off sections three and four.

The FCC has grounded him,

And here's the reason why: .
Though our friend's tower was mighty fine—
Ninety feet is just too high!
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CONTINUITY
CHECKER

HOSE OF YOU who have used an ohmmeter for continuity

checks know that it is sometimes desirable to have ‘“two
heads.” After all, how else can you keep your eyes on the meter
scale and the test probes at the same time? The answer is that
you don’t have to—if you use your eyes and your ears. With an
aural continuity checker, you can keep your eyes on the test
probes and listen for the “‘sound” of your circuit.

A number of aural continuity checkers can be constructed but
they have certain faults. If you build a checker that employs
a dry cell in series with a headphone, you'll find it difficult to
distinguish between an open circuit and a capacitor. If you
use a buzzer and a dry cell, you can remedy this defect, but the

By PHILIP E. HATFIELD, W9GFS
Receiving Tube Dept., General Electric Co.

T2 \le2
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The non-critical circuitry of the LE 1

aural continuity checker allows —
for broad substitution of parts. 2 —L
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T vi

T2 EARPHONE

PARTS LIST—\
C1—25-puf., 25-w.vd.c. electrolytic capacitor

C2—0.005-pf. paper. ceramic or mica capacitor

DI—1NSA. diode (or cquivalent)

J1,12 -Five-way binding post (Superior DF30BC
or cquivalent )

R1-—1350-0hm. YVi-walt carbon resisior

R2--470.000-0hm, Vi-wait carbon resistor

R3—250.900-0hm polentiometer

T1—Filament transformer; primary, 117 volts;
secondary, 12.6 volts @ 0.15 amp (Triad
3F778 or cquivalent)

T2—Audio transformer—sce lext

VI—Dual triode—sce text

1—3" x 9" peghoard

Misc.—1Ihone jack, pair of test leads. line cord and
plug, 5-lug terminal strip, bracket for pitch con-

k trol, 9-pin miniature tube socket, hardware, CICJ

high current required by the buzzer will
probably damage some of your parts.
With the unit described here, however,
you won't encounter these problems.
Better yet, you'll probably have the
necessary components right on your
bench.

This device will enable you to dis-
tinguish between a large electrolytic
capacitor and a continuous circuit, and
will also give you an idea of the magni-
tude of the resistance in the circuit being
tested. The checker operates with a very
low current, preventing possible damage
to circuit parts.

Construction. Neither parts nor layout
are critical. The unit is built on a
5”7 x 9” pegboard (any suitable board
will do), with rubber feet attached at
the four corners. A single earphone is
mounted directly on the board, but for
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R2 R3

With four rubber feet on the bottom of a 5” x 9”
pegboard and all the parts on top, the checker can
either be hung on a wall or left on a workbench top.

noisy locations you might want to install
a phone jack to accommodate a pair of
headphones.

The author used a push-pull interstage
audio transformer for T2; however, any
single-ended audio transformer will do
the job provided that the winding im-
pedances are greater than 5000 ohms
(such as the Stancor A-53). And you
have a choice of a 12AT7, 12AU7, or
12AX7 for V1.

Checking Out the Checker. Plug in the
unit and, after a suitable warm-up period,
touch the leads together. A tone will be
heard in the earphone, the pitch of which
you can adjust by varying R3. If no tone
is heard, reverse the leads or either
winding of T2.

Make continuity checks just as you
would with an ohmmeter, but now listen
for an audible tone to denote a con-
tinuous circuit. To estimate the magni-
tude of the circuit's resistance, compare
this tone to the tone obtained by short-
ing the test leads. In the author’'s model,
a resistance of about 1.1 megohm gave
a low—but still audible—tone. If there
is a capacitor in the circuit, the tone
should sound and then die away. The
time length of the tone is dependent
upon the capacity. —30-

POPULAR ELECTRONICS




BEAM ON WILDLIFE

Brer Rabbit’s nocturnal habits
come to light with the aid of

RDF and midget transmitters

-«
By DUANE VALENTRY \

OWN IN THE EARTH a rabbit stirs,

wakened by the timepiece with which nature
equips all of its wild creatures, and ventures out
to forage for food. A short distance away, two @&
men note that the rabbit is emerging at 5 p.m. for
a night of feeding that will end about 7 a.m.

Brer Rabbit doesn’t know it, but his every move is being
closely monitored by means of a radio transmitter attached to the
collar around his neck. No bigger than a thimble, the transmitter weighs
less than an ounce—including its built-in battery which supplies power for
as long as four months. The transmitter’'s flexible antenna, encased in
plastic, fits around the animal's body and is an integral part of the harness
holding the tiny transmitter. A radio direction finder up to two miles away
keeps tabs on the bunny’s hops and hips.

Cottontail snooping is not a hobby to pass the time with but a serious
research project undertaken by William Cochran, electronics engineer in
the University of Illinois engineering department, and Rexford D. Lord,
Jr., research associate in the Illinois State Natural History Survey located
on the campus. Since the two began their experiments, new information on

(Continued on page 92)

University of lllinois photos

Rexford D. Lord, Jr. (above, left),
and William Cochran (above, right)
use RDF with 2-foot loop antenna
to track wired rabbit (at right).
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RADIATOR ( MADE FROM
a"ALUMINUM HEATING

OuCT)

By HOWARD S. PYLE, W70E

HOUSANDS OF HAMS find the insu-

lated-base vertical radiator an ideal
solution to their antenna probiems. But,
while the radiating element can be made
of water pipe, electrical conduit, alumi-
num tubing, “rain-gutter” pipe, or even
aluminum irrigation piping, the choice
of material for the base and base-insu-
lator is often not quite so obvious.

Before we illustrate how easy it is to
design an effective base-insulating sys-
tem, a few things about the construction
of vertical antennas need to be reviewed.
First of all, the most popular height for
a vertical is in the neighborhood of 33
feet. This makes a half-wave antenna
for the 20-meter band, a quarter-wave
for 40 meters, and an eighth-wave (or,
with suitable loading. a quarter-wave)
antenna for 75 - 80 meters.

Any vertical piece of tubing 33 feet
long, of course, must be guyed. And,
while it's not within the realm of this
article to discuss guying methods, it
should be mentioned that guy wires
must be broken up into short electrical
lengths by means of insulators (the
small ‘““goose-egg” or “‘airplane” type is
most commonly used). Generally, each
guy has one insulator near the radiator,
one in the center, and one at bottom.
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The point we'd like to make here,
though, is that the necessity for guy
wires is actually an asset when it comes
to picking out a base-insulating system.
Most of the horizontal stresses caused
by the weight of the radiator and the
winds are taken up by the wires, the in-
sulator merely acting as a vertical sup-
port. This being the case, the insulator
need not have great mechanical strength
and need not be firmly anchored to the
foundation on which it stands.

Constructing the Base. The first thing
you need for your base-insulating sys-
tem, naturally, is a base. As illustrated
in Figs. 1 and 2, this can be a very sim-
ple structure-—but it should be made of
cedar, or some similar weather-resistant
wood. And for further protection from
the weather, the base should have two
coats of outside paint or varnish.

If you can toe-nail your base into the
roof or into some other rigid surface,
the design of Fig. 1 is a good one. It's
nothing more than a 10” square of
1”7 x 10”7 stock supported on two 2 x 4's.
Use 8-penny nails both to put the base
together and to fasten it to the roof. A
hole for the insulator, if necessary, is
made in the center of the square.

Should you have reservations about
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Photos point out details of W70E's unusual vertical antenna.

SQUARE TOP
CUT FROM
IXI0 STOCK

HOLE FOR
INSULATOR-~
€uT TO SIIDE)

~
8d BOX NAILS
TOE=-NAILED

TO ROOF \

2x4 STOCK
CUT TO SIZE
(1 OF 2)

84 BOX NAILS HOLE FOR INSULATOR-~ -

Fig. 1. If you don’t mind nails
GEJC:"ORRE in your roof, this simple base

will do for almost any vertical
antenna. It requires few mate-
rials and can be built quickly.

Fig. 2. This is a more elaborate bas~
which need not be nailed int
the 1oof. Guy-wire anchors ce.:
be fastened to corners as showi..

December, 1962 67



BOLT FOR RF

Fig. 3. High-voltage ‘‘petticoat oL OR.R

insulator rests, upside down, in
platform top to form cup for ra- }

RADIATOR

diator. Unused space is filled
with roofing compound to prevent
rain water from collecting inside.

FILL WITH
/ROOFING COMPOUND

PLATFORM
TOP

nailing into the roof, you'll probably be
more interested in the base illustrated
in Fig. 2. Basically a 5’-square platform,

o 2 6600-VOLT
it’s of heavy enough construction to sup-

"PETTICOAT"
INSULATOR

port a light 33" vertical without being
nailed down. Where high winds are often
found, however, it's wise to weight the
corners with concrete building blocks or
some other suitable material. Finally,
you can install your guy-wire anchors as
shown instead of screwing them into the
roof.

Either of these two bases should han-
dle almost any type of mounting sit-
uation the average ham is likely to
encounter. To keep the antenna perpen-
dicular on a sloping roof, though, wooden
“shims” may have to be installed under
the appropriate corners.

Pole-Line Insulators. Once you've con-
structed a base, the next problem is to
devise an insulated mounting for the an-
tenna. The author has found that the
“pole-line”’ insulators in common use by
telephone and power companies serve
very well for this purpose. They are
quite inexpensive, and available in many
different varieties and voltage ratings at
the larger electrical supply houses.
Moreover, just about any size will handle
even a kilowatt of r.f. with no trouble
at all.

Illustrated in the photographs is an
antenna installation designed around a
glazed-porcelain unit known to the elec-
trical trade as a “primary line high-volt-
age petticoat cross-arm insulator.” The
size used here happens to be rated at
6600 volts, but was chosen primarily for
its physical dimensions.

This insulator is mounted on a tapered
wooden pin which is fastened to a plat-
form similar to that shown in Fig. 1.
The radiating element (which is made of
4” aluminum heating duct) simply rests
on top of the insulator, not being fas-
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tened in any way. The guy wires keep
the element firmly in place.

Another way of using the same in-
sulator is diagrammed in Fig. 3. Here
the unit rests, upside down, in a circular
hole made in the platform top. The base
of the antenna fits in the cup-like depres-
sion formed by what was originally the
bottom of the insulator. Packing the de-
pression with roofing compound keeps it
from filling with rain water.

Figures 4 and 5 show two methods of
employing the heavy ‘bottle-glass” in-
sulators favored by telephone companies.
In both cases, the insulator mounts up-
side down in the platform top, as before
—and an application of roofing com-
pound prevents rain water from col-
lecting.

The arrangement of Fig. 4 is similar
to that of Fig. 3, with the antenna base
resting inside the “bottom” of the in-
sulator. The Fig. 5 arrangement is use-
ful in cases where the radiator is too
large to fit inside the insulator. Here, a
standard crossarm pin (or a wooden
dowel) is fitted into the insulator and
the radiator mounted on that. If there’s
too much space between the radiator and
the insulator, the play can be taken up
with a wooden plug, or with four wood
blocks, as shown.

Screw-Base Insulators. A ‘‘screw-base
service-entrance' insulator, ordinarily
used to terminate a power line where
it enters a house, can also be employed
to good advantage (Fig. 6). It comes
equipped with a heavy-duty screw, so
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/ROOFING
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—

BOLT FOR
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INSULATOR

PLATFORM
TOP

A

Fig. 4. Here, the arrange-
ment is identical to that of
Fig. 3 except that a tele-
phone-type insulator is used.

Fig. 5. lIdeal for mounting y
radiator too large to fit in- }

sulator. Any play is taken up
with wooden plug or blocks.

RADIATOR

Fig. 6.

ing hole,
ly

BOLT FOR
RF CONNECTION

BOTTOM OF RADIATOR
MUST BE ABOVE
THESE GROOVES

2

PLATFORM TOP

SERVICE -
ENTRANCE
INSULATOR

there’'s no problem in mounting it on
your platform. The bottom of the radia-
tor is then slipped over the top of the
insulator—but be sure to select an in-
sulator large enough so that the radiator
is held well above the grooves, as shown.
These grooves are weak points, and any
play in a radiator resting on them will
cause a fracture.

Another type of screw-base insulator
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Service-entrance
insulator needs no mount-
screws direct-
into top of platform.

Fig. 7. Three radio an-
tenna lead-in guides make
a unique hinged mounting.

WOODEN PLUG

RATIATOR CROSS-ARM
PIN

CROSS-ARM
PIN

RADIATOR o

RF
FILL WITH CONNECTION
ROOFING COMPOUND

CROSS-ARM
PIN

WOO0D BLOCK
NAILED
10 PIN

“BOTTLE-GLASS" (1 OF 4)

INSULATOR

RADIO ANTENNA
LEAD-IN GUIDE

GALVANIZED
HARDBOARD e
aR

MASDNITE
WASHERS

PLATFORM
TOP

—this time from the electronic, rather
than the electrical, field—makes an in-
teresting hinged mount for the base of
your antenna (Fig. 7). As can be seen
in the diagram, the system uses three
radio-antenna lead-in guides. Consisting
of a round porcelain ‘“eyelet” set in a
screw-type wire mount, this kind of in-
sulator is somewhat out-of-date—but is
(Continued on page 116)

69




Hi there, CB*ers. I’m 18W/689,
your new CB Editor. I’d like you
to know that I will do my best
to fill the CB shoes of Dick

Strippel, my predecessor. But
I’ll need your help! Remember,
this is your column, and we want
it to reflect all CB activities.
So keep those club bulletins and
news items pouring in.

0 Leatl

ITH THE END of the year just

around the corner, this seems like a
good time to ask where CB has gone in
1962, and where it is going in '63. One
glance at the POPULAR ELECTRONICS
CB Directory (August, 1962, issue)
should answer the first question pretty
well. The stack of letters and many ex-
cellent club newspapers sent to this col-
umn during the past year stand as wit-
ness, and the mo—e than 300,000 current
CB licensees testify still further.

It’s a little different than in dad’s day
when that monstrosity of a broadcast
receiver took up a large corner of the
living room. Then, technical and
visible changes were made at
what would seem a snail's pace
today. But in this space age of
communications, our country’s
electronic genius has taken the
Citizens Band and turned it into
a two-way wireless telephone
utility. From the hissing, howl-
ing depths of those first ‘‘hand-
made’”’ superregens to the heights
of present-day multi-channeled,
super-selective squelchers, there's
a unit and a price range to fit
every pocketbook, fulfill every
requirement.

A muititude of transmitters
and transceivers are now being
offered, ranging from near 100
mw. to 5 watts input. And there
are station accessories from
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On the
Citizens Band

with MATT P. SPINELLO, 18W4689, CB Editor

crystal checkers, speech boosters, and
field strength meters to suppression kits,
scramblers, and antenna systems. So it’s
pretty tough not to come up with the
right complement of gear.

The manufacturers have certainly
done their part to help squelch the ever-
mounting problems in the CB traffic
jam. And despite continual violation-
prone operations by some CB’ers, the
CB clubs across the nation have done
much to stimulate not only interest but
proper usage and operational procedure
on the band.

Here's a giant “hats off’’ for a job
well done in ’62, to those thousands who
are trying to come up with the right
combination of FCC “do’s” and “‘don’ts’’!
Let’s heed the plea in '63!

Growing Pains. Antique, collector’s
item, or even “‘Old Dog in the Basement”
might aptly be the title of the CB unit
pictured below. Handmade to the extent
of pounding out the chassis, using spare
parts, and adding pioneering CB touches,

Remember the ‘‘Days When''? This vintage CB unit was built
from scratch, even to the extent of a hand-pounded chassis.

POPULAR ELECTRONICS




the unit was originally housed in two
sections, with the power supply reposing
in a chassis half the size—and weighing
twice as much.

One of the first CB units on the air
in a section of the 18W Midwest call

area, this instrument was constructed
by a licensed television engineer, and
boasted a ten-mile range for over a year.
After several receiver modifications,
brought about by an increase in 11-meter
use in the area, a modified BC-603 was
tied in as a receiver; in addition, a push-
to-talk mike was added, actuated by an
a.c. solenoid.

In less than four years, CB growth
has all but wiped out this type of “proud
starter”! Although this particular unit
is no longer on the air, the owner won't
part with it—partly because of its value
as a conversation piece, partly because
of the many hours spent trying to keep
it on the air during ‘“those early years™!

“Walkie'' Talk. Let's face it: there's
a definite increase in the popularity of
“handie-” and ‘“walkie-talkie's” today.
In the beginning, they were pretty much
line-of-sight propositions, used mainly
when camping and boating in the “‘open”
country; they did make it pretty easy
to call the kids in off the lake for lunch
—provided that the boat was in sight!
But, as in the case of the “walkie-
talkie’s” 5-watt big brothers, improve-
ments and changes have brought these
little jewels much further into the piec-
ture, and they are being used to a much
greater extent than before.

Employed with a base unit, the 100-
mw. gems have been proving themselves
invaluable in search operations, traffic
control at disasters or special events, at
parades, and in other emergencies. With
several manufacturers currently provid-
ing 1l-watt “talkies,” unit-to-unit opera-
tion should become even more effective.
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This group of CB operators
meets twice a week in Roch-
ester, N.H., to study radio
theory and code. It's a free
course for anyone in the gen-
eral vicinity who wants to be-
come a ham. See text below.

But there seems to be an increasing use
of the lesser powered jobs, too. Dad,
working on the lawn, in the garage or
workshop, carries a “talkie” in his
pocket, much as one would a pack of
cigarettes; Mom, back in the kitchen, is
in direct contact with him at all times.

We heard recently that a concern with
a dozen offices under its wing uses a
5-watt base station at the receptionist’s
desk, and each individual office is
equipped with a “handie-talkie.” This
arrangement also serves to round up
strays that seem to have forgotten to
return from the coffee bar around the
corner. And we have heard of a couple
in the Midwest who plan to equip their
two sons with ‘“talkies” when the big
snows hit, thus keeping in touch until
they've arrived safely at school.

With prices ranging all over the lot,
1963 will no doubt see many more “talk-
ies” on the CB scene, used in more di-
verse applications.

Dih-Dahs in Rochester. A group of
Rochester (N.H.) CB operators have
banded together to learn code and theory
in preparation for the “ham” test. The
course is free to local CB'ers, and is
taught by Lou Pettit of Rochester. Those
taking the course come not only from
nearby areas of New Hampshire, but
from across the state line in Maine. If
you live in the area and are interested,
write to Robert F. Durnin, S. Berwick,
Maine, for more information.

Tech Tip. Before it gets too wintry
out there, why not check on those roof-
mounted antennas? Checking solder
connections and securing coax lead-in
now will save many a headache at a
time when none of us feel too much like
putting up a ladder and stomping across
a snow-packed roof. And make certain
that antenna solder connections on your

(Continued on page 96)
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Y Professional photographer
of electronic equipment,
Joseph Jasgur, demonstrates
- his technique for avoiding
shadows. He shoots photo-
D graphs of electronic gear for
many leading manufacturers.
i
b P—1

E JIPM o

By JOSEPH JASGUR

«s told to James Joseph

L

v

Shadowless photography is a snap,
once you see how a professional

uses a very long time exposure

LMOST any camera will take good equipment photos if you use it properly. Set

your camera on a tripod about 10 feet from the chassis to leave you room to move
around. Use a lens (telephoto if possible) with a long focal length. I generally double
the camera’s normal focal length—4” telephoto for 35-mm., 6” for 21 x 234, and 12”
for 4 x 5 plate. This gives a sharper image on the negative.

Any medium-speed standard film will do the job—a 150-200 rating is common. Avoid
the really slow films as they tend to give a contrasty black-and-white negative, and
circuitry details can be lost in the dense black areas. Of course, close the lens down as
far as it will go—at least f/22, and preferably £/32 or £/45 if you can.

Try a 30-second exposure, for it is best to overexpose (and underdevelop) a negative.
If the meter says 1 minute, try 2; if 2 minutes, try 3 or 3'2. Your “light brush” is going
to he a =1 photoflood (about 700 watts).

Once set up and focused, you're ready to shoot. Stand behind the camera, open the
shutter, and begin moving the light-—first up and down (from one side of the chassis
to the other). then back and forth across the chassis (also from top to bottom). To
erase every shadow, you must learn to work fast and smoothly. Beware of components
that reflect light (use a “dulling spray’), and plan on spending half of the exposure
time filling in around the worst shadow-makers.

Develop your negatives in a weak, cold (60°) solution or, if you have them done,
tell your processor to use a slow, soft developer. Try for thinner, grayer image-—the
best foi' shadowless photographs. o
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of the chassis you want to shoot.

Check focus and depth of field; then, while
standing behind the camera, prepare to
maneuver your shadow-erasing floodlight.

Set your camera level at the center>

Even thougn shadows loom large, they
will disappear 'n final print. Maneuver
floodlight from many different angles
and directions tc get light between and
around compenents mounted on chassis.

FET RN Sy

LG ¢ Rl 31 -

Take a light meter reading using the re- }
flected light from the chassis. Probably

the best way to judge exposure times is by
experience, since the exposure needed may
frequently be twice as long as the meter reads.

' ‘ ¢ ‘ This is the type of photo you can expect

g . when you make a time exposure and ‘‘paint’
o %"‘32;“ i out all possible shadows. How the editors

of this magazine wish that all photos submit
,l ted with const-uctior projects were this good!
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“Did you want me to find the mistake . . . today?”’

“Barnes, let me explain the use of the scope cart.”
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“Very funny, very funny.”
rcAN YoU IDENTIFY
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LissAJoVS
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“Well, the first one's wiggly-like, the second

one’s a fish net, and the third one looks like
a wire fence.”’
A<,
TELEVISION
ScHaol.

‘‘Farnsworth [ 1"
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Monthly
Short-Wave

Report

By HANK BENNETT, W2PNA/WPE2FT

Short-Wave Editor

POP‘TRONICS MAILBAG

NSTEAD OF making a New Year's
resolution to answer another batch of
questions about SWL'ing, we decided to
do it before the end of 1962—and thus
avoid having to make that resolution!
Here, then, are some of the typical
queries which have come in from readers
since the last edition of the “POP’tronics
Mailbag” went to press (in our July,
1962, column).

Q: Some friends of mine have been send-
ing reception reports to you with the
hope of receiving station verifica-

tions. Do you maintain this type of
service?
A: No; for verification purposes, re-

ports must be sent directly to the
stations for which they are intended.
Nor are we equipped with facilities to
forward reports. We can, however,
supply addresses (when known) and
outline certain items which you
should include in your reports.

Q: What was the first short-wave sta-
tion, not of the ‘“‘experimental’ type,

Dick Devlin, WPE1CAH, Boston,
Mass., DX'es with a Lafayette
HE-30 receiver (left), a separate
speaker, and a Heath HD-11 Q-
Multiplier (right). His antenna
is a long-wire, running northwest
to southeast. To date, Dick has
65 countries logged, 31 verified.
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A:

to start operating on a reasonably
regular schedule ?

: One of the first stations to operate

regularly on a non-experimental
basis was HCJB, Quito, Ecuador,
which is still in use today. If any of
our readers have definite information
about the very first regular-schedule
station, we will be happy to receive it
and pass it along.

How many short-wave clubs are there
that I might join. and are there any
restrictions in any of them as to
race, color, or creed?

There are clubs galore at present. A
few are old-time, well-organized
clubs; the majority are new. The lat-
ter are rarely publicized, however,
until such time as they are fully
organized and able to handle large
numbers of members. Leaflet H
(available from your Short-Wave
Editor for return postage) lists the
larger clubs. As for the second part
of your question, to my knowledge no
s.w. club in North America has re-
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Frank Koempel, WPE2ERY, Fords, N.J.,
uses a Lafayette KT-135 receiver, and
has an RCA 5-tube superhet standing by.
Frank's score is 41 countries logged,
with 98 verifications from 25 of them.

Q:

strictions as to race, creed, or color,
but some clubs are regional and ac-
cept applications only from people
residing in their areas.

As Short-Wave Editor for P.E., do
you confine your listening to short-

wave stations exclusively, or do you
ever look for other stations?

Most of my spare time is devoted to
checking reports that come in,
through the medium of verification-
by-listening. Like most DX'ers,
though, I am occasionally over-
whelmed by a spirit of recklessness
and run down to the medium waves
at times! Incidentally, there's an
m.w. station report section at the end
of this month’s column.

I'm a newcomer to SWL'ing, and have
no QSL’s. What must I do to become
eligible for a WPE call?

You don’t need QSL's to obtain WPE
call letters—some of the most avid
DX'ers are not always QSL collectors.
The basic requirement for a WPE
call-sign is that you have a sincere
interest in short-wave listening.
You'll find an application form on
page 113 of this issue.

(Continued on page 108)

ENGLISH-LANGUAGE NEWSCASTS TO NORTH AMERICA

All of the stations that are listed here specifically beam
English-language newscasts to the U.S.A. at the times indi-
cated. The times may vary a few minutes from day to day.

COUNTRY STATION FREQUENCY rkec.) TIMES (EST)
Australia Melbourne 17,840, 15,370 2000-2300*
Bulgaria Sofia 9700 1900, 2000, 2300
Canada Montreal 15,190,11,720,9655 18002
Czechoslovakia Prague 15,285, 11,990, 9795, 2000, 23303
9550, 7345
Denmark Copenhagen 9520 2100, 2230
East Congo Leopoldville 11,755 1630, 2100, 2230
Hungary Budapest 11,890,9833,9770 1900
9833, 9770, 7220 2230
Italy Rome 11,905, 9575 1930, 2205
Lebanon Beirut 15,295 1600
Netherlands Hilversum 11,730, 9715, 6020 1630 (ex. Sun.)
6035, 5985 2030 (ex. Sun.)
Portugal Lisbon 9740, 6025 2105, 2305
Spain Madrid 9360, 6130 2215, 2315, 0015
Sweden Stockholm 17,840 0900
11,805 2045, 2215
Switzerland Berne 11,865, 9535, 6165 2030, 2315
USSR Moscow 9650, 9630, 9620, 7320, 1700, 1900, 2000, 2100,
7290, 7240, 7220, 7200, 2300, 0000, 0040
7180, 7170, 71504
West Congo Brazzaville 11,725 2015
West Germany Cologne 11,795, 9735 1530
9605, 6145 1920
9735, 6110 0000

1. During 2000-2300 N.A. transmission.
2. Caribbean transmission.

3. At 2330, 11.745 kc. replaces 15,285 kc.
4. Not all channels are in use at any one time.
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EI ECTRO N I c Anyone in electronics gets to know

many numbers, each of which re-

lates primarily to some specific cir-
N U M B ERS cuit or component. Why not try your

luck at matching the eight numbers

below with the drawings (A — J) to
Q U l Z By ROBERT P. BALIN which they most logically refer?

3.2
47

~ 90
140
180
300
440
455

15,750

(Answers on page 112)
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Transistor
Topics

HETHER you live in the sunny

south or the frigid north, the holi-
day season generally brings with it the
pleasant—but often difficult—problem of
selecting gifts for friends, relatives, and
neighbors. There is a good solution to
this problem: simply decide, in advance,
to give “‘transistorized” gifts chosen from
the catalogs of electronics supply houses.
Then, instead of fighting holiday crowds
at local department stores and retail out-
lets, you can shop in relative ease from
the comfort of your own home.

Electronics catalogs are available
without charge from such firms as Allied
Radio (100 N. Western Ave., Chicago
80, Ill.); the Heath Company (Benton
Harbor, Mich.); Lafayette Radio Elec-
tronics (111 Jericho Turnpike, Syosset,
L.I, N. Y.); and Radio Shack (P. O. Box
309, Boston, Mass.). A quick glance at
any of them will reveal a variety of tran-
sistorized gifts in virtually every price
range and suitable for all but the very
youngest.

If the prospective recipient of your
gift is interested in electronics as a hob-
by—in other words, if he (or she) is an
experimenter, ham, audiophile, etc.—the
task of selecting something becomes a
“cotton-picking ecinch.” You can give

e Transistors in the Headlines

By LOU GARNER, Semiconductor Editor

components, Kkits, or test instruments.
Simply choose an item in keeping with
your budget and the recipient’s interests
—even a transistor or two will make an
excellent low-cost present.

Transistor radio receivers are suitable
for both sexes in almost every age
bracket—from simple 3- or 4-transistor
pocket radios for the sub-teens to elab-
orate 9- or 10-transistor multi-band or
AM/FM portables for teen-agers and
adults. If you'd like to add a ‘“personal
touch” to your gift, you can purchase a
receiver in kit form and assemble it your-
self.

Often, you can choose an instrument
appropriate to the recipient’s hobby or
business interests. A depth sounder, di-
rection finder, and a power converter
are all ideal for a yachtsman or fisher-
man; a transistorized tachometer, igni-
tion analyzer, FM car radio, and a d.c.-
to-a.c. inverter make excellent gifts for
the hot-rodder or sports car enthusiast.

Similarly, you can select R/C equip-
ment for the model builder; a telephone
amplifier or intercom for the doctor,
lawyer, or professional man; a pair of
CB ‘“‘walkie-talkies” for the construction
worker, explorer, or surveyor; a power
megaphone for the part-time coach, vol-

Remember “Electronic Banjo—Revisited’’ (P.E., March,
1962, p. 71)? Clarence L. Griffith of Rocky Mount, Mo.,
added a number of capacitors to extend the electronic
banjo's range, and has appeared with his transistorized
“Stradivarius'’ at various church gatherings and talent
shows. In fact, Clarence did such an outstanding job—
both in the redesign of the circuit and the assembly of
the final instrument—that a local newspaper, the
Jefferson City (Mo.) Sunday News-Tribune, carried a
feature story about him and his banjo, complete with
photo! Among Clarence's other construction achieve-
ments: a one-stringed, semi-electronic guitar, and a
‘“‘ukatron’’—an eiectronic ‘“shoebox on a stick.”

L0NEEESENNSERRRRRSEARSRASEReSSSESEESNANASER
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unteer fireman, or anyone else who
might like to have one; and, finally, for
the housewife, an intercom for use be-
tween the kitchen and front door, a rain
alarm, or an automatic light switch.

Educational ‘“‘electronic workshops’ or
simple single project kits are great fa-
vorites with both sub-teens and teen-
agers. Typically, prices range from less
than $5.00 for a crystal radio kit to
about $30.00 for an elaborate, multi-pur-
pose experimenter’s laboratory.

There are numerous transistorized
items suitable for ‘“family” gifts—a port-
able TV receiver, a stereo amplifier, an
FM tuner, or a portable tape recorder.
for example. And even these larger in-
struments needn’t overstrain a limited
budget. As a case in point, transistor-
ized tape recorders are offered at prices
ranging from about twenty to several
hundred dollars, depending on perform-
ance specifications and operational fea-
tures.

Readers’ Circuits. A device needn't be
complicated to be interesting and ver-
satile. As examples of what can be done
with a single transistor, three simple

f 10
TTT—o—s EXTERNAL

CIRCUIT

Fig. 1. Photo-
electric relay
circuit submit-
ted by reader
Malcolm Green
will detect a
lighted match
three feet away.

circuits are illustrated in Figs. 1, 2, and
3. Each is non-critical as far as layout
and lead dress arc concerned, and can
be assembled using conventional point-
to-point wiring. etched circuit boards,
or other standard asembly techniques,
depending on individual preferences.

A photoelectric relay circuit is shown
in Fig. 1. Submitted by Malcolm Green
(916 Young St., Piqua, Ohio), this cir-
cuit can form the basis of a doorway
counter. burglar alarm, light switch, or
similar light-controlled installation, de-
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pending on the external circuit connected
to the instrument’s relay contacts.

A pnp transistor, @1, is used in the
common-emitter configuration as a d.c.
amplifier between a photoconductive cell
(PC1) and a sensitive electromagnetic
relay (K1). In operation, the base bias
current supplied through PCI is ampli-
fied by @I and used to actuate the relay.
A variable resistor, R1, is employed as a
shunt across Q1's base/emitter circuit,
thus serving as a semsitivity control and
reducing the effects of the photocell’s

Fig. 2. Wireless
microphone circuit
developed by Bill
Halleron operates
from any 6- to 9-
volt battery and
can thus be easily
added to a small
transistor portable.

“dark” current. Operating power is sup-
plied by a single 9-volt battery, B1, con-
trolled by an s.p.s.t. switch, S1.

According to Malcolm, almost any sen-
sitive relay can be used in his device,
including popular Kurman and Sigma
types; naturally, the unit's overall sensi-
tivity will depend on the type of relay
employed. Resistor R7 is a standard 10,-
000-ohm potentiometer; SI a toggle,
slide, or rotary switch: and Bf a 2U6 or
216 9-volt battery (if preferred, a bat-
tery can be assembled by connecting six
penlight or flashlight cells in series).
Transistor @/ is a 2N1265 or 2N107, al-
though other low-cost pnp units should
work as well. The photoconductive cell,
PC1,is a Polaris MAJ-1.

Reader William ¢C. Halleron (2707
Cleveland Blvd.. Louisville 6, Ky.) sub-
mitted the simple ieireless microphone
or "home broadcaster” circuit shown in
Fig. 2. Designed for limited-range op-
eration within the AM broadcast band,
Bill's circuit can be assembled in an
extremely compact package. Asa matter
of fact, this circuit can be added quite
easily to a small portable receiver
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to form an inexpensive ‘“walkie-talkie.”

As you can see, Bill has used a pnp
transistor, @1, in the common-base con-
figuration as a simple r.f. oscillator, with
its base/collector bias currents modu-
lated by a carbon microphone cartridge
(MIC) connected in series with BI’s
negative supply lead. The unit’s operat-
ing frequency is determined by its col-
lector load, L2, while C2 provides the
feedback necessary to start and sustain
oscillation. A variable base bias current,
provided by RI, permits the circuit to
be adjusted for optimum performance
with different transistor characteristics.

Standard components are used
throughout. A small 2.5-mh. coil serves
as an r.f. choke (L1), and L2 is a ferrite
loopstick (such as a Superex “Vari-Loop-
stick”). Capacitor CI1, rated at 0.005
pf., can be either a paper or ceramic
unit, while C2 is a 30-puuf. ceramic or
mica capacitor. Transistor Q1 is a
2N107, R1 a familiar 500,000-chm po-
tentiometer, and S1 a toggle, slide, or
rotary s.p.s.t. switch. Almost any stand-
ard carbon microphone cartridge should
give acceptable results. The -circuit’s
operating voltage is non-critical; Bill
says that he obtained good performance
with from six to nine volts. A 5 to 6
length of hookup wire will serve as an
adequate antenna for most applications.

Once the wiring is completed and dou-
ble-checked for errors, the instrument
can be tested by placing it near an AM
broadcast-band receiver. The receiver is
slowly tuned through its range, while
R1 is adjusted for optimum performance
and L2 is adjusted until the wireless
microphone’s signal is picked up at a
“‘dead” spot on the dial (where no local
station can be tuned) between 1000 and
1600 ke.

The booster amplifier circuit shown in
Fig. 3 was submitted by Jean Goyer
(2244 Prud’homme, Montreal 28, Que-
bec). Designed to provide additional
audio power for a small transistor radio,
Jean’s circuit employs a single pnp
power transistor (@) in the common-
emitter configuration as a power ampli-
fier to drive a standard PM speaker.
In operation, C1 serves as a d.c. block-
ing and input coupling capacitor, while
C2 provides inverse feedback to minimize
high-frequency distortion. Transistor
@1's base bias is provided through RI1;
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operating power is supplied by a 6-volt
battery, BI1, controlled by an s.p.s.t.
switch, S1.

According to Jean, parts values for
the booster amplifier are reasonably non-
critical. He used a Lafayette SP-147
power transistor for @1, but other popu-
lar units should work as well . . . typi-
cally, a 2N255, 2N256, 2N301, or a 2N554.
Capacitor C1 is a 30 to 50 pf., 20-w.v.d.c.
electrolytic, and €2 a 0.2-pf. paper or
low-voltage ceramic unit. Resistor RI1
is a 2200-ohm, 1-watt carbon or wire-
wound unit, while any standard switch

"Rlv j
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Fig. 3. Jean Goyer is the gentleman re-
sponsible for this circuit—a simple one-
transistor booster amplifier. If desired,
a plug can be added to the input
leads to match the receiver's phone jack.

will serve as SI. The power supply can
be any 6-volt battery or be made up by
connecting four flashlight cells in series.
Either a 4- or an 8-ohm PM speaker can
be used, but the latter will give better
results.

Jean suggests assembling the circuit
and speaker in a small wooden cabinet,
providing a metal heat sink (a small
chassis will do) for the power transistor
and mounting as large a speaker as pos-
sible within the cabinet (a 6”, 87, or 10”
speaker is perferred to the smaller sizes
for maximum efficiency and best quality
sound reproduction). The booster ampli-
fier’s input leads are connected to a small
plug to match the ‘““‘earphone” jack of the
receiver with which it is to be used, and
its output volume is controlled with the
receiver’s regular volume control.

VHF Amplifiers. We've received a num-
ber of letters asking about the use of
transistors in VHF applications. Actual-

(Continued on page 106)
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Across the
Ham Bands

By HERB S. BRIER, W9EGQ
Amateur Radio Editor

THE WRL ““METEOR’’ SB-175 TRANSMITTER

IGHT FROM THE START we were

pleased with the ‘“Meteor” SB-175
transmitter, manufactured by World
Radio Laboratories, Inc. (3415 W. Broad-
way, Council Bluffs, Iowa). Enclosed in
a 5%” x 11!4” x 8'4” dark brown cabinet
with a gold anodized front panel, and
weighing 10 pounds, the unit is both at-
tractive and compact. A savings in

weight and space is accomplished
through the use of an external power
supply.

Circuit Features. The transmitter cov-
ers the five ham bands between 3.5 and
29.7 mc., and offers complete tuning
from 3.5 to 9 mec. for CAP, MARS, and
other out-of-ham-band stations. A rating
of 175 watts input on c.w. can easily
be reduced for Novice operation. Input
on AM phone is 100 watts, and on
DSB (double-sideband) phone the input
is 140 watts peak.

The six-tube complement includes two
6DQ6-B’s, which function in parallel as
a neutralized power amplifier on AM and

c.w. On DSB operation, the control grids
are excited in push-pull and the plates
are connected in parallel; this arrange-
ment balances out the r.f. carrier and
delivers only the audio-generated r.f.
sidebands to the antenna.

Power for the transmitter is supplied
by the WRL PSA-63 power supply—a
companion unit. However, any supply
can be used if it will provide 300 volts,
125 ma. d.c.; 600 volts, 300 ma. d.c.; and
either 6.3 volts, 4.8 amp, or 12.6 volts,
2.4 amp a.c.

Test Results. We put the SB-175
through some operational tests and were
quite satisfied with the results. Loaded to
the rated 175 watts ¢.w. input, the unit
delivered 120 watts to a dummy load on
3.7 mc., and when loaded on 29 mec. the
output was only down a watt or two. At
the Novice input limit of 75 watts, the
output was better than 50 watts.

Peak power output on phone was also
about 120 watts, with the unmodulated
carrier power at 30 watts. On DSB,

The WRL PSA-63,
companion power
supply to the
S$B-175, boasts
solid-state cir-
cuitry. It comes
either factory-
wired or as a kit.

December, 1962

Completely wired and ready-to-go, the WRL SB-175
transmitter needs only a crystal or VFO and a power
supply for operation. Crystal socket is in center
of front panel (left); VFO plugs into 11-pin power
socket at rear (see underchassis view below).
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