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A revolutionary breakthrough in the industry! A stereo
turntable kit with traditionally superior Rek-O-Kut per-
formance! It’s engineered to give Rek-O-Kut's famous
silent aperation, eliminating all traces of record
changer rumble in stereo disc plaxback.

The kit contains the same exclusive, precision-ma-
chined turntable and bearing-well used on all Rondine
models. Assembles easily and quickly to the deck plate.
The motor installs on a specially-made mounting plate.
A minimum number of working parts go together
accurately, in 30 minutes or less . .. reflecting the
simplicity and trouble-free opzration of Rek-O-Kut
e;‘fg_ design. This new Rondine offers you superb
i’ quality...unmatched perfommance, the kind you
\Fk need for better monaural reproduction...the
kind you must have for stereo!

./') e Single-speed (33%3) Grown-Spindle Belt
¢ Drive. Custom-made endless-woven fabric belt
with thickness held to + .001. Adjustment for

belt tension.

o Assembly time: about 30 minutes with simple tools.
o Noise level: 47db.

e Motor: d-pole induction, designed and built to
Rek-0-Kut specifications.

o Built-in strobe disc: for checking speed.

o Turntable: Heavy Cast Aluminum, lathe-turned. Ta-

A Ro N D I N E pered for easy disc handling.

IN KIT FORM ¢

Assembles in just 15 minutes...no mechanical skill
needed! A professional tonearm precision-engineered

i 95 to highest broadcast standards. You save over 50%
on simply because you assemble it yourself. Ingeniously
: simple for foolproof operation, dependable perform-

ance. Takes all stereo cartridges. 12" arm—KT-12—
$15.50. 16” arm—KT-16 —$18.50.

Also see the all-new, improved
factory-assembled Rondines at your dealer!

Rek-0-Kut Co., Inc., Dept. P E1,38-19 108th St., Corona 68, N.Y.

Please send me your new 1958 Catalogs
HIGH FIDELITY TURNTABLES - TURNTABLE ARMS

Engineered for the Studio s Designed for the Home NAME

na
s

N\ ) ADDRESS . =
|
cITY ZOME STATE
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HOW TO MAKE YOUR OWN STEREO
TAPES: Picture here shows Stereo Tape Trans-
bort in a complete stereo system with new Bell
tereo Amplitier. Engineer in photograph has
just made copy of stereo record. With his left

hand he is now adjusting level controls on
Record Pre-amps for playback through Bell
Stereo Amplifier. These two Bell components
are all vou need to plavback and record stereo
from records, tape and tuner.

)

With this iBzEQ Tape Transport you can even
MAKE YOUR OWN STEREO TAPES!

Rated best for stereo recording, this Bell
Tape Transport is definitely your best buy

Add this stereo Component to your when you make your own sterec tapes.

Professional features of the Bell Tape
Transport include three motors for positive
tape control; there are no belts, pulleys or
clutches. Nothing to cause trouble!

Easy to operate . . . you simply con-
nect your stereo tuner, record player or
other tape recorder. Recording level on
each channel can be accurately set with
Cathode Ray indicators. It’s that easy!

Hi-Fi system.

Make stereo recordings off the air;
copy stereo tapes and records.

Add-on pre-amps make profes-
sional recordings possible. Start now to build your own stereo tape
library. It costs so little . . . and it’s loads
of fun. Ask your Bell dealer for a demon-
stration of this new Bell Stereo Tape
Transport. Then try it yourself with a
“live” stereo recording.

The cost? Less than $300 for a
complete stereo recording system.
Your Bell Dealer has descriptive literature

and complete specifications. Write for
name of dealer nearest you.

@zﬂﬁ Sound Division ¢ THOMPSON RAMO WOOLDRIDGE, INC.
555 MARION ROAD ¢ COLUMBUS 7, OHIO

POPULAR ELECTRONICS is published monthly by Ziff-Davis Publishing Company. Willtam B. Ziff. Chairman of the Board (1946-
1953), at 134 S. Wabash Ave.. Chicago 5. I1l. Second cilass postage at Chicago. Tllineis. Authorized by Post Office Department, 3
Ottawa, Cahada, as> second class matter. SUBSCRIPTION RATES: One year U.s. and possessions, and Canada $..00; IPan-American

Unijon countries $1.50, all other foreign countries, $5.00.
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ELECTRICITY

ELECTRONICS
ON REAL

Motors—Generators
—Switchboards—
Controls—Modern

Appliances—

Automatic
Electronic
Control Units

RADIO ELECTRONICS
ON REAL

TV Receivers—
Black and White
and Color
AM-FM and
Auto Radios
Transistors
Printed Circuits
Test Equipment

/ These men are getting practlcal trammg in [l[g’R””Iﬂs

Train in NEW Shop-Labs of'

COYNE:

in Chicago epare for today’s TOP OPPOR- I
TUNITY FI%LD Train on real full-size equip-
ment at COYNE where thousands of successful I

men have trained for over 60 years —largest,
oldest, best equipped school of its kind. Profes- I
sional and experienced instructors show youl
how, then do practical jobs yourself. No pre-
vious experience or advanced education needed. I
Employment Service to Graduates.

START NOW—PAY LATER—Liberal Finance and Pay- '
ment Plans. Part-time employment help for students.
GET FREE BOOK—''Guide to Careers” which describes I
your training in ELECTRICITY-ELECTRONICS and
TELEVISION-RADIO ELECTRONICS —no obliga-
tion; NO SALESMAN WILL CALL. '
Coyne Electrical School, 1501 W. Congress Parkway

Chartered Nof For Profit Chicage 7, Dept. 13-24

MAIL c’ugo" 'OR;WRITE TO

ADDRESS BELOW
COYNE ELECTRICAL SCHOOL
Dept. 19-2A —New Coyne Building
1501 W. Congress Pkwy., Chicago 7, Iil.
Send BIG FREE book and details of all the
training you offer,

o=

Address.

City. State

|

|

i

Name I
|

i

|

—

LOW COST

ElE Tramm in

Spare Time AT HOME

nA

The future is YOURS in TELEVISION!
A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in
your own business!

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne standards at truly lowest cost
Not an
’ Here is MODERN
TELEVISION TRAINING including Radio, UHF and Color TV.
No Radio background or previous experience needed. Personal
guidance by Coyne Staff. Practical Job Guides to show you how to
do actual servicing jobs —make money eorly in cauvrse. Free Life-

—you pay for training only —no costly *“‘put together kits.”
old Radio Course with Television “tacked on.’

time Employment Service to Graduates.

- A
ELECTRICAL SCHOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION
NOT FOR PROFIT

1501 W. Congress Parkway o Chicago 7, Dept. 19-H2 7. - -

B.W. COOKE. J1.. Prasident

January, 1959

Coyna~the Institution behind this train-
the largest. oldest, best equipped
residential school of its kind. Founded 1899,

Send Coupon ot wrie f0 address below
for Free Book

and full details,
including easy
Payment Plan.
No obligation, no
salesman will call.

| COYNE Television

Home Training Division
Dept. 19-H2 New Coyne Building
| 1501 W. Congress Pkwy., Chicago 7, III.

| Send Free Book and details on how I can get
Coyne Quality Television Home Training at
| low cost and easy terms.

| Name__
| Address
| City.

State__

wwWw americanradiohistorvy com
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Contributing Editors
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P R .
Sy, February’s cover shows an artist’s view of the X-15
Ky ' rocketing into outer space. In tune with the proposed
?3," {.,E flight of the X-15, POPULAR ELECTRONICS plans to
e unveil the role electronics will play in outer space
explorations.
BRANCH OFFICES: Midwestern Office, Heading the list of novel construction items will be
434 S. Wabash Ave., Chicago 5, I, an article on a “Bi-Fi” dual speaker system. Also, several
Jim Weakley, advertising manager; . B . - .
Western Office, Room 412 215 W 71h transistor projects 'WI" 'dehgh'.'he newcomer to el'ec
St., los Angeles 17, Calif, John E. tronics. And the kit builder will enjoy an informative
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L T T T
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as part of material purchased.
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'LET DeVRY TECH PREPARE YOU IN

SPARE TIME AT HOME AS AN

ELECTRONICS

AN INDEX

BETTER JOB,
A BRIGHTER
FUTURE

Electronics

Radar

Guided
Missiles

TECHNICIAN

NO PREVIOUS TECHNICAL EXPERIENCE
OR ADVANCED EDUCATION NEEDED!

Laborers and bookkeepers, store clerks, shop men, farm-
ers, salesmen — men of nearly every cailing — have taken the
DeVry Tech program and today have good jobs or service
shops of their own in Electronics. You don’t have to quit your
present job. If you are 17 to 55, see haw you may get your-
self ready for a future in the fast-growing Electronics field.

Whether you prepare at home or in our well-equipped
Chicago or Toronto Laboratories, you get sound, basic training
in both principles and practice. At home, you use educational
movies. You build actual circuits and test equipment. You read
simple directions, follow clear illustrations. When you finish,
you are prepared to step into a good job in an excitingly
different field. You may even start a service shop of your own.
Mail coupon for free facts today.

Draft Age?

We have valuable information
for every man of draft age; so
if wou are subject to military
service, be sure to

chack the coupen.

FREE!

*One of North America’s Foremost Electronics Trcining Centers” [

Accredited Member
of National
Homre Study Council

Live-Wire Employment Service

Puts you in touch with job
opportunities—or helps you
toward a better position in
the ptant where you are
now employed.

Electronics

SAMPLE BOOKLET

We'll give you a fres copy of an interesting booklet,
“Electronics and YOU.”” See for yourself how you
may toke advantage of the opportunities in this fast-
growing field.

Please give

DeVry Technical Institute
4141 Belmont Ave., Chizago 41, I!l., Dept. PE-1-P

Television

Micro- Waves

Communications

Industrial
Electronics

Computers

Automation
Electronics

Remote Control
Systems

Broadcasfing

Your Own
Service Shop

me your FREE booklet, “Electronics and TOU,” and tell me

how | may prepare ta enter one or more branzhes of Electronics as l

CHICAGO 41, ILLINOIS

[J Chock here if subject to military training.

listed above.
4 3 NAME AGE 1
By 3 STREET__ - Ploais Pt AP |
DEVRY TECH"ICAL INST ciry ZONE STATE :
1

FORMERLY
DsFOREST’S TRAINING, INC.

1080

January, 1959

wwWwW americanradiohistorv
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By. JOHN T.FRYE

Little "Bug' with Big Ears

VHIEF OF POLICE MORTON sat on the
(1 worn leather couch in Carl and Jerry's
basement laboratory, nervously sliding the
rim of his hat through his fingers.

“We’ve had a kidnapping here,” he said.
“At first the parents asked us to help, but
after they were contacted by the kidnap-
pers, they clammed up. Now they beg us to
stay clear away from them and to keep the
story out of the newspapers. We know
they’ve received threats that their little girl
will be killed if the police are called in.

“We've got no choice but to follow their
wishes, at least on the surface; but we're
determined not to let the hoodlums get
away with it. Actually, we know [rom ex-

perience the child is more likely to be
harmed with us out of the case; further-
more, if those kidnappers get away with it
this time, they’ll do it again. We’ve got to
nab them now.”

“Where do we come in?” Carl asked.

“Well, we know that the father of the
little girl is to contact the kidnappers from
a public phone at one o'clock tomorrow
morning. We got this from a maid who hap-
pened to overhear the first contact on an
extension phone. We want to hear what is
said in that contact tomorrow. Even more
important, we want to know the number
called in time to put a tail on the kidnapper
before he can slip away from the public
telephone he will undoubtedly use to take
the call.”

“Hm-m-m-m, I see the problem,” Jerry
said slowly. “You want to ‘bug’ the tele-
phone the father will use, but you have no
way of knowing in advance what telephone
that will be.”

“Exactly. I know it sounds impossible,
but I was just hoping you boys—"

“It's not impossible,” Jerry interrupted,
“but I wish we had more time. I guess we'll
have to use an inductive type bug. This is

' M ELECTRON TUBE

INTRODUCES FOR THE FIRST TIME
ANYWHERE A -SELECT STOCK OF USED
TUBES AT A FABULOUS LOW -PRICE

e I
Jan Surplus Tubest

TUBE LIS

ALl TUBES SENT POSTAGE PAID
Please send 25¢ handling *for ‘orders under $5[fSe
deposit on C.O.D. orders. Send ' opproximate 'postage  on
Canodian ond foreign orders.

MICRO

ELECTRON TUBE CO.

2
Perfect f¢y

Marked,

e
not necessarify
°ry seconds

o

254vs
258Q6
250Ng
2stecT

65C7
SEND FOR Oyg £a

EE com
& PLET
SPECIAL puppocy 5;;:; OF TuBes

7a7
68Gec 7X7 /XXEFM
7va

P.O. BOX.55 Park Station, Paterson 3, N. J.

Always say you saw it in—POPULAR ELECTRONICS
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Now'

e ’H
go:“n gfford!

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

BETTER...Treining that is proved and tested
in Resident School shops and
laboratories. by a School that is
the OLDEST and LARGEST of
its kind in the world,

MORE COMPLETE... You learn ALL PHASES of
Television-Radio-Electronics.
LOWER COST... Other schools make several courses )
out of the material in our ON
MASTER COURSE .
pay more for less uammg than
you get /12 our course at ONE
LOW TUITION!

TOP PAY...UNLIMITED OPPORTUNITIES

MAKE MORE MONEY
= TELEVISION

RADIO- EI.EC'I'RONICS

. and )ou

LIFETIME SECURITY CAN BE YOURS!

You zre 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
Commiunications, Automation, Radar, Government Missile Projects.

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

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

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

RESIDENT TRAINING AT LOS ANGELES

If you wish to take your training in our Resident.
School at Los Angeles, the world's. TV- capital,
start NOW in our big, modern Shops, Labs and'
Radio-TV. Studios. Here you work with latest
Etectronic equipment - - professionally instalied!
- finest, most cnmn‘lele facilities offered by
anv school. Expert, {riendly instructors. Persnnal

atlention. Graduate Employment Service. ue|p

in finding home near ‘schoot - - and part time
job’ while you learn. Check box in coupon for
tull information.

January, 1959

LESSONS AND INSTRUCTION MATERIAL ARE
UP.-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson is made easy to understand by
numerous illustrations and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . it can
mean the difference between SUCCESS
and failure for you! Send for your
FREE BOOK “"Your Future in
Television-Radio-Electronics’' and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn’'t cost you anything
to investigate!

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
Gl Training

[
[
!

I

' NAME

You get all information
by mail ... You make
your own decision ... at
home! NO SALESMAN

WILL CALL

U vou eer. .

® 19 Big Kits—YOURS TO KEEP!

® Friendly.nstruztion and Guidance

® Job Placement Sefvice

® Uniimited Consultation

® Diploma—Reccgnized by Industry

e EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHAESES OF INDUSTRY
1. Television, insluding Color TV

. Radio A M

. Electronics for Guided Missiles

. Sound Record ng and Hi-Fidelity

NATIONAL®@#iti SCHOOLS

NATIONAL SCHOOLS. Dept R2G-19

4000 $. FIGUEROA ST.

Rush free TV-Radio "Opportunity” Book and sample
lesson. No salesman will call,

. FCC Llcenso

jon ard C ters
Radar & Micre-Waves
Broadcasting and

Communicatians

)

WORLD-WIDE TRAINING SINCE 1905
MAIL NOW 10

LOS ANGELES 37, CALIF.

:\DDR}SS
CITY

Los Angeles 37, Galif.

www americanradiohistorv com
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these 4 knobs provide
unlimited control of
frequency response

790-3900~

New Blonder-Tongue Hi-Fi Amplifier

The Model A-1 Amplifier divides the audible
spectrum into its four significant segments
(BASS, LO-MIDDLE, Hi-MIDDLE and TREBLE.) Four
separate tone controls permit you to hoost or
attenuate any frequency range or combination
of ranges. Solo instrumentalists or vocalists
may be drawn out of the orchestral back-
ground to take their places in front of the
orchestra. Correction for poor room acoustics,
or for deficiencies in associated equipment, is
instant and exact. Power output is 12 watts
(music wave forms).

Frequency response: = % db from 30 to
15,000 cps; harmonic distortion, below 1%
at 10 watts output. Magnetic and crystal car-
tridge; tape and tuner inputs. Complete funec-
tion selection. Performance you'd expect to
find only in amplifiers costing considerably
more! 77.50

MATCH THE A-1 WITH THE B-T TUNER AND
SPEAKER—aversatile hi-fi system for under $160

T-88 FM-AM TUNER-Amazing sensi-
tivity on FM and AM. Frequency re-
sponse, 20—20,000 CPS. Built-in FM
and AM antennas, with provision for
external! antenna. Accurate, stable
slide-rule tuning. 64.50

SS-2 Twin Speaker System—Includes
two matched 4” speakers with over-
lapping frequency ranges in an
acoustically correct enclosure. Ideal
as a multiple speaker system or for
stereo conversion. 16-0hm impedance.

15.95

R-98 FM-AM Radio—The convenience
of a complete ¥M-AM radio, with no
sacrifice in qguality. Superb interfer-
ence-free reception, even in critical
areas. Amazing sensitivity on FM
and AM. Accurate, stable slide-rule
tuning. 64.50

For complete details, write to Dept. PE-7

BLONDER-TONGUE LABORATORIES
9 Alling Street, Newark 2, New Jersey

Carl & Jerry (Continued from page 8)

really just a large inductance placed some-
where ncar the telephone induction coil.
The field about that coil induces faint cur-
rents in our inductance that can be ampli-
fied until they are audible.”

“What do you mean by ‘near?’” the chief
asked.

“Well, a large coil is supposed to be able
to pick up conversations ten feet from the
telephone; but I'll feel safer if we can place
our bug five or six feet away.”

“Do you have such an inductance?”

“Nope, but Carl and I can make one in
shop class at school this afternoon. Really
it’s just a couple of pounds of very fine wire,
say #40, wound on an iron core. This in-
ductance could feed an amplifier-modulator
that would modulate a small transmitter.
That would allow the gadget to be placed
near the telephone without any wires going
to it. We could listen some distance away.
The only trick is to place the bug close to
the telephone the parent uses without
arousing his suspicion or the suspicion of
anyone watching him.”

“Yeah,” the police chief agreed. “We must
tail the parent from the time he leaves
bome and be ready to plant the bug fast
when he stops at a telephone. Who can be
moving around the empty streets at one
o’clock in the morning without arousing
suspicion?”

“A milkman!” Carl blurted.

“Say, you've got something! We'll follow
him with a milk truck.”

“And we’ll conceal the induction pickup
and the little transmitter in a couple of
empty cardboard milk cartons,” Jerry said
with mounting enthusiasm. “Somehow the
policeman posing as a milkman will man-
age to place these cartons near the tele-
phone being used. We'll be inside the truck
with a receiver.”

“And T'll have a portable two-way trans-
mitter-recciver to contact headquarters the
instant we decipher the number -called
from the dial clicks. The telephone com-
pany will be alerted to give us the location
of that number at once. That will allow us
to have a squad car there in a minute or so.
A plainclothesman can follow the fellow
making the call.”

“Well, we better get going,” Carl said im-
patiently. “We already have a complete
miniature-tube transmitter we can use, but
we still have to make the pickup coil and

Always say you saw it in——POPULAR ELECTRONICS
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UPGRADE YOUR INCOME

through Grantham Training and an F.C.C. License!

What's in Your Future?

Are you planning your future or just drifting into it?
Now is the time to get ahead in electronics—the world’s
fastest growing major industry. Now is the time to add
technical knowledge and an F.C.C. license to your prac-
tical experience. Now is the time to prepare for higher pay
—time to make your future secure.

Grantham Training Prepares You

Grantham School of Elactronics specializes in quality
training in communications electronics, preparing students
to pass F.C.C. operator license examinations. This training
is available ¢ither by correspondence or in resident classes.

The Grantham Communications Course does not include
actual work with practical kits or other equipment. That is,
for example, it does not teach you how to solder or how to
remove a TV chassis from the cabinet. etc. It is not a repair
course but, instead, is bona tide technical training which
teaches you to understand clectronic theory —which teaches
you the “why” of electronics.

If you are a beginner in this field, the Grantham course
will give you the kind of detailed training in radio-
electronics theory and operating practices that will enable
you to obtain your first class F.C.C. license quickly. Then,
this license plus your knowledge of theory will qualify you
for certain types of employment, and you can improve your
practical ability wkile on the job earning a salary.

If you already have practical experience in radio-
electrontcs, the Grantham course can add a knowledge of
theory and an F.C.C. license to that practical experi-
ence. This should qualify you for higher pay and greater
job security.

Train by Correspondence or in
Resident Classes

RESIDENT CLASSES—The Grantham Communications Elec-
t.']onics Course is offered in both DAY and EVENING
classes in Washingion, Hollywood, and Seattle. The DAY
course meets five days a week, from 9 a.m. until 1 p.m.,
and prepares you for a first cluss F.C.C. license in 12 weeks.
The EVENING course meets two nights a week, from
6[30 p.m. until 10:30 p.m., and prepares you for a first class
F.C.C. license in 30 weeks. All courses “begin at the
beginning”-NO previous electronics training required
of assumed.

CORRESPONDENCE TRAINING —The Grantham Communica-
tiens Electronics Course is oflered by correspondence from
ull Divisions of the School —Washington. Hollywood, and
Seattle. The course has two major objectives—(1) to reuch
you a great deal of electronics, and (2) to prepare you to
pass all F.C.C. ¢xaminations required for a first class license.
This course can prepare you quickly to pass F.C.C.
eL:aminations because it presents the necessary principles
of electronics in a simple “easy-to-grasp” manner. Each new
idea is tied in with familiar ideas. Each new principle is
presented first in simple, ¢veryday language. Then after you
understand the “what and why” of a certain principle, you
are taught the technical language associated with that prin-
ciple. You learn more electronics in less time, because we
ake the subject easy and interesting.

Which License for Which Job?

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

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

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

Here'’s Proof . ..

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

License Weeks

walter Mengel, Jr., 423 James St., Crystal Lake, IIi. st 8
Serge G. Miller, 1315 W. 15th St., San Pedro, Calif. . 1st 12
John A Hayes, 1519 Madison Ave., Memphis, Tenn. 1st 14
Robert A. Morgan, 25 Barrow St., New York, N.Y. st 9
Hal Moon, Cook Hotel, 1334 Central, Kansas City, Mo. . 2nd 5
W. R. Smith, 1335 E. 8th St., Long Beach, Calif. 1st 12
Erskin . Davis, 4220 Clay St., NW, Washington, 0.C. 1st 12
John R. Bahrs, 72 Hazelton St., Ridgefield Park, N. J. 1st 12
Earl A. Stewart, 3918 Modesto Dr., San Bernardino, Calif. 1st 14
Robert H. Moore, 807 Grace St., Baldwin, L.I, N.Y. 1st 12
Otis A. Towns, 3638 Bates St., St. Louis, Mo. . o Ist 12

THREE COMPLETE SCHOOLS: To better serve our many sti-
dents throughout the entire country, Grantham School of
Electronics maintains three complete schools—one in
Washington, D.C., one in Hollvwood, Calif., and one in
Seattle, Wash. All schools offer the same rapid courses in
F.C.C. license preparation, either home study or resident
classes.

MAIL COUPON FOR FREE BOOKLET: Our free booklet,
Careers in Llectronics, gives details of how you can prepare
qulckly for your F.C.C. license. For your tree copy of this
booklet, clip the coupon below and mail it to the Grantham
School nearest you.

GRANTHAM
SCHOOL OF ELECTRONICS

821-18th Street, N.W. 408 Marion Street 1505 N. Western Ave.
Washington 6, D. C. Seattle 4, Wash. Hollywood 27, Calif.
(Phone: ST 3-3614) (Phone : MA 2-7227) (Phone: HO 7-7727)

(Moail in envelope or paste on postal card)

T0: GRANTHAM SCHOOL OF ELECTRONICS
821-19th, NW 408 Marion 1505 N. Western
Washington Seattle Hollywood

Please mail me your free booklet telling how Grantham training

can prepare me quickly for my commercial F.C.C. license.
| understand there is no obligation and no salesman will call.

Nome —— _Age_

Address

City — State

| om interested in: [ ] Home Study. [0 Resident Closses 93 A

www americanradiohistorvy com


www.americanradiohistory.com

enie

HIGH FIDELITY KITS

@ LAYER BUILT e COLOR GUIDE

Before you buiid
another kit, see this
new method of kit
assembly. Each kit
complete with all
parts and instruc-
tions.

20PG8-K 20 Watt Amplifier with built-in pre-
amplifier and all controls. Net 59.50
LI-6K 10 watt Amplifier (Littte Jewel). Has
built-in preamplifier and record compensator
on phono channel. Net 24.95
207A-K Hi-Fi Preamplitier (Self-Powered). Feed-
back circuit with 10 controls. Net 44.50
250-K 60 watt Basic Hi-Fi Amplifier. For use
with a preamplifier (such as 207A-K). Net 79.5¢
..OO.....O...O...O..O.....O...O..l...l
Grommes—Div. of Precision Electronics, Inc.
Dept. P-1, 9101 King St., Franklin Park, Ill.

Name of Dealer

(1 Send complete Kit details. Okt

[J Check or M.O. enclosed []C.0.D. $5 enclosed
Name___ e— - —
Address_ S -

City. _ Zone _State -

FIRST DN:EW PUNCH

DEVELOPMENT IN 20 YEARS . ..
OBSOLETES EVERY OTHER
PUNCH NOW ON THE MARKET
;%%

. WALSCO

“L.T.” LOW TORQUE
CHASSIS PUNCH

CUTS a cleaner hole
with 50% less effort!

A brand new electro-coating proc-
ess (which can't wear off) reduces
friction, thus lowers torque. You
. | getamuch cleaner hole with much
= | less effort. The Walsco "L.T."

Chassis Punch requires no lubri-
| cation of any kind and will give
m | perfect service almost indefinifely.

. j Available in a wide variety of sizes,
round, square, key and D shapes.

=

B

00 -
Pounds - l

Ordinary Full information on these extra-easy to
Torouah | use"L.T." punches is available from your

Walsco distributor or by writing direct
I to Walsco.
WALSCO ELECTRONICS MFG. CO.

A Division of Textron Inc. » West Coast Piant: Los Angeles 18, Caljf.
116 W. GREEN ST., ROCKFORD, ILL., U.S.A.

Carl & Jerry (Continued from page 10)

mount the whole business in the empty
cardboard milk cartons. What will we use
| for a receiver?”

“We've got a sensitive battery-portable
down at the station that will be fine for
that,” Chief Morton said. “I assume you’ll
have the little transmitter working at the
end of the broadcast band.”

“Right,” Jerry answered. “And be sure
the milk truck has the ignition noise sup-
pressed. The motor will be running while
we're listening. Better have the telephone
company show us how to decipher the num-
ber called from the clicks. We can have
our equipment ready right after supper.”

“Fine. The milk truck will pick you up
around cight and take you down to the sta-
tion.”

HE DAY really flew for the boys. Wind-

ing the coil was an easy matter with the
aid of a lathe in the high school machine
shop. For good measure they wound a full
three pounds of wire on the coil. As Jerry
explained, the extra turns not only in-
creased the pickup efficiency but they also
provided a better match to the high-imped-
ance input of the amplifier. This coil took
up onc milk carton all by itself. The very

| ... They wound a full three pounds of wire on the
| coil. This took up one milk carton by itself . . .

Always say you saw it in—POPULAR ELECTRONICS
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“HOW A ‘CRAZY
RUMOR’” GOT ME
PROMOTED!”

What | overheard one morning shook me
right out of a rut!

“Company’s getting ready to cut back . . .
bound to be layoffs,” I heard them say. “Just
another crazy rumor,” I told myself.

Just the same, I took quick stock of myself
that night. Came up with four good reasons why
the company would keep me on:

Three years’ experience
Getting along with foreman
Turning out acceptable work
Prompt and dependable
And four just-as-good reasons why they might
let me go:
Making no real headway
Others better qualified
Still rated ‘‘semi-skilled”’
Needs special training
I wasn’t in trouble. But I sure wasn’t “in solid”
like I should be. That’s when I made up my
mind to enroll for training with I.C.S.

For Real Job Security —Get an 1. C. S. Diploma!

BOX 73295M, SCRANTON 15, PENNA.

INTERNATIONAL CORRESPORDENCE SCHOOLS

Without cost o obligation, send me “HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson}:

I picked 1.C.S. because it’s the oldest and larg-
est with 259 courses. The training is quick and
thorough. It’s recognized by my company and
accredited by the National Home Study Council.
You study in your spare time and get personal-
ized, practical instruction—know-how you can
apply next day on the job.

That was a year ago. There have been two
lavoffs since then. While some of the others were
just hanging on or being released, I was moving
up. My I.C.S. training started something. Not
only did it get me promoted (with a fat pay
hike), but it put me in line for real advance-
ment.

Don't wait for a ‘““crazy rumor’ to set you

straight. Take out your ‘job insurance” right
now. Mail the coupon and get full, free details
on how 1.C.S. has helped thousands, how it can
help you. No obligation—and you get three
valuable books free! (1) How to Succeed; (2)
Catalog of opportunities in the field of your
choice; (3) Sample lesson (math).

Accredited Member,

I. C.S., Scranton 15, Penna.  patignal Home Stuty Counil

(Partial list of 259 courses)

ARCHITECTURE AVIATION CIVIL
and BUILDING [ Aero-Engineering Technology ENGINEERING
CONSTRUCTION [ Aircraft & Engine Mechanic O Civit Engineering

O Air Conditioning

O Architecture

O Arch. Drawiag and
Designing

O Building Contractor

O Building Estimator

O Carpentry and Millwork

[ Carpenter Foreman

[ Heating

O Interior Cecoration

[ Painting Contractor

O Construction Engineering
[ Highway Engineering

O Professional Engineer (Civil
O Reading Struc. Blueprints
[ Structural Engineering

[ Susveying and Mapping

DRAFTING
(71 Aircraft Drafting
[ Architectural Drafting
O Drafting Machine Design

BUSINESS
O Accounting
{3 Advertising
{ Business Administration
[ Business Management
[ Cost Accounting
[] Creative Salesmanship
[ Managing a Smail Business
[ Professiona! Secretary
[ Public Accounting
O Purchasing Agent

[ Plumbing : [ Electrical Drafting
[} Reading Arch. Blueprints H g::g:;‘:ﬂ:m: and [ Mechanical Drafting
ART Management O Sheet Metal Drafting
[} Commercial Art O] Traffic Management O Structural Drafting
£ Magazine & Book Hlus. CHEMICAL ELECTRICAL

[J Show Card and
Sign Lettering
O Sketching and Painting

AUTOMOTIVE
[J Automab les
[ Auto Body Rebuilding
and Refimishing
[ Auto Engine Tuneup
[ Auto Technician

[ Analytical Chemistry

[ Chemical Engineering

O Chem. Lab. Technician

[ Eiements of Nuclear Energy
O General Chemistry

O Natural Gas Prod and Trans.
[ Petroleum Prod. and Engr

[ Professional Engineer (Chem)
{1 Pulp and Paper Making

O Electricat Engineering

O Elec. Engr. Technician

O Elec. Light and Power

[ Practical Electrician

O Practical Lineman

[ Professional Engineer (Elec)

HIGH SCHOOL
[ High School Diploma

Name.. Age

City __Zone State

[ Good English
O High Schoo) Mathematics
O Short Story Writing

LEADERSHIP
O Industrial Foremanship
[ Industrial Supervision
(7 Personnel-Labor Relations
O Supervision

MECHANICAL
and SHOP

[ Diese! Engines

[ Gas-Elec. Welding

[ tndustnial Engineering

O Industrial Instrumentation

O Industrial Metallurgy

O Industrial Safety

O Machine Design

O Machine Shop Practice

0 Mechanical Engineeting

[J Protessional Engineer (Mech)

O Quality Contro)

O Reading Shop Blueprints

[ Refrigeration and
Air Conditioning

[ Too) Design  [J Tocol Making

RADIO, TELEVISION
[J General Electronics Tech

-Home Address. -

Working Hours

Occupation——

[] Industrial Electronics

[J Practical Radio-TV Eng'v'g
| Practical Telephony
| Radio-TV Servicing

RAILROAD
[ Car Inspector and Air Brake
[ Diesel Electrician
[ Diesel Engr. and Fireman
O Diesel Locomotive

STEAM and
DIESEL POWER
O Combustion Engineering
] Power Plant Engineer
(] Stationary Diesel Engr.
[0 Stationary Fireman

TEXTILE
[ Carding and Spinning
[ Cotton Manufacture
[ Cotton Warping and Weaving
7 Loom Fixing Technician
} Textile Designing
] Textile Finishing & Dyeing
] Throwing
1 Warping and Weaving
7] Worsted Manufacturing

AM. toP.M

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd.,
Montreal, Canada. .

. . Specia! tuition rates to members of the U. S. Armed Forces.
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01 7 THRLE #4577

With H. G. Cisin's Copyrighted

RAPID “TV TROUBLE SHOOTING METHOD”

Without experience or knowledge, this guaranteed new method
of servicing TV sets enables you (0 DIAGNOSE TV troubles as
rapidly as an expert. NO THEORY—NO MATH-—you can locate
all faults in record-breaking time regardless of make or model.

TV TROUBLE SHOOTING METHOD' is the most valuahle
aid to TV servicing ever written. Be a TV Trouble Diagnosti
cian, Increase your hresent earnings. Ohen your own Drofitable
Business or get a high-paying skitled job.

I#'s all in this book . . .
Nothing more to Pay—Nothing efse fo Buy

Alphabetically Llisted are 85 pieture troubles, over 58 raster and
17 ssund troubles. Iy this uniaue copyrighted method you know
LXACTLY WHERE the trouble is: plus step-by-step instrue-
tions, iIncluding 69 RATID CHECKS, help to find faulty part.

13 IMPORTANT PRELIMINARY CHECKS NEED NO IN-
STRUMENTS! Of the 69 Rapid Checks, OVER 65 ALSO
REQUIRE NO INSTRUMENTS! Rapid checks include emer-
gency checks for distarted pictures, defective fubes including
I'"IX tube, plus 57 others, ALL EXPLAINED SIMPLE
LANGUAGE. PERFORMED WITHOUT INSTRUMENTS,
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE.

. G. Cisin, the author, is the invenior of the AC/DC midget
radio. Ile licenses RCA, AT&T, ete. e has alco trained thou-
sands of technicians now owning their own prosperous TV servles
orfanizations or holding highly paid TV positions. 1Tis years of
experience are embodied in this remarkable new book.

Guaranteed Money Back in 5 Days if Not Satisfied!

1

ABSOLUTELY FREE with each order: Your choice
of Cisin's newest bonks: BASIC ELECTRICITY—
Jol. 1 or TV-RADIO TUBE SUBSTITUTION
GUIDE. These sell for 50¢ ea. ACT NOW-get
2 books Postbaid at cost of only one!

RUSH COUPON NOW!

Post-
paid

M. G. CISIN, Consuiting Engineer—Dept. P-36
Amagansett, N. Y,

Eunelosed find $1. Rush Trouble Shooting Method and
marked above (If not marked Basic Elee. will he seat).

0 Send all 3. Enclosed find $1.50.

free book

Name .
Address

UEEEEEEEEERRRRAE TS

ALL-BAND

G'33 RECEIVER

NOW...THE BIGGEST
RECEIVER VALUE
ON THE MARKET!

Now ! ... the world at your fingertips — international
short wave plus standard broadcast band. Covers 540
ke to 34 mc in 4 bands. G-33 gives you more for your
money —compare it with any other receiver in its price
class! Here are just a few of its value-packed features:
new modern circuitry for extra gain, high sensitivity,
low noise ... transformer powered (NOT AC/DC). ..
high-frequency I-F ... vernier, slide-rule dial. Hand-
some modern styling — fits perfectly in your living
room, den or office!

Write today for further details

G ET DIVISION OF
ONS YOUNG SPRING & WIRE

Burbank, Calif. CORPORATION

Carl & Jerry (Continued from page 12)

compact amplifier-modulator-transmitter,
using miniature hearing aid tubes, was
mounted in another carton together with its
batteries.

The milk truck picked them up right at
eight as promised. When they rolled into
the police station garage, they found Chief
Morton and a man from the telephone com-
pany. The battery-powered receiver was
placed inside the milk truck and connected
to an antenna strung underneath the
chassis of the truck. The metal truck body
made the receiver’s loop useless, but the
set had special provision for an external
antenna.

The milk carton “bug’” was placed near
the garage telephone, and the boys and the
chief listened while the telephone was
dialed. Every click could be heard plainly.
When the desk sergeant answered the call,
both sides of the conversation could be
heard clearly though faintly. Tests proved
best results were had when the induction
coil was in an upright position not more
than eight feet from the wall telephone.

The telephone man showed them how to
figure out the number called from the
clicks heard. The only difficulty was in
counting the rapidly occurring clicks, but
a little practice solved that. All this took a
surprising amount of time, and before they
knew it the clock indicated twelve-fifteen.

“We better be starting,” Chief Morton

said. “We have a stakeout at the child’s
home, of course, but I want to be able to
follow the father with the truck.”

The chief and the two boys settled down
in the back of the truck as the policeman,
disguised as a milkman, rolled it out of the
garage. Jerry idly tuned the receiver as
they moved along the cold, deserted streets.
Suddenly he muttered under his breath and
bumped the receiver with the heel of his
hand. “We're in trouble!” he announcéd;
“this set has suddenly gone dead.”

“Can we get another receiver?” the Chief
asked.

“No time for that. Not one in a hun-
dred would tune down to the crystal fre-
quency of the transmitter. On top of that it
must have external antenna facilities.
Somehow, we've got to fix this one fast.”

“Well, fix it!” Chief Morton exclaimed.
“You're a radio man.”

“It’s not that easy. Without test instru-
ments, I'm helpless. I can’t really see, hear,

Always say you saw it in—POPULAR ELECTRONICS

www americanradiohistorv com


www.americanradiohistory.com

see

see the outstanding 1959
featured in ALLIED’S

1959 CATALOG

‘P ﬂ,@@‘! send for it

g
/
gy
¢
i
¢

kmght-k:t Stereo
Adapter Control Kit

v.778 $9%5

knight-kit Stereo
Deluxe Preamp Kit

Y776 562°°

vhat's new in electronic

its...

knight=kits

AN ALLIED RADIO PRODUCT

i knight-kit “Space Span-
ner” 2-Band Receiver Kit

v-259 31875

knight-kit Amateur Com-
munications Receiver Kit

v-726 %1045

knight-kit Dual 30-Watt
Stereo Hi-Fi Amplifier Kit

knight-kit 12-Watt
Hi-Fi Amplifier Kit

| knight-kit “Ranger 11I" |
| AC-DC Radio Kit

{ v.736 516" I

knight-kit 400"
Tube Checker Kit

v.707 $19%

v.777 $§45° v.7es $19%° 55
N (=
N E
knight-kit "Span-Mas- | knight-kit ‘“‘Ranger’
ter” 4-Band Receiver Kit Clock-Radio Kit
v.258 $24% v.737 $24%5

pmd oozens of oTHER BEST BUY knight-kits

“Qcean-Hopoer'* Radio
5-Transistor Portable
2-Transistor Pocket Radio
Transistor Lab Kit
1-Transistor Radio

2-Way Intercom

Wireless Broadcaster
Photoelectronic System
Electronic Photoflash
Crystal Set

HI-FI KITS

18-Watt Amplifier
25-Watt Basic Amplifier
30-Watt Amplifier
FM-AM Tuner

FM Tuner

Hi-Fi Preamplifier
2-Way Speaker Systems
3-Way Speaker Systems
HOBBY KiTS
Printed Circult Radio

FREE

Send for this value-packed catalog fea-
turing the complete KNIGHT-KIT line,
as well as the world's largest stocks of
everything in Electronics. You'll want
this money-saving Buying Guide.

WRITE FOR YOUR FREE copY 10DA Y}

452-PAGE 1959
ALLIED CATALOG

knight-kit ‘“‘Ranger’’ knight-kit 12-in-1
Radio-Intercom Kit Electronic Lab Kit
i v.739 32790 | v-272 $14%

_T.EEM\‘,_AVAILABLE
p20 or more; only 10% down

R/C Tester
Transistor Checker

5 Oscmoscopes

VTVM Flyback Checker
Tube Testers Battery Eliminator
VOM's Voltage Calibrator

AMATEUR KITS
50-Watt Transmitter
Self-Powered VFO

100 kc Crystal Calibrator

RF Signal Generator
Signal Tracer

Audio Generator
Sweep Generator
R/C Sub Boxes RF “Z'" Bridge
Capacitor Checker Code Practice Oscillator

= -
1ED RADIO |
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]
ALLIED RADIO CORP., Dept. 134-A9 [}
100 N. Western Ave., Chicago 80, lil. =
{J Send FREE 1959 ALLIED 452-Page Cotalog =
Name =
i
Addr

ess =
City __Zene State ____ l
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ASSEMBLE YOUR OWN

KIE-TALKIE

10PHONES

New Model for
Citizens Band

Electronic $I 9 8
Chassis post-

ONLY it

® Meets FCC requirements for new class ““D' citizens band
radie-telephone. W .
License easily obtained on anplication by any U. 8. citizen

18 years or over. No tests to take.

e Transmits and receives one to several miles depending on

obstructions and elevation.

Assembled unit is completely portable and requires no external

connections. Operates from self contained Dhatteries obtain-

able at your local radio store.

® Electronic chassis is wired, tested, guaranteed and includes
crystal controlled oscillator, R.F., power ambplifier, audio
modulator, receiver with R.F. stage, and a new transistorized
audio booster stage for extra loud reception plus a complete
set of tubes and transistor.

® Radio receiver is tunable to any of the 22 channels by a sin-
gle control knob. Features ultra-high amplification, auto-
matic volume control and noise ¢lipping,

#® Instructions and photographs are supplied with each chassis
for completing the walkie-talkie as illustrated. Accessories
are not included but are available at low cost.

FREE R.F. power indicator kit with each order.
SEND YOUR ORDER TODAY. INCLUDE POSTAL MONEY ORDER
FOR FAST DELIVERY. C€.0.D.’s REQUIRE $5.00 DEPOSIT.

SPRINGFIELD ENTERPRISES

BOX S54E-1 Springfield Gardens 13, N. Y.

“Now, I must tell you, I have heard a
speaker system that approaches the.
authenticity of concert hall performance”

MISCHA ELMAN

What so impressed Mr. EIman?

UNIVERSITY’S RADICALLY NEW

‘TRIMENSIONAL’
a stereo speaker system
that combines:

& Unprecedented compactness-only 30”x 25"x12Y"deep
& A third dimension to stereo sound = DEPTH

& Placement anywhere in a room

& Monophonic or stereophonic reproduction
® Uncompromised quality at an attractive price

Write today for the complete story

mj of the TMS-2, Desk A-12. Uni-
W versity Loudspeakers, Inc,, 80 So.
Kensico Ave., White Plains, N. Y,

|

Carl & Jerry (Continued from page 14)

taste, smell, or feel electricity in the ordi-
nary sense. I've got to have my test equip-
ment to know if clectricity is present and
how much and what kind. Have the driver
stop at my house.”

HE TRUCK slid to a halt in the alley,

and Jerry bolted into the basement labo-
ratory. He grabbed up a handful of tubes,
his VOM, resistor and capacitor substitution
boxes, tools, and some clip leads. As soon
as he leaped into the truck, it started on its
way. While Carl held a flashlight, Jerry
quickly removed the receiver from its case.
One by one he substituted new tubes with
no result. “Didn’t think it was a tube,” he
muttered as he plugged test leads into the
volt-ohmmeter. Rapidly he began a meth-
odic check of the tube socket voltages.

“Oh, ho!” he suddenly exclaimed; ‘“no
screen voltage on this i.f. stage.” He moved
his red test lead to the other side of the
screen dropping resistor, and the meter
pointer swung over. A snip of his diagonal
cutters freed one end of the shorted screen
bypass capacitor. Instantly the receiver
broke into a loud howl. Frantically Jerry
plugged leads into the capacitor substitu-
tion box and connected the clip ends of the
leads to where the bypass capacitor had
been connected. As he turned the knob on
the box, the receiver gave forth with broad-
cast music in normal fashion.

“Whew!” he exclaimed. “We’ll just use it
this way.”

“And not a second too soon,” the driver
exclaimed. “There’s our man just coming
out of the house.”

"Must not be going far,” Chief Morton
exclaimed. “It's only fifteen minutes until
he is supposed to call. Stay well back. It
looks as though he's going to walk.”

Peeking over the shoulder of the driver,
the boys could see the dark figure of the
man walking briskly along the sidewalk.
The truck driver stopped at the curb every
now and then to deposit a bottle of milk on
a door stoop.

“He’s going to call from the booth on the
next corner,” Chief Morton said. “It's got
to be the one; he only has a minute to go.”

According to plan, the driver speeded up
and passed the rapidly walking man and
pulled to the curb just short of the phone
booth on the corner. He stepped out of the
truck with a wire carrier of milk cartons

Always say you saw it in—POPULAR ELECTRONICS
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NO OTHER TUBE TESTER MADE-

AT ANY PRICE- can MATCH the VALUE
of the CENTURY
FAST-CHECK

20,000 SERVICEMEN CAN'T BE WRONG!
See for yourself—AT NO RISK—why over 20,000 servicemen
selected the FAST-CHECK above all other tube lesters—
regardless of price. With the FAST.CHECK you will moke
every call pay extra dividends by merely showing yaur
customer the actuol condition ond life expectancy of the
tube. The extra tubes you will sell each day will pay for
the FAST-CHECK in a very shart time.

Just 2 settings on the
\ FAST-CHECK TUBE TESTER

\ tests over 650 tube types completely,
accurately — AND IN SECUNDS.'

@ POSITIVELY CANNOT BECOME OBSOLETE
Circuitry is engineered to accommodate all future
tube types os they come out. New tube listings are
furnished periodically at no cost

® NO TIME CONSUMING MULTIPLE SWITCHING
Only two settings are required instead of banks of
switches an conventional testers.

One Full Year
@ NO ANNOYING ROLL CHART CHECKING
Tube chort listing aver 650 tube types is canve-
niently locoted inside FAST-CHECK cover. New tube
listings are easily odded without castly roll chart

replocement

s y Guaranteed for

Model FC-2—housed
in sturdy wood car-
rying case complete $
with CRT adopter. .

only

Dimensions: Width: 145"
Height: 11%” Depth: 43%

Specia! compartment ac-
commodates line cord and
Pictare Tube Test Adapter

Picture Tube Test Adapter

A RU 40 T( 00
RANGE OF OPERATION

Included With Fast-Check

Enables you to check all picture
tubes {including the new short-
neck 110 degree type) for cath:
ode enission, shorts ond life
expectancy olso to rejuven-

maokes the FC-2 truly cn oll-
around tube tester.

FAST-ZHECK'S low price is
made possible because you

/ Checks quality of over 650 tube
types, which cover more than
99% of all tubes in use todoy
including the newest series-s'rinQ'
TV tubes, aute 12 plate-volt
tubes, OZ4s, magic eye tubes,

v Checks far inter-el

She Ieukngcl. r-element shorts
/ Checks for gas content.
/ Checks for life-expectancy.

IMPORTANT FEATURES

’ C?etks each section of multi-section tubes and

:laoz')" one section is defective the tube will read

. ad :n the meter scale @ Less thon 10 seconds

pch%urlrbero’:oe"es:, any :(ube @ 41 long lasting phos-
- ze tube sockets accommod

and future tube types - Aeglliae

ict 3 i q
?;:tu::o:lir:ilnou"ees "::e:-egh;; ?,9’;.'99"'0'”*. special purpose @ 7-pin and 9-pin strai hrmnno' Do Sliesiels
" 4 3 i-fi tubes and ecven foreign @® large D'A e R o, o ARl
carrying extra instruments and tubes, 9 rsonval type meter is extremely sen-

:mvelybe' rugged — fully protected against acci-
emu' urn-aut @ Special scale on meter far low
current tubes @ New tube listings furnished peri-

A4 cost @ C Pen ne volt-
odically ot no t ompensation for line volt
|

@
are buying direct from the . - - . abo = . :
manvufasturer. -
» » » L] ) ) »
) | [ | [ | [} VJi K i

bero OU B 111 ROOSEVELT AVENUE
» obligation to CENTURY ELECTRONICS CO0., Inc., oesr: 501, Mincola, . v. §
Rush the FAST-CHECK for a 10 day trial period. If not completely satisfied | will
. return the Instrument within 10 days without further obligation. If fully satisfied g
0 : | agree to pay the down payment within 10 days and the monthly installments as 1
L 5 shown. No financing charges are to be added. H
. MODEL FC-2 ... $69.50 — Pay $14.50 within 10 days. M
Balance $11.00 monthly for 5 months. H
3 o b 3
d oy d ? Nome 1
0 - - .
Address [ |
0 0 REQ » 1
City. State []
DRDEK F.O.B., Mineola, N.Y. J

10 2 00 (U A N N N N N O D I (N N N N N N N N (N (N (0 B O BN BN N .
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AT BETTER ELECTRONIC PARTS JOBBERS

=y
KL
KPS-2

Best of all—
and costs less

1$3095

{wired $49.95)

NEW DC POWER SUPPLY

operates 6/12v. auto sets, transistor
portables, experimental transistor circuits

Will charge batteries, operate model railroads,
relays. Ideal for laboratory work, electroplat-
ing and many other low voltage applications.

2 output ranges: 0-16 V. § amps. 0.5% maximum
ripple; 0-20 V. 75 MA. 0.15% ripple Separate
meters for each output ¢ Patented conduction cool-
ing e Easy-to-follow instructions.

Send for FREE literature, name of your jobber!

Electro Products Laboratories
4501-P Ravenswood, Chicago 40, 11l

Name
Address
City

The Amazing _
[ ]
Electronic Educator?

The Electronic Educator is an amazing new scientific device
designed to train and teach at both the conscious and subcon-
scious levels. You read, speak or transcribe recorded material
thru the microphone, where it is recorded on special endless
tupe cartridges holding from 1 min. to 2 full hours of tape. This
tape repeats itself and your message endlessly to give you the
necessary repetition to memorize material. Comes complete
with mike, Slumber Speaker, timer and cartridges. Offers thou-
sands of uses from learning languages to helping backward stu-
dents. Write for free descriptive literature, Sleep-Learning
Research Ass'n. Box 24-F.  Olympia, Washington.

For the complete Learn-While-You-Sleep story, send $2
for amazing 100 page fact-filled illustrated instruction
book: ''Sleep-Learning—Its Theory, Application & Tech-
nique.'' Satisfaction guaranteed. Free descriptive folder
on request,

18

Carl & Jerry (Continued from page 16)

in each hand. He set one carrier carelessly
down on the walk beside the booth as he
started up a nearby flight of stairs with the
other. The approaching man paid no atten-
tion to him but stepped into the booth and
closed the door

Inside the truck three people held their
breath as they listened to the clicks coming
from the receiver. “Fleetwood 4-0351,"
Jerry whispered. The other {wo nodded con-
firmation, and the chiefl spoke rapidly but
quietly into the mike of his portable trans-
mitter. Then they listened to the conver-
sation in which the parent was given in-
structions as to how to deliver the ransom.
The conversation closed with a horrible
threat as to what would be done to the
little girl if the police were called in.

As soon as the man left the phone hooth,
the driver returned and picked up the milk
cartons beside the booth and made a pre-
tence of delivering them up another stair-
way. Then he returned to the truck and
drove rapidly back to the police station.

HEY were greeted by a grinning desk

sergeant: “Great work, Chief! Benny got
there before the kidnapper quit talking. He
tailed him to an apartment five minutes
away. We closed in according to your plan
and took them without a shot. The little girl
is perfectly all right—not even scared. A
squad car is taking her home right now.”

“Well, boys,” Chief Morton declared,
“you’ve done it again. What can I say ?”

“Skip it!” Carl said gruffly. “It was fun.
But I'm starving. Could I have a bottle of
that chocolate milk in the truck?”

“You sure can,” Chiel Morton said; ‘‘you
sure can!”’ 30}

. . . The boys could see the dark figure of
the man walking briskly along the sidewalk . . .

Always say you saw it in—POPULAR ELECTRONICS
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ssee

*2] INCH

Receiver Kit included

APPROYED
SFRVICE
SHor ¢

DU (T oy RIS

¥~ Get your free book on the

FAMOUS RTS BUSINESS PLAN
tind out how you can open

A REPAIR SHOP OF YOUR OWN

We supply and fi

f $+
P

your eq

When ¥ou are ready and qualified to operate
one of our RTS-Approved TV Repair Shops
WE WILL SUPPLY AND FINANCE EVERY
| BIT OF EQUIPMENT YOU NEED TO GET
| STARTED plus an inventory of parts and
| supplies. In other words we wlii stake you
. . . AN OFFER NEVER MADE BEFORE BY
ANY TRAINING ORGANIZATION. Under
the RTS Business Plan vou receive:

3. An electric sign for 6. Plans for shop
the shop front. arrangement.

2. Radio and TV test 7. Instructions on how
Equipment. to go into business

3. tetterheads, calling 8. Continuous consul-
cards, repair tickets, tation and help.
etc. 9., The right to use

4. Basic inventory of RTS Seal of
tubes, parts, Anproval, and the
supplies. RTS Credo.

| 5. AMdvertising and 10. The right o use

the Famous
Trade Mark.

-

| promational
! material

RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE
U CAN AFFORD!

Yes, this great course costs far less than any training of its kind

given by other major schools! Radio-Television Training School

will train you for a good job in Television or Industrial Elec-
tronics — AT HOME IN YOUR SPARE TIME.

Think of it—a complete tralnlng program including over
120 lessons, Fourteen Big Radio-Television Kits, Complete
Color-TV Instruction, Unlimited Consultation Service . . .
ALL at o really blg saving to you. How can we do

this? Write to us today and find out!

And what's more ~ you can (if you wish})

OPEN YOUR OWN RTS-APPROVED AND
FINANCED RADIO-TV SERVICE SHOP

We Want 100 More Shops This Year
This 35 year old training organization —

called RTS, that's Radio-Television
Training School — wants to establish &

COMPLETE string of Radio-TV Repair Shops in
COLOR principal cities throughout the U. S.
$o far, 34 such shops are NOW IN

BUSINESS AND PROSPERING. We
are signing contracts with ambi-.
tious men to become future own-

ers and operators of these shops
in all areas.

FOR UNSKILLED
INEXPERIENCED MEN ONLY -
WE TRAIN YOU OUR WAY!

INSTRUCTION
INCLUDED __§

you build

SN all these units

"
3 7 ?b,-‘ We must insist that the men

Aot b we sign up be trained in
; 5 Radio-TY Repair, Merchan-
: dising and Sales by our

training methods—because

o i WE KNOW the require-
Lapus ments of the industry.
§ B s Therefore, we will TRAIN
ded YOU . . . we will show
< L] exclude you how to earn EXTRA
CASH, during the first
RADIO-TELEVISION month or two of your
training period. YOU
TRAINING scHOOL {2t )
L05 ANGELES 37, CALIFORNIA JOB. TRAINING TAKES
PLACE IN YOUR OWN
PG HOME, IN YOUR

Est, 1922 ]h SPARE TIMEI!

B I B i Sa o B e o i G G i i gEn J i d g B 4

v

RTS' Membership in The
Association of Home Study
Schools is ycur assurance of
Reliability, Integrity, and
Quality of Training.

January, 1959

CUT OUT AND.MAIL— 70DAY!

RADIO-TELEVISION TRAINING SCHOOL

5100 &, Vermont Avenue, Dept, PE 19,
Los Angeles 37, California

SEND ME FREE — ali of these big opportunity books —
“iGood Jobs in TV-Electronics,’’ **A Repair Shop of Your Own’’
and *Sample Lesson.”” § am intereste:

O Radio-Television

in:
Industrial Electronics
(Automation)

Age

Name

Address

City & State
300

o i (oA — — — A Y — v —
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LETTERS

L FROM OUR READERS

i \ ' | Antenna Tuner Pepper-Upper
: ® I reccive PoruLar ErecTrONICS and really en-
= joy it above all others in the electronics iield.

In vour October 1038 issuc, a change in the
article “Put Pep in your Antenna Tuner” will
improve performance. In the schematic on page
53, resistor R3 should be changed to 12,000 ohms,
/2 watt, and R2 should be changed to 39,000 ohms,
%% watt. This will prevent a scli-oscillating con-
dition of the circuit.

Jor 1. Carpoza, Jr.
1 Lemoore, Calif.

About Fuses
® In the November issue of PoruLar ELECTRONICS
there is a letter written by Mr. Henry Zykorie
concerning scries and parallel connections of fuses

- j to obtain odd ratings. The latter interested me,

3
R1NGE » 1937 and I think that certain conclusions are evident.

. Buns‘r!'".ApplEBEE co. First, connecting fuses in serics will not accom-

! plish any purpose. As soon as the current through

£t O . ., . . - - -
e Dep; PE, 1012 McGee St, Kansas City 6, Mo, the circuit exceeds the rating of the smallest fuse,
- L Send Free 1959 B-A Catalog No. 591. that fuse will blow and the circuit will be broken.
OR Name.. Hence, if a 1-amp fuse, a S-amp fuse, and a 10-
oTs y | amp fuse were connected in series, the 1-amp {use
. s res would blow as soon as the current through the
S SRR Ci
ity. Stake

HERSHEL'S THIN-FOLDED HORN | |
HI-FI SPEAKER CABINET

REG.$99.95 VALUE
SALE PRICE . . .

39"

# 9-Cublc Foot Capacity
® Designed and Tested

circuit went higher than 1 ampere. Consequently,
a series arrangement of fuses is not wise.

by o Leading University The parallel circuit remains to be considered.

n . . . .

Removable Speaker Panet = '":':,h'.iﬂ,.. finishes. %4 The current, upon entering a parallel circuit, is

s 1o ished ) I s

Custom-Made to Your Order i Wiint in w2 4’2"{,‘..; divided among the individual branches. Each path

3oway System Shown 3 $1285  tiased S teveiing. Tegs. carries a part of the current inversely proportional

O I v guen 18 Nl e iy Panel You Want! : ’ 2

Tor My wertys. and Comoiett  Speclty to the resistance of that path. Actually the cur-
Crossover for only $21.95

rent rating of a fuse does not directly indicate its
resistance with respect to another fuse of a differ-

- . i A r ent current rating. Considering two fuses in paral-
3 WAY Hl H SPEAKER K” AN lel, it ils apparent that the curr;‘m rating of the
$39.95 VALUE $ 95 :

SALE PRICE . . . 12

larger must be exceeded for the circuit to blow.

This is true because the larger fuse could carry

Complete—Less Board this current by itself; the smaller fuse in parallel
with it only serves to lessen to some extent the

® Ineludes 12' Wootee—Two 315" Tweeters. Choke Input i p ol
Firngegdrer Condenser ang’ Briflincs Cantral. ' Ola. \ 7 J current passing through the larger one. Therefore,

‘ the current rating of the larger fuse must be ex-
ceeded to blow the parallel fuse circuit. (It should
| be noted that both fuses must blow in a parallel

fuse circuit for the circuit itsell to be considered

HEHSH | 3 . 1 blown; both current paths must be broken.)
RAnl\n c o 2 o Jll | We sce that the circuit will blow before the cur-

SYSTEM DESIGNED FOR ABOVE CABINET

Phone TYler 8-9400

rent passing through it exceeds the sum of the
| current ratings of the two fuses. This is true

20 Always say you saw it in—POPULAR ELECTRONICS

5249 GRAND RIVER Detrgit 8; m.u..,... -
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For slerec
and monawial,

‘ /teoﬁk celio frote

/u(y/z ﬂ'de/i{y 2ecorre-

merd ics oﬂa/nyez.’

Confirm this with any
experienced dealer!

The Garrard changer reproduces
music precisely as recorded, with-
out introducing any distorting fac-
tors such 4s rumble or wow. A
Garrard changer is actually a
superb turntableicombined with a
scientifically engineered all-alumi-
num tone arm. This tracks at the
correct stylus pressure without un-
desirable resonances.

When considering the claims of
changers “specifically designed for
stereo” or turntables “to play
stereo properly”, it is well to re-
member that for years Garrard
changers have had all the qualitics
necessary for this type of sensitive
reproduction.

Standard Garrard
Tone urm with Stéreo
Cartridge (underside
view through a
transiucent recerd).

For your stereo or monaural system

insiston o

There's a Garrard for

every high fidelity

00RO\ sysremr .. all fully
QU wired for stereo and
mionaural records.

Six models: $32.50

to $89.00.

Mail this coupon for free
Garrard Comparator Guide.

Garrard Sales Corp.,

Dept. GA-359, Port Washington, N.Y.

Please send free Garrard Comparator Guide which
compares all Garrard players and theiwr advanced
features.

Zone State

wwWw americanradiohistorvy com
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Letters (Continued from page 20)
because, if the input current equals the sum of
these two currents, at best each fuse will carry its
own maximum rating. Unless the resistances of
the fuses are just right, however, this ideal con-
dition will not be met; one of the fuses will
probably carry (for an instant only) a current
in excess of its maximum rating, while the other
will carry a little less than its rating. The first
one will blow, leaving all the current to pass
through the second. Since the current is equal to
the sum of the two fuse ratings, it is greater than
cither, and the second fuse will then blow.

Paur A. LepaNTO

New York, N. V.

Club for TV DX'ers

®m [ would like to start a club for TV DX'’ers.

The dues, if any, would be small. Is anyvone in-
terested ?

ROBERT JOHN

Box 1027

George, ITowa

GMT

B T receive your magazine every month and have
enjoyed it always. But I have one suggestion to
register with you, and that concerns the section
known as the Short-Wave Report by Hank Ben-
nett.

Being a newcomer to the short-wave broadcast
bands I think that I--and many others like me—
would be interested in an article that explains the

24-hour time system and breaks it down into
local standard time.
BRrUCE G. TRAYES
Mt. Kisco, N. Y.

In the near future we will present an article
on GMT (Greenwich Mean Time).

Pick a Number

® | wish to point out an error on page 44 of
your November issue. The photograph shown is
that of an IBM Type 407 output printer. The
704 which is mentioned in the caption is part of
a computing system. The 407 receives information
from a computer and prints it at a speed of 150
lines per minute with a maximum of 120 charac-
ters per line.
P. Baskix
IBM Customer Eng.
N. Y.

Yes, It Can Be Done

B When we finally admitted that something had to
be done for the record player in our recreation
room, we thought of hi-fi. Why not get an ampli-
fier, tuner, crossovers, more speakers, ctc, and
enjoy some real audio reproduction? Ideas were
plentiful till one pessimist started adding up the
bill. A hundred bucks doesn’t go very far when
vou want a full outfit of hi-fi!

An adventurous fellow had an answer: “Let’s
build our own. POP’tronics says it can be done;
they've always got suggestions for home-brewed
hi-ii.” So we turned the pages of back issucs and

NOW YOU CAN SECURE A

HIGH SALARIED - TOP PRESTIGE
CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRON!CS is the fastest growing industry in America today, creating

§ unlimited opportunities for high salaries, with rapid advancement in
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic
engineering technicians.

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey
Tech, offering unusually high starting salaries.

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

UP TO SEVEN TECHNICIANS are needed for every engineer ... this, plus
superior t(rjaining is why }3ai1edy1 Grladuates are being}pai}cli more tots}art,
and are advancing more rapidly than many men who have spent four . .
years in training. tions waiting BAILEY GRADUATES.

Resident training is easier and costs less than e — ————MAIL TODAY—————=———

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

VETERAN APPROVED

BAILEY TECHNICAL SCHOOLS

1625 S. Grand e St. Louis 4, Mo.

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

22 Always say you saw it in—POPULAR ELECTRONICS
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CIRCUITS AT HOME

with the New Deluxe 1959
PROGRESSIVE RADIO "EDU-KIT'

* No Knowledge of Radio Necessary
* No Additional Parts or Tools Needed
* EXCELLENT BACKGROUND FOR TV
% SIGNAL INJECTOR * School Inquiries Invited

% CODE OSCILLATOR * Sold in 79 Countries

Now Includes
* TRANSMITTER
* SIGNAL TRAGCER

BUILD 16 RADIO

A Practical Honie Radie Course

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. rain Radlo & Electronics Technicians, making
use of the most Mmodern methods of home training. You will learn radio theory, construc-
tion practice and servicing. TH 1S A COMPLETE RADIO COURSE IN EVERY DETAIL.

You will learn now to build radms, using regular schematics; how to wire and solder
in a professional manner; how to service radios ou will work with the ltandard type of
punched metal chassis as well as the latest developmem of Printed Circuit chass

You will iearn the basic principles of radio. You will ¢onstruct, study and work with
RF and AF amoplifiers and osciliators, detectors, rectifiers, test equipment. You will learn
and practice cede, using the Progressive Code Osciilator. You will learn and practice
trouble-shoating, using the Progressive Signal Tracer, Progressive Signal Injector, Progres-
sive Dynamic Radio & Electronics Tester and the accompanying instructional material.

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build 16 Recciver, Transmitter. Code Oscillator. Signal Tracer
and Signal Injector cwrcuits, and iearn how 10 operate them. You wili receive an excetient
background for Television, Mi-Fi and Electronics.

Absoclutely no previous knowledge of radio or science is required. The "Edu-K:t" is the
product of many years of teaching and engineering experience. The ‘‘Edu-Kit’' ] pro

FREE EXTRAS

o SOLDERING IRON
o ELECTRONICS TESTER

PLIERS.CUTTERS
ALIGNMENT TOOI.
WRENCH SE
VALUABLE DISCOUNT CARD
CERTIFICATE OF MER
TESTER INSTRUCTION MAN

IDE o QUIZZES

TRV

PRINTED CIRCU

[SERVICING LESSONS]

vide you with a basic education in Electronics and Radio, worth many times the
price of $22.95. The Signal Tracer alone is worth more than the price of the entire Kt

THE KIT FOR EVERYONE 5

You do not need the slightest background ages and backgrounds have successfully
in radio or science. Whether you are inter- used the *‘Edu-Kit’’ in more than coun-
ested in Radio & Electronics because you tries of the world. The ‘"Edu- Klt" has been
want an interesting hobby, a well paying carefully designed, step by step,
business or a jeb with a future, you will find
the ‘‘Edu-Kit"’ a worth-while "investment.

Many thousands of individuals of all

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit'' is the foremost educational radjo kit in the world,
and is universally accepted as the standard in the field of electromcs training. The ‘‘Edu-
Kit'' uses the modern educational principle of '‘‘Learn by Doing.'" Therefore you construct,
learn schematics, study theory, practice trouble-shooting—ail in a closely integrated pro-
gram designed to provide an easily-learned. thorough and interesting background in radio.

You begin by examining the various radio parts of the '‘Edu-Kit.'" You then iearn the
function, theory and wiring of these parts. Then you build a simple radio. Wih this first
set you will enjoy listening to regular broadcast stations, learn theory, practice testing
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory
and techniques. Gradually, in a progressive manner, and your own rate, you will
find yourself constructing more advanced multi-tube radio circuits, and daing work like a
prafessional Radio Technicia

Included in the ‘'E i course are sixteen Receiver, Transmitter, Code Oscillator,
Signal Tracer, and Signal Injector cirCuits. These are not unprofessional ‘‘breadboard’’
experiments, ‘but genuine radio circuits, constructed by means of professional wiring
and soldering on metal chassis. plus the new method of radio construction known as
“"Printed Circuitry.”” These circuits operate on your redutar AC or DC house current.

you cannot Make a mistake. The *‘Edu-Kit'’
aliows you to teach yourself at your own
instructor is nNecessary.

rate. No

THE "EDU-KIT

You will receive all parts and instructions necessary to build 16 different radio and elec-

tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari-
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, coils,
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire. solder, etc.
In addition, you receive Printed Circuit materials, including Printed Circuit chassis,
special tube scckets, hardware and instructions. You also receive a useful set of tools, a
professional electric soldering iron, and a self-powered Dynamic Radio and Electronics
Tester. The “Edu-Kit'" also includes Code Instructions and the Proyressive Cade Oscillator,
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training.
will also receive 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 reczive all parts. tools, instructions, etc. Everything is yours to kcep.

-
ﬁklNTED CIRCUITRY] !

At no increase in price, the *“Edu-
Kit"’ now Includes Printed Circuitry. You
build a Printed Circuit Slgnal Injector, |
a unique servicing instrument that can
detect many Radio and TV troubies. This )
revolutionary new technlque of radio
construction is now becoming popular in |
commercial radio and TV sets.

{0 Send *“Edu-Kit" postpaid,
[ Send *“Edu-Kit" C.0.D.

takes the piace of wirlng. The various
parts are merely plugged In and soldered
to terminals.

Printed Circultry is the basis of mod-
ern Automation Electronics. A knowl.
edge of this subject Is a necessity today
| for anyone iInterested in Electronics.

e —,

January, 1959
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UNCONDITIONAL MONEY-BACK GUARANTEE™— ~— 7l
1

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

I enclose full payment of $22.95,
i will pay $22.95 plus postage.
3 Rush me FREE descriptive literature concerning *‘Edu-Kit.!

A Printed Circult Is a special lnsu- Name .. .. ..o
fated chassis on which has been de- |} &~ T Tiriootrrronrrerenoey
posited a conducting material which
Address

PROGRESSIVE “EDU-KITS" INC.

1186 Broadway, Dept. 552D, Hewlett, N. Y.

—— — — — —— —— ———— — — —— — ————— 1 o s ]

You will learn trouble-shooting and
servicing in progressive manner. You
will practice repairs on the sets that
you construct. You will learn symptoms
and causes of trouble in home, portable
and car radios. You will learn how to

use the professional Signal Tracer, the
umque Signal Injector and the dynamic
Radio & Electronics Tester. While you
are learning in this practical way, you
will be able to do many a repair job for
your friends and neighbars, and charge
fees which will far exceed the price of
the ‘*Edu-Kit."" Our Consultation Service
will help you with any tecthinical problems
e

8, of 25 Poplar Pl.,, Water-
bury, Conn., writes: '‘I have repaired
several sets for my friends, and made
money. The "Edu-Kit'' paid for itself, |

was ready to spend $240 for a Course,

bu: 1 found your ad and sent for Your
it

Ben Valerio, P, 0. Box 231, Magna,
Utah: *'The Edu-Kits are wonderful. Here

| am sending you the questions and aiso
the answers far them. { have been in
Radio for the last seven years, but

to work with Radio Kits, and i
build Radio Testing EquiPpment. 1 en-

joyed every minute | worked with the
different kits; the Signal Tracer warks
fine Atlso like to let you know that |

feel proud of becominq a member of your
Radio-TV Club.'
Robert L. Shuff, 1534 Monroe Ave.,
Huntington, W. Va “*Thought | would
drop you a few Imes to say that 1 re-
ceived my Edu-Kit, and was really amazed
that such a bargain can be had at such
a low price. | have aiready started re.
pairing i and phonographs. My
friends were realiy lurprlied to see me
get into the swing of it so quickly. The
Trouhleshoohng Tester that comes with
it is really swell, and finds the
trouble, if there is any to be found.'

!
I
1
..... !
I
!
!
|
I
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The Short Cut to Learning
You'ye Been Waiting for

NOW
. Learn “By Ear” with

the DORMIPHONE

The Scientific Discovery
That Works for You . . .
Awake and Asleep

Now, at last, science gives you an easy shortcut to learning.
With this amazing new tool, yvou *‘start’” to learn while
awake—then the university-tested Dormiphone takes over.
continues the learning process for you while you go off to sieep.

Do vou want to learn a language: memorize a speech or
an array of important facts, figures, formulaus—Correct your
speech—-Breuk bad hihits? So simple to use, children benefit
—s0 helpful and praetieal it is used by scientists, educators,
psychologists, people of all ages, occupations all over the world.

Break Down Barriers to Learning
Find out IIOW the Dormiphone works FOR YOU-—how it can
help vou learn anything in less time, without intensive self-
application. Eliminate drudgeirv—SAVE YOUR TIME—FEIFFORT,

Write fm: IFREE Book, "*A New Dimension in Learning,”’ or call

for FREE DEMONSTRATION—CGet the Scientilic Evidence

Today.

o e e — — — —— — —— . — — —— —

' MODERNOPHONE, INC. |
292-019 Radio City, New York 20, N. Y.

I Gentlemen: Please send me your FREE Booklet. I am interested I
in learning more about the DORMIPHONE and what st can do for

| me. No onlization—no salesman will call. |

I 0O If under 18, check here for Special Booklet A, I

l NAME o gps  rewms ooy«  Gwe. - 0 . . . - - - B s - I

I ADDRESS oM. ¥ cal o sWad A . Mo .ol . I

l CITY g o e EEEEEE [ el B 2 ZONE . -STATE. .. .. I
My main interest in lhe Dormtiphone i fox

I 1 Language Learning ] Speech Tmprovement I

J Memorization 0 Sleep Tinducemer
| ] Habil Correction T Schaol or Catlege Work |

NOW AVAILABLE
Precision

CRYSTALS;

ond

Electronic

EQUIPMENT W

Send for your FREE copy...Today!

FOR AMATEUR, EXPERIMENTAL and COMMERCIAL
USE: Crystals, 100 KC to 100 MC; FO-1 and FO-1L
Printed Circuit Oscillators; FO-6 Oscillator Assembly;
C-12 Alignment Oscillotor; FCY-1 Grystal Controlled
Converter; RC-100 Tronsmitter , . . ond other
popular units,

INTERNATIONAL (RYSTAl MFG. CQ., INC,

18 N{l!i L) PHONE RE 2-3711 + OKLAHOMA CITY20KLA.
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Letters (Continued from page 22)

more back issues until we had some idea of what

we wanted. We gathered up all usable components

from our junk box, invested in a few items (only

after great deliberation), and then went to work.

We're very proud of the low-cost hi-1i system that
we built.

Fr. FArL MEVER, W3LX]J

Capuchin College

Washington, D. C.

Money is Everyone’s Problem
® The “homemade satellite” as shown in your
October issue was very inferesting, but I think
it provided unfair competition for the other en-

Aflter all, how
many school kids can afford to spend 3200 for a
project ?

trants in the National Science Fair.

STEVEN HENDEL
Bronx, N. Y.

Ronald Benrey spent over a year in planning
and building his satellitc. [lis $200 expenditure
was spread over this period. We are sure Ronald
went many lhunchless days in the true Edison tra-
dition to pay for many of his parts. Since the
prizes in the Fair were awarded for originality of
thought rather than moncy spent, we feel that Ron
more than earncd lis prise.

Help. Please!

® A while uzo T purchased a used Supreme Model
650 oscilloscope and have been unable to obtuain
any information on it. I would like a tube layout
and schematic diagram, but Supreme is out of
business. Can you or your readers help me obtain

this information?
Fravk ST. PIERRE
4831 Chalmers
Detroit 15, Mich.

Ham In Trouble

@ | have a 6-meter Gonset 111 which I never had
any trouble with until I went to college at New
Mexico. Now 1 cannot receive a thing but static
and 1 have gone over the entire transmitter. If
any hams on 6 meters are around the New Mexico

area, and can help, please write to me.
Mikr Jackvony K1HDF/S
Box 153 Mesa Vista Dorm
University of New Mexico
Albuquerque, N. M.

We would like to hear from amuateurs who are

having trouble in the New Mexico area. We've
lieard of this problem before. —30—

Always say you saw it in—POPULAR ELECTRONICS
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%

. the stereo space problem is solved...

1C
%@“

matchmg Electro Voice and all other high quahty systems

Now, for the first time, you don’t need two full-range
speakers to enjoy the added third dimension of stereo-
phonic sound . .. thanks to a new application by Electro-
Voice ergineers of a basic principle of acoustics. As early
as 1934 it was verified that bass tones below 300 cps do
not indicate the location of the sound source . . . therefore,
these tones contribute no stereo effect. This is because
the ear lacks the ability to qualify direction when sound
wave-lengths reach 2% feet or more between their pressure
crests. The entire stereo effect relies upon the directional
placement of sounds above this point. The second sound

HERE'S WHAT HAPPENS:
Low bass frequencies from botk stereo channels are prop. &
erly phased through the XX3 STEREON Control Filter
and channeled into your present full-range speaker to
utilize its full-bass reproduction capabilities: the mid-bass,
treble and very high tones are fed, one channel to vour
full-range speaker, the other channel to the STEREON
..to give vou full dimensional stereo...inexpensively,
compactly.
Stereo—the Electro-Voice STEREON way—gives the im-
pact and true-to-life spaciousness of the original perform-
ance ... puts you in the best seat in the house.

source in sterco, therefore, need only be a system designed
specifically to reproduce that directional part of the audio
spectrum above 300 cps. Based upon this fact, Electro-Voice
engineers developed the STEREON, an uncompromised
second channel loudspeaker to match even the largest
bass producer...a compact, functional furniture piece
allowing greatest placement flexibility for optimum stereo.
The STEREON is designed to complement any full-range
speaker by reproducing only those frequencies required {or
stereo, thus eliminating your need for a second expensive
bulky enclosure.

(In larger rooms, by the way, when you'll want stereo
with the scope and magnitude of the latest movie processea
... you add-on two additional STEREONS, placing
them inconspicuously around the room. The two central
STEREONS simply parallel each of the channels and are
adjusted to a slightly lower level to make a smooth sound
picture . . . providing directionality and full depth...the
ultimate in stereo.)

Hear the remarkably versatile Electro-Voice STEREONS
demonstrated at your Electro-Voice show room. After one
listening vou'll agree that STEREONS are THE answer
to stereo in your home.

GO-ON TO STEREON...FOR SUPERLATIVE STEREO NOW...

TFor more complete information on the Stereon ‘md other Electro-Voice ways to go Stereo, write for free booklet on choosing stereo equipment.

— High Fidelity Loudspeakers and Enclosures for STEREQ. Microphones. Phono-
Curlru!ges and Public Address Speakers, Marine Instruments, EV1 Professional Electronic Instruments and Military Material.

t in Electro-A ti

STEREO® i{AﬁDARD

STEREON |11—3-way system for use with high efficiency
systems. Employs MT30 mid-bass cooxial assembly and T35
VHF driver, built into integral 200 cps taper rate horn.
Integral crossover network limits overall input to signals
above 300 cps crosses over electrically at 3500 cps to
Mode! T35 VHF driver. Flat response = 2 db 300 cps to
19,000 ¢ps. Two AT37 level cantrols at rear provide
overall level match to full range speaker system. Quality
match assured by individual control of '‘Presence’’ and

“'Brilliance'’ control. Avoilable in mahogany, wolnut, and
limed oak. Size: 25" high, 17V," deep, 714" wide.
Shipping weight: 37 Ibs. Net. ... .. .. ......... $129.50

ELECTRO-VOICE, Inc.
Buchanan, Michigan

STEREON 1A~Identical to Stereon Ill, for use with normal
efficiency systems. Uses MT30B and T35B driver compo-
nents. Shipping weight: 33 |bs. Net............. $99.50
XX3 STEREON CONTROL FILTER—For use with Electro-
Yoice Stereons. Uses matching transformer and crossover
network components, All signal of Ist channel above 300
cps feeds Stereon; all signal below 300 cps from this
channel is combined with full range output from second
channel to utilize full bass reproduction capabilities of a
single full range system. Input impedance from both amp-
lifiers 8 ohms, output impedance 16 ohms nominal. Size:
5, high, 43/," wide, 5" deep. Ship. wi.: 81bs. Net $30.00

STEREO begins with the E-V totally compatible STEREO Cartridge—already the accepled standard.

January, 1959
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HOME STUDY COURSES

RESIDENT. SCHOOL TOURSES

course |

Industry needs Electroaic Technicians!’

RCA Institutes offers you the finest of Home
Study training. The equipment illustrated and
text material you get with each course is yours
to keep. Practical work with very first lesson..
Courses for the beginner and the advanced stu-
dent. Pay-as-you-learn. You need pay for only
one study group at a time.

‘*) RCA INSTITUTES, INC., DEPT. PER-19

(.w 350 W. Fourth St., N. Y. 14, N.Y.

|

|

|

Please seud me your FREE catalog of i
Resident Schocl courses in New York, I
|

Send for Qur
Complete Catalog??\

please primt l
ADDRESS .- e e e em e e e ero o mmiim e ae e cea e e mnmmmna :
CITY eeeeeeeeee e _ZONZ ... STATE e oomeeee. | .
26 Always say you saw it in—POPULAR ELECTRONICS
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®

RCA INSTITUTES proudly

announces a new home study course...

ELECTRONICS for AUTOMATION

Nucleonics, Photoelectronics, Digital Techniques, Synchros and Servomechanisms, Data Re-
corders, Automatic Process Controllers, Telemetering and Remote Control, Ultrasonics, and
Automatic Control Systems . . . these are just a few of the many Industrial Electronics subjects
covered in the new Electronics for Automation course.

RCA Institutes — now celebrating 50 years of electronic training — adds this new home study
course to prepare you for a career as an electronic technician. Pay-as-you-learn. You need pay
for only one study group at a time.

A Service of Radio Corporation of America « 350 West Fourth Street, New York i4, N. Y.

Without obligation, send me the FREE catalog of Home Study Courses. No
salesman will call.

NAME
PLEASE PRINT
ADDRESS . e
CITY o e ZONE ... STATE. .2t cms it o

Korean Vets! Enter discharge date. .. ... . ...

CANADIANS Take advantage of these sume RCA Courses at no additional cost.
No postage, no customs, no delay. Send coupon to:

RCA VICTOR COMPANY, LTD. » 5001 Cote de Liesse Rd., Montreal 9, Que.
TO SAVE TIME, PASTE COUPON ON POSTCARD.

January, 1959 27
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'OP tronics

X

"TELEVISION SERVICING, THIRD EDI-
TION" by Walter H. Buchsbaum. Published

by Prentice-Hall, Inc.,, New York 11, N. Y.

380 pages. $£6.75.
This new edition of “Television Servic-

TV-repair business or would like to know
what it's all about.

LS w O w s

"GAS TUBES" edited by Dr. Alexander
Schure. Published by John F. Rider Pub-
lisher, Inc., 116 West 14th St., New York
11, N. Y. Soft cover. 72 pages. $1.50.
Beginning with an explanation of ioniza-
tion of gases, this hook provides details of
the physics of ionization and the basics of
gas conduction and arc discharge. Gaseous
rectifiers are described and compared with
high-vacuum rectifiers. Gaseous voltage
regulators and the circuitry involved are

analyzed. The text also discusses thyratron
control tubes and other gaseous devices in-
tended for similar functions.

Recommended: to students, technicians,
and junior engineers.

ing” follows the pattern of its predecessors
in that it is divided, like Gaul, into three
parts: theory; alignment and installation;
and trouble-shooting. Incorporated into
the book are the latest circuits and trouble-
shooting techniques, remote control tuning,
module-type construction characteristics,
printed-circuit wiring, packaged circuits,
color television, and test equipment. A
minimum of mathematics is used and the
explanations are clearly given.
Recommended: to people who are in the

— =

"PIN-POINT RECORD CHANGER TROU-
BLES IN FIVE MINUTES" by P. Sheneman,
edited by R. T. Plemich. Published by

Coyne Electrical School, 500 S. Paulina St.,

DOWN WITH RISING COSTS OF ELECTRON TUBES
- OVER ONE MILLION USED
TUBES TO SELECT FROM

Each and ever ;

Y tube is tested b :
conditiens in Radj F¢ Y our supplier under gct, ;
Chassis or ;:'ri::;oe. YFM'-H'.F" Industrial Equipment n::, ;epl"q"f"q
Life Test esting Equi evision

Below 15 g Partial List of Over

VIDEO ELECTRIC COMPANY says:

each FOR ANY
pment for Mutual Conductance gng

) Three My
Weite Tor Fren Camarere ndred Popular Typest

savser oaz List and Order Blonk!
OVER save o063 "
WE HAVE ark I3
s saxsdr | dajer 787 Jsavacr
11000 USED TV § me |8 Fpworw | 130800
t
shag IHaC 724 1978
At All Times In Our Huge Warehouse s | e . |
! - 6ia tLa 12a AXY
RKING TVs o Qs 3snqs
Buy one or more of these WORKGEG L5 as RSer 134T 230m8
to sell or usGEOBSDyWOrRKING condition! FREE ::vs“ raser ‘.;:3; “w-.cr'
t in £14)
Al ises r Table Model o i V-
Your Choice—Console 0 Bonus Antenna i iar v H
o 17, .. -346.00 b given” ith A 134 e Haper | 382
107. .. .$23.0 1677 sss.00 | 2 ny 4 Wi T i
127....528.00 3%, " 1464.00 Set Order!t § i |l | e
147, .. .933. 517 $72.00 4% 227 13807 R0
.. GT
167, ...%40.00 9,00 7Fa ians 1240y 3szscr
24", ...%99. 767/1232 | 3 oee £
Wh ordering TVs, state whelih*;r FREE I3gs isgf Sgg:" HN
en is desired. 1252 o a2
sole (s 7 FT'IYS 1280, 4
table model o ocr:mmake of set. All “ RcA 13357 e !5:35 i
AlsOy preierelncae express F.0.B. New- .Cheater" Cord 125K7 suze 7 20a%
TVs sent raltway SHETEWIRE or CALL | Given with Any PE A 1354t socs
On any qua ¥ 12597 3¢ 1265 soce
o Tube Order of i | e 12
M
$7.00 or More!! [ U A 1307 sove
THE TUBES Apv 133 5
SEND for our FREE complete BE ELECTRICALLy peboe HEREIN ARE NOT =1 L
P, TUBE & PARTS LIST and order blonk. ] MaRKED, | CALLY PERFECT FacTony sscr;‘.fgs“é:“t’:l'svznwr‘gss'sus::n'“s“:'
-]

FREE POSTAGE inu.s.A and
Territories on orders over $5.00.
25¢ handling charge on orders under
S5, 259,  deposit required

€.0.D0.'s. Please send approximate
postage or freight on Canadian and
foreign orders. Subject to prior sale.

ELECTRIC COMPANY

th St., Harrison, N. J.
Always say you saw it in—POPULAR ELECTRONICS

GUARANTEE: we
quarantee to replace
FREE for one (1) year
any tube purchased
from us which fails to
function efficiently un-
der actual operating
conditions. Refunds
will be made promptiy

HUmboldf
4.9848

for any defective mer-
chandise within 5 days
of receipt.
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- 1' The data that Launched

This is a brand new edition of the book which
has launched thousands of men on good-paying
careers in radio-TV-electronics.

It brings vou completely up to date—answers
important questions on newest career develop-
ments in electronics, including Servomechan-
isms ... Computers ... Radar ... Automation
.. . Aeronautical Electronics . . . Broadcasting
. . . Communications and Manufacturing, and
the Electronic Principles Associated with
Guided Missiles. Telemetering, Astronautics,
and Instrumentation.

Since its founding in 1927, CREI has provided
thousands of professional electronics men with
technical education. During World War II,
CREI trained thousands for the Armed Serv-
ices. Leading firms recommend CREI train-
ing for their own personnel. Among them: All
American Cables and Radio, Inc.; Canadian
Broadcasting Corporation; Columbia Broad-
casting System; Gates Radio Company; Fed-
eral Electric Corp.; The DMartin Company;
Douglas  Aircraft Co.; U. S. Information
Agency (Voice of America); Canadair Lim-
ited; Trans-Canada Air Lines; United Air
Lines. Their choice of training for their own
personnel is a good cue for your choice of a
school.

You don’t kave to be a college graduate. You
do have to be willing to study—at home. You
can do it while holding down a full-time job.

Thousands of Careers
is yours F'REL
| Tells how you can be successful

[ in RADIO - TV - ELECTRONICS

Send for your Free Copy today!

Thousands have. Since 1927 CREI has pro-
vided alert young men with the technical
knowledge that leads to more responsibility,
more job security, more money. And CREI
has constantly kept pace with the rapid ex-
pansion and progress in electronic achievement,
Remember this: CREI starts with funda-
mentals and takes you along at your own
speed. You are not held back by a class, not
pushed to keep up with others. You set your
own pace. CREI instructors guide you through
the lesson material and grade your written
work personally. You master the fundamen-
tals, then get into more advanced phases of
electronics engineering principles and practice.

CREI ALSO OFIERS residence
training in Washington, D. C.
...at the same high technical
level. Day and evening cluasses
start at regular intervals. Qual-
ified residence school graduates
earn degree as ‘'Associate in
Applied Science.”” You can qual-
ify for CRE! home study train-
ing if you have had electronic
education, or experience in elec-
tronics- -and realize the need of
a high level technical knowledge
to make good in the better elec-
tronie jobs. (Electronics experi-
ence is not required for admis.
sion to CREIL Residence School.)
What's the next step? Certainly
chine control, in- to et more information than we
strumentation, data can cram into one page. Fill out
processing and and mail coupon today, or write

—

Brand-New Course
Added: Automation
and Industrial
Electronics Engi-
neering Technol.
ogy: Complete
course, covers all
phases of automa-
tion. Special em-
phasis on theory,
functioning and
applications of
servo - mechanisms
and computers.
Also  note-worthy:
Lessons on  ma-

telemetry. Capitol Radio Engineering Insti-
e = tute, Dept. 121-F, 3224 - 16th St.,
N.W., Wash. 10, D. C

i
MAll THls COUPON—TODAY ! To obtain fast, immediate serv- :
ice, 1 to avoid delay it is
| CAPITOL RADIO ENGINEERING INSTITUTE necessary that the following in- |
1 LCPD Accredited Technical Institute Curricula—Iounded 1927 formation be filled in: 1
] Dept. 121 F 3224 Sixteenth 5t., N.W., Washinaton 10, D. C. & t
! Please send me vour course outline and FREE illustrated Booklet Employed i
{ “Your Future in the New World of Electronies” . . . describing By s !
: ?xjxuortllvvities ﬂn};l CREL Home Study courses in Practicul Flectronic Type of :
“ngineering Technology.
: ] Radar, Servo and Computer Engineering Technology Present Work ..o 1
1 CHECK [] Electronic Engineering Technology . !
| FIELDOF [ Broadeast (AM, FM, TV) Engineering Technology cADCationt, ]
1 GREATEST [[] Television Engineering Technology 83 Years High School .. e !
i INTEREST [[] Aeronautical Electronic Engineering Technology :
1 -[CJ Automation and Industrial Electronics Engineering Technology
Other .. |
: Name. . Age :
; Street . ... . Electronics Experience. ... ... 1
1 City. e . Zone....... State ... :
I___C:IE_CL(:_E_Hgnle_Stui!y_ [J Residence School {0 Korean Veteran t

January, 1959
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Bookshelf  (Continued from page 28)
Chicago, Ill. 292 pages. Soft cover. $3.95.

This book will prove to be of value to
the full- or part-time serviceman who oc-
casionally runs up against record changers.
Specific troubles and specific corrective
procedures are given for the models covered
and a diagram of each changer usually
faces the page with the symptoms and
cures for that particular mechanism.

Recommended: to the electronic tech-
nician who needs help in solving the me-
chanical problems encountered in record-
changer servicing.

A SRR uo U w et

"TRANSISTOR THEORY AND CIRCUITS
MADE SIMPLE" by Harvey Pollack. Pub-
lished by American Electronics Co., 1203-05
Bryant Ave.,, New York 59, N. Y. 124 pages.
Soft cover. $1.75.

A frequent contributor to PoruLaR ELEC-
TRONICS, Harvey Pollack has made quite a
reputation for himself as a writer who
knows the field of electronics and, more
important, can write about it with clarity
and precision. In this book on transistors,
Mr. Pollack follows his usual practice of
taking a difficult subject and breaking it
down to a form that is casily understand-
able.

The history, theory, and manufacture of
transistors are clearly covered, as are var-
ious types of transistor circuits. The ex-
perimenter will find the twenty different
transistor construction projects of partic-
ular interest.

Recommended: as an introduction and
guide to transistors and transistor circuitry.

A5 S 6° S e )

"BURGESS ENGINEERING MANUAL—
COMPLETE DATA ON DRY BATTERIES
FOR THE DESIGN ENGINEER." Published
by the Burgess Battery Co., Freeport, Il
97 pages. Soft cover. $1.00.

Although written primarily for the de-
sign engineer, this manual will also be of
interest to the eclectronic expcrimenter.
Batteries covered range from 1% volts to
510 volts and weigh from .013 to 16 pounds.
Practical data provided includes: ASA
reference letters and numbers, the size and
number of cells used, weight, physical
specifications, detailed service life graphs,

30

voltage taps, and types of terminals used.
Recommended: for electronic design en-
gineers and electronic experimenters.

ASS T v S we

"HOW TO BECOME A RADIO AMA.
TEUR.'" Published by the American Radio
Relay League, West Hartford 7, Conn. 148
pages. Soft cover. 50 cents.

There must be a great many people who
would enjoy working the ham bands but
have never gotten started simply because
they didn’t know where to start. This book
tells you exactly where to start and how to
get on the air. It contains a beautifully
written explanation of basic eclectronics
which every beginner should be able to
understand. This is followed by explicit in-
structions for building various simple picces
of ham equipment such as a two-tube re-
ceiver and a one-tube transmitter. V.h.[,
code practice, and licensing are also cov-
ered.

Recommended: to youngsters and old-
sters who would like to ham it up.

Free Literature Roundup

An informative booklet on converting
monaural tape recorders to stereo is being
offered by The Nortronics Co., 1015 South
Sixth St., Minneapolis 4, Minn. The Nor-
tronics people have taken 17 questions that
are most frequently asked about stereo tape
recording and given to-the-point answers in
this booklet, which is called “Questions and
Answers about Stereo Tape Recording.”

The clectronic experimenter will find a
new catalog available from Switcheraft,
Inc., 5555 N. Elston Ave., Chicago 30, Ill,,
to be invaluable in selecting various jacks,
plugs, switches, ctc. Ask for Catalog S-58.

Service Instruments Corp., Addison, Ill,,
has announced a new catalog containing
circuits, descriptions, and photographs of its
test instrument line. Write for Catalog No.
119 if you would like to have a copy.

A 20-page guide to stereophonic and
monophonic high fidelity is available from
H. H. Scott Inc, Dept. P, 111 Powdermill
Rd., Maynard, DMass. This guide includes
sections explaining stereo and monophonic
operation and shows various ways of build-
ing a hi-fi system.

POPULAR ELECTRONICS
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

2 BIG, COMPLETE KITS
of PARTS & EQUIPMENT

. Tohelp you learn fast the practical side
; of Radio-Televizion, we
. #end you expertly engi-
. neered training kits to
test and assemble for
3 intercating.
valuable
shop-bench
pructice!

@ The new Sprayherry
Training Television Re-
seiver, built and tested
i 5 sectiona.

® Now offered ... . thia fine
modern oncliioscape.
® You build this powerful

two-band superhetero-
dyne radio receiver.

You build the
new Spray-
i berry tester

Y i —acomplete
i8-range
Volt-Ohm -
Milli am-
meter teat

January, 1§59

* %« « % This great industry is begging
for trained men . . . to step into good paying jobs
or a profitable business of their own! Our new
plan opens the doors of Radio-Television wide to
every ambitious man who is ready to act at once!

Men by the thousands. ..trained Radio-Television Service Techni-
cians...are needed at once! Perhaps you’ve thought about entering
this interesting, top paying field, but lack of ready money held you
back. Now — just $6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is gimple’ We believe Radio- Television must have
the additional men it needs as quickly as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier terms than ever before. This is your big oppor-
tunity to get the training you need...to step into a tine job or your
own Radio-Television Service Business

Complete Facts Free —Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once.. . mail the coupon be-
low and get complete details plus our big new catalog and an actual
sample lesson—all free. No obligation...nosalesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, you learn entirely
at home inspare time. You keep on with your present job and income.
You train as fast or asslowly as you wish. You get valuable kits of
parts and equipment for priceless shop-bench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio -Television needs YOU! And Sprayberry is ready to
train you on better, casier terms, that any ambitious man'can
afford. Just $6 starts you! Mail coupon foday. .. let the facts
speak for themselves. You have everything to gain. Let us
prove the kind of opportunity in store for you!

SPRAYBERRY Academy of Radio-Television

1512 Jarvis Avenue, Dept. 105-Q, Chlcago 26, IIHinois

Sprayberry Academy of Radio-Television
Dept. 105-Q, 1512 W. Jarvis Ave., Chicago 26, 111,
Please rush all information on your ALL-NEW Radio-Tele-
vision Training P'lan. | understand this does not obliginte me
and that no salesman will call upon me. Include New Cat-
alog and Sample Lesson FREE.

NAME. e Rge ...
ADDRESS... =

CITY e ZONE . _STATE.
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The experts say...

in HI-FI and TEST
INSTRUMENTS your best

New!

Miniaturized
MULTI-SIGNAL
TRACER =145A

KIT $19.95
WIRED $28.95

New!

1000 OHMS/VOLT
V-0-M-=536

XIT $12.90
WIRED $14.90

New!

Series/Parallel
R-C COMBINATION
BOX =1140

KIT $13.95
WIRED $19.95

1350 Combinations!

STEREO DUAL
AMPLIFIER-PREAMPLIFIER HF81
including cover:

KIT $69.95. WIRED $109.95
STEREOD DUAL PREAMPLIFIER HF8S
KIT $39.95 WIRED $64.95

4 MASTER CONTROL
PREAMPLIFIER HF65A:
KIT $29.95 WIRED $44.95

with power supply HF65:

KiT 33.95 WIRED $49.95 Superb
new design . . . new ‘“low sil
houette' iook.

FM TUNER

L\Iom 3
KIT, less cover $39.95*

HFT90
‘a WIRED, less Cover $65.95*
COVER. $3.95 *FET incl.

’One of the best buys in high fidelity
kits."—AUDIOCRAFT Kit Report

IN STOCKI
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Compare, take the

WIRED $79.95
Lowest-priced
professional Scope

6V & 12V BATTERY
- ELIMINATOR
& CHARGER =1050

" KIT $29.95
EE% WIRED $38.95
%4 Extra-filtered for
iR {ransistor equipt.
8|050 KIT $38.85 WIRED $47.95

60-WATT
“~"  ULTRA LINEAR
/ow:n AMPLIFIER HF60
with ACRO T0-330 Output Xfmr
KIT $72.95 WIRED $99.95 “excellent
buy” — Marshall, AUDIOCRAFT.

SO-WATT
ULTRA-LINEAR
F Y INTEGRATED

R " AMPLIFIER HFS2
KIT $69.95 WIRED $109.95
“‘Excellent value—Hirsch-Houck Labs.

20-WATT
ULTRA-LINEAR
WILLIAMSON-TYPE
INTEGRATED AMPLIFIER HF20
KIT $49.95 WIRED $79.95
‘‘Well-engineered’’

— Stocklin, RADIO TV NEWS

www americanradiohistorv com

m home=right "‘off the shelf’=from 1900 neigh-.
borhood EICO dealers. Over 1 MILLION EICO instruments in use |
throughout the world.

EICO dealer.
V Name
Address
City Zone........State.
Add 5% in the West
PEAK-TO-PEAK
VACUUM TUBE VIVM =232
VOLTMETER =221 & UNI-PROBE
KIT $25.95 {pat. pend.)
WIRED $39.95 KIT $29.95
WIRED $49.95
5 PUSH-PULL
SCOPE =425
KIT $44.95

TUBE TESTER =625
KIT $34.95
WIRED $49.95

I R-C BRIDGE & R-C-L
COMPARATOR =9508
KIT $19.95

WIRED $29.95

;ﬂﬁ

A2 12-WATT
WILLIAMSON-TYPE

INTEGRATED AMPLIFIER HF12

KIT $34.85 WIRED $57.95

‘Packs a wallop”'—POP. ELECTRONICS
‘*First-rate’—MODERN HI-FI|

2.WAY
SPEAKER
SYSTEM HFS1
complete with
factory-bullt cabinet: ™=
$39.95

STANDARD SPEAKER
SYSTEM HFS2:
Completely factory-built
$139.95 ““would suggest
unusual suitability for
stereo . . . eminently
musical”’

—Holt, HIGH FIDELITY

Copyright 1958 by Electronic Instr. Co., Inc.

‘Fine for Stereo’
—MODERN HI-FI

POPULAR ELECTRONICS
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==
‘m7 33-00 Northern Bivd.,, L.1.C. 1, N. Y. PE. 1 |

Show me HOW TO SAVE 50% on 63 models of !
top- q)uahty equipment (in box | have checked
here:

[J HI-FI O TEST INSTRUMENTS [J HAM GEARl

Send FREE literature & name of neighborhood})

| S
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By FURMAN HEBB
A

‘S TECHNOI.OGY ADVANCES and the
pl0) I

-

Url <

requi nis lor modern hiving arce skyrocket-
t the t
ng use in alarmi A%
we do ¢ Powe sources hen outr present

er i pleted?
We immediately think of atomic power.
However, at present. atomic power is unwicldy
to use and therc is the ever-present danger

of radioactivity. In addition, currently used
January, 1959

3\ Vs
/

i

Twd contrasting examples of solar applica-
tions. At top of page is part of 75-kilowatt
solar furnace at Mont Louis, France. Above,
solar cells power a Hoffiman portable radio.

33
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ey
206588
06902
preTes

SH39
L]

L1l Ll

230880

A series-parallel combi-
144 Hoffman
silicon solar cells will sup-
ply five watts of power
to a b-volt battery sys-
sunlight.

nation of

bright

tem in

atomic fuels are also limited in quantity,
and may eventually run out.

An inexhaustible source of power, how-
ever, is offered by the sun, one of man's
most ancient divinities and the basis of all
life. The sunshine of a pleasant summer
day represents an incredible amount of en-
ergy. Three days of sunlight on the earth
equals the total energy of all our stored
fuels. Power unlimited is all around us.
The problem is: how do we convert solar
power into useful forms?

Methods of Conversion. Man has long
tried to find a practical way to employ
solar energy. One of the first methods was

34

the use of a g A
centrate the ray ¢
start fires for ¥,%;

ous shapes of lensee %
trators have been e “% be)
focus the sun’s rays & %
to create hot water ov %

the steam is then used
engines and other steam
verters. The largest solar po
plant ever built, one with 1¢
horsepower capacity, was op-
erated successfully near Cairo,
Egypt, just prior to World War L.

Another method of harness-
ing the power of the sun,
through photo-thermal conver-
sion, is best illustrated by a
device called the ‘“‘Umbroiler,”
which allows campers to cook
meals without bothering with
liquid fuels or charcoal. The
largest solar furnace ever built,
located at Mont Louis in the
French Pyrenees mountains,
has a reflector 35 feet in diam-
eter which is made up of 3500
small flat mirrors. The Mont
Louis solar f{urnace is capable
of generating heat equal to 75
kilowatts of power and can melt
more than 200 pounds of metal
at one time. Since solar fur-
naces produce heat uncontami-
nated by burning fuels, they are
particularly useful in making
metallurgical studies.

About 100 years ago, scien-
tists began experimenting with
devices that would convert solar
energy directly into electrical
energy. Experiments at that
time concerned themselves with the use of
thermopiles and, at a later date, photo-
galvanic cells and photovoltaic cells. The
best these devices could do was to convert
about 1% of the available solar power into
electrical power.

In 1953, Chapin, Fuller, and Pearson of
Bell Telephone Laboratories, while work-
ing on the development of the transistor,
discovered that they could attain conver-
sion efficiencies of 6% by the use of silicon
junction devices. By late 1954, these cells
had been put into commercial production
by Hoffman Electronics Corporation. Effi-

(Continued on page 113)

POPULAR ELECTRONICS
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VW

Photo at right and top
of page 33 courtesy of
French Embassy.

January, 1959

www americanradiohistorv com

"Umbroiler' portable cook-
er (left) reflects sunlight from
metalized plastic surfaces to
a conventional cooking uten-

sil. {Umbroiler Co., Denver)

A solar furnace in Bouza-
réah, Algeria (below), can
produce 50 kilowatts of en-
ergy when weather is clear.
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Pocket
FM

Receiver

ERE'S a miniature FM receiver that

requires no external antenna, uses only
one miniature tube and has good fidelity.
The entirec FM broadcast band is covered
with enough selectivity to separate weak
from strong signals even in metropolitan
areas.

And it's possible to complete this “under
$10.00” project in just one evening. Com-
ponent placement is not critical even
though the radio is constructed within a
plastic case that is no larger than a ciga-
rette pack.

Construction. The subminiature 1AG4
tube socket should be pre-wired before in-
stallation. Follow detail view, soldering
plate and screen lugs together and then
connecting 21" lengths of hookup wire as
shown. Connect C2, C3 and R1 directly to
the grid lug. The tube socket can be glued
directly to the case with a drop of Duco
cement.

Antenna coil L1 is made by winding four
turns of #14 gauge solid wire around a
form %" in diameter. The turns should be
spaced as close together as possible without
actually touching each other. Remove LI
from the form and solder its two ends di-
rectly across tuning capacitor C1. All leads
should be as short as possible.

Quench coil L2 is a four-section 2.5-mh.
choke. Tap into L2 between the first and
sccond section as shown. Then carefully
scrape the connecting wire clean and solder
a thin flexible 3" lead to the tap.

All components can now be screwed or
glued into place. In order to eliminate
hand capacitance effect, an insulated shaft
extension is used with C1. A dynamic ear-

36

By HERB COHEN*

phone of 2000-3000 ohms impedance should
be plugged into J1.

Trouble-Shooting. DBefore turning the
unit on, check for shorts in the wiring.
Turn C1 to full mesh and 81 to the “on”
position. 1f the unit is functioning, a loud
hiss will be heard. Tune C1 across the band
until the hiss subsides and a station ap-
pears. A large dead area may appear at
the high end of the FM band. If this hap-
pens, shorten the leads in the tuning cir-
cuit.

If a hiss is not heard, touch C1 with an
insulated screwdriver. A click should be
heard indicating that the ultra-audion scc-
tion is oscillating but the quench circuitry
is not functioning. Check all components,
particularly the tap on L2, for a short,
break or wiring error. Check battery volt-
age—if B2 drops below 1.3 volts, oscilla-
tion will be difficult to obtain.

One method of calibrating your set to
cover the entire FM band is to place the
pocket receiver near a commercial FM sct.
Tune the commercial FM receiver to 88 mec.
Then tune C1 until a rushing noise is heard.
Mark this spot on the pocket receiver’s
case. Repeat this procedure for the upper
end of the FM band at 108 mc. If the high

(Continued on page 112)

* General Transistor Corp., Applications Engineering Dept.
POPULAR ELECTRONICS
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TO C3

Sensitive superregen

circuit pulls in FM band—

without an antenna

te

L

—_—

TO RFCHLJN

Antenna coil LI is the only one
requiring special winding. All
others are commercially available.
For longer battery life, a mer-
cury cell can be used as B2 in-
stead of standard penlight cell.

Parts placement shown should
be followed carefully for best re-
sults. Consult the two detail views
above for exact positions. All [eads
should be as short as possible.

January, 1959

L2

Cc4

Wiring details of quench oscilla-
tor coil L2, Note added coil tap.

Detail view of wiring of sub-min-
iature tube socket. Red dot on
tube is guide for proper installation.

[AG4
SUBMINIATURE
TUBE

To B2
TO RFCI, CI, LI

T0 LiCt
T0 RFC2

PARTS LIST
B1--2-22.5 volt battery (Burgess Y195)
B2—1.5-volt penlight cell
C1-—3-25-pufd. variable capacitor (Hammarlund

APC-25)

C2-—150-ppfd. mica capacitor
C3 0.001-ufd. disc ceramic capacitor
C4, C5—0.005-utd. disc ceramic capacitor
J1-—Miniature cpen-circuit phone jack
L1—Four turns of #14 solid wire (see text)
L2--2.5-mh. choke (Miller 4537}
RI--100,000-ohm, /p-watt resistor
RFC1, RFC2-10-ph. choke (Miller 4612)
S1—S.p.s.t. slide switch
V1—1AG4 electron tube
1—Plastic shaft extension
1—Plastic cabinet (Lafayette MS-302)
2-—Battery holders (Acme 5 and Acme 45)
1-—Subminiature tube socket

L1

" Corgares
» lm&hl

RFCI RFC2 C2 C3 B2

37
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By
LOYD A. BARNES

e

Phono Motor
Powers
Amplifier

HIS record player and amplifier were constructed

as part of a plan to divert a two-year-old away
from the living room hi-fi rig. The player is so de-
signed that the child simply places his favorite
record in the slot provided and lifts a lever. The
internal mechanism of the RCA Victor “Slide-O-
Matic” 45-rpm player takes over from there with
automatic positioning of both the record and the
tone arm. The author’s addition to the commercial
machine is a transistor amplifier that is switched on
and ofl automatically by the record player.

There are no batteries to replace and no

I

PARTS LIST

Cl, C2, C3-—10-ufd., 25-volt electrolytic capacitor -

CRI—IN34A diode

Ll 50 turns (approx.) of small-diameter wire -

wound on phono motor core—see text

= Ql, Q2-—-CK722 transistor (or equivalent)

RI, R2-—220,000-ohm, V,-watt resistor

RL—Original phono cartridge load resistor

T1-—Transistor interstage transformer, 20.000-ohm
primary, 500-ohm secondary

T2—Transistor output transformer, 20.000-ohm

primary, 8-ohm secondary
SPKR.—21%", 8-ohm speaker and bafile

A L U Je

shock danger.

The transistorized amplifier is pow-
ered in a unique manner. Note that the
coil on the RCA phono motor leaves room
for the addition of a number of turns of
small-diameter insulated wire on the motor
core immediately adjacent to the motor
coil. Approximately 50 turns of Litz wire
are wound in this space and, coupled with

the rectifying circuit shown in the sche-
matic, will provide about 3 volts d.c. to the
amplifier. The diode rectifier and the filter capacitor
can be mounted on the motor winding by drill-
(Continued on page 120)

T2
—

-a TO SPEAKER

amsEsasuuEn

i -
&
.—.._.1'
CRI
SEE i Cd,
TEXT ~ (N34a I'OJ‘“
>

An extra winding (L) added on a phono moter core will
"steal" enough current to power a two-transistor amplifier.
The same technique can be used with almost any small phono
motor. The -+ lead of C2 should be shown connected to TI.

POPULAR ELECTRONICS

wWwWwW americanradiohistorv com


www.americanradiohistory.com

WY TNITED six two zero climb to and
maintain twelve thousand” crackled
from my loudspeaker. Was I listening to a
science fiction broadcast? No, I was spend-
ing a pleasant evening getting a preview of
the “phone DX’ers band of the future,”
otherwise known as the “v.h.f. aircraft
band.” Just what is this band, and how
does it affect the DX'er?
The v.h.f. aircraft band lies betwecen the
high end of the FM broadcasting band (108

By

TOM KNEITEL

mec.) and the region just below the low end There are QSL’s galore in the

of the 144 mec. (2-meter) ham band. It is

the stamping ground for virtually every v.h.f. aero band (108 144 mc)

U. S. aircraft, most foreign aircraft, and
hundreds upon hundreds of airports and
landing fields located throughout the world.

Stations Heard. This band is used by

if you know the tips and

various aeronautical communication and technigues needed to get them

navigation stations. A brief run-down on
January, 1959
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Fan Marker

GCA Station

Glide Slope

ILS

Localizer

Most airlines use v.h.f. to ad-
vise their pilots of weather con-
ditions at the landing field.

Pattern

Tower

TERM
ATC
Cone of Silence
ETA
ETD

IFR Conditions

Middle Marker

Outer Marker

Range Station

YFR Conditions

GLOSSARY OF TERMS
| DEFINITION
\
|
{

Air Traffic Control

"Z" Marker Beacon

Estimated Time of Arrival

Estimated Time of Departure

Radio signal which indicates to a pilot the
location of his plane while flying along a
radio range

Ground Controlled Approach Station—radio
facility equipped for "talking" an aircraft
in by means of radar and other instruments

Radio signal used by pilots to determine
proper altitudes to use when landing

Instrument Flight Rules {poor visibility)

Instrument Landing System—a navigational
aid to pilots consisting of Glide Slope,

Localizer, Outer Marker, and Middle
Marker

Low-powered radio beacon located at an air-
port

Fan marker located at an airport

Fan marker located 2 to 5 miles from an air-
port

Landing route assigned to an aircraft by a
control tower

Radio navigational aid to pilots which trans-
mits directional beacons that can be used
like highways in the sky

Control Tower

Visual Flight Rules (visibility is sufficient to
navigate plane without depending solely
upon instruments)

the types of stations which can be heard
includes:

® Control Towers. These facilities in-
struct pilots regarding which runways to
use when landing and taking off, also pro-
vide information about other aircraft which
may be flying in the vicinity of the aircraft
approaching the field.

40

e ATCS (Air Traffic Communicutions
Stations). These stations provide a means
of communications for en-route aircraft.
Planes contact the ATCS’s during their
flight to report positions. The CAA (Civil
Aeronautics Administration) operates these
stations. However, most U. S. airlines main-
tain similar facilities for private communi-
cations with their own aircraft.

e UNICOM (Aeronautical Advisory Sta-
tions). These stations are normally located
at private airports and small landing ficlds.
They give pilots information regarding
runway condition, available service facili-
ties, hangar space and gasoline octanes, and
other communications ol more or less non-
official nature.

® Rudionavigution Stutions. Beacons,
called "Omni Ranges” (or VOR, short for
V.H.F. Omni Range) are the “highways in
the sky” for all types of aircraft. Special-
ized types ol radionavigation stations also
operate in the v.h.i. aero band; these are
“localizer’”’ stations which indicate to the

POPULAR ELECTRONICS
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pilot whether he is headed
towards the center of the
runway that he is about to
land on.

® Flying School Stations
and Flight Test Stations.
These are used for com-
munications between stu-
dents and instructors, and
test pilots and flight engi-
neers.

Frequencies Used. The
above stations are assigned
specific operating frequen-
cies, which are determined
by the nature of the service
the station is engaged in.
See the table of frequencies
at right.

Reception of the v.h.f.
aero stations, like all radio
reception, 1s determined by
the receiver and antenna
used. The higher the an-
tenna the better. However,
an antenna only 35 feet
above ground will give
surprisingly good results.
All voice communications
are amplitude - modulated.

Most control

Pilot calling the control tower for
take-off instructions via v.h.f. radio.

Photos courtesy United Air Lines

FREQUENCY

108.2 (+200 ke.) 111.9
108.2 (+200 ke.) 112.0
112.1 (+100 ke.) 117.9
118.1

118.3 (+200 ke.) 1213
1215

121.7,121.9

12241
122.2

122.3

122.5,122.7

122.8

122.9

123.0
123.1,123.3,1235
123.7 (+200 ke.) 125.5
125.7, 125.9, 126.1
126.18

126.3,126.5

126.7

126.9

127.1 (+200 ke.) 131.9
132.2,132.3,134.64
135.0

135.9

136.8,137.88, 140.22
142.74

MAJOR V.H.F. AERO FREQUENCIES

|
|

USE

Localizers G/A

Low Power Beacons G/A

High Power Beacons G/A

Towers (Int'l. Flights) A/G

Towers A/G

Emergency A/G

Ground Control [Taxiing Aircraft &
Trucks)

Private Aircraft to ATCS A/G

ATCS Broadcasts and Communica-
tions G/A )

Private Aircraft to ATCS A/G

Private Aircraft o Towers A/G

Unicom and Air to Air

Private Aircraft to Towers A/G

Unicom A/G

Flying School and Flight Test A/G

Towers A/G

Towers (Airliners} A/G

Towers (Military) A/G

| Towers (Airliners) A/G

Aircraft to ATCS A/G
International Aircraft to ATCS A/G
Airline Stations A/G

Towers A/G

ATCS to Aircraft on 135.9

Aircraft to ATCS on 135.0

Towers A/G

Towers (USN) A/G

G/A means that aircraft stations do not transmit on the frequency,
only receive; A/G means both aircraft and ground stations transmit
on frequency; +200 kc. means assignable frequency located each 200
kc. between first and last frequency. This list of frequencies is in-
tended solely as a guide. The latest aviation radio frequency alloca-
tions may be obtained from "The Airman's Guide” (see text).

towers and communica-

Guide,” which is issued bi-weekly by the

tions stations operate on more than one fre-
quency; specific frequencies assigned to
individual airports and communications
stations can be obtained as follows:
Information regarding the frequencies
used by U. S. aeronautical facilities is best
obtained in a copy of “The Airman’s

January, 1959

CAA. This publication can be purchased
from The Superintendent of Documents,
U. S. Government Printing Office, Washing-
ton 25, D. C. Prices of individual issues
vary, but average about 35 cents. The radio
data is not printed in every issue, so when
(Continued on page 105)
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. introducing the first of a
series of interviews with
prominent hi-fi manufacturers.
PopuLar ELECTRONICS goes ©00O0OO0OO0OO00O00OO0OOOO0OOO0O
behind the scenes to get the
latest, most authoritative hi-fi
information. This month . . .

Popular Electronics
Visits A Hi-Fi Turntable

Manufacturer

. an exclusive interview with
Mr. Avery Yudin of Rek-O-Kut,
exploring the techniques
of turntable design and
manufacture.

(0]
(0]
o
(0]
Q
(0]
(0]

Q. Mr. Yudin, what would you say is
the most exacting production problem in-
volved in the manufacture of a Rek-O-Kut
turntable?

A. There is no one most critical operation. The motor must meet exacting
performance specifications and at the same time, the motor pulley, which is
machined to very close tolerance, must also pass such inspection. The turn-
table itself is machined from a solid piece of cast aluminum, and must meet
instrument measurements. The turntable shaft is micro-honed and case-
hardened. In essence the manufacture of a turntable can be likened to the
strength of a chain, in that a chain is only as strong as its weakest link. There-
fore, it is imperative that in the manufacture of a turntable all the links in
the chain be on the same qualitative level.

Q. In Rek-O-Kut advertisements we frequently see a figure indicating the
noise level of a turntable. What assurance does a buyer have that the turn-
table he buys will meet thesc specifications?

A In answer to this question, I would like to point out to you some of the
careful and calculated tests to which we subject our turntables in order to
make certain that the published specifications are met on the assembly
line: the grinding operations on the motor pulleys, the dynamic balanc-
ing operations, the wow and flutter tests, the electronic strobe mea-

(Continued on page 106)
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M X Means
MULTIPLEX

Genuine two-channel stereo can now be broadcast
from a single FM transmitter—with full monophonic

fidelity. Here's how it's done . . .

LEFT
SPEAKER

>

AMPLIFIER

gOxx

rro

MULTIFLEX MULTIPLEX o : I
QUTRUT s

ta-8 onsuBcarRiEr)  CONVERTER i)

FROM
BAIN
QUTRYT
(Ar& SIGNALDY

S IF stereo records and stereo tapes

haven’t provided enough bounty for the
hi-fi fan, along comes multiplex—which
may some day prove to be of greater im-
portance to the music lover than stereo
discs or tapes.

For some years now, many broadcast-
ing stations have used a technique of stereo
broadecasting which leaves much to be
desired. This method —possible only in
cases where the same broadcaster operates
an AM and an FM station—involves send-
ing the ‘“left” channel via FM while the
“right” side of the stereo material is trans-
mitted via AM. A listener equipped with
both an AM and an FM set, on an evening
when there is little or no static, can enjoy
the pleasures of stereo—but will still be
conscious of the fact that the AM channel
is noticeably inferior to the FM channel.

The fate of the listener who possesscs
only an AM set or only an FM set during
these stereo broadcasts is even worse. Since
each channel presents only half of the total
sound, such a listener is forced all the way
to the side—cither the left or the right
“side,” depending on whether he listens to
FM or AM. In the case of symphonic music,
for example, he will hear an overemphasis
of first violins (left) or brass (right)—in
short, a totally unbalanced experience.

Appreciating this difficulty, some broad-
casters have been choosing their recorded

saemug‘

RIGHT
SPEAKER

By LEONARD FELDMAN

material very carefully—selecting program
material somewhat lacking in sterco effect,
i.e., material whercin the left side sounds
almost like the right side. When such “half-
stereo” sources were not available, a few
engineers have even stooped to a bit of
inter-channel mixing at the studio—which
yields neither a good stereophonic program
nor a satisfactory monophonic one.

Single-Station Stereo. Into this di-
lemma stepped Mr. Murray G. Croshy,
President of Crosby Labs in Long Island
and a pionecer in FM development. Mr.
Crosby, it seems, had been sitting on a pair
of patents that had been applicd for five
years ago-—-just waiting for the public and
stereo sound to catch up with him.

Mr. Crosby disclosed that it is possible
to send two-channel stereo over a single
FM station. Both the left and right chan-
nels can be truly hi-fi with a [requency
response out to 15,000 cycles, just like
present monophonic FM broadcasting. The
most amazing part of his technique (and
the part covered by his patents) is the

MX ¢ MX ¢ MX © MX « MX « MX ¢ MX ¢ MX ¢« MX * MX ¢« MX ¢ MX ¢« MX ¢ MX

January, 1959
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fenilpros

P

The sleek-looking Mad-
ison Fielding MX-100 is
typical of the many multi-
plex adapters that will
soon be available, The
left-hand knob controls vol-
ume, the right—dimension.

MWW oUTPUT
|

25) \pfd.

| 001t
| {APPROX}

FM Ratio Detector. 1
Connect the new
jack to point X.

SUBACAFZRIER
OUTPUT

JACK TO BE ADDED S

well be the “hidden” second channel of a
regular FM station.

A supersonic signal with a frequency of
about 50 ke. modulates the FM carrier
along with the regular program. This su-
personic “carrier” is then itself modulated
by background music in much the same
way that the main program modulates the
wmain rv.f. carrier. While both signals are
received by a conventional FM tuner, only
the main program is heard—the high fre-
quency of the subcarrier causing it to get
lost in the tuner’s de-emphasis network.
To be heard, the subcarrier signal must be
picked off before the de-emphasis network

6ALS
100k $
|
u L 300ppfd.  |.0OIufd.
(APPROX)
2
- [L, T
SO
_] 2 A48
l I OUTPUT
i j(yld
(Y :
FM Discriminator. ]
Connect the new jack . SUBCARRIER
to point Y. Discon- 1 obTRuT

nect the 300-pufd.
capacitor as shown.

FM tuner circuit modifications which may be required for a multiplex output.

“compatibility” of his system. If you listen
to a stereo program being transmitted
using Crosby's technique and you don’t
have a Crosby-type multiplex stereo adapt-
er, you will, nevertheless, hear a complete
high-fidelity monophonic program on your
present FM tuner.

Fortunately, the pioneering audiophile
can purchase an adapter and can listen to
this type of broadcasting stereophonically
on an experimental basis (until the FCC
gives a final okay) in several metropolitan
areas. At this time, WBAI-FM in New
York and WJBR in Wilmington, Delaware,
already have daily schedules utilizing the
Crosby multiplex system.

How MX Works. Broadcasters have long
known about multiplexing. It is a method
of transmitting two signals on one basic
carrier frequency. The background music
you hear in your favorite restaurant may

and fed into the special *“decoding”
equipment.
So it is nothing new to send out two

signals over one FM station. However, if
the left stereo channel were sent out over
the main I'M, and the right channel were
sent out over the multiplex subcarrier, the
monophonic listener would still receive a
“‘one-sided” program il he listened to his
FM receiver only, just as in the AM-FM
method. This is where the Crosby system
steps in.

The Crosby System. Suppose we add
the left and right channels together and
send that information out over the main
I°M channel. This is the A + B signal; A is
the left channel and B is the right channel.
Then the monophonic listener will hear a
complete and balanced program. Now sup-
pose we electrically subtract the right
channel from the left (A/B) and send out

MX ¢ MX * MX ¢ MX ¢ MX * MX * MX * MX ¢ MX * MX * MX * MX ¢ MX * MX * MX
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this “difference” signal
over the supersonic sub-
carrier.

The multiplex adapter,
in addition to dctecting
or “decoding” the A — B
audio signal, must per-
form some electronic ad-
dition and subtraction.
Let's take the main
channel signal (A + B)
and add to it the ditfer-
ence signal (A— B). And
let’'s take A+ B and
subtract A — B. Both of
these steps are per-
formed electronically by
the use of mixing circuits.

To appreciate what
happens, take a pencil
and a piece of paper, and
using simple algebra,
solve the two problems.
From the first equation
you will get 2A and from
the second you will get
2B! Try it again if you
don't believe it. The mul-
tiplex adapter actually
recovers the true left
and right channels (the
factor of “2" is not sig-
nificant). The separate
outputs of the adapter
are then fed to a pair of
amplifiers (or a stereo
amplifier) just as you
would any other stereo
source.

Note that in the Cros-
by system there are two
separate feeds from the
FM tuner to the MX
adapter. One lead comes
from the “standard” FM
output jack of your tun-
er, the second connection

MAIN

%

I

SUBCARRIER

A+B .‘
2

2|

(B IS ELECTRICALLY REVERSED)

B i

®=

A-B ADDED TO A+B

O RO s B A e i

7\___

A-B SUBTRACTED FROM A+8
(A-B 1S ELECTRICALLY REVERSED) 2B

THE ALGEBRA OF MULTIPLEX

A = Left channel

B = Right channel

A + B = Balanced monophonic sound on main FM subcarrier

A — B = Difference sound on supersonic subcarrier

A + B and A — B signals are transmitted on the same FM channel.
When they are received by the multiplex adapter, the following
action takes place:

(A+B)+(A—B)=A+B+ A—B=2A (left channel),
and

(A+B) —(A—B)=A+B— A+ B=2B (right channel).

is made between the

“muliiplex” output jack found on most re-
cent FM tuners and the appropriate input
on the MX unit.

If your present tuner lacks a multiplex
output jack, it is casily added, as shown in
the diagram, which covers both “ratio
detector” and “discriminator” types of I'M
tuners. No additional parts arc required--

just an extra output at the circuit point
shown. The cable length from this new
output should be kept short, however—no
more than three feet.

Plugging the “Hole.”” You will recall
that the A + B signal constitutes a full
monophonic program. Also, adding—sub-

(Continued on page 98)

MX ¢« MX ¢ MX * MX * MX * MX *« MX ¢ MX « MX ¢ MX * MX * MX « MX + MX * MX
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By CARL KOHLER

SOUND INVESTOR

With some fellows it's wine,
women, cards and close
harmony: with this chap

it's hi-fi and constant harmony.
He follows the amazing

progress of the hi-fi field, -
keeping his collection of
components and improved pieces
of equipment abreast

with new issuance of modern

hi-fi instruments,

The Live-Wire Set

Anyone who enjoys a true passion for electronics
knows the field is comprised of various schools

of thought and pecpled with various

types of individuals whose respective eccentricities

only add color and character to every phase of

electronics. Here are a handful of such enthusiasts . . .

GOOD LISTENER

This individual knows other

phases of electronics fairly well,

but has just discovered that he has

a real talent for listening

to short-wave broadcasts, and spends
every spare moment doing just that.
He gave up regular radio, television
and poker with no sense of loss,
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PLODDER

Once he begins a project, he is
ready for another one. This
enthusiast has more unfinished
clectronic projects lying around his
workbench than any ten of his fellow
enthusiasts, He prefers

to think of his projects as being

"in development stages.” In

carly 1959 he decfinitely plans to
complete a radio repair job for a

relative {which was originally
taken on during 1937}.

MALCONTENT

He long ago discovered a chronic
dissatisfaction with the standard

PLAYBOY

tools used in electronics
This one stumbled into radio- work. Now he devises his own.
controlled fun some time ago— Some day he plans on making a real
and will never be the same again. He builds fortune by developing a special
his own models, designs his combination-tool that will
own R/C units and goes into a easily get into all those inaccessible
rage if any of the spots in tuners, amplifiers and transmitters.

neighborhood children come within
twenty yards of his fine
R/C play-toys.

AVID READER

He makes no effort to disguise his love of

cleanly drawn, well-planned schematics. His idea
of a splendid evening is to pore over

a stack of exciting diagrams, and he wonders what
anybody else can see in regular books and
newspapers. He also admits (with small chagrin)
that he has been too busy reading all the latest
electronic schematics available to

attempt starting a definite project of any kind.

January, 1959
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“Why do you need so much power? You
only use about one watt under normal lis-
tening conditions . . . And why a super-
sonic frequency response? Your ears can’t
hear much above 15,000 cycles anyway.”

ISCUSSIONS on the above rage furi-
ously in the hi-fi salons. Let's see
what the story is, and why I, for one, want
a good-quality amplifier with between 50
and 100 watts of usable power and a low-

about but little-understood culprits: inter-
modulation and harmonic distortion! The
accompanying graph shows typical curves.

Both types of distortion contribute to
what’s called listener fatigue. You may
ask, “Why work so hard to cut down the
distortion in the amplifier when most of
the distortion originates from other com-
ponents, especially the speaker?” The an-
swer is that distortions are additive and in
some cases are higher than the sum of the

High Power
for Hi-Fi

One man’s opinion on ‘‘what’s watt with power amplifiers’’

level frequency response from 10 to 100,000
cycles + 1 db.

High and Wide. First let’s consider fre-
quency response.  Everyone knows that
pure sine waves above 16,000 cycles are
inaudible to most people. But who ever
heard of a perfect sine wave associated
with music? The special sound character
of a musical instrument is due to both its
overtones and harmonics (which make for
jagged waveforms) and the rate of attack
(speed with which the sound rises to maxi-
mum intensity).

Plucked instruments, for instance, have
a very fast attack time, as do cymbals and
triangles. This fast rise time can be com-
pared to the wavefront of a square wave—
and like a square wave, can be shown to
consist of very high frequencies. (See
March 1958 Porurar ELECTRONICS.)

Your amplifier, to reproduce the instru-
ments with their characteristic tonal qual-
ity, must be able to reproduce cleanly to
the highest frequencies *‘buried” in the
waveform. If you want your amplifier to
reproduce a guitar so that it sounds like
a guitar, the amplifier must have a wide
frequency response.

A Powerful Argument. The case for
high power is based on two widely-talked-

48

distortion of the individual components.

For instance, if there is 10% IM distor-
tion in the speaker and 3% in the am-
plifier, the total may come to more than
13%. The best way to keep the amplifier
distortion down is to start out with good
quality and then have plenty of reserve
power,

Distortion Level. The authorities agree
that IM distortion should be no higher than
about 2% for music which has an upper
frequency limit of 15,000 cycles. Like all
distortion tolerance figures, this is a rough
estimate because of the difficulty of meas-
uring individual response.

How much drive power does the speaker
require? Audio engincers have estimated
about 0.4 watt as the average acoustic
power required to give normal room level
sound with orchestral material. The key
words here are “ucoustic power.” Remem-
ber, however, that we are feeding the
speaker electric watts—which the speaker
has to {ransduce into acoustic watts. If the
speaker is only 5% efficient (and that’s an
average figure), we will need 8 watts [rom
the amplifier to drive the spcaker cleanly to
room listening level.

Looking at the graph, we are still un-
der 2% using a good 10-watt amplifier. But

POPULAR ELECTRONICS

www americanradiohistorv com


www.americanradiohistory.com

A Lafayette
LA-70
B  Dynakit
Mark 111

C Acrosound
Ultra-Linear
1

D Tech-Master

o 19
E Leak
Stereo 50
- F EICO
HF-60
G  Heathkit
AMLTITEM T LEH B L LU LSRR L W'b
H  "Peri-50"
By
BRICE L. WARD, IJR.
suppose a loud passage suddenly puts a 12- §
watt demand on the amplifier? It becomes
apparent that we have far excceded the £
tolerable distortion. And loud passages E
containing full orchestra are where we need :
low intermodulation distortion the most.
Now with a 60-watt amplifier putting out &
6 watts, our distortion remains below % of 2
1%, and does so even when the full orches- 4
. tra demand may be put on it. What more B

could any man’s “golden” cars ask? —f30—

_—
s

The graph below shows how
the higher powered audio am-
plifiers maintain a low distor-
tion level on orchestral peaks.

i { C
5 f :
— : I :
B I
z ! /
S f |
B 1
& 04— - I
S
Q !
a 1M,
= DISTORTIO £
g o ]
R x
w 4\ D):;'?OMRO#IO% : A selection of 50-70
p— - /ST = watt amplifiers which
= are available in both
il S : kit and wired form.
o POWER S 10 125 E
QUTPUT 30 €0 75 B
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HE BASIC clectronic test instrument is

the volt-ohm-milliammeter. Commonly
known as the VOM, it presents a fascinating
study of just how many useful functions
can be crammed into a small black plastic
cabinet. Before we get our VOM into action,
let's go through the circuit and find out
what it will do-what it won't do—and why.

The heart of the VOM is its meter move-
ment. In most 1000-ohms/volt multimeters,
the movement has a sensitivity of 1 milli-
ampere d.c. This indicates that with 1 ma.

of current flowing through the meter the
needle will be fully deflected to the last
scale division mark on the meter face. The
descriptive term 1000 ohms/volt” is a little
more complicated. Practically, it indicates
the amount of resistance needed in the
meter circuit (for a given voltage range) to
limit the current through the meter move-
ment to 1 ma. (See Fig. 1.)

Once this basic principle is understood,
setting up various voltage ranges is easy.
For a 1-volt range, the resistance of the cir-

Test
Instruments

Typical VOM range switch.
The precision multiplier
resistors are arranged on
a wiring board adjacent
to the switch terminals.

SOOI . - | o | i

50

THE VOLT-OHM-MILLIAMMETER

=D.C. VOLTAGE RANGES

By LARRY KLEIN

Technical Editor

cuit must allow exactly 1-ma. current flow
in the meter (full scale deflection) with 1
volt across the test leads. Ohm'’s law (R
E/I) tells us that the circuit resistance
should total 1000 ohms. Since the meter
movement has an internal resistance (R..:)
of 100 ohms, adding a 900-ohm series re-
sistor (R1) will do the trick. Applying 0.5
volt across the VOM’s 1000-ohm internal
resistance will result in 0.5-ma. current and
a half-scale reading.

Multi-Range Meters. Additional d.c.
voltage ranges can be incorporated simply
by adding other precision multiplier re-
sistors. Remember that for every volt we

POPULAR ELECTRONICS
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want to add to the range, another 1000
ohms of resistance must also be added in
order to limit the meter current to a max-
imum of 1 ma. For a 10-volt scale R is
9900 (R! plus Ri.. = 10,000). For a 50-volt
scale, R1 is 50,000 ohms (actually 49,900
ohms, but the 100-ohm difference represents
only 0.2% and can be ignored).

Figure 2 illustrates the circuit of a multi-
range d.c. voltmeter which switches in vari-
ous series resistors to provide the different
ranges. Note that the resistors are added

Test instruments—meters, signal generators and scopes—are as vital to the
electronics field as the microscope, stethoscope and electrocardiograph are to the
medical profession. They are the tools of the trade. In electronics, where things
happen as invisible waves of submicroscopic particles traveling at the speed of
light, our senses are helpless. Test instruments, then, are eyes, ears and fingers,
enabling us to “see,” “hear” and duplicate phenomena far outside our normal
range of perception.

Yow’ll find computermen tracing through the “nperve” paths of giant electronic
brains with volt-ohm-milliammeters like those employed by your local TV service
technician. The oscilloscope displaying the splitting of the target atom in a
cyclotron is not too much different from the one used by the modern automotive
mechanic tuning up an ignition system. Audio and r.f. generators are found
in applications as diverse as checking out your hi-fi set, aligning your TV, or
tracking a satellite orbiting through spuce.

It’s evident that a first-hand knowledge of test equipment is vital to activity
in all areas of electronics—from the construction of a one-transistor amplifier
to the design of a 1000-watt ham rig. But how do you get started,; what instru-
ments do you need, what do their specifications mean, and most important, how
do you go about getting the most mileage from your test equipment dollar?

Those are some of the questions that POPULAR ELECTRONICS is going to answer
for you. Each month we will put a standard test instrument on our workbench
and run it through its paces. We'll see what makes it tick and how it can be
put to work solving practical trouble-shooting problems—testing your hi-fi sys-
tem, ham rig, construction projects and all types of electronic gear.

to provide each next higher range. For ex-
ample, the 5-volt range which comprises
R, R1 and R2 totals 5000 ohms. A jump
to the 10-volt range adds R3—another 5000
ohms. And as can be expected, the 50-volt
range has a total of 50,000 ohms resistance
(R, R1, R2, R3, R)).

Higher Sensitivity. Aside from an oc-
casional 100,000-ohms/volt or 25,000-ohms/
volt model, the other most-often-usedVOM's
are rated at 20,000 ohms/volt. The principle
of operation of the 20,000-ohms/volt d.c. me-
ter is identical to the 1000-ohms/volt job,
except that a 50-microamp (.05-ma.) meter
movement is used. The chart of Fig. 2 il-
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Fig. 1. Conversion of
d.c. milliammeter to
read voltages.
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Fig. 2. Series resistors
wired to provide mul-
tiple ranges.
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lustrates the difference in multiplier values
required for the two sensitivities.

In practical terms, what will the more ex-
pensive 20,000-ohms/volt VOM do on the
test bench that a 1000-ohms/volt job will
not do? The expensive meter movement’s
advantages appear in the d.c. voltage and
ohmmeter functions. We’ll look at the volt-
age ranges first.

Let’s say we want to check the plate
voltage of the 12AT6 or 12SQ7 tube in a
typical a.c./d.c. radio (Fig. 3). The negative
lead of the meter is clipped to the B—
ground return. (The negative terminal of
the filter capacitor is a good spot, as chassis
ground may be isolated from electrical
ground.)

Now set your VOM for the 250-volt d.c.

i

R4 R5 Ré SENSITIVITY

Fig. 3. Detector tube
circuit of a typical a.c.
/d.c. receiver.

220K
RL

B+
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range and check the voltage on the tube's
plate. What will the reading be? Oddly
enough, the meter reading will depend on
the sensitivity of the meter used. A 20,000-
ohms/volt meter will read about 55 volts
and a 1000-ohms/volt VOM will read about
42 volts. And if the 1000-ohms/volt VOM is
switched to the 50-volt range, the reading
will drop 1o about 17 volts.

Meter Loading. Why does this happen?
It may come as a surprise, but the differ-
ence in reading among the three types of
meters isn’t due to difference in accuracy,
but rather to the fact that the voltage be-
ing measured actually changes as each me-
ter is connected. The plate circuit of the
tube doesn’'t care about the sensitivity of
the meter as such; what it does respond to
is the amount of resistance appearing
across the VOM test leads that shunt the
plate resistor.

Looking at the matter this way, it is easy
to see how the 250,000-ohm shunting effect
of the 1000-ohms/volt meter (when set on
the 250-volt range) is a lot more significant
than the 5 megohms internal resistance pre-
sented by the 20,000-ohms/volt job. When
the VOM is switched from the 250-volt
range to the 50-volt range, the effective re-
sistance across the meter test leads falls to
50,000 ohms. The effect of this lowered re-
sistance on the voltage read is demonstrated
above. A vacuum-tube voltmeter (VTVM)
would read the highest voltage of all—and
we’ll cover that later in this series.

On any d.c. voltage range, it can be seen
that the 20,000-ohms/volt meter presents
only 1/20 the shunting resistance of its less
expensive 1000-ohms/volt brother. But how
important is this? The answer is only
with certain types of measurement.

Any time a d.c. voltage reading is to be
taken across a high resistance such as R:. of
Fig. 3 (or any resistance high enough to be
close to the internal resistance of the
VOM), the shunting effect of the meter re-
sistance must be considered. On the other
hand, voltages taken across a low effective
resistance such as a heavy-duty battery or
power supply will read the same with any
standard voltmeter.

Now that we’'ve gotten the basic prin-
ciples of the d.c. ranges under our belts, the
remainder of the VOM’s circuits will be no
problem. Next month we will switch
through the a.c. voltmeter, the chmmeter
and the current ranges-—and sec¢ how they
go about doing their particular jobs. -0
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VERY YEAR thousands of fuses are

blown in American homes by experi-
menters plugging in their first home-made
radios. For many would-be Edisons, this
is their first and last contact with the world
of electronics—their interest vanishes
along with the house lights. For others,
the blown fuse will have sparked a life-long
interest in a field which may make each of
them one of American industry’s most
wanted men: the electronic technician.

Today's electronic technician is more

Since the technician’s job didn’t exist
15 years ago, he doesn’t have to be young
or old. At one time he may have been a
draftsman, a machine operator, or an as-
sembler. What he krnows is more important
than what he 1was.

What Kind of Technicians? To find out
exactly what the current need for techni-
cians is, PoruLar ELECTRONICS interviewed
a number of personnel managers from some
leading companies which employ large
numbers of technicians. Here are some rep-

WANTED

T -«
echn:c,-ans

sought after than engineers, he is paid as
much or more than any other skilled labor-
er, he commands professional respect, but
he doesw’t need a university degree. Today’s
electronic technician works as part of an
engineering team-—the day of the lonely
scientist in an isolated laboratory has dis-
appeared forever. On the average, every
creative engineer needs five technicians to
help him design, build, and maintain new
equipment.

This means that the technician short-
age may be five times as high as the en-
gineer shortage. That’s why industry is not
waiting for science-minded youngsters to
grow up into the field—it's going right
after capable men in every type of work,
and is spending millions to train them in
electronics, through company training
courses and tuition refund for schools.

January, 1959

By SIMON DRESNER

Associate Editor

resentative and candid answers to some
basic questions about technicians today:

® What type of technicians are you look-
ing for?

“We like hams and people who carry
electronics into their home life. We always
need sharp individuals—we're past the
need for the mediocre. We need high level
technicians and not just testers—we
haven't recruited testers for 18 months and
see no need for them in the coming year.”

“We're looking for people we can pro-
mote quickly. We've upgraded so many
men from within the company that we've
exhausted our skill pool.”

® Where is the biggest demand for tech-
nicians?

“Men with transistor circuitry experi-
ence are practically unavailable.”

“Most needed is specific experience in
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missile and guidance systems. Complete
familiarity with military standards and test
procedures is a necessity.”

“Technicians need more courses in digital
and analog computers. We've got 65 open-
ings and have advertised for two weeks, yet
all we've placed are five men.”

“We need people with industry experi-
cnce. There's a great shortage of men with
transistor experience.”

® How high can « technician go?

“The sky’s the limit. Our scnior lab
technicians have weckly salaries between
$120 and $145. If they're good, they’ll be
promoted to Test Methods Engineer, earn-
ing between $145 and $200 a week. Aver-
age salary is about $750 a month. Top pay
for a technician with 5-10 years experi-

ence runs to $800 a month.”

® Do your technicians eventually become

engineers?

“A good many of them do become en-

gineers. Our highest title
for a technician is Field
Engineer, or Methods Test
Lngineer. He's got the
title of engincer although
he doesn't have an engi-
neering degree — he's
probably had more experi-
ence than an engineer.”

“They can definitely be-
come enginecers without
an engineering degree.”

How Much Training?
Learning basic theory and
some practice in servicing
is a necessity, but it takes
more than that to reap
the rich rewards available
in electronics.

Many employers want
advanced training in elec-
tronic theory, and they're
willing to pay to send you
to school to get that train-
ing. But before they do
that, they want you to
have shown some interest
in electronies. If you take
the trouble to learn elec-
tronies on your own,
chances are you’'ll be
courted with dozens ol job
offers throughout the
country.

The more theory that
you know, the better will
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Experiments in super-high cur-
rent radar techniques carried on
at RCA research laboratories
require technicians to design
and build special equipment.

MO

NOT REQUIRED: A College Degree

Just how much education does it take to get a job as an elec-
tronic technician? Here are some questions and the answers
given by personnel managers and enginecers—the people wh
actually hire technicians:

Question: As an employment requirement, do you demand a
technician who is studying for an engincering degree?

O

Answer:
Personnel Managers Engineers
NO—91%, NO—95%,
YES— 99, YES— 5%

Both engineers and personnel managers agree that a technician
need not be working toward a degree.
Question: Do you require laboratory research technicians fo
have a mathematics background through calculus?

Answer:
Personnel Managers Engineers
NO—479, NO—729%,
YES—539%, YES—28Y,

Most engineers feel that a technician doesn't need calculus, but a
good number do require it. Personnel managers are split 50-50 on
this issue.

uestion: Do you require general electronic technicians fo
y q 9
have a mathematics background through calculus?

Answer:
Personnel Managers and Engineers
NO—909,
YES—109%,

Calculus is not usually required for a general electronic techni-
cian. Both engineers and personnel people are emphatic on this
point.

Question: Do instrument maintenance technicians require cal-

culus for employment?

Answer:
Personnel Managers Engineers
. NO—100% NO—9712%
YES— 0% YES— 2!42%

Almost no one requires calculus for maintenance technicians.

i I T I T It I g i

From a survey by United Electronics Laboratories, Louisville, Ky.
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Trouble-shooting highly complex
equipment requires a well-trained elec-
tronic technician. Here a Remington
Rand man has localized a faulty com-
puter circuit with an oscilloscope, and

be the job offers. Once you've
heen hired and show promise, a
company will sometimes pay to
send you back to school for ad-
vanced specialized training in
its particular type of equipment,

such as radar, servomecha-
nisms, computers, transistors,
or the like.

To get yourself hired, you don't need
much math, but to get ahead you do. The
reason is simple—you can’t learn advanced
elecironic theory without the proper tool,
calculus. That doesn’t mean that you have
to be a math whiz—a basic understanding
of the principles of calculus plus knowing
how to upply calculus formulas is enough
for any technician.

But math need not be a stumbling block
in getting started. With algebra and trig-
onometry, you can learn enough basic elec-
tronics to get a job. If a company sends
you back to school for more advanced
theory, you'll learn applied calculus at the
company’s expense.

The training in electronics is not all
brainwork. Besides knowing theory, a
technician has to be able to handle a solder-
ing iron without burning down the labora-
tory, and manipulate delicate electronic
circuits without damaging the equipment.

Psychologists who have studied human
aptitudes know that intellectual skills and
manual dexterity are rarely found together

January, 1959

is substituting a new

) B

chassis  unit.

Programing a big computer is a tricky
job, and it takes a specially trained
technician to do it. While the Univac
[l is being warmed up, the electronic
technician below is setting up 'turn-

on'' instructions on the control panel.

Many top-flight scientists
and engineers can't nail up a picture with-
out hammering their thumbs. On the other
hand, a lot of skilled mechanics haven’t got
the intellectual aptitude to study electron-
ics. It takes both skills to make a good

in one person.

electronic technician, and there simply
aren't enough people who can combine a
good head with nimble fingers.

Technician or Professional? This la-
bel of “technician” is a better one than
“semi-professional.” No onec likes to be
known as half of anything. The title raises
the technician several notches above the
level of “mechanie,” whose future is limited
by a lack of electronics know-how.

As cxperience adds up, the “technician”
title can give way to ‘‘engincering aide.”
And if you've got the energy and ambition
to earn an enginecring degree, you'll always
be welcome as a professional.

Electronic training never walked in the
front door. You have to go out and get it.
You will find that the rewards are well
worth the effort. —30—
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Improve
Miniature
Speaker Baffles

The miniature plastic speaker baflles supplied with several of the transistor
radios currently on the market are beautiful looking jobs, but their tone
quality and efficiency can be improved considerably.

Simply drill a few holes in the back cover of the box, which will provide
an outlet for the sound waves radiated by the back of the speaker cone. If the
box is completely closed, the lack of air space within it raises the resonant
frequency of the speaker and results in less bass, a “boxed-up” sound, and
loss of efliciency.

Sixteen '4"”-diameter holes were drilled in the back cover of the box shown
and a piece of fabric was cemented to the inside of the cover to act as a grille
cloth. The cloth is looscly woven to allow the sound to come out, but it
keeps dust from entering the hox. —Cuarl Dunant

Simple Crystal Receiver

The crystal receiver circuit shown in the accompanying diagram is simple
and efficient, and is an ideal project for the beginner. Whereas most crystal
sets have a high-impedance output. this one has a low-impedance output. The
impedance of the phones used can H
be from 200 ohms up.

L2 is 15 turns of fine wire wound

over the top of a ferrite loopstick ﬂ}?:ﬁﬁm
antenna coil. Fewer turns would TRIMMER
result in increased sclectivity but e of
less sensitivity. X = 5‘<°I‘"“

The author has successiully op- 300 e S 71
erated a small speaker with this ”;J— SIS # IN34A PHONES
set by using a doorbell transformer > 13
as an output transformer. S L2: (5TURNS

—Maynard Kernahan |

1

(LR T L e L e e L ey L e T YT PP TP TT P LY TP TY P TTT T I PRI R

POPULAR ELECTRONICS

wwWwW americanradiohistorvy com


www.americanradiohistory.com

After Class

ELECTROMAGNETIC

WAVE STRUCTURE

CPLECTROMAGNETIC WAVES” are

more or less taken for granted by
most radio enthusiasts. Like many such
terms, this one is often used too freely (and
sometimes thoughtlessly) without estab-
lishing a thorough comprehension of its
relationship with the accompanying subject
matter.

What is an electromagnetic wave? Is it
merely a field of force around a magnet?
What is polarization and how is it related
to electromagnetic waves? What is the
physical connection between these terms
and the phenomena they describe?

Detected Fields. When an alternating
current of low frequency flows through a
coil, a magnetic field pulsates at the same
frequency as the current, expanding out-
ward and decaying back into the coil in
synchronism with the current variations.
The throbbing field that can be detected
up to a few feet away is certainly not an
electromagnetic wave because it is confined
to the immediate area of the coil. It merely
extends itself outward a short distance,
then promptly withdraws.

4

Fig.
ing
is a
part
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Television

Nucleonics

Radio

Rodar

By HARVEY POLLACK

this effect an induction

Physicists call
field. Its intensity falls off so rapidly with
increasing distance that it cannot be called
a radiated wave at all (Fig. 1).

When the frequency of the source is
raised up to the true radio-frequency per-
tion of the spectrum, say, 1000 kilocycles,
the energy of the current in the coil can
be detected out in space at very great dis-
tances. It can be trapped by suitable equip-
ment and be made to reproduce the original
fluctuations.

This is the electromagnetic wave. This
fe— My ~|
B E——— P
ELECTRON T ‘

CURRENT

PR W P

Fig. 2. A half-wave dipole energized
by a transmitter tank coil. Each ele-
ment of the dipole is a quarter-wave
length, making a total length equal
to a half-wave at A\/2. Arrows indi-

cate direction of electron current

at some arbitrarily chosen instant.
1. The induction field surround-
a current-carrying coil. This
short-range field which is not
of the electromagnetic wave.

57

wWwWwW americanradiohistorv com


www.americanradiohistory.com

is the energy that has radiated away from
the source to be forever lost unless it is de-
teeted and amplified for communication or
radio control.

Wave Structure. Imagine that the coil
we have been discussing is a transmitter
tank coil and that conneccted to it are two
lengths of straight conducting wires or
rods. Assume that the frequency of the
current flowing in the coil is 28 mec./sec.
The wavelength of the sine wave in the

AAN ANA
UG [FUU

Fig. 3. Magnetic field surrounding
the half-wave dipole takes the form
of concentric circles lying in planes
perpendicular to the conductor.

Fig. 5. Electric field around the
dipole resembles earth meridians.

Fig. 4. A more convenient way to
represent magnetic field direction.
Dots symbolize heads of arrows com-
ing out of the page; crosses indicate
tail feathers of arrows retreating into
the page away from the observer.

X X X X

e M

coil at this frequency is approximately 10
meters or 33 feet.

Let us now trim the conductors in length
so that they measure half this distance
when placed end to end (Fig. 2). This makes
up what is known as a half-wave dipole;
the total length of the conducting rod is
close to half a wave. This length is usually
symbolized as A/2.

Consider the electrical conditions at a

Fig. 6. Magnetic lines of force are
always perpendicular to the ac-
companying electric lines of force.
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given instant when electrons are surging
upward along the top half of the dipole
away from the tank coil and upward in the
lower wire back into the generator. At this
instant there is an electron current flowing
in cach half of the wire (“i” in Fig. 3),
giving rise to circular lines of magnetic
force having the direction shown. The left-
hand rule for wires is used to determine
the direction of the magnetic field. (See
After Cluss, October, 1958).

A more convenient way to picture the
lines of force around the dipole is to show
them as dots where they emerge from
the paper in region A and as crosses where
they re-enter the paper in region B. A dot

stands for the head of the emerging arrow
and a cross for the tail feathers of a re-
treating arrow. This takes care of the in-
stantancous magnetic field due to the initial
surge of clectrons into the dipole (Fig. 4).
Something e¢lse of importance happens
simultaneously. Electrons, moving up
toward the end of the topmost wire, build
up a negative charge at this end; similarly,
as they move out of the lower end of the
bottom wire, they must cause a positive
charge to appear at this point. Thus, a
difference of potential develops hetween
(Continued on page 114)
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By
GAYLORD WELKER

SPARKY

This is the second and concluding article de-
scribing the construction of Sparky the Robot
Pup. Sparky is an interesting project for the
advanced experimenter and gadgeteer. Read-
ers with a well-equipped workbench and relay
circuit experience should find Sparky both nov-

el and challenging.
—The Editors

AST MONTIH we described Spar-
ky’s bhasic mechanical construc-
tion. Here are more details of his
mechanics and instructions on how to
assemble his “brain.”

Thinking Mechanism. The chas-
sis for Sparky’s brain-works is shown
in the overall view of Sparky’s in-
nards. A 3"x3%" piece of aluminum
will serve or you may wish to leave
extra space for additional “brain
cells.”

The two 4-p.d.t., 6-volt d.c. relays
(RL1, RL2) have two mounting
screws on %" centers, and are 1%

SPARKY
the

Robot

/4//
high. The Amperite relay tube (RL3)
uses a standard octal socket, or if a

i ——
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The coding of Sparky's -; ]
brain relays RL1 and RL2 4 = :
corresponds to the relay I > 17 = o
contact pictorial shown ' s “4
in mechanical breakdown ! 0 |—4 sl
. g 3 +
view on opposite page. : | = T 4 -_—o/.__-|||||
:f—.% e | =] e
L o
i 12 —1— "l
miniature relay is . — ‘
used, a noval socket 3 - -
is mounted on the —_:]_—
brain chassis. e Sggigg‘c
Mount the chassis L Mi
on 1”7 standoffs to '
leave room for mis- . rs i | A
cellaneous connec- | ——— -Ju
tions and parts. Be ..,_i' ;2
sure to allow ade- [f_.l:_ | .
quate slack in the 4 - |
drive motor leads so | t—o™J
it can swivel freely. .Loz_ ==
Body Shell. The L—QL—-‘—j AN
robot’s shell can be T — M2 | \L
constructed of prac- + RL2 —L__— =

tically any material

cl |50pfd.

that can be shaped

to fit. A large alu-

minum pan was

warped into shape for Sparky. Holes for his
“eyes” (L1, L2) and tail light (L3) were
drilled slightly oversize and fitted with
grommets.

The dial lamp sockets with leads soldered
to them were then inserted in the grom-
mets. The screw thread contacts of the
sockets are connected to a common ground.
Center contacts ol L1 and L2 are connected

i g

o i s

= HOW IT WORKS

When main switeh S1 is closed, all relays stay in
their unactivated position and power is supplied only
to the drive motor (1/2) and ‘“eye’ lights. The robot
moves forward until one of the feelers contacts some-
thing with enough pressure to close switch $2 or 53.

When the left feeler closes 52, the following se-
quence is initinted. RL2 is eneigized and electrically
locks in. Contacts 7 and 8 of RL2 reverse drive mo-
tor J/2 and energize stecring motor M1, The latter
is polarized 10 turn @way from direction of contact as
Sparky rolls backward. RL2 also disconnects LI and
L2, turns on L3, and supplies heater current to RL3.

The other pole of M1 is supplied from contact 4
of RL7I. After three seconds, RL3 opens, releasing
RL2, so that the circuit revetts to the normal for-
s ward running condition.

When the other feeler arm closes S3. hofh relays
are energized, causing M to swing in a direction op-
posite to that of the 52 closed condition. All of the
other reversing operations are similar. Movement of
the robot is really a random path determined by the
heating time of RL3. If RL3 is warm, turns and
backing Cycles are of shorter duration.

i

F 1 I (I LB LR G
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to contact 1 of RL2. The remaining lug of
L3 is connected to contact 9 of RL2.

Main switch S1 is installed on the top
for easy access. The shell can now be
mounted to the platform by three angle
brackets.

Sparky Takes Off. With everything
connected up properly, and the batteries
fully charged, flip S1 on. If drive motor
polarity is correct, Sparky should take off
for the nearest table leg.

Arriving at full tilt, one of his feelers
will close Microswitch 82 or S3 and Sparky
will immediately go into reverse, honking
like a small bullfrog. His tail (L3) lights
up and filament current is sent to RL3.
When RL3 opens, Sparky immediately
goes about his business in some other di-
rection, until he hits something else. Note
that the batteries may not operate RL3
unless they are at full charge.

One of the fascinating aspects of building
this small robotic unit is the consideration
of all the many ways that it can be put
to use—both practically and for sheer fun.
Body styles can be altered to fit the need,
decoration can suit any fancy, and struc-
tural material can be anything at all that
fills the bill. 30+

POPULAR ELECTRONICS
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RLI

Ml

N - ]

RL2

RELAY

PARTS LIST’

Bl -Three 2-volt wet cells (Aristo 23)

C1--50-u1d., 25-volt d.c. electrolylic capacitor

L1, L2, L3-6-8 volt blinker light

MI]—Steering motor (Aristo No. 5 PM motor)

M2—Drive molor {Aristo No. 4 PM motor)

RL1, RL2—4-p., d.t., 6-volt d.c. relay

RL3Thermal delay relay (Amperite 6C2 or 6C3)

S1—S.p.s.t. toggle switch

S2, S3—-S.p.d.t. teeler switch (V3 Microswiich)

3-—-3" wheels with 1" aqluminum hub, Lg"” bore
(Perfect)

1-—12" length of 13" drill rod (axles)

1-—1" cabinet hinge

1 Shell (any container which conforms to robot
shape—author used 14" thin aluminum dish-
pan)

1- -Electric horn (Aristo Edu-Kit B 1-35)

3-—Dial light sockets

1-—Octal socket

1-—-5-pin male and female socket for interconnec-
tion of shell and robot’s innards

Misc. Vy"-thick Plexiglas scraps; screws, springs;
washers; hardware; and plastic metal or
cement

Parts can be supplied by:

Berton Plastics, 79 5th Ave., New York, N. Y.

Gyro Electronics Co., 36 Walker St., N. Y., N. Y.

Microswitch Div,, Minneapolis-Honeywell, 24-30
Skilman Ave., Long Island City, N. Y.

Polk Hobbies, 314 Sth Ave., N. Y., N. Y.

" This parts list supersedes the list which was

included with the "'Sparky” article last month.
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By LOU GARNER

ITH THE START of a new year. we

like to tote up our “box score” on pre-
dictions made for the previous year. Let's
see how we fared for 1958.

Last January we predicted . . . power
transistors netting for less than $1.00—=zero
—the lowest priced power units are still
slightly over a dollar . . . “experimenter’s
transistors” netting for less than 50 cents
—check—at least one major distributor is
offering units below this figure . . . in-

XTAL
MIKE

Transistor Topics

creased use of transistors in hi-fi equip-
ment and fully transistorized hi-fi ampli-
fiers—chech—Vico, Extron and Integrand
all have transistorized amplifiers, and Re-
gency and Madison-Fielding are offering
transistorized preamps.

We also “foresaw’” a portable transis-
torized receiver made by a large ‘“standard
brand” manufacturer retailing for less than
$20.00- check—such sets are offered by
Philco, Regency, and others . . . commer-
cially available r.f. transistors operating to
1000 mc.—check—certain of Philco’s MADT
series can be used as oscillators up to 1000
mec.,, and u.h.f. transistors are available
from Texas Instruments, Motorola, and
Western Electric . . . power transistors han-
dling loads up to 100 watts—check—G.E.’s
2N451, with collector dissipation of 835
watts, can handle loads well over 100 watts,
and Delco has introduced types capable of
switching kilowatt loads.

We prophesicd the use of transistors in
TV receivers—check—while there are no
fully transistorized sets on the market as
of this writing, several manufacturers have
used transistors in TV consoles, principally
as audio preamplifiers; and Motorola, Tex-
as Instruments, RCA, Admiral and others

Fig. 1. Two useful transistorized
audio amplifier circuits: Dave
Harter's single-stage amplifier
(A); and George Sollman's direct-
coupled interphone amplifier (B).

1K- 4K
PHONES

—-

Ji

s

il—
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have demonstrated fully transistorized
portable sets . . . transistorized short-wave
receivers—check—such receivers are now
available from Magnavox, Philco, Zenith,
RCA and others . . . transistorized FM re-
ceivers——check-while no large manufac-
turer has introduced a fully transistorized
FM set, such sets have been offered by sev-
eral “custom” manufacturers, and Regency

has been selling (quite successfully) a tran-

sistorized FM converter . . . an increase in
transistors in toys and non-entertainment
applications—check.

Also, as to power transistors capable of
delivering over a watt at radio frequencies
—check-—Texas Instruments has just start-
ed to produce a unit which can deliver sev-
cral watts up to 12 me.

Things to Come. In 1959 you can look
for . . . transistorized short-wave receivers
retailing for under $100.00 . . . a continued
drop in the price of transistors . . . new
types of special-purpose semiconductor de-
vices . . . a moderate-priced r.f. power tran-
sistor (hams should welcome this item) . . .
high-current, low-to-moderate-voltage POW-
er transistors for inverter service . . . mod-
erate-priced high-efficiency (10 to 13%)
sun batteries . . . sun-powered receiver with
rechargeable batteries for under $50.00 . . .
moderate-power v.h.f. transistor (say 1-2
watts at 100-200 mc.) . transistorized
receiver produced by a major manufac-
turer retailing for under $10.00 . . . tran-
sistorized table-model receivers . . . mod-
erate-cost transistorized test equipment . . .

January, 1959

portable transistorized color-TV system for
industrial and military applications.
Readers’ Circuits. Reader interest in
various types of transistor circuits seems
to run in cycles. One month, our mailbag
will be “loaded” with simple receiver cir-
cuits; a little later, test equipment circuits
will be submitted in quantity. In the past
few weeks, we've received quite a few audio

Fig. 2. Special setup used by
Phileo’s Lansdale Tube Company
Division to test ultra-high-speed
switching transistors with very
short rise time. The TW oscillo-
scope, made by Edgerton, Ger-
meshausen & Grier, Inc., has an
inherent rise time of only 0.1 mil-
limicroseconds. Transistor wave-
forms are checked on television
screen as shown in photo.

TV
MONITOR
EGBG TYPE
710 CAMERA
——> i —l
EGB G TW SCOPE H il
- TV CAMERA
TRANSISTOR TRANSISTOR
TEST BENCH TEST BENCH

BLOCK DIAGRAM OF TW SCOPE-TV SYSTEM

amplifier circuits. Two of the more inter-
esting ones are shown in Fig. 1.

The one-stage resistance-coupled ampli-
fier in Fig. 1(A) was submitted by reader
David Harter (820 South St., Corning,
Calif.). Dave indicates that this circuit can
be used for general-purpose audio work . . .
with telephone pickups, as a headphone
phonograph amplifier, as a preamplifier for
wireless microphones, in simple signal
tracers, and in similar applications.

Although Dave used a CK722 transistor

(Continued on page 98)

63

www americanradiohistorv com


www.americanradiohistory.com

Llectronics

Electrified fencing keeps score in Olympic matches. Each fencer's weapon is
wired to form a circuit powered by a storage battery. When an epee touches an
opponent, a bell, buzzer, or light signal flashes. Wires to the epees are led through
fencers' sleeves, attached to rear of uniforms, and led back to a spring roller.
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Rear-view mirror flips auto-
matically to reduce headlight
glare from following cars. A tiny
opening in the surface of the
mirror passes light to a photocell:
connected to a miniature vacu-
um tube. The tube activates an
electromagnet which pulls the
mirror prism upward to give the
customary dim image. A "city
driving"' switch position reduces
sensitivity to avoid response to
street lights. This feature is op-
tional on 1959 Chrysler cars.
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Electronic bottle cooler-warmer,
with no moving parts, plugs into car's
cigarette lighter. Fifty thermoelec-
tric junctions cool or heat the bot-
tle instantaneously. The current that
produces cold can be reversed to
produce heat for cooking. This ex-
perimental Westinghouse device has
vertical aluminum fins for air cool-
ing or dissipation of removed heat.

January, 1959

Supersensitive TV camera operating
through a telescope may be able to spot a
rocket landing on the moon. Directly above
is a conventional photo, while on top of it is
a photo taken through the Westinghouse
opto-electronic "Cateye” system. Operating
as a closed-circuit TV system, the camera
tube picks up the image through the tele-
scope, and photographs are made from the
face of the picture tube. The electronic
photo is a composite of over 200 pictures.

Completely transistorized battery-pow-
ered TV set is not much larger than a toast-
er. This G.E. set uses 22 transistors and an
8" diagonal picture tube. Powsr comes from
a rechargeable silver-cadmium battery with a
power consumption of 7/3 watis and a life of
three hours before recharging. The present
cost of transistors keeps the price of this
experimental model too high for consumers.
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Energy
Transfer
Experiment a

With a block of
wood, about 10 feet
of enameled wire, a
small blob of mer-
cury, and a three-
volt dry cell, you
can demonstrate the transformation of an electric current into mechanical mo-
tion. Wind a coil of about 3" diameter with about 45 turns of No. 20 (or thinner)
enameled copper wire; it should be about 2” long with approximately %" space
between each turn. Bend a stiff wire (coat hanger wire is fine) as a support
arm. To the end of the arm, solder one end of the coil. Bend the opposite end of
the coil, scrape off the enamel, and leave a 3%"-long stub pointing down.

Drill a hole in a 4” x 2" x 3" block of wood for the supporting bracket. Adjust
the bracket until the free end of the coil touches the top surface of the wood
block. After marking this spot, drill a hole just large enough to allow a copper
wire to be pushed through from the bottom of the block. Countersink the top
of this hole to provide a slight well. Then push in the wire, leaving a projection
to contact the mercury. Attach the other end of the wire to a Fahnestock clip.
Place a gloh of mercury in the well and adjust the coil so that the free end
just contacts the mercury. The coil support should be connected to a second
Fahnestock clip.

Connect a 3- or 4%-volt battery across the two terminals. The coil will
contact, pull away from the mercury, and thus open the circuit; then the coil
will fall, make a new contact with the mercury, and start the action over again.
The action will continue until the battery is exhausted. —George P. Pearce

P ODRY BAYVIRY ¥

Doublet for AR-3 Receiver

ONE LEAD-IN
CONNECTS HERE —

DA
The Heathkit AR-3 receiver can be modified to :
use a doublet antenna with just a small amount of C
rewiring. Connect one of the lead-ins to the an- B L (l
tenna terminal. Then connect the second lead-in to
lug 6 on the front wafer of the bandswitch; one end

of the fine winding of antenna coil “DA” is con- ronT wArER

nected to this point. Consult the Heathkit pictorial 5 = s /

to avoid making a mistake. 0 R0+ TocoL TA"
With the doublet connected, reception is greatly o %Z%'-o-l-——» TO COIL 8"

improved on bands A, B and C. On band D, this O M

point is grounded, so only half of the doublet is ,.___';

in use. But since band D covers higher frequencies, L

half is sufficient. —Vic Commisso L I (R
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ELL ME something,” I said to Bill

Winslow, my next-door neighbor. ‘Do
you think it's worthwhile to trouble-shoot
your own Kit?”

“I sure do,” he replied.

“Well,” 1T said doubtfully, “it’s okay for
you to say that. You're a professional trou-
ble-shooter. How about an average kit
builder like me?”

“Let’s put it this way. If you're willing
to invest a little time and effort, you can
save the cost of having the unit factory-
serviced. And it should take less time than
sending the kit back to the factory.

“That sounds logical.” A gleam came
into my eye. “The reason I asked is that
I bought an oscilloscope kit the other day.
Then after I got it together I couldn’t get
it to work. I've been knocking myself out
over it, but no go.”

“I suppose you were wondering if I could
give you a hand?” Bill ventured.

“Right,” I admitted.

“Well, I don’t see why not,” he said.
“Where is the thing?”

“Right this way.” We headed for my
cellar. Downstairs we came face to face
with the monster that had given me such
a hard time.

“So this is it.”

January, 1959

Bill looked over the

&so.

&

By DAVID R. ANDERSON

How to find those hidden bugs

with a red pencil

schematic. “It shouldn’t be too hard. Have
you got a colored pencil?”

I searched through the drawers and final-
ly came up with one. “What, may I ask, do
you want with that?”

“I'm going to trouble-shoot your kit.”

“With a colored pencil ?”’

“That’s right,” he said.

HERE are three major reasons,” Bill
continued, “why kits fail to work after
they're put together. The first, and most
common, is a wiring error.”
“But I've already checked the wiring,” I
alibied.
“And you're positive everything is cor-
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rect so far as the wiring is concerned.”

“As sure as I can be,” I insisted, a bit
dubiously.

“Well], I'm going to make absolutely sure
with this red pencil and schematic.” He laid
the schematic on the bench. “First we'll
pick a likely starting point, say the reccti-
fier cathode. Then we’ll trace out each
connecting wire and compare it with the
schematic. If it’'s correct, we’ll cover the
line on the schematic with a colored line.”

“I suppose if you come across a com-
ponent in the line being traced you check
it for proper value and rating ?"” The sound-
ness of the idea had started to penetrate.

“Right,” Bill answered. “If the value
is correct, we place a small check mark
next to it on the schematic.”

I watched while he worked. He pro-
gressed steadily and soon the schematic
was covered with colored lines and small
checks. All but one line was finally covered.
Bill looked up. “Suppose you take over
from here.”

A glance told me where the mistake was.
The line not covered with red showed a
connection to pin, five of the vertical ampli-
fier. I had made the connection to pin four.

Red-faced, I said: “That just shows, ex-
perience is what counts.”

“That’s not necessarily so,” Bill said.
“You could have done the same thing I did.
As a matter of fact, this is the first time
I ever saw that particular model scope.”
Bill looked closely at the joint I soldered
when I had corrected the wiring error. He
went on: ‘“The heauty of this system is
that it will work well on any kit the first

68

time you attempt to make repairs on it.”
“Okay,” I said. “Let’s plug her in and
give it a try.”

“WTHOA. Not so fast.” Bill held
my arm. “Remember, I said
there were three major causes of kit
failure.”

“That’'s right, you did,” I an-
swered. “But we found the trouble
with this one, no?”

“We found one trouble. From the
looks of some of those solder joints
you may have more.” He jiggled a
wire going to a terminal to which
several other wires were fastencd.
My jaw dropped as I saw it loosen.
All that had been holding it was
rosin.

“And there,” he said, “you have
the second major cause of trouble—a cold
solder joint.”” Ilc¢ picked up my soldering
iron and solder.

“I should know better,” I moaned. “A
good solder joint is a shiny one.”

“Well, don’t fecl too bad,” he said with
a grin. “Even the pros make a mistake
once in a while. The thing to remember
is: a joint that is dull and full of rosin
is probably cold-soldered and will give trou-
ble.”

e took the iron and applied it to the
joint. When the joint was hot enough, he
applied the solder to the spot where the
iron met the joint, as should be done. When
the joint cooled, it was shiny and free of
rosin.

“That, my boy, is the proper way to
solder.”

NODDED my head in agreement. I was

about to plug in the scope when the
thought struck me. “You said there were
three major causes of kit failure, right?”

“Right,” Bill answered.

“We've only checked two.
next thing?”’ I asked.

What's the

T

While the author deals with kit trouble- -
shooting, the method he uses is completely
adaptable to any type of electronic project
published in POPULAR ELECTRONICS. A pro-
fessional trouble-shooter for a kit manufac-
turer, Mr. Anderson points out that the home
builder should have no difficulty in following
the suggestions he outlines for any type of
circuit.
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“I'm glad you asked. Shows you'rc com-
ing out of the fog you've been in.”

I ignored his attempt to be funny.

“So far we've found out that the wiring
and soldering are correct. If the kit doesn’t
work now, the trouble will be a defective
component.”

“Then I might as well plug the unit in
and see what happens,” I said.

“Before you plug it in it's a good idea to
check for shorts. You might save a part
from burning up.” Bill turned on my vacu-

um-tube voltmeter. He switched it to the
ohmmeter section.

“I suppose you're going to check the re-
sistance against the manufacturer’s specs?”
I asked.

“That’s right,”” he answered.

“You'll remember to allow a margin of
20% in the readings?” That scored one
for me.

Bill didn’t bother to answer.
was finished.

“Well, everything checks okay.
plug ’'er in.”

I plugged in the power cord and the
trace swept across the face of the CRT.
After a few adjustments it was clean and
sharp.

“That’s a pretty good trace,” I said.

“It sure is,” Bill agreed. “But I've got a
question for you. If the scope hadn’t oper-
ated when you plugged it in, then what?”

“Voltage checks, of course,” I said.

“Allowing the wusual 20% tolerance,
right?” That scored one for Bill.

January, 1959

Soon he

Let’s

“Right,” I said, and grinned. “You sure
have a foolproof system worked out. I
spent two days trying to find the trouble
with that thing and you come along and
have it working in less than an hour.”

“Well, if there’s one thing I learned the
hard way, it's to be systematic in trouble-
shooting a kit. I used to probe around and
try to guess at what the trouble was, but
I never got anywhere. The only way to
tackle this type of problem is to start at
the beginning. That means check the wir-

ing and soldering first,” he
said seriously.

Y ET'S SEE if I have this
straight,” I ventured.
“First of all you should
check the wiring with the
colored pencil and the sche-

matic to be certain it’s correct. Then you
check the soldering to make sure all joints
are properly soldered. When this is done,
you give it a resistance check to be sure
there are no shorts. After that, if the unit
still doesn’t work, you give it a voltage
check.”

“Absolutely right,” said Bill. “Of course,
it's a good idea to have the tuhes tested
before you start the voltage check. It may
save you some trouble.”

I gazed at the sharply focused trace on
the scope and said: “You know, Bill, you're
right. It s worthwhile to trouble-shoot
your own Kkit. It not only gives you confi-
dence in your workmanship, but helps you
to understand how the unit works.” —{30—
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Earphone Listening to

Phono Oscillators

Phono oscillators are handy because they allow
you to play vour records through any nearby AM
radio without direct connection to the radio.
However, late evening listening is a problem be-
cause it doesn’t seem sensible to sit at the radio
wearing ecarphones while the record-player is
some distance away. Besides, why use all the
tubes in the radio in order to
listen with earphones? A sim-
ple detector will enable you to
connect the carphones directly
to your phono oscillator and you
will not have to use the radio
at all.

The various parts of the de-
tector are mounted and wired
on a piece of Bakelite or other
insulating material. Use two
general-purpose diodes of the
samc type, and wire them with
the polarities shown. The leads
can be bent to reduce the dan-
ger of damaging the diodes
when you solder them to the
capacitor. The 0.01-ufd. capacitor will eliminate
any possible shock hazard.

—Art Trauffer

Electrify
Your

Tool Box

Portable electric power tools are found in nearly every home workshop, but such
tools are seldom put to full use away from the workbench-—usually due to the absence
ol a convenient electrical outlet. This problem is quickly solved through the use of
a tool box that has been fitted with its own electrical outlet and extension cord. On
the job, the householder or serviceman plugs in the tool box and then operates his
power equipment from the electrical receptacles in the box.

It's a simple matter to install an electrical outlet in any existing tool box by adding
an extra section to it. The added end should extend out far enough to permit the addi-
tion of a standard electrical outlet box. The extra room provided will furnish space
for the storage of the extension cord. —Glen F'. Stillwell

70 POPULAR ELECTRONICS
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By R. ZARR

Two=Transistor TRF

HE TUNED radio-frequency circuit, an

old standby from the early days of ra-
dio, has been all but abandoned by tran-
sistor experimenters and radio construe-
tors. Actually, the TRF is an efficient
circuit, particularly if each stage is indi-
vidually tuned, and is more stable than a
regenerative or reflex circuit.

Using a recently announced type of tran-
sistor, a two-transistor TRF was designed
that will pick up stations 25 miles away
and more with its own built-in loopstick.
Powerful local stations will even drive a
loudspeaker if fed through an output trans-
former.

Construction. All components fit on a
5% " x2%" perforated phenolic board. The
miniature Poly-Vari-Con tuning capacitors
(C1, C2) are mounted with the serews sup-
plied. A second winding of 25 turns of #26
enameled wire must be wound immediately
below the main winding of T1. (It your
loopstick has an extra winding of a few

January, 1959

Old circuit
uses new components

for increased sensitivity

turns with a free end, it should be re-
moved.)

Ohserve the polarity of the added wind-
ing on T1. If the collector lead begins a
clockwise winding, the diode lead must be-
gin a counterclockwise winding. This as-
sures that the neutralizing voltage
(through C3) will be out of phase with the
voltage into transistor Q1.

L/ and T1 are positioned at right angles
and opposite ends of the phenolic board, to
avoid unwanted coupling. The tapped side
of L1 (the flat non-adjustable loopstick) is
near the edge of the board. Sce Fig. 1 for
L1 connections.

After the recciver is completed, orient

7]
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TI Q2 Jz Ji

HOW IT WORKS

The tuned r.f. input stage is
followed by a diode detector and
audio stage. Two separately tuned
circuits are used for maximum
gain and selectivity. Stations with-
in range are tuned in by setting
both dials to the approximate fre- =
quency desired. then peaking for
optimum reception.

The 2N544 transistor (Q1) is
base-fed from the secondary of an-
tenna coil L1. The primary of T
functions as a tuned collector and
couples the amplified r.f. signal to
the special secondary winding.
Crystal diode CRI functions as a =
standard detector and the 2N217
(Q2) as an audio amplifier.

oy

i

i

it

Calibration and tracking can
be made almost perfect by
adjusting Lt and the trimmers
of C2. The battery shown
above supplies 9 volts at 2 ma.
In the schematic at right, jack
J1 is a closed-circuit type so
as to permit the collector cur-
rent of Q2 to flow with no plug
in the jack.

2N217
Q2

o

8
4
H
(SEECZ_.L H €
PARTS 7™ 1S td
Losizd + (7 TuRNs [k
o
.

E.”__
.01/ lptd. =

J2
Sm—— (SEE TEXTI

[ *—y

=y
ORIGINAL JACK ANORMALLY CLOSED)

Fig. 2.

AS MODIFIED (NOW NORMALLY OPEN)

SR )

PARTS LIST
Bl—9-volt battery (VS309 or equivalent)
C1—365-ufd., single-gang variable
(Lafayette MS274)
C2-—3-gang variable capacitor (Lafayette
MS345)
C3—12-15 ufd.
capacitor
C4, C5--0.01-ptd. disc capacitor
C6-—0.02-pd. disc capacitor
C7--0.005-ufd. disc capacitor
CR1-—1N34A or CK705 diode
J1—Normally closed midget jack

AWy

i

per Fig. 2)

T

L1-—Flat loopstick, approximately 2%" (Lafayette

MS330)
Q1-—2N§44 transistor
Q2-—-2N217 or 2N109 transistor
R1—24.000-ohm, l,-watt resistor
R2—1800-ohm, Yo-watt resistor
R3--820-ohm, V,-watt resistor

i

winding—see text)
1—Perforated phenolic board
1-—614" x 3%" x 2" Bakelite cabinet
2—Tuning dials for Cl, C2 (Lafayette KN-24)
1 —Earphone (1500-2000 ohms impedance)
2—Transistor sockets

capacitor

trimmer or miniature variable

J2—Normally closed midget jack (modified as

Tl—Adjustable loopstick (214" long with extra

s

i

D

Fig. 1.

L1 for minimum feedback; then cement it
to C1. T1 is held in place by leads passed
through the phenolic board and soldered to
the terminals. The resistors, capacitors and
diode are similarly mounted.

Use %" spacers to mount the phenolic
board on the panel. This allows room be-
tween panel and board for the transistors.

Operation. When C! and C2 are tuned
to the same frequency, the receiver might
oscillate. Adjust neutralizing capacitor C3
until the instability disappears. Neutralize
at the high end of the band, for the correct
setting here holds throughout the band.

Since C3 needs only an initial setting, it
is not provided with a knob. Miniature
phone jack J2 is modified (see Fig. 2) to
switch on the set when the earphone plug
is inserted. Jack JI is wired as a closed-
circuit type.

A d.c. milliammeter plugged into J1 will
function as a ‘‘poor man’s”’ direction finder.
This is due to the highly directional char-
acteristic of L1. Relative signal strength
will be indicated also if you want it.

POPULAR ELECTRONICS
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ROBATBLY one of the more flexible kit

amplifiers is the Precise AM-40, which
uses four EL-84 tubes in a power circuit
with a rated output of 40 watts.

Some of its features are: a separate front
panel control to adjust output level to a
tape recorder; a front panel meter that can
be switched to measure wattage output to

BUILDER'S
KORNER

with the kit for changes that may have been
made. Often an improvement will be in-
corporated and supplied as a correction. To
keep your amplifier up to date, be sure to
enter any of these changes in the construc-
tion manual before you start wiring.

The first step is mounting the compo-
nents on the printed-circuit board. This is

PRECISE AM-40

Amplitfier

W
S
™

“M“\
s

the speaker or voltage to the tape recorder;
and a switch to permit feeding the output
to two speaker systems either individually
or simultaneously. Another switch permits
you to insert loudness compensation in the
volume control when desired, for low-level
listening.

An amplifier kit with so many features
cannot be expected to be a one-night wiring
job. Building the AM-40 requires patience
and attention to detail, but the finished unit
is one that will fit into any sound system
and be able to keep up with changes and
additions.

Putting It Together. Before starting
on the assembly of your AM-40, check the
additional instruction sheets that come

January, 1959

a relatively easy job, but it does require a
lot of attention and cross-checking between
the printed-circuit diagram and the photo-
graph of the completed board.

In the construction manual, the holes are
shown on the board with each one num-
bered. The instructions read, for example,
“Insert 100-ohm resistor, R32, in holes 3
and 8.

This is easy enough to follow when the
holes are near the edge of the board and
can readily be identified in relation to one
of the corners or sides. However, we found
it slow going when we got out to the center
of the board and tried to transfer the num-
bered hole on the diagram to the holes in
the board. We found ourselves murmuring
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Printed-circuit board is wired as a
unit and is installed on chassis when
power supply has been completed.

After inserting the last of four
EL84 output tubes, you are ready to
switch on the AM-40 and try 'er out.

“let’s see, it's three holes up
from the bottom and two holes
up from the center of tube
socket V2.”

This problem was easily
solved by numbering the holes
on the board with pen and
India ink, using the diagram
as a guide. Once this was done
there were no further prob-
lems with the printed circuit,
and assembly proceeded at a
rapid pace.

The next step was to assem-
ble the power supply section
which uses a conventional
metal chassis. This went very
quickly and the instructions
were quite clear. A few hours work took
care of the whole thing inciuding mounting
the printed circuit on the main chassis with
the power supply.

Wiring. The instructions have you pre-
wire the front panel control switches before
mounting them on the panel, thus avoiding
a lot of close wiring later on.

The only place where we ran into trouble
was with a connection from the printed-
circuit board to switch S2. Rather than try
to get in under the printed-circuit board,
it was much casier to remove the switch
from the panel and make the connection,
then replace the switch.

After pre-wiring, the switches are mount-
ed on the front panel and the panel as-
sembled on the main chassis.

Interconnection of the printed circuit,
power supply and switches comes next.
Here a good deal of care is
needed. Checking and recheck-
ing each wire can save you a
lot of trouble-shooting later.

Comment. A voltmeter and
milliammeter should be used
for output stage adjustment
before the amplifier is put into
operation.

The completed amplifier has
a professional appearance and
its specifications are good. It
is also available factory-tested
and wired. The metering and
special tape provisions make it
an attractive buy for the tape
recording fan; and the hi-fi
enthusiast will find a lot for
his money packed away in the
Precise AM-40. —30—
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NTIL about a year ago, stereo was a
rich man’s hobby. It was possible only
with tape which tended to be priced on the
high side. Now, however, with the emerg-
ence of the stereo disc, a stereo system
comes within the economic range of every
one of us.
All we need is a stereo phono pickup, and
a second amplifier and speaker system. And
since two gargantuan speaker systems
aren’t necessary to reproduce stereo satis-
factorily (although they undoubtedly help),
we obtained one of the Heath SS-2 speaker
system kits for trial use in a stereo system.
The SS-2 is a bookshelf-type system,
measuring roughly 2’ x 1’x 1’. The speakers
are an 8" woofer and a compression-type
tweeter. A ducted port, bass reflex type, the

nail. If you're not careful, it is liable to
turn sideways in the slot. A little extra
caution here will assure a clean, strong
corner joint.

Instructions for fastening the grille cloth
were carefully followed, and the neat look
of a properly aligned grille cloth resulted.
Nothing can ruin the looks of a speaker in-
stallation like a grille cloth that doesn’t
run parallel with the trim molding.

Construction was simplified by the use of
a Phillips screwdriver which, believe it or
not, was furnished with the Kkit—as were
glue, sandpaper, and speaker hookup wire.

Mounting the speakers is a quick and
easy job. We followed the instructions on
wiring procedure to assure “in-phase’” op-
eration, and everything went along smooth-

SR it

HEATHKIT SS-2

Speaker System

enclosure is said to extend the bass re-
sponse down to 50 cps, not bad for a
speaker system in this price range.

The tweeter comes in around 1600 cps
and takes the treble range on up to 12,000
cps. Heath provides a simple hi-pass cross-
over (a 2-pfd. capacitor) and an L-pad for
controlling the level of the tweeter.

Putting It Together. Assembly of the
SS-2 is divided into two parts: the con-
struction of the cabinet; and mounting and
wiring of the speaker components. Cabinet
construction went along very smoothly,
with everything cut precisely to size and
fitting together perfectly.

The only minor problem encountered was
in making the corner joint connection. Take
it slow and easy when you drive the special

January, 1959

ly. The crossover and tweeter level control
are recessed into the cabinet back to allow
flush mounting against a wall if desired.
There are even recessed slots for the wires
to the amplifier.

Testing. After preliminary tests of the
SS-2, we “A-B'ed” it against our present
speaker system, a 15" job in a bass reflex
enclosure. Unsurprisingly enough, the re-
sults favored the big system.

To our ears, the bass response from the
SS-2 didn’t sound quite up to par, so we
tried taking -out the acoustical padding
tacked inside the enclosure. The instruc-
tion book covers this situation and recom-
mends that each person try the speaker
both with and without padding.

In our living room, the removal of the
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Enclosure corners are joined with
wood glue and flat nails. Extra care
in driving nails will assure a good fit.

acoustical lining made a big difference both
in the bass and over-all naturalness of
sound.

Stereo Operation. The SS-2 and our
main speaker were hooked up in a system
using two ten-watt amplifiers and the Elec-
tro-Voice 21D stereo pickup. After the nec-
essary phasing adjustments, results were
truly impressive.

All the effects of good stereo were evi-
dent—the “3-D” effect, the wide sound-
source, the subtle differences between the
two speakers. After a little experimenta-
tion with speaker placement, the main
body of sound seemed to originate at a
point halfway between the two speakers.

On the basis of our listening tests, the
Heath SS-2 speaker system seems to be a
good choice for a low-priced stereo setup,
an auxiliary speaker, or a beginner’s main
speaker system. At the price of $39.95, it
should not be compared with larger and
more expensive systems. It is our feeling,
however, that you will get more than your
money’s worth from the SS-2. —30—~
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Internal view at left shows en-
closure just prior to the installa-
tion of the loudspeakers. The
design of the interior helps to
“load" the woofer and provide
optimum low-range performance.

i
|
!

Speaker installation is quite

simple. Tweeter is mounted on
adapter and then is screwed down
to the inside of the enclosure.

POPULAR ELECTRONICS
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in the

Steel INnNdus

¢¢y7OU CAN LEAD a horse to water, but
you can’'t make him drink.” This old
adage pretty much sums up the experience
of the electronics industry with the nation’s
ultra-conservative steelmakers.

The steel industry’s collective attitude is
well illustrated by a $250,00C¢ control that
has never been put to work.

Punched-Card Control. A fewyearsago
one of the giant steel companies commis-
sioned a leader in electronics to design and
build a punched-card control for its latest
reversing-roughing mill, which flattens a

hot block into a long strip. The contx:ol‘
system was built, installed and tested in
actual operation. But it has never been put
to work because of some early difficulties,
not at all unusual in a new type of equip-
ment.

The punched-card reader, which was de-
signed to feed information to computers
in vibrationless, air-conditioned rooms,
couldn’t stand up under the heat and pound-
ing in the mill. Instead of replacing or beef-
ing-up the weak link, the steel men dis-
connected the whole shooting match. This

By MEL MANDELL

Some of the ways in which electronics is gradually
being put to work in the giant steel-making plants
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YARDSTICK. These men are
checking the accuracy of an
infrared width gage located
|17 feet above hot strip which
slides under it at 4000 feet per
minute. The system is made
by Industrial Gauges.

particular mill is still controiled by a
skilled operator, who admittedly can't
match the electronic control in uniformity
of product and speed.

Since that time another steel company,
Jones & Laughlin, has installed a similsr
punched-card control, this time made by
Westinghouse, and it is working. As shawn
in the photo on page 77, the operator of this
reversing-roughing mill just monitors the
flattening of the hot steel as a computer
directs the jobh.

It isn't too surprising that electronic
manufacturers have often run into road-
blocks in dealing with the steel industry,
because even the steel companies’ own engi-
neers have trouble getting their fellow
workers to accept electronic gear—and
they’'re working from the inside.

Electronic Thickness Indicator. Lis-
ten to the story of an automation engin=er,
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one of that small, brave band in the steel
industry which does believe in electronics.
Working in a steel mill in Ohic, he tells of
all the resistance he met while installing an
electronic thickness indicator on a rolling
mill. From the plant manager on down to
the operator, he was regarded with sus-
picion, even though the indicator wculd
make the operator’s job easier—and had
nothing to do with replacing any workers.

It took months of patient explanation and
cducation pefcre the men would watch the
indicator instead cof using the old-fash-
ioned, hand-operated micrometer. The first
time the engineer knew he was making any
headway was the day he found the large
clock-like face of the indicator dusted off.
Now the operators greet him heartily when-
ever he visits; and the indicator face is
brightly polished.

As this engineer puts it, the big problem

POPULAR ELECTRONICS
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HOT STUFF. Electronic circuits control
the temperature of giant carbon-arc elec-
trodes sticking out of the top of the
Sharon Steel electric furnace at left.

BEFORE and AFTER. The foreman of a
block-long open hearth used to check
melting steel by peering through tiny
windows. Now he has a TV monitor in his
control room. This General Precision
Laboratory closed-circuit system is in-

stalled at U. S. Steel's Fairless Works.

with electronics in the steel industry
isn’t the equipment (they could do a
lot more with presently available
gear), it’s the job of educating the
plant operating crews to accept and
use electronics.

To see what a big job electronics
can do in helping the steelmakers,
let's begin with the first step in pro-
ducing steel, the conversion of pig
iron into steel.

Heat Control. Elcctronic circuits
have been working for years control-
ling the heat produced by carbon-arc
clectrodes in the clectric furnace.
This comparatively new way of mak-
ing steel gained rapidly during World
War II because it is best for making
special steels.

However, the electric furnace can
only boil a few tons of ingredicnts
into steel at a time, while a small lake
of raw materials can be cooked in the
giant open hearth, which has displaced the
older Bessemer converter as the major
steelmaker.

To produce each different grade of steel
in these great ovens, different proportions
of pig iron, scrap steel and limestone must
be mixed and heated. lach grade calls for
a characteristic temperature and cooking
time. Calculating the proper temperature
and time for varying proportions of the raw
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materials is a snap for an electronic com-

puter, and at least two companies are
already working on special-purpose com-
puters to program the open hearths for
maximum efficiency.

IEven before the computers go into action,
electronics is already lending a hand to the
steel industry in getting the most out of its
cnormously expensive open hearths. At
U.S. Steel's Fairless Works, TV cameras,
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cooled by air and circulating water, have
been poked through the roasting hot walls
of the open hearth to let the foreman
standing before the receiver in a nearby
control room see if the entire charge is
melting evenly. Before he could only see a
small part of the molten steel through tiny
windows.

After the hearth is tapped (it’s now done
with an explosive charge), samples of the
“heat” must be analyzed for alloy content.
Fast-acting, direct-reading electronic spec-
trographs are replacing laborious, time-con-
suming chemical methods.

Electronic Weighing. Even before the
open hearth begins to cook. electronics
plays a vital role. At just a few mills,

PINHOLE DETECTOR.

rugged load cells are now used to weigh
accurately the various ingredients in the
charge before they are dumped into the
hearth. Electronic circuits convert the
change in electrical resistance in a loaded
cell into pounds, and they do the job much
faster and neater than the cumbersome old
mechanical scales they are displacing.
After the molten steel gushes out of the
hearth into great ladles, it is again weighed
by load cells as it is poured into the molds
that form the one-story-high ingots. Load
cells also weigh hot billet lengths before
they drop under the forging hammer.
Below-weight billets are automatically
shunted aside after sliding down the weigh-
ing conveyor, which was built by Hill Acme
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Mercury vapor lamps two-and-a-half
times as bright as sunlight show up pinholes in tissue-thin steel
foil rushing through a General Electric detection system at 22 mph.

Co., Cleveland, for a major steelmaker.
When the steel is ready to leave the mill, it
can also be weighed by electronic load cell.

A lot of steel goes through another heat
treatment called annealing, a sort of ho-
mogenizing process. Annealing is done in
special furnaces, which are frequently
controlled by Leeds & Northrop infrared-
electronic analyzers (see “Infrared: Jack of
All Trades,” PopPULAR LELECTRONICS, Jan.,
'58). At the Bethlehem Steel mill, Spar-
rows Point, Md., infrared analyzers con-
stantly check the atmosphere in the anneal-
ing furnaces for impurities.

Infrared devices are also used for mainte-
nance and to check the width of hot strip as
it squirts out of the rolling mill. Infrared
instruments have a great fu-
ture in an industry that is so
completely dependent on heat.

Inspection. A variety of
electronic gadgets inspect
steel in the many forms in
which it leaves the mill.

General Electric makes an
automatic pinhole inspector
for tissue-thin foil steel. Pho-
toelectric cells pick out any
pinholes that pass light from
brilliant mercury vapor lamps.
The foil was formerly in-
spected by girls, who often cut
their hands on the sharp edges.

The thickness of steel pipe
and tubing is checked by vari-
ous instruments as the pipe is
slipped through a magnetic
gauge. If the pipe wall is too
thin, the magnetic field is af-
fected just enough for a sensi-
tive meter to sound an alarm.

Huge forgings weighing many tons are
checked ultrasonically for cracks and voids
deep inside. If the forging is used in high-
speed turbines, this inspection could save
lives. Recently, a faulty turbine rotor dis-
integrated, killing two utility workers in
Philadelphia.

A Foot in the Door. Long dependent on
relays for the controls of cranes, charging
machines and hoists, the steel industry is
slowly accepting transistors, diodes and
other solid-state devices instead. Semi-
conductors offer the promise of high reli-
ability and long life. But the steelmakers
rarely buy on promise alone.

With billions of dollars invested in its

(Continued on page 120)
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By ERROL GREENE

Transistor
Signal
Generator

RYSTAL CONTROL, a familiar fcature

of transmitters, can be put to work in
other areas where stability and accuracy
are needed. Crystal control of an r.{. signal
generator, for example, is invaluable when
calibrating and/or aligning receivers.

An extremely simple generator can be
built that uses only two transistors and yet
supplies an on-the-button r.f. signal with or
without modulation. Decpending on the
crystal used, fundamental outputs from 370
ke. to over 3.6 mec. are possible.

Crystals which will put out a signal in
the broadcast receiver range are available
from PopuLArR ELECTRONICS’ advertiscrs at
low cost, often less than $1.00. They are

identified in two ways: by a channel num-
ber and by a frequency (in mc.).

To find the actual fundamental frequen-
cy, proceed as follows. If the channel has
one or two digits, divide the number of mec.
by 54. If there are three digits, divide num-
ber of mc. by 72 to find the fundamental.

Construction. The specific manner of
construction and packaging of the genecra-
tor can be left to the builder's discretion.
The author’'s model was built on a perfo-
rated phenolic board and left uncased. If
you run into radiation problemis, you can
box the unit in an aluminum or steel cabi-
net.

To start the generator, simply slide a

On-the-button r.f. test signals are guaranteed

by fixed frequency crystals

January, 1959

8l

wwWwW americanradiohistorv com


www.americanradiohistory.com

T2 SOCKET CRYSTAL BATTERY SOCKET
R SOCKET

penlight cell into the battery holder and
plug in the crystal. Normally the output
signal will be audible in a nearby receiver
tuned to it without direct coupling to the
antenna.

For maximum signal, connect the gener-
ator directly to the antenna post of the re-
ceiver, and then adjust the output control
to the lowest level required. The maximum
voltage is approximately 0.3 volt. To obtain
an unmodulated r.f. signal, remove tran-
sistor Q1.

If you use a crystal in the i.[. range, you
will hear its second or third harmonic on
the broadcast band. For example, if you
use a 400-ke. crystal, you will hear the sig-
nal at 800 kc., 1.2 mc., 1.6 mc,, etc.

Crystal Selection. For calibrating
broadcast and short-wave receivers, cer-
tain crystals are especially useful. Among
those which have convenient harmonic fre-
quencies are: 400 ke. (the crystal is marked

82

HOLDER

FOR Ql

HOW IT WORKS

An Argonne AR-118 transformer
(72) is hooked up to provide the
necessary feedback for oscillation and
its low secondary impedance serves to
isolate the output load from the gen-
erator.

The audio oscillator is powered by
the low voltage across KI. The audio
signal, which is about 4000 cps, is at
a high enough level both to modulate
the r.f. and to be used in audio test-
ing. code practice, etc.

Iiither a CK722 or 2N107 will serve
as the audio oscillator. The CK722
produces less output but its waveform
is more nearly sinusoidal. Although
the 2N107’s output is higher, its
wavelorm is rather peaked.

Note that the r.f. part of the gen-
erator consists of Q2, T2, two resistors
and the crystal. The output control
(R3) is optional.

T
PARTS LIST
ouTPUt Bl—1.5-volt battery
—® J1-—Phono jack

Q1—CK722 or 2N107 transistor

! Q2-—-2N112 or 2N414 transistor

R1--2200-ohm resistor

R2—10,000-ohm resistor

R3—5000-ohm potentiometer

T!—Transformer; 10,000-ohm pri-
mary, 2000-ohm secondary (CT)
(Argonne AR-109 or equivalent)

T2—Transformer; 500-ohm primary
(CT), 16-ohm secondary (Argonne
AR-118 or equivalent)

1—Crystal (see text)

l—Perforated phenolic circuit
board

1—Crystal socket

2—Transistor sockets

28.8 mc., channel 28%); 375 ke. (marked 20.3
mc., channel 3) and 416 kc. (marked 30 mc.,
channel 300).

Another useful crystal is the one marked
21.0 mc., channel 10, which puts out a ninth
harmonic at 3.5 me. Thus it marks the be-
ginning of the 80-meter band as well as
higher bands (40, 20, etc.).

Crystals of up to 3.6 mec. will oscillate in
this circuit without adjustment, which
makes them useful for putting “pips” in
the ham bands. To use the generator as an
audio voltage source, remove the crystal.
This will increase the audio output to a
level usable for code practice or signal
tracking by injection. —30—

POPULAR ELECTRONICS
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INDEX

Your

Records
and
Tapes

By ART ZUCKERMAN

OW MANY TIMES have you had to

flip through your entire record col-
lection to find a disc you hadn’t spun in a
long while? And how often have you de-
cided to pass up playing a short item he-
cause it wasn’'t worth going through a big
stack of tapes to find?

Troubles of this kind can be banished
forever with the aid of a simple, inexpen-
sive indexing system. It can be made to
cover everything on your discs and tapes,
giving you a central reference for all your
recorded music. And it can be made flex-
ible enough to withstand any strain as you
expand your music library.

The chief ingredients of a record-index-
ing system can be picked up at any sta-
tionery store. They consist of a small
loose-lcaf notebook (one approximately
4% " x6'%" will do fine), a set of letter-
indexed page dividers for the notcbook, and
a box of blank indexing tabs-—the kind
with two mucilaged flaps that can be an-
chored to both sides of a page. These tabs
are for your records. Tapes can be in-
dexed by marking the symbols on the edge
of the tape storage box.

The first step is to sct up an indexing
code. Certain letter combinations should
guide you to 12" LP's, others to 10" LP’s.
There also should be letters for coding 7"
and 5" tape reels. If you have 45- and/or
78-rpm discs, you'll probably want to as-
sign special index letters to them, too.

My own collection consists of 10” and 12"
LP’s of classical and show music and some

5” and 7" tapes. 1 also have a few tapes

January, 1959
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with home-movie sound tracks on them.
Here's the way T've set up my index:
L = 12" classical L.P’'s
S = 10" classical LP's
LT = 12" show music LP’s
ST = 10" show music LP’s
TL = 7" tapes
TS = 5" tapes
TM = movie tapes
You, ol course, can set up your index to
meet your own needs.
Here’s how the individual coding works.
Let’s say you're starting with four 127

classical LI’s and two 7" tapes. You would
simply label the dises L-1, L-2, L-3, and
L-4, and the tapes TL-1 and TL-2. For sim-
plicity, the numbers start at 1 in any given
series, and the records and tapes arc stored
in numerical order.

Suppose you were to start with ten 127

classical LP's. You would make out ten
tabs, labeling them on each side from L-!
through L-10. Then take the first record
and affix the L-{ tab to the top of the bound
edge of the jacket.

The second tab is now aftixed to the scc-

84

An indexing system allows you
to find any record in your col-
lection quickly and easily. Master
index book, at left, serves as the
"brain'' of the system, Records are
located by code numbers fastened
to record jackets. Tape code num-
bers may be marked on tape boxes.

ond jacket one space down from the top of
the bound edge. Thus, when the two al-
bums are placed together. both tabs are
clearly visible, with L-/ just above L-2.
Going along, the third and fourth tabs
should be attached one additional space
down on their respective record jackets.

When all ten records are labeled and re-
turned to the shelf, you will be able to see
cach tab, onc below the other. Thus it is
casy to single out any particular disc.

When yvou finally get to the point where
an indexing tab is aflixed to the bottom of
an album, you simply put the tab for the
next disc at the top of the album and start
down all over again.

Tapes present a considerably easier prob-
Iem because tape boxes usually have a
space on the end of the box for indexing.
Simply mark each box in sequence: TL-1,
TL-2, TL-3, and so forth. Then store them
in this sequence, cither piling them one on
top of the other or ranging them side-by-
side, like records or books.

Now make up a master index. The ob-
vious way to list classical recovrds is in al-
phabetical order according to composer. Set

(Continued on puge 121)

POPULAR ELECTRONICS

wwWw americanradiohistorv com


www.americanradiohistory.com

NE of the more important duties of the
operator of a Short-Wave Listening
Post is keeping an accurate log. While not
required by law (except for stations hay-
ing a transmitting permit), the log of an
SWL can be considered an integral part of
any monitoring station. It is secondary
only to a receiver, a good basic source of
station information such as the World Ra-
dio Handbook, and a monthly resume of
station changes such as that found in this
column and in the bulletins of the various
radio clubs.

There is no set rule as to how a log
should be laid out and maintained. It is
doubtful whether any two DX'ers keep
their logs in the same manner. Many keep
a card-file log with stations listed by fre-
quency or alphabetically; the former is

_s_l:rpr'i -Wave Report

By HANK BENNETT

preferable for the avid listener who tries
to stay abreast of all frequency changes.
Others record their loggings on loose-leaf
notebook paper. A few may use the stand-
ard Radio Amatewr Loghook, published hy
the American Radio Relay Il.eague.

lough logs” are kept by many DX'ers
who record information immediately upon
hearing it and put it in their permanent
logs at a later time and in a more present-
able manner.

Regardless of how you keep your log,
whether you make notations on a printed
station list or list the stations heard on a
day-to-day basis, you should also list cer-
tain basic information for use at a later
date. This information is as follows, al-
though not necessarily in this order: date
and time, station name (call letters or slo-
gan), location, exact frequency (if known),
exact times heard, program details

(Continued on page 122)
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Scmples of two different ways of keep-
ing a log: listing stations by frequency
(above): and the card-file method (right).
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By
HERB S. BRIER
WIEGQ

Armong the

N RECENT
months we have
discussed both class
A and class I3 vacu-
um-tube amplifiers. The third and last of

the vacuum-tube types is the class C
amplifier.

A class C amplifier tube is operated
with a large negative d.c. grid bias voltage
—approximately twice the bias vollage re-
quired to reduce its no-signal plate cur-
rent to zero. Then the input signal fed to
the grid circuit is raised to beyvond the point
where a further increase produces no more
output from the amplitier. Class C opera-
tion has certain definitc advantages.

Output Power.

With Class C oper-
ation, 75 to 857 of
the d.c. input power
to the plate of the

tube is converted TUNED GRID ————j.

Novice Hams

grid and thus allow plate current to flow.

Consequently, plate current flows and
the tube delivers output power during only
about one-third of each input cycle. An ap-
preciable amount ol input signal power 1is
required to drive a class C amplifier since
excessive grid current flows during the posi-
tive peaks. This input signal power is cal-
culated as the plate voltage times the plate
current.

Class C amplifiers arc usually employved as
radio-frequency oscillators and power am-
plifiers. In these applications, the pulses of
output power from the plate of the tube are
fed into tuned circuits. The selectivity and
energy-storage propertics of the tuned cir-
cuit converts the output pulses into vir-
tually distortionless sine waves. These

(Continued on page 116)

"HERTZ" ANTENNA

e e et BALANCED TUNED
l CIRCUIT
NEL Iy

into useful signal cncur
power output. The LE,
output signal wave- RE B
form bears little INPUT
resemblance to the p
input signal wave-

form. Only the posi- GRID BYPASS P
tive peaks of the R g =
input signal are e
strong enough to
overcome the high
negative bias on the

>

(B1AS VOLTAGE)

SEE PAGE 118 FOR
list of those who request help
in obtaining their ham licenses

A
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Fig. 1. Typical triode Class C r.f.
power amplifier feeding a Hertzian
antenna. Circuitisdiscussed in text.
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S
products

SWITCH OPERATED BY CAR LIGHTS

“Switch-A-Light” is an inexpensive de-
vice which mounts easily and quickly on
your garage or
car port wall at
headlight level.
The beam from
vour auto head-
lights activates
a switch that
turns on your
overhead, yard
or patio light.
After afew min-
utes, the light turns off. (0OSOCO, P. O.
Box 7268, Fort Worth, Texas)

DUAL-NEEDLE CERAMIC CARTRIDGE

Sonotone’s new phonograph pickup de-
sign is incorporated in the Model '4T”
ceramic cartridge. It features dual 1-mil
or 3-mil jewel ncedles. Price, $5.95, includ-

(Sonotone

ing snap-on mounting bracket.
Corporation, Elmsford, N. Y.)

UNIVERSAL-GEARED PLIERENCH

New modejs of the Plierench in 81"
and 7" sizes have been released incorporai-
ing improvements in design and finish, and
plastic handle covers. Called “a complete
workshop in one tool,” the Plierench fea-
tures a 10-to-1 ratio jaw-to-handle lever-
age, a 1-ton gripping power, geared trans-
mission, jaws that always remain parallel,

January, 1959

automatic jaw lock, and split-second ratchet
and gear shift jaw adjustment. List price
for 84" model, $8.50; 7" model, $7.50; both

with universal jaw. (Plierench Company of
Americu, 4615 N. Ravenswood Ave., Chi-
cago 40, Ill.)

SPEAKER VOLUME CONTROLS

Vidaire has two new models, the JL-8
and the JL-16, which facilitate the use of
extra speakers
or phones with
any audio sys-
. tem. The JL-8
© includes an 8-

e, on, E ! 'phone and
@ % ) b speaker jacks
52 - mounted on a

- gold embossed

brass wall plate.
Both models
" are designed for
impedance operation. (Vidaire

constant
Electronics Mfg. Corp., Malverne, N. Y.)

CAPACITOR LEAKAGE PROBE
Checking for high-resistance leakage in
clectronic circuits, especially capacitors, is
hampered because these leakages often
occur only when substantial voltage is ap-

plied. An
known as the D-400 “Hi-Leak Analyzer,”
applies 100 volts d.c. to the capacitor under

inexpensive leakage detector,

test. L.ist price, $12.95 wired, $9.95 in kit
form. ( Doss Electronic Research, Inc., 820
Bultimore, Kansas City, Mo.) 301
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HANDY SOLVENT FOR TOOL KIT

A bottle of nail polish remover can be
kept handy in the tool kit, and is valuable
for small cleaning johs where grease or
pai‘nt' musi be removed. Such bottles are
small and most of them are built strongly
enough so that they will not break under
the normal wear-and-tear conditions in
your kit. —H. L.

HANG UP YOUR SOLDERING GUN

Your soldering gun can be conveniently
hung up out of the way if you drill a u
hole in the bottom of the grip, remove half
of the gun's outer housing, and fit a knotted
loop of leather or stranded wire (insulated)
into the opening as shown in the photo. The
loop can be hung over most any type of

fastener and is especially handy if the gun
is stored on a wall-mounted peg-board tool

pancl. —J. 4. C.

COLORED TAPE LABELS LEADS

Have you ever unsoldered the leads from
a defective power transformer and tried to
install a replacement from memory of
where each lead goes? Unless you have a
photographic memory (and most of us
don’t), this can be quite a vexing problem.
liere's how you can solve it. As you un-
solder cach lead, place a tab of colored
Scotch gift-wrapping tape on the lead and
one of corresponding color on the terminal

88

from which the lead was unsoldered. Use
a different color tape for each different
lead and terminal. When you solder in the
replacement, just compare tab colors for
easy lead-terminal identification. —P. D.

OPENING CLIP’S WIRE SUPPORTS
Aflter a test clip like the one shown has
been used once, you probably find it ex-
tremely difficult to bend out those tiny

“ear”-type wire supports at the rear of the
clip without breaking them off. It can be
done rather easily,

however, if you use the

hammer and nail method shown in the
photo. Clamp the clip firmly in a vise and
take a sharp pointed nail and pound it
gently into the opening between the sup-
ports. This will bend them out without
causing damage and make the clip reusable.

—E.C.

TAPE CODES TV-CIRCUIT TUBES

If you do it yourself when it comes to
replacing defective tubes in your television
set, here’s a trick that will save you much
time. Purchase several rolls of colored
Scotch gift-wrapping tape at a five-and-
dime store, and color-code the tubes in
vour set. This will enable you to determine
by sight which tubes are in which circuit.
Stick bands of blue tape to thc bases of
tubes used in the video circuits, green or
red tape to those used in the audio circuits.
—J. A. C.

0IL REMOVES FOG FROM TV

Does your TV picture appear foggy? If
so, the plastic safety mask may need clean-
ing. Since plastic scratches very easily,
don’t trust a harsh, abrasive-like clcanser
to do the job—it can result in serious
scratches. Several drops of thin machine
oil applied with a clean soft cloth will re-

POPULAR ELECTRONICS
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Get into Radio-
TV-Electronics

License
Exams

Opporlunilieg

in Electronics

Your FCC license is recognized by employers as proof of your

technical ability.

FIND OUT how the FCC license helps

you get a better job or increase your pay on

your present job

**License and $25 raise due to
Cleveland Institute training.'’
‘I sat for and passed the FCC
exam for my second class li-
cense. This meant a promo-
tion to Senior Radio Techni-

nassed on 1o me.

FIN-b OUT what the FCC license means

cian with the Wyoming State
Highway Department, a $25 a
month raise and a Districl of
my own for all maintenance on

exam without your wonderful
help and consideration for
anyone wishing to help them-
selves.”

the State's two-way communi-
cation system.

FIND OUT

Charles C. Roberson
Cheyenne, Wyoming

how we guarantee
your FCC license

The Master Course in Electronics will provide you
with the mental tools of the electronics technician
and prepare you for a First Class FCC License
(Commercial) with a radar endorsement. When
you successfully complete the Master Course, if
you fail to pass the FCC examination, you will
receive a full refund of all tuition payments.

‘how employers make job
offers like this to our
. graduates every month

FIND our

RADIO OPERATOR: Capital Airlines {Ohio) is
looking for a radio operator. A touch typing speed
of 40 wpm is necessary. Must have at least a re.
stricted operator's permit, but a radio-telephone
2nd or Ist class license is desirable.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk PE-47 4900 Euclid Avenue Cleveland 3, Ohio
January, 1959

‘t wish to sincerely thank you and the school
for the wonderfu! radio knowledge you have
V highly recommend the
school to all acyuaintances who might pos-
sibly be interested in radio. | am truly con-
vinced | could never have passed the FCC

good
training
doesn’t
cost . .
it pays!

[
S ¥
A ¢

Accredited by the National Home Study Council

Cleveland Institute of Radio Electronics

Desk PE-47

4900 Euclid Avenue

Cleveland 3, Ohio

e
Please send Free Book'ets prepared to help me get ahead

Itect ronic
I licated e

O Military

O Radio TV Servicing
O Manufacturing

[0 Amateur Radio

. m

In what kind of work
are you now engiged?

Name ..

Address

City
Desk PE-47
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I have had training or experience in Mlectronies a

{7 Broadcasting

{J 1lome Experimenting ¥
[0 Telephone Company
O Other .

In what Dbranch o
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move the fog instantly. Thoroughly wipe
away all oil remaining on the glass with a
clean cloth. If you don’t, it will collect dust
rapidly and again need cleaning. C. A.

CLAY “BLOCK' ACCESSORY STAND

You can make a stand for your electric
drill’s accessories quickly and easily from a
“block” of modeling clay. Make holes in
the block with the shanks of the various
accessories and give the stand a couple of
coats of lacquer so it will maintain its pres-
ent shape. Keep the accessories in the
stand and they will stay sharp and last
longer—and be easier to find. —J. A.C.

SAVE ON TRANSISTOR BATTERIES

Many transistor circuits require 22%-volt
batteries. If you want to save on the cost
of such batteries, purchase an XX45 67'%-
volt battery and cut it open carefully. In-
side you will find three 22%:-volt batteries
that would otherwise cost you about one-
third more. All you will have to do is clip
the wires running between stacks and
solder on leads long enough to fit yvour
needs. —C. A. L.

AMMONIA ““UNFREEZES” IRON’S TIP
It your soldering iron has a screw-on tip
or a setscrew that holds the tip in place,
check it occasionally to make sure oxida-
tion hasn’t [rozen it tightly in place. If it
g i

;
!
i

has, don’t try to loosen it with pliers—you

are liable to damage the tip. Instead, take
a cotton swab or brush, dip it in ammonia,
and apply it to the tip as shown. This will
‘“unfreeze”’ the tip in a matter of minutes.

-—P. E. C.

TEST LEAD HOLDER
Too often test leads are stored in a
drawer where they become snarled and
tangled, making the selection of the de-
sired lead a bothersome task. Ideal for test
lead storage are the many varieties of
men's tie racks. Some of the latter work

90

on a lazy-tongs principle and occupy very
little wall space when closed. —D. D. V.

SHORT-PROOF WIRE SPLICES
To brevent your electrical wire splices
from short-circuiting, cut one leg of each
pair of wires being spliced two inches short-
er than the other. Next strip one inch of
the insulation from each of the four leads,
splicing one short and one long lead to-

gether. This method staggers the connec-
tions, thus insulating them from one an-
other. When soldered and taped, the joint

is a slender, neat-appearing one. —P. B.

EYE TO EYE
When measuring the distance between
mounting holes for transformers, tube sock-
ets, meters, etc.. measure [rom the inner
edge of one hole to the outer edge of the
other. This will give you the exact distance
between the two centers. P. B.

TRANSISTOR SUPERHET FEEDBACK

Some builders of pocket transistor super-
hets may be bothered by positive feedback
which causes audio distortion at low [re-
quencies. The obvious cure is to use an
output filter capacitor of 100 to 200 ufd.
in the a.v.c. circuit, but this is usually im-
practical due to space limitations. A good
way to eliminate this condition is to use
as large a capacitor as possible, at least
30 zfd., and reverse connections to the sec-
ondary of the output i.f. transformer. You
may have to reverse connections to more
than one transformer. —J.B. W.

“Tips'' Wanted
Did you know that POPULAR ELECTRON-

ICS is very much interested in receiving your
Tips and Techniques hints? One hundred
words (approximately) and a clear photo
fully illustrating the item could result in a five
dollar check appearing in your mail. Why
keep your pet ideas to yourself? Let every-
one else in on them and profit by them.

POPULAR ELECTRONICS
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MER OF MECHANICAL ABILITY:

YOU 3§

‘ CAN BE €
A

- VALUABLE
MAN

IN THE

NEW &

AGE OF SPACE

Y

As a man of mechanical ability, you face a future of
unlimited opportunity. This is the Age of Space, and
the valuable man is the man who combines mechanical
ability with sound training. Where can you best get
this training ? In the U. S Air Force —where the Age
of Space is realizy. Here, Airmen work, day to day, in
actual Space Age specialties: rocketry, supersonic air-
craft, advanced electronics —and soon: manned flight
in outer space. In short, the Air Force offers you the
broadest, most complete range of Space Age specialty
training available today. For details, see your local Air
Force Recruiter, or mail the coupon.

PASTE COUPON ON POSTAL CARD AMD MAIL TO:

Airman Information, Dept. PE-10321
Box 7608, Washington 4, D.

Please send me information on my opportunities in the U.S. Air Foree.
1 am between the ages of 17-34 and reside in U.S. A. or possessions.

Name. S e—

Address

(Sl S— .. Zone___State

January, 1959 -1%
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build your own sesmer for fun!

o

Don't let a lack of experience keep you
from enjoying the fun and savings of
“Do-it-yourself'' kit construction. The
easy-to-follow diagrams that come with
every Heathkit insure your success. Let
our experience be your teacher—and
you'll save one-half or more over the
price of “built-up" equipment of equal

quality.

HEATH COMPANY A subsidiary of Daystrom, Inc. BENTON HARBOR 10, MICH.

“BASIC' SPEAKER SYSTEM

ol
—

RANGE EXTENDER

A-9C 20-WATT AMPLIFIER

92 Always say you saw it in—POPULAR ELECTRONICS
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HEATHKIT “BASIC RANGE"'
HIGH FIDELITY SPEAKER SYSTEM KIT

This amazing speaker system can fulfill your present
needs and <till provide for future expansion. Fine hi-fi
performance the result of using high guality speakers
in an enclosure e<pecially designed for them. Fea-
tures two Jensen speakers lo cover 50 to 12,000 CPS
within == 5 db. Power rating is 25 walts, and impe-
dance s 16 chms. Enclosure constructed of veneer-
surfaced plywood, 4" thick, and meas- Model §5-2
Shpg. W1, 26 Ibs.

ures 11)4" H x 23" W x 119" D. Precut
and predrilled for quick assembly. $3995
L ]

HEATHKIT RANGE EXTENDING

HIGH FIDELITY SPEAKER SYSTEM KIT
Designed especially for use with SS-2 “Basic'’ sys-
tem. Contains 15" woofer and compression-type super
tweeter. Extends basic unit to 35—16,000 CPS, =5 db.

impedance 16 ohms. Measures 29" H x 23" W x 17);"
D, and is constructed of %" veneer: ya4o 6518

surfaced plywood.
Shpg. Wi, 80 Ibs. 59995
L[ ]

HEATHKIT A-9C HIGH FIDELITY
AMPLIFIER KIT

This model incorporates its own power supply and
npreamplifier. Plenty of power with full 20 watt rating.
Four separate inputs, selected by panel-mounted
swilch, and separate bass and treble controls. {deal
for home or PA applications. Output transformer
tapped at 4, 8, 16 or 500 ohms. Response within =
1 db from 20 t¢ 20,000 CPS. Mode! A-9C

Shpg. Wi, 23 1bs. $355.°

‘PREAMPLIFIER

January, 1959

HEATHKIT HIGH FIDELITY FM TUNER KIT

Now you can have full-fidelity FM performance from
8€ 16 108 mc at reasonable cost. Features temperature-
compensated occillator—built in POWEr  yoqe| Fu-34

supply, and beautiful cabinet. Compo-

nents prealigned at factoryl 52595
L]

{with cabinet)

Shpg. Wt. € Ibs
HEATHKIT BROADBAND AM TUNER KIT

Tunes standard AM band from 550 {0 1600 kc with fine
sensilivity and broadband characteristics. Features
include built-in power supply and low-  yode ge-1A
distortion detector. All RF circuils pre-
$2595
L]

aligned for simplified construction.
Shpg. Wt. 9 fbs. (with cabinet}

HEATHKIT “MASTER CONTROL"'
HI-Ft PREAMPLIFIER KIT

Provides extra amplification, selection of inputs, vol-

ume and tone contrels, and turnover and rolloff
controls, for Williamson-type amplifiers. B

Beautiful satin-gold enamel cabinet. De- MEHeRWAHZ

rives operating power from amplifier. 51975
Shpg Wt 7 ibs. g

(with cabinet}

HEATHKIT 25-WATT HIGH FIDELITY
AMPLIFIER KIT

Outstanding 25-watt Williamson-type amplifier em-
ploys KT66 tubes and Peerless output transformer,
tapped at 4, 8, and 16 ohms. A fine amplifier for the
“deluxe’ system. WA-P2 preamphfier youa) w.5M
required for operation. Express only.

Shpg. Wi. 31 Ibs. $597.5

W-5M 25-WATT AMPLIFIER

World’s finest
electronic eqiipment

in kil form. ..

wwWw americanradiohistorv com
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HEATH COMPANY

A subsidiary of Daystrom, Inc.

BENTON HARBOR 10, MICHIGAN

Model XR-1L

53495

Model XR-1P

52995

Nute: Prices are with cabinet less balteries.

HEATHKIT BROADCAST BAND
RADIO KIT

Covers 550 to 1600 kc with good sensitivity and
selectivity. Has 5)5” PM speaker for good tone
quality. Features transformer power
supply and built-in antenna. Signal
generator recommended for align-
ment. Cabinet, as shown, available
separately. Shpg. Wt. 10 Ibs.

Model 8R-2

%1895

{less cabinet)

HEATHKIT CRYSTAL RADIO KIT

Features a sealed germanium diode to eliminate
critical “'cats whisker' adjustment. Employs two
tuning condensers for good selectivity,

and covers the broadcast band from  Model (R-]
540 to 1600 kc. Requires no external
power. Kit price includes headphones. s79.5

Shpg. Wt. 3 1bs.

HEATHKIT ENLARGER TIMER KIT

The dial of this handy timer covers 0 to one minute
calibrated in five-second gradations, so that the
timing cycle of a photographic enlarger can be
electronically controlted. Built-in relay handles up
to 350 watts, and enlarger merely plugs into recep-
tacle gf ffont panlel. Also provision for Model ET-1

plugginginsafe-light. An easy-to-build
device that makes a fine addition to $||5°
any dark room. Shpg. Wt 3 Ibs, o

Choose your own “‘Do-it-yourself” project

from the world’s largest kit manufacturer

Now you can have radio
wherever you go —
with the portable
that plays anywhere/

HEATHKIT MODEL XR-1P
TRANSISTOR PORTABLE RADIO KIT

This easy to build transistor radio is designed for
lifetime operation. Features 6 name-brand (Texas
Instrument) transistors for extra good sensitivity
and selectivity. A 4” x 6” speaker for "'big set'’ tone,
built-in rod-type antenna, and uses 6 standard
size "D'" flashlight cells for extremely long battery
life (between 500 and 1,000 hours). Cabinet is two-
tone blue molded plastic with pull-out carrying
handle. Measures 9" L. x 7" H. x3%" D. Transformers
are prealigned eliminating special alignment equip-
ment. Shpg. Wt. 6 lbs.

MODEL XR-1L: Identical to XR-1P except in
leather case. Carrying strap included. Shpag. Wt,
7 lbs.

TABLE-MODEL RADIO

CRYSTAL.RADIO |

ENLARGER TIMER

POPULAR ELECTRONICS
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HEATHKIT FUEL VAPOR DETECTOR KIT

The FD-1is a safety device to detect fuel vapor in the
engine compartment or other sections of your boat.
The detector unit mounts in the area to be checked,
and the indicating meter and controls mount on the
control panel. Will operate intermittently or contin-
uously, and indicates dangers of fire or explosion to
protect your boat and its passengers. o gp.y.g
Models FD-1-6 (6 voits DC) and FD-1-12 . 4 FD-HZ‘
(12 volts DC) operate from boat batteries. '

Kit even includes spare detector unil 53595
Shpg. Wt. 4 1bs. -

. each

HEATHKIT RF POWER METER KIT

This handy device measures the RF field in the
vicinity of a transmitter, whether it be marine, mobile,
fixed, etc. Requires no electricity, nor direct connec-
tion to the transmitter. Provides a continuing indica-
lion of transmitter operation. Merely place it in
proximity to the transmitter antenna and il will pro-
duce a reading on its 200 ua panel meter

when the transmitter is in use. Operates ~ Model PA-1
with any transmitter between 100 hc and s 95
250 mc. includes a sensiuivity controt for 14 A
meter Shpg Wt 2 1bs

HEATHKIT TRANSISTOR
RADIO DIRECTION-FINDER KIT

The Heathkit Transister Radio Direction-Finder model
DE-1 is a selt-contained. self-powered, 6-transistor
super heterodyne broadcast radio receiver INCorpo-
rating a directional lcop antenna, indicating meter,
and integral speaker. It 1s designed to serve primarily
as an aid to navigation when out of sight ot famitiar
tandmarks. It can be used not only aboard Lachts,
fishing craft, tugs, and other vessels which navigale
either out of sight of 1and or at night, but also for the
hunter, hiker, camper, fisherman, aviator, etc. It s
powered by a 9-voit battery. (A spare battery is also
included with the kit.) The frequency range covers the
broadcast band from 540 to 1600 ke and will double as
a portable radio. A directional high-Q ferrite antenna
is incorporated which is rotated from the front panel
to obtain a fix on a station and a 1 ma meter serves as
the null and tuning indicator. The controls consist of:
tuning, volume and power (on-otf), sensitivity, head-
ing indicator (compass rose) and bearing indicator
(antenna index). Overall dimensions are )
77 W x 5% H x 5%" D. Supplied with  Mode! OF-1
slip-in-place mounting brackets, which s 95
allow easy removal from ship bulkheads 54 A
or other similar places. Shpg. Wt. 4 1Ds

NEW! Heathkits for the boating enthusiast

FUEL VAPOR DETECTOR

POWER METER

January, 1959

RADIO DIRECTION-FINDER
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DX-20 TRANSMITTER

HEATHKIT DX-20 CW TRANSMITTER KIT

This Heathkit straight-CW transmitter is one of the
most efficient rigs availavle today. It is ideal for the
novice, and even for the advanced-class CW operator.
It employs a 6DQ6A tube in the 50-watt final amplifier
circuit, a 6CL6 oscillator and a SU4GB rectifier. Single-
knob band switching covers 80, 40, 20, 15, 11, and 10
meters. The DX-20 is designed for crystal excitation,
but may be excited by an external VFO. Pi network out-
put circuit is employed to match antenna Model DX-20

impedances between 50 and 1000 ohms.
Shpg. Wt. 19 Ibs. 5359.5

HEATHKIT GRID DIP METER KIT

An instrument of many uses for the ham, experimenter,
or service technician. Useful in locating parasitics,
neutralizing, determining resonant frequencies, etc.
Covers 2 mc to 250 mc with prewound coils. Use to
beat against unknown frequencies, or as Model GD-18

absorption-type wave meter. $2'95
L 4

Shpg. Wt. 4 Ibs.
HEATHKIT RF SIGNAL GENERATOR KIT
Produces rf signals from 160 kc to 110 mc on funda-
mentals on five bands, and covers 110 mc to 220 mc on
calibrated harmonics. Output may be pure rf, rf modu-
lated at 400 CPS, or audio at 400 CPS. Prealigned coils
eliminate the need for calibration after Model $6-8

completion.
Shpg. Wt. 8 bs. $‘|959

HEATHKIT HANDITESTER KIT

Measures AC or DC voltage at 0—10, 30, 300, 1000 and
5000 volts. Direct current ranges are 0-10 ma and 0-100
ma. Ohmmeter ranges are 0-3000 and 0-300,000 ochms.
Sensitivity is 1000 ochms/volt. Features small size and
rugged construction in sleek black bake- Model M-1

lite case.
Shpg. Wt. 3 Ibs. $I79.5

HANDITESTER
GRID D!P METER

HEATHKIT ETCHED-CIRCUIT VTVM KIT

Sensitivity and reliability are combined in the V-7A. it
features 19 precision resistors, large 44" panel meter.,
and etched circuit board. AC (RMS) and DC voltage
ranges are 0—1.5, 5, 15, 50, 150, 500, and 1500. Peak-to-
peak AC ranges are 0—4, 14, 40, 140, 400, 1400 and
4000 volts. X1, X10, X100, X10k, X100k, and Model V-74

X1 megohm.
Shpg. wt. 7105, $PAS0

HEATHKIT ALL-BAND RADIO KIT

This receiver covers 550 ke to 30 mc in four bands, and
is ideal for the short wave listener or beginning ama-
teur. It provides good sensitivity and selectivity, com.
bined with good image projection. Amateur bands
clearly marked on the illuminated dial scale. Employs
transformer-type power supply—electrical band spread
—antenna trimmer—separate rf and af gain controls—
noise limiter and headphone jack. Built-in BFO for CW
reception. Cabinet, as shown, available Model AR.3

separately.
Shpg. Wt. 12 ibs. 5299.5

(less cabinet)

HEATHKIT “"GENERAL PURPOSE"'
5” OSCILLOSCOPE KIT

This oscilloscope sells for less than the previous model,
yet incorporates features for improved performance.
The OM-2 provides wider vertical frequency response,
extended sweep generator coverage, and increased
stability. Vertical channel is essentially flat to over 1 mc.
Sweep generator functions from 20 CPS to over 150 kc.
Amplifiers are push-pull, and modern etched circuits
are employed in critical parts of the design. A 5BP1
cathode ray tube is used. The scope features external
or internal sweep and sync, 1-volt peak-to-peak reler-
ence voltage, three-position step attenu- Mode! 014-2

ated input, and many other “extras."*
Shpg. Wt. 22 Ibs. 5399.5

Always say you saw it in—POPULAR ELECTRONICS
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“GENERAL-PURPOSE' SCOPE

ALL-BAND RADIO

World's finest
electronic equipment

FREE 1958 CATALOG

Write today for this FREE n kit form. ..

CATALOG listing more than 100

“‘do-it-yourself"" ‘kits.

HOW TO ORDER...

Just identify the kit you desire

by its model number and send check or
money order to address below. Don't hesitate

Pioneer in

“do-it-yourself”"

eleclronics

to ask about HEATH TIME
PAYMENT PLAN.

charges—they will_be collected by the ex-

F.Q.B. Benton Harbor, Mich.

ORDER COMPANY A subsidiary of Daystrom, Inc.
BLANK Benton Harbor 10, Mich.
SHIP VIA
Name [ Parcel Post
e B B [J Express
] Freight
Gty . Zone State [ Best Way
Quantity Item Model No. Price
[ SEND FREE Heathkit Catalog
Enclosed find [] check [ money order press agency af time of delivery. On parcel POSTAGE
A post orders include postage for weight
for - Please ship C.0.D. shown. Orders from APO’s must include
postage enclosed for Ibs. On ex- full remittance. NOTE: All prices are sub- TOTAL
press orders do not include transportation ject to change without notice and are

January, 1959
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Be a High-Paid Expert in

PRACTICAL

ELECTRICITY

CIRCUITS » MATH « WIRING
MACHINES « MOTORS « CONTROLS
—all fully explained for

the man who does

the work
I:l\'h‘. fict-packed volumes tell
all you need to Luow uhaut
Practical Electricity—ftrom funda-
mentals to complex devices. Cir-
cuit_theory and practice. Mathe-
matics.  How to wire any type
building.  How (o select. install,
operite generators, motors. trans-
formers, converters, etc. For
problem-solving  knowledge and
technical ability that would take
years to uacquire by experience

alone. mail coupon NOW.

10-DAY FREE TRIAI.

The McGraw-Hill
ELECTRICIANS’
PRACTICAL LIBRARY

5 vols., 2415 pp.,
1 illus.

McGRAW HILL BOOK COMPANY, Dept. PEL-1,
127 West 41st Street, New York 36, N. Y.
Serul me the J-volume [V ECTRICTANS® PRACTICAL LIBRARY
nation,

for FRER exan f I decide to keep hooks, 1 will send I
$3.953 within IU ll s and only $6.00 monthly until special
low price of 5 is paid. Otherwise, 1 will return books I
within 10 days o d owe nothing.
Name oo ey - N I
(I"LEASE PRINT) I
Address CERIE - . o o v S '
Cily, P ah ol A I

Employed by. ...

IT'S QUALITY for STERED
QUAL-KITS are EASIEST.

STEREO AMPLIFIER
3-way unit for virtually un-
flexibility 1—Complete
(2 sep:nate ple

& er

limited
stereo pr

amplifiers
Complete :

walts peak) ereo pre-
amplifier w 2 all monaural
amplitier 1o Ad’\pl mun'\uul amplitier

1o stereo.
Model STA-24 $39.95

IDEAL
STEREO or
Willia tison
wit]
Magnetic or
Mike. Illectric Guitar.
of date as ver
Model 2200

SECOND AMPLIFIER
sttt of Hi-Fi
type 12-watt
built-in pre-amplitior.
Crystal 1'he

FOR
vsiem.
amplifier

ele. Nover out
satility is unlimited,
$22.75

Model 1000 AM-FM TUNER $31.85
Stereo Twins—2 for less than price
of one.

Model
Model 1200 AM TUNER

sl
12 WATT AMP.. PREAMP.
Push-pull beam power
vutput.  LP. RIAA, FLR
recotd equalization.

cnunﬁ(s T2 db 20-20. 0()()

Model 2000 $28.50

1100 FM TUNER $25.50

$19.95

98

RAD!OS—COMPLETE WITH TUBES

AND CABINET
Model 250 Superhet,  AC-DC $16.45
Model 350 2 band., 1iC & SW $19.75
Every kit complete with 28-page fully
tllustrated  instruction and = assembly
manual. Cover and optional.
109 Fed. Tax included in all prices.
Write for FREE catalog and name of
nearest dealer carrying these remark.
able units.

QUALITY-ELECTRONICS

R New York 13, N, Y.

319 Chyrch St. Dept

l

|

MX Means Multiplex

(Continued from page 45)

tracting the A — B signal with the A + B
signa] vields full stereo. By adding/sub-
| tracting less than the full A — B signal,
it is possible to vary the degree of separa-
tion between the left and right channels
and fill in any acoustic “hole in the middie”
rcsulting from poor program material or

speaker placement.
The Madison Fielding MX-100 incorpo-
rates a “dimension” control which, when

tuned fully counterclockwise, affords niono-
phonic listening. Fully clockwise, it pro-
vides full sterco. In between, of course, you
can achieve any degree of separation you
choose.

Because of what the Crosby system can
mean (o FM and to hi-fi, it's a sure bet that
more and more stations will go sterco with
multiplex. As they do, broad new areas of
listening enjoyment will open for the FM
audience. And it all started when Murray
Crosby scribbled some simple equations five
years ago. 50+

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Transistor Topics
(Continued from page 63)

in his unit, any equivalent p-n-p type can be
used such as the GT-222, 2N107, or
R-66. And n-p-n types, such as the 2N229
and 2N170, may be used if the battery po-
larity is reversed.

Reader George Sollman (19 Chapel St..
Cobleskill, New York) submitted the cir-
cuit in Fig. 1(B). He writes that this cir-
cuit is used as an aircraft interphone am-
plifier by the Cobleskill Flying Club, of
which he is a member.

Featuring relatively high gain, George’s
amplifier circuit employs a direct-coupled
complementary circuit. The two 2N107's
are p-n-p units, the 2N170 is a n-p-n tran-
sistor. RI is a 100,000-ohm volume control
with ganged on-off switch. B is a Burgess

47 . or four penlight cells connected in
series. Use 1-4000 ohm magnetic head-
phones.

The average hobbyist should have little
or no difficulty in duplicating George's am-
plifier. There is one important point, how-
ever. Since a direct-coupled arrangement
is used, transistor leakage may prove a
problem. DBest results are obtained il the
transistors in each stage are selected ex-

Always say you saw it in—POPULAR ELECTRONICS
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BUILD 125 COMPUTERS
AT HOME WITH GENIAC

With the 1958 model GENIAC®, the original electric brain construction kit
including seven books and pamphlets, over 400 parts and component rack,
and parts tray, and all materials for experimental computer lab plus
DESIGN-O-Mat®.

A COMPLETE COURSE IN

COMPUTER FUNDAMENTALS

The GENIAC Kit by itself is the equivalent of a complete course in

computer fundamentals, in use by thousunds of colleges, schools and
industrial training labs and private individuals. Includes everything
necessary for building an astonishing variety of computers that reason.
calewlate. solve codes and puzzles, forecast the weather, conpose Nuisic
ete. Included in every set are seven books described helow, wiiich in-
troduce you step-by-siep to the wonder and variety ot computer funda-
mentals und the speecial problems involved in designing and building
your own experimental compitrers- -the way so tihy ol oui cistoners
have.

ANYONE CAN BUILD IT!

You can build any one of these 125 exciting electric hrain machines
in just a few hours by following the clear cut step by step directions
siven in these thrilling books. No soldering required no wiring
bevond your skill. Buat GENIAC is a genuine eleciric britin machine
not a toy. The only logic and reasoning machine kit in the world that
not only adds and subtricets but presents the hasic ideas of cyberneties,
honlean alrebra. syinbolic logie automation, ete. No sbiple 1o construct
that a twelve veur old can build what will £ seinate a 'hD. In use
hy thousands ot schools, colleges, ete nd with the special low cir
cuitry you ean build rmachines that compose musie, rorecast the
weather, which have just recently hevn added.

TEXT PREPARED BY MIT SPECIALIST

Dr. Clande Shannon, known to the readers of Popular Electronics for
his invention of the electronie mouse. that runs a maze. learning as it
oes, fornerly a research mathematician tor Bell Telephone Labora-
tories is now a research associate at MIT. His baoks include publica-
tions on Communication theory and the recent volume “Autonal
Studies” on the theory of robot canstruetion. He has prepared a paper
entitled “A Syiholic Analysis ot Relay and Switching Cirewits’ which
is available to purchasers of the GENTAC. Covering the basic theary
necessary tor advanced circuii de it vastly extends the range ot
ovur Kit

The complete re-designing of the 1938 kit and the manual as well as
the speciai hook DESIGN-0-MAT® iwas created by Oliver Gartield
author ot “Minds and Machines,” editor of the “Cirted Child Mag-
azine” and the “Review of Technical I'ublications.”

The 1958 GENIAC comes complete with seven books and man-

uals and over 400 components [ ] .
) A sixty-four page book ““Simple Electric Brains and How to Oliver Garﬁeld CO.. Inc.
108 East 16th S+, N. Y. 3, N. Y.

Make Them.” .
2) Beginners Manual- -which vutlines for people with ne previous
experience how 1o create electric eirceui

3) *A Symholic Analysis of Relay and Switching Circuits’’ Ly
Dr. Claude Nhannon provides the busis tor oew and exciting
axperimental work by the Kit owner who bus tinished hook No. 1

Kit.

4) DESIGN-0-MATH introduces the user to hver B0 new eircuits 1 hay
that he ean build with GENTAC amd outlines the practical prin- of Mi
ciple of cireuil design. ity

5) GENIAC STUDY GUIDE equivaient complete eourse in
computer fumiamentuls, this guids er to more advaneed
biterature '
6) A Machine to Compose Music shows in an actual cireuit what
other GENIAC owners have been able 10 ir uwn in
dezigning new devices,
7) A Machine to Forecast the Weather again s new advenlure
in seientific thinking created by one of our users who was trained
on his GENTAC Nit,

qus all the components necessary tor the hullding of uver 125
machines and as many others ag ¥ou can design yourself,

January, 1959

I'lease send
1458 model. |

be returneld i seven

lesidents
send GENIAC C.O.D,
charge.

ONLY

3198

OVER 20,000
SOLD

We are proud to announce tiat over 20,000 GENIACS

are in use by satisfied custamers- schools Heges

ndustrial firas and private individoals teibuty to

he skill and design work which nakes it Amerle’s

leading scientine kit. U'vople like vourselt with deslre
inform themseives about the computer |

know that

GENIAC is the only anethod for learning that incluge
ot materials and texts and is devoted exelusive
irpblems fa i 1 prostudy

You are xafe in juining this group breause you are Pull
irotected by nur guarantee, and have a complel ue

and answer servive available ! 5 that of
the kit ftself. You share in the experience of 20,000 1
users  whi contributes  to  the surce t s

ict 0 [T
GENIAC—with DESIGN.O-Matw the exelusive product
of Oliver Garfield Co.. Inc. Geniue is teuly the most

coplete and unigue kit of its kind in the world.

COMMENTS BY

CUSTOMERS

We know thie best recommendation for GENYAC is what

is lLas done for the people who bought it. The comients
from our custotners we like hest are the ones that come
i qnily attached to new cireuits that have heen created

by the owners of GENTACS. Rerently on 4n wro
“GENIAC has upeneid a new world of inking to me.’
another who designed  the  “Machine that  Forecasts
the Weather mente

“sSereral months ugo 1 purchased your GENIAC /it and
found it un ezcellent piece of equipment 1 learned a
Int wbeut computers from the enclosed hooks and puni-
phiets and 1 nae desianing sl yeluy computer
whieh will include arithmetical und loyical units

another of my pel projects in cuberneticx is a weather
forecaster. 1 find that yune GENIAC Kit may be used
in their construction. | enclose lhe circuits and their
erplunation.” Lugene Duarling, Malden.

Dept. PE-19 '
1

GENIAC Lleciric Brain Constructlon
stand that it is guaranrecd by you and may
tor a full refund if T am not satisfled.

onee the
wde
lays

me at

enriosed $10.0% (plus Roc shipping o . N, S50 west
| foreignd. 3% New York Clty Nales Tux for N Y I

1 wi]l pay postman the extra C.0.D. I
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SEND
POPULAR ELECTRONICS
EVERY MONTH

POPULAR

name

address

city zone state

Check one: [J 3 years for $i0
[0 2 years for $1
[J 1 vear for $4
In the U. S. Tits possessions and Canada.
Foreign rates: Pan American Union coun-
tries, add .50 per veur: all other foreign
countries, add $1 per year.

Mail to:

POPULAR ELECTRONICS
Dept. E-1-9, 434 South Wabash Ave.
Chicago 5, Ill.

YOUR OWN POCKET SIZE RADIO STATION!
BROANCASTS TO ANY 1HOME OR CAR RADIO WITHOUT
WIRES ORr HOOKUPS! Wt. only 5 vz. Size anly 1197x219 "N

4157, Built-in telescoping antenna. Powerful Tran.

sistor—sensitive  micraphone,  frequency  sefler

T Sinoswiteh!  Runs tor weeks on’ self-con-

(mned ashlizht batteries. Dwable plastic case.

With this Radio Talkie vou CAN TALK TO YOUR

FRIENDS U TO A BLOCK OR MORE AWAY!

T between  two  antwmobiles. —INSTANT

RATION.  Just push buiten to talk! No

Uses inductive ficld mag.

Usetul amd real fun m a

s 7 i ! _GUARANTEED TO WORK
4 I YFAR SERVICE GUARANTER.

¢ ) SEND ONLY 83 00 {cash, ¢k. mn) and pay

AT d postman 0,98 COD

: postage or send $12.99 for prepaid tielivery

CONMPLETE. READY TO OF AT with instroe.

tions and nundreds of ways and tricks for by

CASLs thru any radio you desire. Got vour NEW

& i POWERFUL RADI-VOX RADIO TALKIE NOW.

Available only from: WESTERN RADIO. Dopt. REL-1, Kearney, Nebr,

1d-

MADE OF METAL

Auto parts. Furm-garden cauip-
ment. toyn. Muke and repair
phiyground equipnent,  luwn
chairs, tnhles, ory. iton

e

sfe toret

ut and weld up to 1% atee|

plute. A million uave for hone.

auto, furn, inventors, factories.

ete. Works from wnv  home

110 volt =~ plug-in. Complete

with durk welder’s mask. ure torch, supnly of curbon welding und lirazing rods.

Solder, flux, und complete Welding Instruction Hook, Attractive—portuhle—
efiicient—dursble—1 year guarantee. Wt, only 4 lhe.

SEND ONLY 33 UU (ensh. ek, mo.) wnd puy postmun $£6.95 ylus COD

+ postuge on artival or send $12.95 wnd we will eend

postpuid. Ideal gift for mechanicatly minded home owners, relutives, friends

rdor now for rarly delivery. Availuble ontv from
MIDWAY WELDER pt. DPL-1

Kearriey. Nebraska

LOOK

NO FURTHER . .. IF YOU'RE
UNHAPPY WITH ‘‘HI" HI-F|
PRICES. WRITE FOR OUR
UNUSUAL AUDIO CATALOG.
KEY ELECTRONICS CO.
120-8 Liberty St.,, N. Y. 6
» Phone EY 4-6071

100

perimentally so that you will get optimum
performance.

TV Checks Transistors. Faced with
the problem of checking a new ultra-high-
speed switching transistor having a very
short rise time, Philco’s Lansdale Tube
Company Division has found a new appli-
cation for the EG&G traveling wave oscil-
loscope and a closed-circuit TV system.
Made by Edgerton, Germeshausen & Grier,
Inc. of Boston, Mass., the TW oscilloscope
features an inherent rise time of only 0.1
millimicroseconds.

The basic test setup is shown in Fig. 2.
The transistor test circuits are connected
to the TW oscilloscope’s deflection system,
and the test waveform appearing on the
scope is first magnified by an optical cam-
era arrangement, then picked up by a TV
camera. I'urther magnification occurs when
the resulting image is reproduced on the
screen of a 17” television monitor.

Two scparate test benches are served by
a single scope and TV system. The TW
scope has a push-pull deflection system. In-
stead of feeding both sides of the deflection
circuit with signals of opposite polarity,
each side is connected to a separate test
circuit. Thus, while one operator checks
the rise time ol one transistor, the second
operator can prepare the next transistor
for test.

Although the two waveforms are dis-
played in opposite directions on the TV
screen, this does not affect either the accu-
racy or ease in reading the waveform, and
has the added advantage of eliminating any
confusion as to which transistor is under
test.

Product News. Transistor Electronics
Corporation (3357 Republic Ave., Minne-
apolis 26, Minn.) is now manufacturing the
smallest transistorized panel display light
in the industry. Assembled in an aluminum
body measuring only 12" in diameter by
1'% " long, the unit includes a self-contained
transistor circuit that requires only a 3.0-
volt signal to control the lamp. Designed
for mounting in a 3" panel-hole, the com-
ponent can be mounted in 30 seconds with-
out soldering.

Lafayette Radio's latest catalog features
a unique crystal unit (MS-439) which can
be used either as an earphone or micro-
phone. This unit should be of particular
interest to hobbyists who want to build
’ miniature hearing aids, amplifiers, or de-

tectophones. This useful, imported com-

|
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Includes BASIC ELECTRONICS

. zeneral & industrial . . . even covers
transistors and thetr uses!

Brings you THE BASIC "KNOW HOW" of:
Circuits & Currents; Controls; Electromagnetism;
Capacitance; Inductance; Resistance; Phase Rela-
tions; Generators; Motors; Transformers; Rectifiers;
Wiring; Illumination; Instruments; Measurements;
Tubes; Amplifiers; Oscillators; Transistors; Indus-
trial Instruments & Automation; X-Rays; Power
Factor; Servos . . . AND DOZENS MORE.

No matter what you want to do
in ELECTRONICS, RADIO,
COMMUNICATIONS or ELECTRICITY,
this is the most important

training of all!

Fere is a brand new home training book that is your key
to the future!

Remember! Ivery piece of electrical equipment from giant
industrial units to TV sets; from guided missile controls tn
hi-ii systems and all the rest are based on the same funda-
mental clectrical principles. Understand these principles
thoroughly and the rest comes 10 times as easy!

You'll read advanced technical articles with new under-
standing. You'll have a firm grasp of ALL clectrical-elec-
tronic matters that will amaze you. And you’il be far better
fitted for interesting, good-paying jobs unywhere in the world.

LEARN MORE! . ..... EARN MORE!

The new 396-page BASIC ELECTRICITY Manual by Ru-
fus Turner brings you the training you need . . . in a way
you can casily understand, From basic currents and circuits
to electro-magnetism . . . [rom polyphase systems to ‘phone
fundamentals . . . from ammeters to oscilloscopes . . . right
down the line to transistors, tubes, sound reproduction, indus-
trial applications and even telemetering, this great book cov-
ers every phase of the all-important, often neglected funda-
mentals.

VIBRATION MEASERE_M ENT

HiGH- GAIN o
rr”T“ A-F AMPLIFIER

SETUP FOR THICKNESS MEASUREMENT

——

BASIC OSCILLOSCOPE DEFLECTIONS

BASIC 3-wipg

(Bt tht] e 3V Lampy

PRACTICAL TRAINING

SupPLY

0 veRue
ezt tr‘ E FREENCT
P OSCILLATOR
e .

TAGE
GENERATION OF 3PHASE VOL L

X A
H 3—0 | imy
Phase
[ L —oN ,'>—‘_ ‘.
F] 1) %] 1] ¢ 5
i s Fi S B
ey

300 pictures and charts make everything doubly clear.
You get practical examples of such things as reactance,
phase relations, impedance . . . even power factor. You
see how and why to make measurements by various meth-
ods. You learn about all instruments in common use.
‘Set up'’ diagrams teach you to extend meter ranges or fo
measure temperature, speed, strain, thickness, etc. Essen-
tial elements such as motors, generators, batteries, poly-
phase, etc. often neglected by ordinary electronic books
are fully covered. Complicated controls are explained . . .
with no need for advanced mathematics to understand
them.

In short, BASIC ELECTRICITY brings you the kind of
practical, diversified training that can pay off in a dozen
different ways! Send coupon today. You be the judge
without risking a centl

January, 1959
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BASIC oL
ASIC TRAN "
Lo S'STO"; CIRCUITS

e THAT REALLY

COMBINATION TUBES

SHOWS

= o e

o == -

10-DAY FREE EXAMINATION

Dept. PE-19, Rinehart & Co., Inc.
232 Madison Ave., New York 16, N. Y.

Send Turner’s new BASIC ELECTRICITY manual for
10-day FREE EXAMINATION. If book is satisfactory, {
will then send you $6.50 (plus postage) promptly in full
payment. If not. I will return book within 10 davs and owe
nothing. {SAVE! Send $6.50 with order and we pay
postage. Same 10-day return privilege with money
refunded.)

Nanme......
Address.

City, Zone, State
oUTSILE U84

you return book within 10 days.
-—-—----—-------—-ﬂ
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LAFAYETTE’S
1959 CATALOG

| 26054

LAFAYETTE
RADIO -

ELECTRONIC
KITS ¢

@ Include the very |
latest electronic |
advances. '
@ Are constantly
being modernized |
by Lafayette’s
own Engineering
Department, by
aleading con-
sulting engineer-
ing firm, and by
your own recom-
mendations.

Are a product
of Lafayette’s 38
vears of Electronic
Leadership.

oo KETH1 1605 KM 148
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Educational, Practical, FUN To Build!

LEARN ELECTRONICS BY BUILDING A LOW COST LAFAYETTE KIT
KITS FOR BEGINNERS  10-In-1 Lab Kit ¢ Transistor Code Practize Oscillator « AC-DC Broadcast Receiver » 3-Way
Broadcast Receivar « 5-Watt Push-Puli AC-DC Amplifier ¢ 7-in-1 Radio Lab Kit ¢ 2:-In-1 Kit - Germaniume Diode Radic
* 1-Transistor Pocket Radio ¢ 2-Transistor Pocket Radio
HI-FI KITS ¢ Sterzo Master Audio Control Center & Preamplifier « Stereo Remote Control Center—Elec ronic Stereo
Adapter » 36-Wakt Basic Stereo Amplifier « AM-FM Stereo Tuner + Preamp-Audio Control Center = 70-Watt Power Am-
plifier + 4-Watt Scereo Amplifier = Speaker Enclosure Kits
ADVANCED KITS ¢ Broadcast-Shortwave Receiver ¢ Electric Brain Kit « 10-Watt Push-Pull Hi-Fi Amplifier » 15-in-1
Transistor Experimenter’s Kit « 4-Band Broadcast-Shortwave Receiver ¢ Photocell Electronic Ralay e 6-Transistor!
E Superhet Receivet * 3-Transistor Pocket Radio » 3-Transistor Hi-Fi- Preamplifier « 2-Transistor Reflex Ragio With Sun
Battery » Transister Code Practice Oscillator « Radio Control Transmitter » Transistcr-Diode Checker » Muittester Semi-
Kit ¢ 4-Transistor-Telephone Pickup Amplifier

EASY-TO-BUILD
LAFAYETTE KITS

LAFAYEQTE 11158 SAVE YOU
REAL MONEY.

STEREO MASTER AUDID CONTROL
CENTER-PREAMP . . . .XT-600 78.50

36-WATT STEREO BASIC POWER LAFAYETTE KI1S |
AMPLIFIER, . . .KT-310 47.50 o ARE YEARS
PN AR AHEAD.

L 3wm DELUXE
. STEREO REMOTE CONTROL CENTER BASIC AMFLIFIER
STEREO AM-FM HIGE FIDELITY. ELECTRONIG STEREQ ADAPTER 0o e« K400 69.50
TUNER ... . .KT-540 74.50 .. .KT315 21.50 LAKAYETTE KITS
ARE EaSY TO
BUILD.

. OELUXE wsr:uuollo IcEUNTROI.
- R-PREAMPLIFIER
4-WATT STERED cf'f .En-soo 39.50

PHONO AMPLIFIER
....KT-126 18.95

ASK FOR THE FREE 260-PAGE GIANT LW 193y LaiAYELTE CATALOG

JAMAICA 33, N. Y. NEW YORK 13,N.Y.| BRONX 58, N. Y.

LAFAYETTE RADIO, Cept. 1a
P.0. Box 511, Jamaica 31, N. Y,

SENO FOR THE WORLD'S LEADING I'LECTRONICS,
RADIO, T.V., INDUSTRIAL, AND HI-A GUIDE

NEWARK 2, N.J.  PLAINFIELD, N, J, | BOSTON 10, Mass. =5 DOliSendIFREEILAFAXETTE|CHalog 550

Address o oo srokitmata [slorelafe:vmmmels /s 200G
CitY.svasunnarerey ZONC.... Stale..0ss
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ponent sells for only $1.49 (plus postage),

’ complete with a 5%’ flexible cord, minia-

NOW! ture plug, molded car insert, and micro-
phone mouthpiece.

HEAR | From England comes news that the Vick-

ers Vanguard airliner is fitted with a flu-

orescent lighting system supplied by a

ALL THE
WORLDS

With the amazing, all-new, SATELLITE RADIO KIT! Yes, this
newest approach to electronic kits brings you, for the first time,
truly exciting adventures. . . . Covers space satellite frequencies
("'Tunes the Moons™) plus four foreign shortwave bands, three
amateur bands, ships at sea, aircraft in flight, ship to shore, air to ‘
ground, and code signals. Pulls in news, music and other such in- |
teresting programs from London, Paris, Moscow, Tokyo, Melbourne,
and others! |
IU’s a real beginner's delight, too . . . NO wiring, NO soldering, NO |
drilling . . . A screwdriver is the only tool needed . . . just mount |
the parts easily and quickly as shown in the simple, illustrated,
step-by-step instructions. Advanced printed circuitry saves you
time and money . . . No messy, insecure clips . . . once assembled
it stays assembled. Special features such as the regular dial for
tuning and an unusual, supersensitive circuit makes this kit simple,
trouble-free and easily adjusted.

The SATELLITE RADIO KIT is now available for immediate de-
livery complete with all parts, earphone, tube and aerial, less ~

batteries, postpaid anywhere in the U.S.A. for only $8.95 . . . 0 q q disol
(guaranteed fo please ages 6 thru 60) . . . ORDER TODAY! Send Tiny transistorized panel display
Cash, Check or Money Order direct to: light, the "Mini-Lite," made by

JOHN P. SEERY Transistor Electronics Corporation.
North Conway, New Hampshire

High-output crystal unit, Lafayette
MS-439, which can be used either

e as an earphone or a microphone.

Shrinks Hemorrhoids |
New Way Without Surgery
Stops Itch—Relieves Pain

For the first time science has found a
new healing substance with the astonishing
ability to shrink hemorrhoids and to relieve
pain — without surgery.

In case after case, while gently velieving
pain,actual reduction (shrinkage) took place.

Most amazing of all — results were so
thorough that sufferers made astonishing o
statements like “Piles have ccased to be a

) ) ) ) ) .
m%‘;ﬂ:m;pcwt is a new healing substance transistor-oscillator inverter operating
(Bio-Dyne*)—discovery of a world-famous rom the airplane’'s 22-28 volt d.c. power
research institute. supply.

This substance is now available in sup- ! 1
pository ov ointment form under the name The P. R. Mallory Co., Indianapolis, Ind.,

Preparation H.% Ask for it at all drug count- is now manufacturing a transistorized po-
ers—imoney back guarantee. *Reg. U.S. Pat. Off - .
sition-light flasher.
b ) Clevite Transistor Products (241 Cres-
- G cent St., Waltham 54, Mass.) is offering a
f Power Transistor Replacement Guide. This

ACME BATTERY HOLDERS

20} veurs of huttery holder experience. ACME
battery holders xre made of apring tempered nic-

one-page table lists popular types of power

ernft wlummnum . . . electranieally tosted to guae-
antee insulation . . nickel pluted hrass terminals N g . ; ~a 2 o
for positive vontart. Distrihutors, Deulern, transistors and suggested Clevite replace
Sohools. Hobbyists, lnventors, Esperimentcrs,

ment types.

That covers the transistor front for now,
Hoigs fellows. See you next month . . .

cells 95¢ Lou

mend for FREE LISTING and CHOSS #EFER-
ENCE GUIDE of over 100 sizes und styles };
of ACME BATTERY HOLDENS.

ACME MODEL ENGINEERING CO. 2

6224-A 15th Avenue Brooklyn 19. N. Y.
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VHF—AERO
(Continued from page 41)

ordering this hooklet be sure to specify that
vou want an issue containing ‘“Radio Fa-
cility Data.

Similar listings of aeronautical radio sta-
tions in Canada are found in “Air Naviga-
tion Radio Aids,” issued every other month
hv Air Services Branch, Department of
Transport, Ottawa 4, Ontario, Canada.
This publication will be sent to you {ree of
charge.

Overseas Facilities. The v.h.f. band is
now cuite popular overseas, and those in-
terested in overseas aero stations will want
to know about the following books which
are distributed by The Sceretary General,
International Telecommunications Union,
Geneva, Switzerland: List of Radiolocation
Stations (beacons throughout the world);
and List of Acronuulical and Aircraft Sta-
fions (control towers and communications
stations throughout the world, and also
most foreign aircraft, with names of own-
ers). Prices of these books can be obtained
from Geneva.

The CAA distributes a free weckly pam-
phlet called “International Notams.” This
contains notices to airmen of additions, de-
letions and changes in aero radio facilities
throughout the world. To be placed on
their mailing list, write to the Civil Acro-
nautics Administration, Washington 25,
D. C.

Reception Reports. The primary pur-
pose ol all aero stations is to maintain the
safety of life and property, and operators
at aero stations are therefore interested in
knowing how they are “getting out.” As a
result, QSL’s are fairly easily obtained
{rom such stations.

You may address reports of reception for
control tower stations to: Air Traftic Con-
trol Chicf, Control ‘T'ower, name of airport,
city. Similarly, reports to ATCS stations
should be addressed to: Supervisor of Com-
munications, Air Traftic Communications
Station, Civil Aeronautics Administration,
name of airport (if any), city.

Airliners usually identify themselves by
the company name, followed by the flight
number, such as ‘“United 505,” “American
221.” The only major cxccption is Pan
American Airways, which uses the identifi-
cation “Clipper” ahead of the number. Re-
ports to airliners may be sent to: Aircraft
Captain, flight number, airlinc name, care

January, 1959
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Radio Shack

BREAKS

The £100- price barrier

with the fabulous

REALISTIC
WATT

STEREO
MONAURAL

AMIPLIFIER

§XCLU$IVE AT
RADIO, SHACK

$7 Down, $7 Monthly

Ist in the World below $100.00 — Realistic "'Stereo-36"
COMPLETELY NEW, COMPLETELY WIRED — delivers
36 watts (72 watls peak) in monaural system DUAL
18 watts for sterco. Frequency response 20-20,000 cps
+0.5 db at 36 watts. Low slung, glistening gold-metal
case included. wt. 181bs. Mail your order today

RADIO SHACK'S 1959
Hi Fidelity » Electronic
BUYER'S GUIDE

® 232 brand new pages!
® 84 Hi-Fi-Stereo systems!
® 30,000 electronic items!
® Low mail-order pricesl

T MAIL NOW

RADIO SHACK CORP. Dept. 18

I Mail to: 730 Commonwealth Avenue, Boston 17, Mass.

5 [J Send FREE 232-pcge 1959 hi-fi and ele:tronics cataleg
l {1 36 Watt REALISTIC Stereo Amplifier f33CX3505Y I

Name_

Address
I Gty ecae o

IE$ o } 730 Commonwealth Ave., Beston, Mass I

167 Woshington Street, Boston, Mass,
[ R N W N W R NN

230 Crown Sireet, New Haven, Conn.
[ X
FASTEST GROWING ELECTRONIC MAIL-ORDER HEADQUARTERS
105
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take it fmm a
hi-fi dealer

KNOW YOUR Hi-Fi EQUIPMENT
BEFORE YOU BUY!

Any dealer will confirm it. The hi-fi fan who makes
the smartest huy usually knows his equipment. prices
and specifications before he even steps into a store.
Where can you get such helpful information? It's
available in the HI-FI DIRECTORY & BUYERS’ GUIDE
—the world’s most completc reference for the high
fidelity fan. Virtually every piece of hi-fi equipment
manufactured is listed in the 1959 HI-FI DIRECTORY
& BUYERS' GUIDE —complete with prices, specifica-
tions and illustrations.

This year's edition is bigger than cver—180 pages of
useful information. arranged conveniently into sce-
tions on tuners, amplifiers and preamps, record play-
ers, changers, turntables, tone arms, cartridges, tape
recorders, loudspeakers and systems, enclosures and
cquipment cabinets.

In addition to listings, the HI-FI DIRECTORY &
BUYERS’ GUIDE contains helpful artieles and fea- |
tures on what to look for, how to buy. advantages and
disadvantages of different |
models, how to judge quality
and recognize a bargain.
Whether you're a hi-fi hegin-
ner or a veteran audiophile,
this publication is worth its
weight in diamond styvli teo
you. Yet it costs only $1.00.

‘The HI-FI DIRECTORY &
BUYERS’' GUIDE is now on
sale—be sure to pick up a

i copy at your favorite news-
stand, hi-fi salon or electronics parts dealer.

ZIFF-DAVIS PUBLISHING CO.

434 S. Wwahash Ave., Chicago 5, Illinois

of any airport where the flight makes a
scheduled stop.

An invaluable aid in finding out the
points flights operate between is the sched-
ule folder all airlines give out at travel
agencies, hotel lobbies and airports. Ground
stations belonging to airlines can be QSL'd
by addressing your report to: Supervisor
of Radio Communications, name of airline,
airport where station is located, city.

Be sure to include the following in your
report: station contacted, frequency, time,
signal strength and quality. The station
you are reporting will greatly appreciate
knowing the height and type of your an-
tenna, and the type of receiver used.

It is always best to include a stamped
reply card with your report to an aireraft
station or control tower. Ground stations
belonging to an airline have always been
exceptionally good verifiers, and will al-
most always answer reception reports with
a very nice letter.

Band of the Future. Why is the v.hf.
aero band the DX'er’s band of the future?
For one reason, the equipment is less ex-
pensive, less bulky than that used on the
older low-and-medium-frequency aero
bands. Antennas pose no problem, as they
need not measure more than 20" long to
give satisfactory results.

QRN (static) is non-existent, and sta-
tions are so numerous that even if you DX
for several weeks you can log hundreds
of stations without hearing the same one
twice. Don’t forget, aviation has a long
way to grow before it reaches its peak.
Every year sees more and more planes in
the sky, and each one is a potential QSL
for you. 30—

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Popular Electronics Visits . . .
(Continued from page 42)

suring procedures, the rigid adherence to
machining tolerances that are kept to
within thousandths of an inch, and the gen-
eral high standards of quality that are
maintained vigorously. Every motor that
goes into every individual turntable is com-
pletely checked and bench-tested before it
is considered as an assembly unit for the
turntable.

Q. Your ads say that some of your turn-
tables have “hysteresis synchronous mo-
tors.” Exactly what is meant by “hysteresis
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Learn TELEVISION-RADIO

Servicing or Communications
by Practlcmg at Home in Spare Time

qualify for important pay.

A steady stream of new Electromic products is
increasing the job and promotion opportunities for
Television - Radio - Electronic Technicians. Right

now, a proven field of opportunity
for good pay is servicing the mil-
lions of Television and Radio sets
now in use. The hundreds of TV
and Radio stations on the air offer
interesting jobs for Operators and
Technicians.

Make Extra Money Soon,
$10 to $15 a Week

in Your Spare Time

NRI students find it easy to start
fixing sets for friends a few months
after enrolling, pick up $10, $15
and more a week extra spending
money. Many who start in spare
time soon build full time TV-
Radio service businesses. NRI
has devoted over 40 years to de-
veloping  simplified, practical
training methods. Learn-by- domg
You get many kits to build equip-
ment for actual practice.

ACT NOW
FIND OUT WHAT

NRI OFFERS YOU

Ele(tronlc Technicians
Have High Pay, Prestige Jobs

People look up to and depend on tae Technician,
more than ever before. His opportunities are great
and are increasing. Become a TV-Radio-Electronic
Technican. At home, and in your spare time, you
can learn to do this intersting, satisfying work—

NRI gives you kits
to builc these and
other equipmert

| NRI as Trained Thousands for
_Successful Careers in TV- Radlo

Has Goud Part Time Eusiness
“Quite early in my

Studio Engineer KATV
“Now Studio Engi-
neer at KATV. Be-

All the Work He Can Do
“Since finishing NRI
Course | have re-

training 1 started

fore enrolling, I was paired 2,000 TV and servicing sets. Now
held back by sixth Radio sets a year. have completely
grade education.” NRI proved a good equipped shop. All
BILLY SANCHEZ, Pine foundation.” H. R. eqm;mxent is paid
Bluff, Arkansas. GOrDON, Milledge- for.” E. A. BREDA,

ville, Georgla ‘Tacoma, Wash.

Cut Out and Mail Postage -Free Curd NOW

Sample Lesson and on:gg
Catalog Both FREE

¥ How Eleetrzcxty
I is Prod lced

“ OLDEST & LARGESY HOME STUDY RADIO-TV SCHOOL for EJectromcs 2 I
° ° ° B LT Al

ational Nadio Enstitute gaiis < =g

Dept. 45 , Washington 16, D.C. E]o) and Career

Please send me sample lesson of your Radio-Television Q“Q(NN\\BS ;
Training and Catalog FRZE. (No salesman will call.) 3 for

RAD\O TV

Name__________________ _Age
¥
e e —mrnan ‘{‘(‘,\\N\GA“S
City . . o......Zone State I ﬁ
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL e
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NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE

Technical Know-How Pays Off in Inferesfmg, Important Work

YOU BU".D AC-DC YOU BUILD This 17 Inch
Superhet Receiver Television Receiver

NRI Servicing  Course includes all As part of your Nit] course you ean get all
needed parts, By introducing defects ts. fubes, | 17° picture
you et actual servicing experience tube, to build this latest atyle Television
practicing with this receiver; get

modern receiver. actual practice
Learn-by-doing. on TV circuita

YOU BUILD Vacuum Tube
Voltmeter

Use it to earn extra ¢cash
fixing neighbors’ sets;
bring to life theory

vou learn from "V
NRI's rasy-to- §
understand texts.

YOU BUILD
Broadcasting Transmitter

As part of NRI Communications Course
f'ou build this low power Transmitter,
learn commercial broadeasting operators’
methods, procedures. Train for your FCC
Commercial Operator’'s License.

For ngher Pay, Better Jobs
Be a TV-Radio-Electronic Technician

Servicing Needs Train at Home the NRI Way

~ More Trained Men “ 7% Famous for Over 40 Years
Portable TV, Hi-Fi, Tran- NRI is America’s oldest and largest home study
§ sistors, Color TV are mak- Televis on-Radio school. The more than 40

ing new demands . for ). E Smilh, years’ experience training men, the outstanding
trained Technicians. Good ~ Founder reputation and record of this school—benefits
opportunities for spare y,, many ways. Successful graduates are everywhere, in
time earnings or a business .11 towns. big ~ities. You train in your own home, keep
°fy°‘" own. Enjoy prestige. | our present job while learning. Let us send you an actual

‘_ H lesson, judge for yourself how easy it is to learn.

— g
. ,7@7/ No Experience Necessary — NRI Sends
t, [’

\

7 ig_n-
Broodcostmg Offers

Satisfying Careers

4000 TV and Radio sta-
tions offer interesting posi-
tions. Govt. Radio, Police,
Two - Way Communica-
tions are growing fields.
Trained TV-Radio Opera-
tars have a bright future. \ ¥

FIRST cLASS | Important Work

Permit No. 20-R ﬂ p. t‘:@

(Sec. 34.9, P. L. & R)) n
W ashington, D.C. I
|
I
I.

Many Kits for Practical Experience

You don’t have to know anything about electricity or
Radio to understand and succeed with N RI Course.
Clearly written, dlustrated NRIT lessons teach Radio-TV-
Electronic princ ples. You get NRI kits for practical
experience. All ejuipment is yours to keep. Mailing the
postage-free card may be one of the most important acts
of your life. Do # now. Reasonable tuition, low monthly
payments availakle. National Radio Institute,Wash. 16, D.C.

™
NRI Course Easy to Works on Color TV
Understand “NRI changed

“"Opened my own my whole life. If
shop before re- 1 had not taken
ceiving diploma. the course, prob-
[ am independent ably would still
in my own busi- be a fireman,
ness. D. P. struggling

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the United States

Cressgy, Stock- along.” J. F. ME-
ton, California. LINE, New York.

See Other Side

SAMPLE LESSON

POSTAGE WILL BE PAID BY :
|
l
Y 64-page CATALOG
[
I

NATIONAL RADIO INSTITUTE
3939 Wisconsin Avenue

Washington 16, D.C.

both FREE
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GIANT NEW YEAR’S SALE OF LEKTRON

POLY-PAKS EX3

OVER 500,000 SOLD AT ONE DOLLAR EACH!

m Buy 10 Poly-Paks, |

|PICK ELEVENTH FREEI

SURPRISE GIFT
with
EVERY ORDER!

WIRE STRIPPER
Strips & cuts hook up  wire
izes No. 16 thru No. 2
p s 88¢

Wt 1
2 MIKE TRANSFORMERS
arbon. (mip. 100 (0 1QUK ohms
feads, encascd 2 1h

fead: e 2l ez,

$10. 83¢
70 ONE-WATTERS

Asstd,  value  earbor is.

tors. 5C%. too: ‘ 88¢

100 HALF - WAYYERS

value ¢ ¢
lOlS Iucl 37! Rou &12

70 HI-Q RESISYORS
Calbﬂn IRC vﬂhnn 1 0f
1 2N 10 ﬂhl\‘ to
10 n»evs 2 Ibs. Reg. S1 88¢

20 CAMEL HAIR BRUSHES

1000 pure hristle, sizessg

1-6. Reg. $2.50. ¢
1500 PCS. HARDWARE

Nuts, screws, w hers. ete

i s, Heg. $5. 88¢
2 VARI-LOOPSTICKS

Adj. 340-1500 Kes fran-
PIRAR TSR SO 114

30 MOLDED CONDENSERS
Asstd.  Tinest made! Wt 88¢

5.IN- .l DRlLL BIY
Ro.m\
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s h.md or elec-
e arill. 88¢

8 GERMANIUM DIODES
w/lonyr leads. Glass sealed
Rog 85. 88¢
60 SUB-MINI RESISTORS

i loug. 20 values: W 88¢
io 10 megs. Reg. &

2 TRANSISTOR IF'S
houlte-tuned oul
5qu|:e 456 kes. 88¢
70 TUBULAR CONDENSERS

. molded. o1l

200 FT. HOOKUP WIRE
Tinned. asstd. coln
L

kst . sizes 88¢

POSTAGE STAMP MIKE

Crysta 100 te B.OOO cyv-

Clu,m[:‘ehm:\.. 1t leg. 87 88¢
60 PLUGS, RECEPYACLES
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TV PIC BOUOSTER
Parallel, 6-wire. Extends pic
b life. W T 88¢
150 CARBON RE

5 W 15

lez.  Insulated Lypes inci.
2 T 83¢

3 AC-DC CHOKES
PO o m 0 200
() n fiame. 1
e Sl ©88¢

TEN 3- SECOND YIMER
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i Res 5o 88¢
40- RECORD CADDY
Wrought Lirleds ('U rec.

wils Lt j 3 n I
o 8& albums 15 e 88¢

70 TERMI_NAL SYRIzPS
-I: SJ-I‘.. nig to 088¢

75 MICA CONDENSERS
SINH25 Lo 0l ile

Po 25 v s. I(
)IB 100. 3 v llllc eg. 88¢

SYLVANIA YV MIRROR
tevl. Many
88¢

us 2 &1
40 TUBE SOCKEYS
4 1o H'p e i} !
ield-based 2 Ibs
shield:bas '88¢

$25 SURPRISE PACK!
targe & varied ar radi v88¢

& TV part It
7 SCREWDRIVERS/RACK

cwrlrin

All part Inelude e

‘:"N:', batteric. struct oy g
less transistors ¢

dl\)de.)l\,\;l. ‘52 l:h" ¢ 31 5 gg
FRANSISTOR PRE-AMP

for G-F cartridues, fits an
amp. Sclf-powered. Include
all  parts, instruc- s

tions . ... - N 4'88

I1.0 IUU()V 2 1hs. 88¢ w|(~l i { '0“ )8 \\ 1|88e
NEW FOR ’'59! 8” COAX SPEAKER
DO-IT-YOURSELF-N-SAVE e Hn(i F<T STEREQ v M}:L\
6-TRANSISTOR ﬁ'f,eu.xe.“l“'rc‘l:m.“' 2

. magnet. o AL

RADIO KIT 4 = $6.99

BASS REFLEX
SPEAKER CABINET

tural for above enast Mo
W or bl 1\u.le ~ IR
or shelf

\ ].
Reg S18 .. * ' 58,88

FREE!

GIANT (6-PAGE BARGAIN FLYER!

lHOW TO ORDER:I
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age; excess returncd o
CLUDE POSTAL ZONE NO
ea. add'1. Ib.}

[

January, 1959

ORDER BY
8

in address.

75-PC. RESISTOR SPECIAL!
WW.  precisic eartomn van

able, min 1
Wortn 315, " 88¢
60-PC. CONDENSER SPECIAL'

A T
10 ELECYROLYYlCS
The™ o s, e, S12 17188¢
Cl: ll“"lOBl»B“Y BENCH}]‘YYE‘\SE o
. St M e 8By
12 POLY BOXES
Svcu?urn D el . 88¢

125 CERAMIC CONDENSERS
Hi-Q dises, tubulars. To .01 88
mf. 2 ibs. Reg. $12.50. ¢
FILAMENT TRANSFORMER

) 1/60 cycles to 63VC
1.5 2 ths. Reg. 88¢

6 SILICON DIODES
tvanla INUZ. IN23. Reg.
506, 5 88¢
4 TRANSISTOR 0SC. COILS

for printed circuit & tra -
(or portable radios. Reg. 88¢

10 PANEL SWITCHES
Asstd, [13VAC, power. multiple
et ST nr’<'r
Db 2 nl s sn 88¢

70 COILS, CHOK ES

3

T, RE

too. 1bs. Rem S15 88¢
5 ROLLS “MICRO" WIRE

Riae 24 hru 32, for Gt

sistor & un mu eircuils.

et B ' cuils. g@g
400-FT. HOOKUP WIRE

Factory.cut tor honhhy Ise.

ned. w/assid. insulation,
colors. 3 Ihs "88¢
a0 PRECISION RESISTORS

v carboloy &
W 10() olnm o 1 me
17, = 88¢

Reg.

60 KNOBS, RADIO & TV

6 FERRITE CORES

B8 erind 3 e S5 88¢
20 PRINYED CIRCUITS
Builtin uits, el ggg
40 HI-Q CONDENSERS
j ”'\ ‘,“{mvl‘.'x".;' NI'o's too! 38¢
15 V.OLUME CONYROLS
b duu e Rex 5o 88e

“8 TRANSISTOR SOCKETS
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e ieigge
JEWELERS' PLIERS

Ej rome plated, drup-forged steel.
Sid 1 cutter For

?{:g preeisian  work 1 1b 83¢
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ng. Reg >0 s . 88¢
CONDENSERS
<7 88¢
15 ROYARY SWITCHES
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o A
AC 1 Rl‘K N e 88¢
T L e
calibrated  cuss Re 83 ¢

40 DISC CONDENSERS
fer-thin. L0 .0t mt. Reg 88¢

40 SUB-MINI

4 OUTPUT TRANSFORMERS

S0l.G. . 3 bs. Reg

bsl etc s 1.0
8-PC. NUTDRIVER KIT

&3 value. Plastic handle. 3 16

2 16, 11,32,
T 167 qteel socket wxenches
in plastic case. 1 88¢

WORLD'S SMALLEST RADIO

2x1Ix17. Kit incindes loapstick,
Jucks. duwla, ele. w instruc-
tions, 1 1 Reg. § 88¢

Asstd. colors, |; .nlmiuyl\'{ Some 2 P-N-P TRANSISTORS
wirth §1 ea. 1hs eg Fopular make. For hundreds
17 88¢ of projects S alu 88¢
3s POWER RESISYORS 4 POWER WOOD BIYS
WAy to  10.000 Hi-Q steel 2.
ms: xcl \u \o 5. 3 lbs. F s, ._n-.e( 57 long
Rk 15 88¢  nigssl " 88¢
HI-FI 12” SPEAKER AIR-POWERED
Well known U, S, maker. 0- TRANSISTOR RADIO
100 ceveles 3-1 ohm v.e
As  deserive i July  Pop
teavy AU Alnico mag- i
Flectronies U(.‘V(.Inp(‘(] by Tele-
net. 3 U 33'99 powe Pocket iteratl
3-TUBE AC-DC AMP. titkes power out ol he air from
rulinted energy of local ralio,
(te:cg | Ly wived.y ready] [Tvi stpuivne (N0 BATHENILS
cp. vol,

2.99

ne contral

TUBES. $1.91 ENTRA
“BLACK TYPE HEADLINES, i.e.
COAX SPEAKER, $6.99
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PUSH BUTTON GARAGE DOQOR OPERATION
FROM YOUR CAR—BY RADIO CONTROL!

* Gives sofety and convenience to the entire family
* s easily installed using common hand tools

* Increases the value of your home

% Costs surprisingly (itile
PERMA-POWER Radio-Controlled Garage

You can easily give your
family the safety and secur-
ity that come from heing
able to drive right into a ¥
lighted garage without hav- §
ing (o get out to open the
heavy garage door by hand
When you install the ingen
ious radio-controlled
PERMA-POWER Garage Door 56 4
Opener (it's easy to do, using tools that
You now have), you'll discover a whole 5
new world of convenience. PERMA-POWER g :‘ h
gives you a complete package—all the
parts, all the hardware—and detailed
mstruction sheets and diagrams, so that
you can make the installation yourself, in
just a few hours, at cnormous savings.
Learn how you can give your family
safety and convenience, increise the value
of your home, and save money doing it.

Door Opener

e

PERMA-POWER, 3110 N. Elston Ave., Chicago 18, III.
Please send me FREE LITERATURE at once, describing how
easily I can save money installing a radio-controlled
PERMA-POWER Garage Door Opener.

LEARN
RADAR MICROWAVES
COMPUTERS
TRANSMITTERS
CODE © TV e RADIO

Phila. Wireless Technical Institute
1533 Pine S¢. Philadelphia 2, Pcnna.
A Non-Profit Corp. Founded in 1908

Write for free Catalog to Dept. p-159

synchronous motor,” and what are its ad-
vanlages and disadvantages?

A. To explain the electronic function of a
hysteresis synchronous motor would re-
quire more time and involve a more de-
tailed discussion than is possible now. Sup-
pose we consider the result that is obtained
from the use of such a motor. First, it
has a much lower rumble level because of
special rotor and stator design and it is
manufactured to very close tolerances as
far as bearings and other fittings are con-
cerned. Secondly, the hysteresis synchro-
nous motor is insensitive to voltage changes
in the power line and maintains consistency
of speed regardless of line fluctuations.

Q. Can you think of any cases where the
less expensive four-pole motor would be as
satisfactory as the hysteresis synchronous
motor?

A. Yes. If a modestly priced amplifier is
purchased, then the same quality level

Motorola, RCA, GE & Link
Reconditioned Commercial FM
Communications Equipment

30 to 50 MC—152-172 MC 450 to 470. Meeting all FCC
License req. for taxi, police, fire, construction, ete. $139
& up.

Motorola & GE for double conversion receiver. .

COMMUNICATIONS ASSOCIATES

165A Norfolk St,, Dorchester, Massachusetts

$55

110

should be pursued in purchasing a speaker
and turntable. Again, the link-of-the-chain
| analogy comes to mind. Operating a very

fine amplifier in conjunction with a budget-
‘ priced speaker will, in effeet, limit {he per-
formance to the results obtainable from
that particular speaker. In other words, a
fine amplifier will only sound as good as
the speaker through which it is played.
Our turntables are available in price ranges
from §39.00 to $129.00. They have been
designed and manufactured with the con-
sumer in mind. We want to provide the
purchaser with freedom of choice to select
a turntable that will complement other
units on any price level.

Q. Then, in a nhigh-quality hi-fi stereo or
monuural system, you wounld recomainend
a hysteresis synchronous turntable?

A. Yes, without qualification.

Q. To touch for just « minute on the old
problem of a record changer vs. a turn-
tuble-tone-arm combination. do you honest-
ly think that the forty-odd dollars tha! a
person pays over the cost of a good record
changer is really well spent when he
chooses the turntable-tone-arm combina-
tion?

A. Such cost is fully justified when one con-
siders the investment that the average con-
sumer has made in records. With the
advent of stereo, the need for carefully

Always say you saw it in—POPULAR ELECTRONICS
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, N A ; : FREE. TUBE BRIGHTENER ON  ORDERS

FREE' POSTAGE' IN. US.A. & TERRITORIES ™ OF $10.00-OR MORE

e

LL TUBES
CUARANTEED
ONE FULL YEAR...

NOTE: When ordering receiving tubes be sure to enclose

ANNOUNCING OUR NEW PRICE SCHEDULE

Effective July 25, 1958 oll tubes (Rodio & Television re-
ceiving) will be sold ond shipped ot the fantostic price of
only .48c ea. or $45.00 per hundred. Any “on hond
orders ot that time will receive credit for futuce purchaoses.

THE TUBES ADVERTISED MEREIN ARE NOT NECESSARILY * NEW
TUBES BUT MAY BE ELECTRICALLY PERFECT FACTORY SECONDS
OR USED TUBES AND ARE SO MARKED

All TV, & Rodio Tubes ore tested by our supplier under
actuol conditions in Rodio & TV chassis ar in Hickock Tube
Testers Model 533A.

And, of course, the famous Standord Line guarantes re-
mains in effect: All tubes guaronteed 1o be replaced free
if they fail to function efficiently within one yeor's time.
(defective tubes must be returned intact, postoge paid.
Refunds will be cheerfully made within five (5) days if
not completely satisfied.)

«8c for eoch tube or $45.00 per hundred.

082 3ats SV6GT  6BES 651 767 1207 3M7GT

oze 3AUS  SWAGT  68FS 438GT 758 12547 3550

TASGT  JAVE  5X4G  6BGSG  63A7 767 12567 35AS

1A7GT  3BAs  5XB sBHE 8387 7H7 12807 3585 3

183GT  38CS SY3GT  6BHB  65C7 757 125K7  35C5 o 525 ©&70

1c5GT 38E6 SY4G  8BMK 85F5 X7 12SN7GT 3516GT " s 00 i LYAR

1ce 38NG 53 #BKS 45676567 TU7 12507 35wW4 10" - 530' 2‘,: e 95‘00
17 J8UB 524 8BK7 65H7 INT 125R7 3574 " Leement 00 S

1H4G 38Ys 648 6BLIGT 6337 7Q7 12VeGT  3SZ4GT 12?2 - $35- '),4” (when- ‘29 _00
1HSGT 3876 4AB4  6BN&  65K7 7”7 17weGT 352567 = ' ailable) %

e a1 6aCT  68Q6GT 6SL7GT 757 12x4 #37 $ " gvot Sle!

as 3css 6AFS ssay esSNTGT V7 1223 239/44 s

1tas 3CF6 4AGS  6BRE ssa7 TW? 1247 za

184 3css 6AG?  6BSB 6587 786 14aF7 =42

nes 3076 SAHAGT 6BYSG 6T 7x7 1484 EXt

1nces 304 6AMs  6BIS oT8 774 147 a5

TLHa 305GT  6AKS 6827 6U4GT 714 14¢8 za7

NS 354 sAKs  6CS sus saws 14H7 s0as

INSGT Ve saLs oCs sus 1248 14N7 5085

1PSGT  48C8 SALTGT  6CBS ov3 12488 14Q7 50C5

JQsGT  4BQTA  6AMB  6CBS sveGT 174G5 1357 50C6G

1”5 anss GANR  6CD6G  6W4GT 12476 17AX4GT SOL6GT

155 a8us 6aQ5  6CF6 sWsGT 12aT7  170Q6  50Y6

" 427 6AQs  6CGT  bXs 12aU6  19aUs 5077

WSGT 4CBs 6AQ7GT 6CG8  6X5GT 12AU7  198G6G =57

1ue saMB  GARS 6CHB  6X8 17av6  19C8

s SANE  6ASS scts 4Y8G 12av7 1946 =80

™ 5AQ5 6AS8 SCME 7a4 12AX3GY 1978 =Bl

w2 5A58 PSS M7 7AS 12ax7  19X8 171761 o,

X2 SATE  6AUAGT 6CN7 T4 17a17  25ACS  1INIGH Any 14 Tube 10.95 Ay 17 1, 15'95
243 5AVE 6AUSGT  8CUG TAT 1284 25AVSGT 117P7GT il ’3 9 Any 197 ... 18 2
745 sAWs  6AU6  6DG6  TAB 17846 25AX4GT 11723 95 oy 19 Tub -29
247 saza  6aUs  6DQ6  TB4 128E6 258KS 1172467 Any 277 e... 20 29
24F4A  SBKY 6AVSGT 6DT6 785 12866 25306  11726GT Tube N
287 5BRE 6AVE  6ES 788 128H7  25CD6G 807 Prices q, n i 24_29
28N4 5807 6AWE &Hb 787 128K5 25CUS 9002 o Orger Tub

2071 5BI7  GAXAGT 6l4 788 12806 25L6GT 9003 5 On Req,
265 5¢GB  GAXSGT 6&JS 7¢a 17887 25W4AGT 9006 — e
ax2a  Sle oaz8 816 e 12CAs 2525

3A2 st8 6BA6  6KSGT  TC6 12Cus 2526

343 suB 68C5 K7 7¢7 17006 =27 V ANY TYPE Remember -— NO Dud Reguired.
3As 5UsG  6BC3 ol 766 1235 =30 o

e e en & e e B ANY QUANTITY All tubes guaranteed one yeor.

Picture Tubes shipped FOB.
Herrison, N. J.

ARD_LINE

ELECTRIC COMPANY
J..* Pho ‘v \

v
o
ALl RECEIVING TUBES SENT POSTACE PAID
Please send 25¢ handling for orders wnder $5.00 Send 259
deposit on C.OD. orders and please send opproximate postage

on Canadian ond foreign orders

Above is only a partial list — order sny type at the
: price or send for free tube fist and order blank.
We h over 5,000 tube types on hand or at easy
access, including special purpose, industrial and ‘fvans-
mitting tubes which are slightly higher. !

January, 1959 [
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ORDER BY MAIL AND SAVE! |

'rv PICTURE TUBES

|

!I 10BP4  §7.95 16WP4  $15.20)17TP4. $19.30|21EP4  $14.95
f 121.P4 8.95|16TP4 10.95| 20AP4 19.30/ 21FP4 15.95 ’
| 14B/CP4 9.95| 17AVP4  15.20| 20CP4 13.90 21WP4 1730 |
160P4 14.95|178P4 10.95| 201P4 17.95/21YP4 15.95
I' 16EP4 15.90(17CP4 17,00/ 21AP4  22.10 212P4 14.95
( 16GP4 15.90 | 17GP4 17.60| 21ALP4  20.95 24CP4 23.95 |
16KP4 10.95 | 17HP4 1360/ 21AMP4  19.95/24DP4  26.95
16LP4 10.95 | 17LP4 13.60{ 21ATP4  20.95| 27EP4 39.95
| 16RP4 10.95117QP4 11.95] 21AUP4  20.95|27RP4 39.95

27"—6 month guarantee—all others 1 year. Afuminized Tubes
£5.00 more han above prices. These prices are determined o
include the return of an acceptable similar tube under vacuum.
ALL PRICES FOB CHICAGO. ILLINOIS. Deposit required,
when old tube is not returned, refundable at (ime of return.
25% deposit required on COD shipments. Old tubes must
be returned prepaid. We ship anywhere.,

WRITE FOR COMPLETE LIST

—PICTURE TUBEOUTLET—

3032 MILWAUKEE AVE., CHICAGO 18, ILLINOIS
Dickens 2-2048

|

WANTED!

Equipment, components or parts!

The 267,000 purchasers of POPULAR
LELECTRONICS are always in the market
for good used equipment or components.
So, if you have something to sell, let PE
readers know aboul it in our clussified
columns.

It costs very little: just 50¢ per word in-
cluding name and address. Minimumn mes-
sage: 10 words. For further information,
write:

Martin Lincoln

POPULAR ELECTRONICS

One Park Avenue, New York 16, New York

ENGINEERING OR COMMERC

BACH. SC. DEGREE 1N 27 AMONT
trontes or Power major), Chenl.. Ac
(Gen.

Unlimited opportunity in

Civil, Lleer,

in Business Administration Motor Transport

(Elee-
. IN 36 MONTItS

Met.) . Capable students faster. Visit ean . see well-equipped
Jabs. More professional class hours, Placement service. Prep courses.
Approved for Vets. Lnter March, June. Sept.. Jan. Low (ost. Write

Jdenn MeCarthy. Dir. Adm.. for catalvg and ook “Your Cureer in
Fngineering und Commerce.”*

—> at TRI-STATE COLLEGE 3

619 College Ave.
Angola, Indiana

e

Send for
PATENT INFORMATION
Book and
INVENTOR’'S RECORD

ATTORNEY
ASSOCIATE EXAMINER
U.S. PAT. OFF, 1822.1929

without obligatron

GUSTAVE MILLER

13-PE WARNER BUILDING
WASHINGTON 4, D. C.

Patent
V. S. NAVY DEPT,

PATENT LAWYER
12

REGISTERED PATENT

Attorney & Adviser
1930.1947

machined turntables and free-moving arms
is especially important. To my way of
thinking, the appearance of stereo on the
scene makes it more important than ever
to utilize precision turntables and quality
tone arms in order to realize the full range
of musical material that is available on
records today. Besides, with our turntable
and tone-arm kits, the price dilference is
negligible.

Q. As with all fine equipment, I suppose
turntables require periodic maintenance.
Is there anything the home user can do to
Leep his turntable in top condition?

A. Yes, there are a few simple rules to be
followed. The cardinal rule is to keep your
turntable clean. Do not use it as an ash-
tray or as a rotating base for a flower pot.
Dust never does any piece of quality equip-
ment any good. If cleaned as directed in
the instructions and lubricated at the rare
intervals that are required, a quality turn-
table will give many years of untroubled

service. 30~

AAAAAAAAAAAAAAAAAAAALAAAAAAAAAL

FM in Your Pocket
(Continued from page 36)

end of the band does not come through,
spread the turns of the tuning coil L1
slightly. Compress to obtain the low end
of the band.

| In order to increasc sensitivity in very
weak signal areas, place the receiver near
any metal surface. This method of loose
coupling utilizes the metal object as an
antenna. 30—

HOW IT WORKS

Through the use of a superregencrative tvpe de-
tector, gain comparable to a full superheterodync
| recciver has been obtained. The circuit utilizes two
separate oscillators.  The first, an r.f. ultra-audion
tvpe, is tuned by L7 and CI to the incoming r.f. sig-
nal. The interelectrode capacitance of V1 is used to
provide the feedback to sustain the oscillation. A
quench oscillator of the Hurtley tvpe. whose tank
circuit is L2 and C4, switches the grid circuit of VI
| n and off at a 30-ke. rate. Its only purpose is to
interrupt the high-frequency oscillation.

An r.f. signal appearing in the tank circuit triggers
the ultra-audion oscillator on before its normal period
and keeps it on slightly after the quench frequency
would normally kill it. The “extra” period of oscilla-
tion by the ultra-audion section results in a large
plate current change. This change appears as the au-
dior signal in the earphone. Since the incoming v.f. sig-
nal is used only as a tiigger to fire the high-frequency
oscillatnr, 1he over-all gain of the circuit is not de
pendent either on the strength of the incoming signal
or the gain of the tube.

i

i

D

i

i

|
|

Always say you saw it in—POPULAR ELECTRONICS
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Power from the Sun
(Continued from page 34)

ciencies as high as 10% (rom regular pro-
duction cells and 13% from laboratory-pro-
duced cells were developed in two years.
Solar Cell Applications. The areas
where solar cells hold the most promise are
those in which no other source of elec-
tricity is available. In general, solar cells
will be employed in conjunction with a re-
chargeable storage battery to provide a
continuous power source, day or night.
e Solar-powered flashlights are now under
evaluation by both the Signal Corps and
the Navy. These [lashlights use recharge-
able batteries that store up power for night
use. Approximately five hours of sunshine
provides enough power for one hour of con-
tinuous use at night. In addition to mili-
tary applications, solar-powercd flashlights
would be valuable for campers, etc.
® Due to the low power drain of d.c.-pow-
ered clocks, solar cells are casily capable of
keeping an electric clock operating con-
tinuously.
® A solar-powered radio is already on the
market. Made by Hoffman, this radio holds

solar cells in its handle. Containing four
rechargeable batteries, it can be charged
from sunlight or from an incandescent
lamp. The charging-to-operating ratio is
about one-to-one. The “Solaradio” can also
operate directly from the solar cells.

e Bell Telephone Laboratories conducted
successful experiments using solar bat-
teries to power a rural carrier telephone
system in Americus, Georgia. Although the
solar-powered system was not economically
competitive with other sources of power,
the experiment was technically successful,
e The Vanguard satellite now circling the
earth has six solar batteries, each contain-
ing 18 cells. These batteries supply power
to the satellite’'s radio transmitter and
should last for many years—depending on
unknown factors such as meteorite bom-
bardment, cosmic dust, etc. Unless the cells
are damaged, they should outlast the radio
transmitters which they power and the sat-
ellite itself.

Future Prospects. At present the limit-
ing factor to widespread use of solar cells
is their cost. Today, the cells cost about
%100 for each watt they can produce. But
even this figure is one-fifth of what it was

Get This Valuahle Book

\

A

———

Just For Examining COYNE’'S New Set

on 7 DAY FREE TRIAL!

Yes, you get our big Diagrams book, FRELE!
1t's like a road-map that shows you the way
to easier ladio-TV repair. Needed by every
serviceman. Complete 113227 Schematic Dia-
rams on many Radio and TV sets help cut
servicing time. Includes simple instructions on how to
use diagrams and picture patierns This huu_l{ is yours
FLLER tor asking to see Coyne's areat new i-book set,
“Applied Practical Radio-Television!”’
AT LAST! MONEY-MAKING HKNOW-HOW” ON
TRANSISTORS, COLOR TV AND SERVICING

Coyne's great 7-volume se! gives you all the answers FR EE Y
= Just mail coupon for 7-volume set on 7 days free trial, We'!l include book of 150 TV-

to servicing problems—auickly! For basic “know-how
that's easy to understand you'll find everything you
want 1 Volumes 1 to 5 on over 5000 practical facts 5 YEARS Radio Patterns & Diagrams. If you keep the set, pay $3 in 7 days and $3 per month untib
and data. Every slep from fundamentals to instalting, OF VALUABLE $27.95 plus postage 1s paid. (Cash price, only $24.95.) Or you can return the library at our
SUPPLEMENTS expense in 7 days and owe nothing. YOU BE THE JUDGE. Either way, the book of
TV-Radio Patterns is yours FREE to keep! Offer is linuted. Act NOW!

IN ONE
GREAT SET!

SEND NO MONEY!

servicing and trouble-shooting all types of radio and
TV sets. So up-to-date it includes the latest on COLOR
TV and UHF. All this plus Volume 7
TRANSISTOR CIRCUITS the most com-
plete book ever published on the applications of
transistors in efectronics. New! Set has color-
ful design, washable covers.

FREE BOOK — FREE TRIAL COUPON!

V\{ith your, set you
3 e

EXTRA! 868 Page TV Encyclopedia tncluded! 2,.5:.,_3' suaplement

For speedy, on-the-job use, you atso get Volume & Service FREE for S

famons Coyne CYCLOPEDIA. Answers problems on | Years, H=ePs ¥oUr

Educational Book Pubiishing Division
COYNE ELECTRICAL SCHOOL, Dept. 19-PE
1501 W. Congress Pkwy., Chicago 7, VIl
\)

¥

St Send T-Volume Applied Practical Radlo-Television™* for 7 days
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prepared by the Editors
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Pacific International College of
Arts & Sciences
Primarily a correspondence School
Residence classes also available
5719-W Santa Monica Blvd.
Hollywood 38, California

PACIFIC

INTERNATIONAL

INVENTORS

“Patent Guide” containing detailed informatinn concerning
patent protection and procedure with ““Record of Inventlon™*
form will be forwarded to you upon request—uw lthout, obligation,
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Registered Patent Altorneys

99-A Washington S, D. C.

”, learn how to protect your invention, Specially prepared
I District National Bldg.
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only three years ago. As the cfficiency of
solar cells increases and improved manu-
facturing techniques are devised, the price
of solar cells will come down. They will
then be used in many new applications.
Imagine a house shingled with solar cellst
Enough electrical power could be provided
to supply all household needs. And imagine
great solar power plants far out in the
desert providing power for entire cities'
Solar power is only in its infancy, but its
future secems truly limitless. —30—
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After Class
(Continued from puge 58)

the {wo remote ends, producing an electric
field in the form of electric lines of force
that streteh from one end of the dipole to
the other (Fig. 5).

The shape of the field traced out by the
electric lines of force resembles the Earth's
longitudinal meridians. Since both the
electric lines and the magnetic lines dis-
cussed previously are caused by the same
fluctuating electron current, they must ex-
ist together at all times. Hence, an electio-
magnetic wave in space must always have
two components: a magnetic component
and an electric component.

The Two Components. It can be scen
from Fig. 6 that the magnetic lines enter-
ing and emerging at right angles to the
paper must always be perpendicular to the
electric lines drawn in the plane of the
paper. The magnetic component results
from the current in the radiating antenna;
the electric component is due to the poten-
tiuls in the antenna. Furthermore, these
two components are always at right angles
to cach other.

The current in a transmitter tank coil
is generally a sine wave in form. Thus, the
wave in space can be depicted as sinusoidal
disturbances in the medium (Fig. 7). Since
the wave has two components at right
angles, two sine waves must be drawn in
two perpendicular planes.

The whole “package” is the radiated
wave that induces an electric potential in
any conductor it happens to cut through.
Two inducing actions occur simultancous-
ly: (1) the cufting of the receiving antenna
by the magnetic component, and (2) “push-
pull” action of the electric conipohent.

Polarization. Now the word “polariza-
tion” can be given real significance, A verti-

Always say you saw it in—POPULAR ELECTRONICS
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cal transmitting antenna causes a wave to
he wvertically polarized (Fig. &), which
means merely that the magnetic lines
radiate outward in concentric cireles which
lie in horizontal planes, and that the clec-
tric lines move out in planes which are
perpendicular to the surface of the earth
(vertical planes).

This explains why a receiving antenna
must be oriented in the same direction as
the transmitting antenna for best recep-
tion. If the transmitting antenna is verti-

MAGNETIC FIELD

lund MAGNETIC FIELD

/"\
{ \ ) //\
v */‘ ? TIME
o o (i i
O\ I 4
AN /

/
/ELECTRIC FIELD — ELECTRIC FIELD

Fig. 7. An electromagnetic wave in
space consists of two components lying
in planes at right angles to each other.

Fig. 8. Two similarly oriented antfen-
nas are said to be properly polarized
because the passing field can induce
maximum e.m.f.'s for this condition.
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TRANSMITTING ANTENNA

cal, the horizontal planes of the magnetic
component can cut through the vertical
receiving antenna at right angles. This con-
dition, as we know from elementary mag-
netic induction principles, causes the maxi-
mum induced e.m.f.

Similarly, for like orientations of an-
tennas, the electric component passes the
receiving dipole parallel to it—this time
meeting the requirement for maximum
cleetric induction. Any other orientation
causes a decrease in both inductions and
consequent loss in signal strength. 30—
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DIRECTORY

NEW
SCI DIRECTORY

goes on sale soon

Imagine having access to the largest, most complete sports car
showroom in the world -where sports and economy cars of
every make and model are waiting for your inspection. A unigue
showroom—with no fancy talk, but plenty of good, solid facts.
A place where you can browse for hours on end and check out
just about every car available—

That, in effect, is what the SPORTS CARS ILLUSTRATED DIREC-
TORY represents. It’s the world’s most complete guide to the
buying and servicing of sports and economy cars. On sale soon
at newsstands all over the country, the 1959 edition of the
SPORTS CARS ILLUSTRATED DIRECTORY has 160 pages of valu-
able, helpful information like:

ROAD TESTS OF THE EIGHT MOST POPULAR SPORTS
CARS — Alfa Romeo, Austin-Healey, Corvette, Jaguar XK 150 S,
Mercedes-Benz 190 SL, MGA Coupe, Porsche Coupe, and the
Triumph TR3 A,

BUYER'S GUIDE TO READILY AVAILABLE SPORTS
CARS (complete with spec sheets)—A.C., Arnolt-Bristol, Aston-
Martin, Berkeley, Borgward, Elva, Ferrari, Lancia, Lotus,
Maserati, Mercedes-Benz 300 SL, Morgan, 0SCA, SAAB GT, Sprite.

BUYER'S GUIDE TO LIMITED PRODUCTION CARS
(complete with spec sheets)—Abarth, Atlard, BMW, Bristol,
Cisitalia, Cooper, Detlow, DB, DKW, Elva, Facel Vega, Fairthorpe,
Frazer-Nash, Gordini, Gregoire, Jensen, Jomar, Kieft, Lister,
Lotus Elite, Moretti, Nardi, Pegasso, Salmson, Stanguellini,
Talbot-Lago, Turner,

BUYER'S GUIDE TO LIGHT CARS (complete with spec
sheets)—Alfa, Austin, Borgward, Citroen, DKW, English Ford,
Fiat, Hillman, MG Magnette, Metropolitan, Morris, Opel, Panhard,
Peugeot, Rambler, Riley, Renault, SAAB 93B, Simca, Sunbeam,
Taunus, Triumph, Vauxhail, Volkswagen, Volvo,

PLASTIC SPORTS CAR BODIES BUYER'S GUIDE Alken,
Almaquist, Devin, Victress, etc.

SPORTS CAR ACCESSORIES AND TIRES — a thorough
round-up of new products in the field.

SERVICE DIRECTORY - a complete listing of dealers all
over the United States who service sports cars and stock spare
parts,

Once you see the 1959 SCI DIRECTORY, you'il agree that it's
the greatest showroom of ail—a breathtaking panorama of the
wonderfully exciting world of imported cars! Sports car fans
won't want to miss this 2iff-Davis publication,

THE SPORTS CARS ILLUSTRATED DIRECTORY
goes on sale in January. Watch for it—only $1.00,
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Among the Novice Hams
(Continued from page 86)

waves are fed to the next stage of the trans-
mitter or to the antenna system.

An important property of a class C am-
plifier is that, as its plate voltage is varied,
its plate current will vary in step with the
voltage. If the plate voltage is doubled, the
plate current will double. If the plate volt-
age is halved, the plate current will also be
halved. The power input will be quadrupled
or quartered under these conditions. Fur-
thermore, the power input and output of a
class C amplifier varies as to the square of
a change in its plate voltage,

Modulation. This property of class C
amplifiers permits them to be plate mod-
ulated for amplitude-modulated (AM) ra-
diophone operation by applying the mod-
ulating signal in series with the dec. plate
voltage to the amplifier. The modulating
signal then effectively varies the plate volt-
age and hence the amplifier output.

A class C amplifier cannot be used suc-
cesslully in applications where the amplifier
output must be a true reproduction of the
input signal. This is due to the “putt-putt”
nature of its output signal and because a
very large amplitude change in input signal
to a class C amplifier produces a very small
change in its output power,

Figure 1 is a diagram of a typical triode
r.f. power amplifier feeding a Hertzian an-
tenna. You may be required to draw a sim-
ilar diagram as part of your examination
for a Technician, Conditional, or General
Class license. In operation, the incoming
signal is fed to the grid of the tube via the
tuned link-coupled input circuit. The signal
is amplified in the tube and fed from its
plate to the output tuned circuit. From
there, the signal is inductively coupled to
the antenna system,

The Faraday (electrostatic) shield be-
tween coils L3 and LJ eliminates capaci-
tance coupling between them, thereby re-
ducing the likelihood of undesired harmonic
energy reaching the antenna.

Neutralization. The small capacitance
between the control grid and the plate of a
triode used as an r.f. amplifier couples part
of the r.f. voltage on the plate back to the
grid. This fed-back voltage acts on the grid
exactly like an externally applied signal.
Therefore, it is amplified by the tube, to
appear again at the plate; from there it is
once again coupled back to the grid by way

Always say you saw it in—POPULAR ELECTRONICS
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of the grid-to-plate capacitance of the tube.

Unless precautions are taken to combat
1his action, enough energy may be fed back
{from the plate to the grid circuit to cause
the amplifier to self-oscillute and deliver
output at a frequency determined by its
tuned circuits without external excilation.

To prevent such oscillations, this circuit
employs a balanced plate tank cireuit (L3,
C2). 'The plate of the tube is connected to
one end of it, and a newfralizing capacitor 18
connected between the opposite end and the
grid of the tube. The neutralizing capacitor
is then adjusted until the r.f. voltage fed
back through it from the plate tank circuit
to the grid just cancels out that fed back
from the plate to the grid through the grid-
to-plate capacitance. The amplifier is then
newtralized, and it will not self-oscillate.

Self-oscillation in an amplifier is unde-
sirable. It can result in output on undesired
frequencies, reduced efliciency, and gener-
ally erratic operation.

News and Views

Terry Rogers, WV2BFP, (15), 43 Cayuza St..
Auburn, N. Y., pushes the output of his Heath-
kit DX-40 to a 40-meter folded dipole antenna
via a set of balun coils, and he receives with a
Heathkit AR-3. He has made 24 contacts in
seven states in two weeks on the air. Terry
believes (correctly) that many non-arriving
Novice QSL cards are actually sent to a
wrong or incomplete address, judging from
the addresses on the cards he collects from
his neighbors up and down the street. A young
lady named “Terry,” who received one of
them, was “all shook up” by the remarks on
16! 1 am Mac Murray, KN4VNY, 309 Waverly
Way, Greenshoro. N. C.. thinks he lives in
QRM Corner. There are seven hams. six of
them Novices, within two blocks of his home.
and there are at least ten new Novices in
Greensboro. Mac's record is now 300 contacts
in 31 states on 15 and 40 meters. as lie waits
for his General Class license to arrive.

Roger Ogden, VE2ZAYW, P.O. Box 414, Cow-
ansville. Quebec, Canada. excites a 275’ “long
wire” antenna with a Heathkit AT-1 trans-
mitter running 25 watts with the help of a
Heathkit AC-1 antenna coupler. Rog re-
ceives on a Hallicrafters S-40B with an added
Q-multiplier, and a “surplus” BC-224. In a
year, he has made over 800 contacts in the 48
states, Russia, Roumania, Austria, Algeria, and
many other foreign countries, but he still needs
QSL cards from four states for his WAS.

Michael Greenspan, WYAGO/WAGLAGO,
10804 Plainview, Tujunga. Calif. made only
20 contacts in two months with his DX-40
feeding a WRL vertical antenna on 40 and
15 meters. Then he got a better receiver—a
Hammarlund HQ-100. What a difference! In
one week. lie made over 40 contacts! Mike
QSL’s as close to 1007 as he can and gets
about 75% retwrn. He offers help in obtaining
licenses. . . . . Joe Hester, KN5QJR, (18), 142
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HELP US OBTAIN OUR HAM LICENSES

K1/W1 CALL AREA

Steve Ewing (12), Bradley’s Corner, Plaistow,
N. H. (Selection of equipment)

Richard Gagnon, Parkview Dr., So. Hadley
Cur., Mass. Phone: JE 3-5695. (Code and theory)

Stephen Axelrod (13), 27 Wesley St., Newton,
Mass. Phone: DE 2-4783. (Code, theory and se-
lection of equipment)

Harvey R. Rosenfeld (13), 96 Ormond St.,
Mattapan 26, Mass. (General code and theory)

K2/W2 CALL AREA

Robert Kolin, 56 W. 54th St., New York, N. Y.
Phone: CO 5-6297. (Code and theory)

Norm J. Krajkowski, 1127 Ferry Ave., Niagara
Falls, N. Y. (Code)

Victor Farber (17), Box 70, North Brookfield,
N. Y. (Code)

Jacob Godfrey, 2322 28th St., Astorta, N. Y.
Phone: YE 2-0728. (Code, theory and selection
ol equipment)

Denis Bekaert, Box 426, Coram, N. Y. (Code,
theory and selection of equipment)

Bernard Semmel, 1755 Weeks Ave., Bronx S
N. Y. (Code, theory and regulations)

Walter Lide, 1000 Trinity Ave. Bronx 56,
N. Y. (Code and theory)

Kalman Rothman, 41 Hutton Ave., Nanvet,
N. Y. (Code and theory)

Joe Keller (14), 4 Assembly Pl Huntington
Station, N. Y. (Code and theory)

K3/W3 CALL AREA

Harris Chaess, 1414 E. Duval St., Philadelphia
38, Pa. Phone: WA 4-7107. (Code, theory and
selection ol eguipment)

Thomas H. Beckerleg, Jr., R. D. 72, Mt. Pleas-
ant, Pa. (Code, theory and regulations)

Joe Sparacino, 5603 Chillum Piace, N. E.,,
Washington 11, D. C. Phone: LA 9-1896. (Code
and theory)

Vernon Leeper (15), R. D. #3, Mt. Pleasant,
Pa. Phone: SC 2-065J. (Theory)

Avery Comarow (13), 1715 Mayhew Dr., Silver
Spring, Md. (Code and theory)

Ken A. Clagett (15), 1811 Tilton Dr., Silver
Spring, Md. Phone: JU 8-1939. (Code und
theory)

Ki1/W4 CALL AREA

Cleason Stricklin, R. 1, Logan, Ala. (Code
and theory)

A/1C Richard M. Lukacs, 306 F.M.S., Box 340,
MacDill A F.B., Fla. (Code and theory)

Tony Prevette (17), R. =1, Box 126, Union
Grove, N. C. Phone: LY 2-2127. {Code, theory
and regulations)

Tony Loftredo, 3044-A Fort Campbell, Ky.
Phone: 4167. (Code and theory)

John Gonzalez, 418 W. Maple St., Johnson
City, Tenn. (Code)

Paul Howell, 2610 15th Ave., Haleyville, Ala.
(Code and theory)

Ronnie Maples, Route #2, Box 436, Morgan-
ton, N. C. Phone: HE 7-1956. (Code and theory)

K5/W5 CALL AREA

Gene McGahey, P. O. Box 206, Isola, Miss.
(Code. theory and regulations)

Herschel E. Dwellingham, 1620 North Ave.,
Bogalousa, La. Phone: RE 5-1119. {Code, the-
ory, regulutions and selection of equipment)

John Cochran, 1800 Carl St., Fort Worth 3,
Tex. Phone: JE 6-1253. (Code and theory)

Ivey Ray Cole (14), Rt. 1. Brookesmith, Tex.
Phone: DU 2-3230. (General code and theory)

J. D. Sanford, 1750 Vogel Ave., Abilene, Tex.
{Code)

K6/W6 CALL AREA
Michael Callaghan (14), 639 Rosemont Ave.,

Pasadena, Calif. Phone: SY 3-1811. (Code,
theory and selection of equipment)

Frederick R. Washburn, 10645 Stanton Ave.,
Stanton, Calif. (Code)

Wayne Erickson (14), Army and Navy Acad-
emy, Carlsbad, Calif. (Code, theory and reg-
ulations)

K7/W7 CALL AREA

Bill Petredis, Rt. 2, Box 5375B, Issaquah,
Wash. Phone: EX 2-3223. (Code, theory and
selection of equipment)

Jim Hadlock, 15305 S. E. 42nd, Bellevue,
Wash. (Code and theory)

K8/W8 CALL AREA

Tom Welch, Jr. (14), 900 Puritan, Birming-
ham, Mich. Phone: MI 6-5306. (Code, theory
and selection of equipment)

Larry King, 3391 Jewell Rd., Howell, Mich.
(Code and selection of equipment)

Eugene II. McAlister (14). 1916 Chaucer Dr.,
Cincinnati 37, Ohio. Phone: VA 1-7853. (Code
and theory)

Robert A. Buck, 2363 West 14th St., Cleve-
land 13, Ohio. (Code, theory and selection of
equipment)

Ifal T. Weeter, Jr., 210 Front St., New Mata-
moras, Oho. (Code and theory)

Jerry David, 4819 Mayfair Rd., North Canton
20, Ohio. Phone: TY 6-2732. (General code and
theory)

K9/W9 CALL AREA

Ronnie Beddingfield, 241 West Hardin, vir-
ginia, Ill. (Code and selection of equipment)

Ted Dragotta, 15105 West Froedtert Dr., Elm-
grove, Wis. Phone: SU 2-7920. (Code and theory)

Dick Powell (14), 1936 So. Sunnyside, West-
chester, Ill. (Code and theory)

Larry Gordon, R, R. #1, Marion, Ind. (Code)

John Lorentz (15), 8814 W. Coldspring Rd.,
Milwaukee 19, Wis." Phone: LI 1-5618. (Code
and theory)

Steve Amrein, 339 Elm St., Batavia, Il1. (Code,
theory and selection of equipment)

Jim Johnson, 1108 Grand Ave., Superior, Wis.
(Code, regulations and selection of equipment)

KoO/Wo CALL AREA

Larry Minor, 410 8. Main St., Canton, S. D.
(Code)

A. L. Shugar, RFD #3, Fort Dodge, Iowa.
(Code, theory and selection of equipment)

Pete Cullum, 173 W. Randolph St Marengo,
Iowa. Phone: 2-0132. (Code and theory)

Louis Derby, Box 108, Kit Carson, Colo. (Code,
theory and selection of equipment)

Jay D. Brown, 908 N. Greenwood, Eureka,
Kansas. (Code, theory and selection of equip-
ment)

Kenneth Ilirst, Noel, Mo. Phone: GR 5-3242.
(Code and theory)

Jay Joslin (14), Kit Carson, Colo. (Code, the-~
ory and selection of equipment)

VE AND OTIERS

Clyde Barrett, 442 Robie St., Halifax, N. S,
Canada. (Code)

Dominique Lamoureux, 6 Rue Duquette, Ste.
Therese de Blainville, Co. Terrebonne, P. Q.,
Canada. (Code and theorv)

Winston Barnes, 1730 Woodland Ave., Mon-
treal 20, Quebec, Canada. (Code and theory)

Jack Summertield (26), 44 McKeough Ave.,
Chatham, Ont., Canada. (Code and selection
of equipment)

Chall Lundgren, 10159 94A St., Edmonton.
Alta., Canada. (Code, regulations and selection
of equipment)

Neil F. D. Martin, 76 Church St., Weston,
Toronto 15, Ont., Canada. Phone: CH 1-7864.
(Code, theory, regulations and selection of
equipment)

J. Barry, 22 Kendall Ave., Toronto 4, Ont.,
Canada, (Selection of equipment)

Alexander Nicholson, Box 340, Sturgis, Sask.,
Canada. (Code and theory)
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Blossom Drive, San Antonlo, Texas, runs nine

or ten watts to a modified “Sandwich Box |

Transmitter” (POP'tronics. March. 1956) on
the 40-meter Novice band. In 3': months on
the air. he has made 225 contacts in 32 states
and Hawaii. The secret of Joe’s success is
that he does most of his operating between
0100 and 0530 a.m., when interference is not

too bad. He receives on a Hallicrafters S-40A, |

and he has a dipole 22' high and a folded di-
pole 15’ high.

Jeff Walur, KNGRYF, (14), Galeta, Calif,
took a 10-watt transmitter and his BC-348 re-
ceiver on a vacation into the Sierra Moun-
tains. He put up doublets between trees for
30 and 40 meters about 40’ high and made over

200 contacts in 22 states, doing his best work |

around midnight. . . . . C. S. "Steve" Meyer,
KN@MZV, P.O. Box 302 Sargent, Nebr., is a
patient fellow. In his first three months on
the air. he didn't make a single contact. Then
he got a new DX-40 to replace his old 25-wat-
ter and made one contact. Next, six months
after receiving his licence, he obtained a Ham-
martund HQ-110 receiver and worked 11 states
in three days! And in less than a month, he
had 22 states worked. Oh yes, his antenna is
a 100’ “long wire,” and he is open for skeds
on 40 or 15 meters. the latter preferred.

Carlos G. Wilson, Jr., KN4ZKZ, 408 Green-
field Rd., Memphis 17, Tenn,, got off to a little
faster start. In just over a month on the air,
he has worked 12 countries and 19 states
using a DX-49 transmitter. an HQ-110 re-
ceiver, and a two-element “catfish” beam. . . ..
Jeff Macl, KN9OMK, 7312 W. Greenleaf. Chi-
cago 31, Ill, (14). uses a Heathkit DX-40
transmitter and a Knight-Kit receiver. His
antenna is a 40-meter folded dipole. Jeff’s rec-
ord is 100 contacts in 18 states. Alaska, Poland,
and Puerto Rico on 40 and 15 meters. . . . . Jim
Foote, KNSKSN, (18), Box 422, 356 East Main,
Gnadenhutten. Chio, hasn’t worked niany
states—only nine confirmed—but he has a
barrel of fun on the air every evening. Jim
uses a National NC-100 receiver and an old
Eldico TR-75 transmitter, for which he has
only 80-meter coils that work. His antenna
is an cnd-fed “long wire.

If you need a Delaware contact, and who
doesn’t, look for Clay Spurrier, KN3CMH,
Dukes St. Selbyville, Del. He agitates the
ionosphere with a Heathkit DX-20 running
50 watts and feeding a 40-meter folded dipole
antenna. He receives with an S-40B with a
Heathkit QF-1 Q-Multiplier added io it. His
record is 15 states worked, 10 confirmed, in
three mwonths. . . .. Ted Downing, KN5OPC,
Route 7. Tulsa, Okla., has been on the air a
month and has made 126 contacts in 31 states,
using a DX-20, a “Windom” antenna, and 2
National NC-125 receiver. In addition. he has
passed his “General” exam and is putting up
a 10-, 15-. and 20-meter tri-band beam. . . . .
Mike Lesniak, WV&BPE, 368 Muarlow Drive,
Oakland 5, Calif., has made 185 contacts in 32
states with his WRL Globe-Chief 90A trans-
mitter fecding 40- and 15-meter dipoles in
six weeks on the air. He receives with a Halli-
crafters S-38E.

Don't forget; we want to hear your News
and Views. 73,

Herb, WIEGQ
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_dedicated to serving young men and industry

SEND COUPON TODAY!

] IIEIIIIIIIIIIIIIEIIEE!IEIIIIIII

Tam T Iam not eligible for veterans edu-
cational benefits. (discharge date)

Milwaukee School of Engineering ]
Dept. PE-159, 1025 N. Milwaukee SI., Mitwaukee, Wis. =
Please send me free new booklet u
“Prepare for Your Career in Engineering” =
I'm interested in_ § _ |
tname of eourse | -]

Name ge. |
u

Address u
u

City Zone_ State . W
u

u

u
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TUNE IN THE WORLD OF EXCITEMENT
SISTORIZED TWO BAND RADIO KIT

This set tunes the broadcast han
exciting police calls, ship to shore, aireraft
amateur phone stations, code and foreign st
the best electronic buy ever otfered.) Tun
Kit includes the following
printed circuit plate, a band sw
4 two band coil, an (Ekeradio) electronic w
s, antenna trimmer,
p. and a sheet of easv-

Dept. P.E.

Phono Motor Powers Amplifier
(Continued from page 38)

ing an additional small hole in the fiber
winding support.

Coupling the amplifier power supply by
transformer action to the phono motor pro-
vides the “on-off” switch. Should battery
operation be more desirable, the switch in
the record player is a common s.p.s.t. slide
type that can be replaced by a double-pole
type. The extra pole can then be used to
switch the battery.

Components of the amplifier are wired
to a standard eight-terminal tie-lug strip.
The interstage transformer (T1) is simply
taped to the chassis with a piece of masking
tape. Keep it away from the motor coil.

There is ample room to mount a 215"
speaker in an average playver, However, a
separate plastic box is attractive and may
be placed under a pillow. Further, the
plastic box holds both the speaker and
matching output transformer and can be
casily disconnected tor use with other de-
vices.

The amplifier circuit proper is simple

WITH

up to $100.00.

special detector,
knob,
resistors, two phone clip
wire, a coil mounting cli

will work with this set.
This can be mounted on
a self-addressed g
ten cents in stam
Tollowed,

KERADIO ELE

FOR ONLY

a 107 transistor can he used for the third
Two small hatteries fu
your small ho
ummed label to facilitate shipping of this [
ps to the address below,
Your order may
In Calif. add State Tax—No C.0.D.

CTRONIC DEVELOP

650 North Fair Oaks Avenue

and typical of many published previously.
Values of Rf and R2 are nominal and
should be varied between 200,000 and 250,-
000 ohms to provide maximum gain from
the particular transformer used and to fix
the audio output to a suitable level for a
child’s room. —30—

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Electronics in Steel Industry
(Continued from page 80)

mile-long plants, the steel industry ig
naturally leery about anything new. When
the industry is operating at full capacity
(nearly 150,000,000 tons of steel g year),
even a one-day breakdown in a mill can
cost hundreds of thousands of dollars. At
the same time, even a tiny increase in ef-
ficlency can mean hundreds of thousands
saved. For a comparative drop-in-the-
bucket investment in electronics, the steel
industry can gain much more {han tiny
increases in efliciency.

When the entire steel indusiry realizes
this, it will jump into electronies with both
feet. But because of its great size and age-

THE WORLD’S FIRST THREE STAGE TRAN-
$5.00 FULL PRICE—READ CAREFULLY

d and a click on the band switch lets you enjoy
. both commercial and military,
ations from ull over the world. (It's
¢S 48 muny stations as sets costing
Min-Tube. Min-Tube Socket, a
itch. a battery switch, a tuning
and, four condensers, two
four rubber mounting feet, hookup
to-follow instructions. A 722 or
stage (Not furnished). Any phones
rnish the power (Not furnished),
ard or smull plastic box. Send only $5.00,
antastic kit, and
above instructions are not
. 80 read carefully.

U. S. Orders Only

MENTS

Pasadena, California

barts:

If the
be deluyed several months

i
R4 I" gq l I m ELECTRONIC RESEARCH, INC. ]
ea na y;et .
| 820 Baltimore, K. €. 5, Mo. |
: | oRroER NOW ON |
—_r | DOSS 30 DAY GUARANTEE I
§ b Geaganne: Qk l If for any reason you are not salisli%d with your D-400 r;| ]
p <ip. b4 3 Iah ¥ LEAK ANALYZER, return it within 30 days for full refund.
;e‘ %QA "amvur e ' $9.95 check enclosed for D-400 kit complete with I
L L srowes w seo ] i D simpte instructions for tast assembly.
S VES U E D ONEY I D $12.95 check enclosed for factory wired D-400 I
A YO Tl M AN M l ready to use. I
» Utilizing a sensitive, relaxation oscillator principie, the D-400 instrument is designed to guick-check Ship COD . R
capacitors for any condition of leakage, open circuit of for selative capacity. l check one) Kit wired I
* Testing isaccomplished by application of 100 volts 0.C. o insure accurate and sensitive measurements. I ]
A buiit in indicator makes the D-400 compietely portable—just plug in any A.C. line and use. l NAME l
o Tests leakage up to 500 megohms in any capacitor within the range of 0-1.0 MFD. Tests leakage up to ADDRESS
500 tnegohms in any electronic component. l I
ciTyY |
NOW—First Time Offered or Factory Wired and l
in Kit Form....... . . Only 39'95 Ready to Use.. ... . Only $ l 2-95 I svare |
e —— e -
120 Always say you saw it in—POPULAR ELECTRONICS
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old customs, the steel industry just can’t
move very fast. As one experienced engi-
neer puts it: “The only way to sell a new
idea to a steel man is to convince him that
it was his idea in the first place.” 30}

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Index Your Records
(Continued from page 81)

aside a page for each composer and head it
with his name. Then list each musical
piece as you obtain it, Should you acquire
a whole raft of works by one composer,
simply keep adding pages, with his name
heading each one. You will appreciate the
flexibility of the loose-leaf notebook.

Here's an example of how this works. I
have four pieces by Aaron Copland, three
on 12" LP's and one on a 7" tape. So my
page for Copland looks like this:

COPLAND, AARON

Rodeo L-1}
Appalachiun Spring L-17
Music for the Thealre L-18
Billy the Kid TL-5

It is usually convenient to index musical
personalities by their names. For instance,
my four Danny Kaye albums are listed on
a page headed by his name. Show albums
can be grouped together or they can he
listed under the names of the composers.
Home recordings can be similarly indexed.
A limited number of recordings can be in-
dexed under “Home Recordings,” a larger
number under the names of the subjects.

If you want to go to the trouble, you
might do a bit of cross-indexing. For ex-
ample, I have a number of folk music rec-
ords. So I have one page headed “Folk
Song Artists,” listing only the names of the
artists. To look up specific discs, I check
under the name headings of the different
artists.

You probably won't find such cross-in-
dexing necessary until you've accumulated
a substantial collection under any given cat-
egory and your collection becomes so large
that you sometimes forget the names of
some of the artists represented.

The beauty of this indexing system is the
ease with which it can be maintained. It
may take a little work to get it started, but
it's no trouble at all once it’s launched.
Simply make a new entry every time you
add a recording, and you’'ll always be able
to find whatever you want, whenever you
want it. —30—
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‘Make More Money Soon
Fixing Electric
Appliances

Train at Home in Spare Time
T s " % 1

= .

o

Better Pay—More Oporfuh‘i;ies

[ Get into a field where there is important work and oppor-
tunity tor the trained man. Millions of electrie appliances
are sold every year. Every wired home now has an average
of 8 BMany ol them need service and repair. Owners pay
well to have them fixed quickly, properly. This is your op-
portunity for a better job, your own part time or full time
business. NRI can give you the training you need, at home,
in your spare time.

Spare Time Earnings Start Soon

Soon atter starting you will be able to earn extra cash flxing
toasters. cloeks. tans, vacuum cleaners, etc., for neighbors
and rriends. Keep your job while learning and earning. Put
spare time to work tor you. Work in your basement, garage,
spare room. You'll be amazed how easily, quickly you, too,
can start earning many extra dollars. NRI shows you how.
Even before you finish training your spare time earnings
tmay pay ror the course und equipment.

NRI Sends Tester to Learn and Earn

' You need proper equipment fo service today's automatic appilances,

With this course you get parts to buill professional type, multi-use
Appliance Tester.  You learn to use it,
servicing. Mail coupon for FRIR
book and Sample Lesson. Nee how
! . Find out abou:
a school that for more than 40
has been training men. through

home study, for suceess. good pay

jobs. Qur reputation, record, experi-
’ ence hack up this course. Write now

Takes guess work out of

10 NATIONAL RADIO INSTITUTE,
Dept. D4AY, Washington, 1.

Lesson wnd Book &

Mail this NOW!

13
| NATIONAL RADIO INSTITUTE [
| Dept. D4A9, washington 16, D. C. '
| Send me Lesson and Book Free. No Salesman will eall. |
| Name .......
| Address
' (Sl sy o — .

J Accredited Memb

wwWw americanradiohistorv com


www.americanradiohistory.com

PORT ARTHUR COLLEGE
ELECTRONICS COMMUNICATIONS

AM FM Television Broadcast Engineering
Marine Radio Radar
CHECK THESE I'EATURES: Tuition $34 per mo.,
room & board $50 per mo. in dorm on campus.
College operates 5 KW broadcast station. Students
get on-the-job training at studios on campus. I'CC
license training with all courses. Well equipped

classrooms & lab.. am {m transmitters, radar
marine egmt.. television camera chain, experiment
lub test eqmt. & other training aids. Our glmluates
in demand at good salaries. I'ree placement service.
Have trained men from all 48 states. Approved for
Gl. Write to Dept. PE-1 for details.

PORT ARTHUR COLLEGE Port Arthur

Established in 1909

PEE WEE *Svaress~ “LIEETIME" RADIO
b JUBELESS

(AMERICAN MADE) GUARANTEED FOR YOUR LIFE
AS LONG AS YOU OWXN IT! NO TUBES.
BATTERIES, TRANSISTORE OR FLEC-
TRICAL PLUG-INS NEEDED! Will ue v«r
tan down or burn ou(' Q\I\LLEK LIAN A
/ < 3 ’q VES L

PN SPEAKE PHON
plastie c\hmet serm -conductor wave detector,
N MPORTED. MADE AND GUARAN-
IEED RY \\lEltICA\S—-\ou cun alwaya
get service

SEND ONLY $2.00 &1 .,:,‘i.m'.":’sf‘";&
3

COD postugr on arrival or send $6.99 for Doslr)md deliv T M-
PLETE READY TO LISTEN WITH LIFE GUARAN OTHI\'G
LXIRA 10 HI‘Y BV I‘I(l FREE LONG UlblA\LL NA il you
order now silable only fronu:

MIDWAY COMPANV KEARNEY, NEBR.

Dept. WPL-1
Now
You

¥:: TEST CONDENSERS

And Selenium Rectifiers UNDER WORKING CONDITIONS

& Quickly. Accurately Checks:
® Paper, Mica Ce- e Selenium

ramic Capacitors Rectifiers
Electrolytics o Flashbulbs
Continuity ® AC/DC Voltages

{ ® NOT A KIT
1 5995 postpaid, net.

3 Complete, ready to operate.
o 10.DAY MONEY BACK GUARANTEE!

FREE bl with each CA-
R PACITEST for Limited Time!

GAPAGITEST 9 with thousands already in use, is an im-
proved, compact tester. It does a giant job (o
call-backs and save you time and money. Tests Selenium
ers! Checks condensers at 150 V., the approx. working voit-

age in radio and TV sets. Meters won 't give this type of check

since applied voltage is 20 V. or less. Accurately, quickly shows
. shorted or intermittent capacitors and leaky electrolytics.
“x4”x2", Lightweight, for bench or to i
end

v PP 8 c c_os The BARJAY .C

9,95 & we'll pay postage. 145 W. 40 St., New York 18, N. V

= "1 WORLD’'S LOWEST PRICED
% Vest Pocke
“  |ADDING MACHINE

Qi{igk &, COUNTYS UP TO 999,999,999

IDEAL FOR BUSINESS AND PERSON- 95
AL USE —GUARANTEED ACCURATE.

£9 Not a tov. Operates with only a finger
ﬂ::‘k %dds subtraets, mll)llllllhllespdl

B vides Counts up tu one billion ayvs

i3 for itself over anu over. Ideal Gifi— '"I"el'.‘““~
for Business. Income Tax and School 30’“ &
use. MONEY HBACK GUARANTEE. o Tax

Send nume and address. Puy postman only $2.95

plus poslage. Beautiful rich-looking Leatherette

Case included at no extra cost. Monev bick in 10
e 7 days if not delighted. AGENTS WANTED.

3 CALCULATOR MACHINE CO., (Mfrs.)

Box 126 Dept. J-99, Huntinadon Valley, Pa.

Radiosonde Transmitter—390-410 ke, New with
tubes and antenna. Work off 2215 wvolt battery

(not supplied) nwnp s ems ogremersasmegn 1o e 1.95
Plastic Case Wet Cell Battery—2 volt, 22 A. H.
NE Wrsard Jan sne ds sl webd bl sl dNE sk 2.95

Relay—12 VDC. Ceramic, 10 A, 8 PDT. Allied. 1.49
switch—ST42D, CH, SPDT Bat. | Qu‘mtmes 25¢ Ea.
Chrome Plated, Slim Crystal "Mike—With stand
and cable, MC-110. Tull frequency........ 4.95

REX RADIO SUPPLY GO. 8 Cortiangi st Ny 7. M. -
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Short-Wave Report
(Continued from page 85)

(matched to the times for each item), and
logging scale or bandspread dial reading.
Other data that can be included are: direc-
tion or beam of transmission, the languages
used, and signal strength and readability
readings. Some DX’ers also show dispatch
and return dates for verification reports.

Some logs are kept by frequency in kilo-
cycles, megacycles, or even meters. Other
logs may show the location first, while a
few DX’ers prefer to keep their logs by
specified time periods.

It is a good idea to keep a logging scale
or bandspread dial reading (provided that
your receiver is so equipped) so that you
can find the sume station again at a later
time or date.

Let your Short-Wave Editor know your
preferred method for logging. We may dis-
cuss logs again from time to time, and the
form that you use may be of interest to
others.

Current Station Reports

Several of our reporters have asked us to
compile a list of the harder-to-hear stations,
so we are listing a number of stations this
month that are rarely heard and reported.
While many of these items were heard in
the Mid-East, there have also been many
times when these same stations have been
noted in the USA. Try your skill at logging
the following stations. All times are ST,
and the 24-hour system is used.

Angola—Radio Clube de Congo Portugues
has been found on 6135 kc. from 1300 to past
1530. Jamming takes over at 1530 wlien Radio
Gerianin s/on on 6132 kc. Portuguese news is
broadcast at 1330-1345 (Saturdays to 1100)
and at 1435-1440. The location was reported
to be Carmona; not verified. (MEC)

R, Angola, CR6RC, Luanda, has moved from
11,862 ke. to 17,790 ke. and is noted at 1720
with news and closing at 1730. (420)

Argentina—LRA, Buenos Aires, is scheduled
as follows: to Europe on 15,345 ke. at 1:00-
2000 (Spanish to 1500, German to 1600, Italian
to 1700, French to 1800, Eng. to 1900, Poriu-
guese to 2000) ; to Eastern USA over 8690 ke.
at 2100-2200 in Spanish and 2200-2300 in Eng-
lish; to Western USA at 2302-0000 in Spanish
and 0002-0100 in English. (477)

Australia—VLWS6, Perth, 6130 kc., has Eng.
news at 0600; songs and piano music. (226)

Be|g|qn Congo—R Congo Belge, Leopold-
ville, is scheduled for Europeans and Africans
at 0000 0130 (Sundays to 0200) on 9380 and
4760 ke.; daily at 0515-0730 on 11,720 kc., at
1030-1600 (Saturdays to 1700) on 9380 and
6295 kc.; and Sundays at 1000 on 4760 kc.
There is French news at 0100, 05630, 0630, 1345,
and 1550; news in Flemish at 0108, 0540, 0640,

Always say you saw it in—POPULAR ELECTRONICS
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at 250 watts. (MEC, 49)

R. Congo Belge, Elisabetliville. has appar-
ently moved from 6030 to 5940 kc. and is heard
from 1115 to closing at 1410. French news is |
at 1345. R. Congo Belge. Stanleyville, is on |
the air on 6079 kc. daily at 1030-1400 with 3
kw. Languages: Swahilit Mondays and Thurs- [ Leo 1. Meyerson
days), Zande (Tuesdays), Lingala (Wednes- |
days and Fridays), French (Saturdays and
Sundays). Local news in French is at 1300-
1305 on Mondays, Wednesdays, Thursdays

1500, and 1554. The 6295-kc. outlet is rated l

“Order A Kit Now”

from
“the house the hams built”

‘‘the World’s Largest Distributor of Amateur Radio Eqpt.”

'lOOw DSB (suppressed carrier)
50w CW, 430w AM

Sidebander

and Saturdays and there is French news from 5 DSB-] 00 Kit

the Leopoldville station which is heard at

1345-1400 daily. (MEC) ' X) ¢’ $12.00  $9.00
Bolivia—R. Cruz del Sur, CP38, La Paz. 9444 B a0 conctsieramil

kc., has Eng. daily at 1645 and on Thursdays W/T: $139.95 —~ $14.00 Down, $11.55 per mo.

at 1830. (486) VOX KXIT: $19.95 56 Cw jow! Operate AM and Sideband as

W/T: $24.95 56011 as you receive your General class -
QT-10: $9.95 cense,  without investng in other equip-

Brazil—PRC21, R. Gaucha, Porto Alegre,

6135 kc,, can be heard around 1840 with pop- ment. Continuous coverage 3-9me & 12-
ular music (420) VFO 755A 30mc. Negative inverse fecdback improves
3 - KIT: $49.95 freq. response & modulator linearity.
Burmu—Rangoon has Eng. at 0200-0230 with W/T: $59.95 Speech clipping and filtering for min. band

width. Straight thru operation with 3-

LINEAR AMPLIFIER (.00 R Seetion. Suppression 45db or

LA-1 KIT: $99.50  hotter, with exclusive self-balancing grid

W/T: $124.50 cireuit. Ceramic bLand, function switches,
POWER ATTENUATOR PA-1: $10.95

news, talks. and American and Asian recorded
music. This one, usually weak, is on 21,725
ke. and requires careful tuning. Other chan-
nels also in use. but not heard as yet, are |
21,575 and 21,420 kc. Reports are wanted, but ' 90 Watts CW

do not depend on a verification. (61) S
Cape Verde Islands—R. Clube de Cabo Verde, | [EReII o ]
90A Kit

Praia, is noted weakly on 3955 kec. from
1515 to 1700 s/off with A Portuguesa.” Portu-
guese news is aired at 1630-1650. The IS is $6.00 $5.00
a six-note chime, (MEC) Down per mo.
OR $59.9% CASH
W/T: $74.50 — $7.45 Down, $86.15 per ro.

Ceylon—What seemingly is R. Ceylon’s Na-~
tive Service is observed on a new channel,
15'1’7‘5 kc'. at 2110-2130. Further checks are | (fgg‘.\;;s:ct, ‘_‘:”'é“"}""?d' banstwitchlrg (IP. MODULATORS:
needed to determine if this is a permanent | wg, 52.000 onme  soarad “ori Bk SM-90 oy A
switch from 15,120 ke. (420) 1 Kesing. provisions for VFO imput. - Co o —

e nverte 5] . XOX I wi : -

Dahomey—R. Cotonou, still on 4900 ke, has | rowara Loor, = 0% SOV v yM-1 wTL
been noted closing at 1535. (MEC)

Denmark—OZF. R. Denmark, Copenhagen, 60w CW; 55w AM
uses 9570 kc. in place of 9520 kec. at times to s

Globe 6 & 2

avoid QRM on the N.A. xmsn. (44)
Ecuador —HCHP5 (or HC5HP), Ondas Ecua- " $  Hi-Bander Kit
“ gQ $13.00 $7.60

torianas, Riobamba, 250 watts, is heard on
4960 kec. at 2205-2232 with Latin music and ;

Spanish anmts. The ID at 2229 is followed Nl 5 € §. S 2
by commercials. (3964) p— OR $129.95 casn

p . . W/T: $1¢9.95 — $15.00 b , $8.70 .
An Ecuadorian outlet, as yet unidentified, ¢ own Eegine

$49.95

has been noted several times on 8899 kc. VFO 6-2 ey R e pleterg) Ao
around 2115, all-Spanish. (420) ;‘v'/f;. 3;599-5;1 SUPPlY. 3272 ol cosx.  Variuble  an-.
L > - tenn 1 ) Simygle Cone Bandswilch-

El Salvador—YSS, R. Nacional de El Salva- N Harmonic & TV supiression.  Reserve
dor, San Salvador, 9553 kc., is noted at 2235- F O e Mo e
=1 - i i SEND FOR GLOBE'S i f final codds. May be sed mohile

2355 with non-stop piano nusic. (7) COMPLETE FREE s o Sy AT

YSAX, La Voz Panamericana, San Salva- BROCHURE Now! ward Look
dor, 11,950 kc., 1s noted daily from 0715 with !
music and anmts in Spanish. This channel
is usually clear. (385) [ 2

Ethiopia—Contrary to some reports, R. Ad- I {1 1aORATORSES:
dis Ababa continues to use 9608 kc.. parallel oM : i 021
to 6184 and 7294 kc., in Ambaric to 1300, At | [ '
that time the latter two channels close and 2 :
the 9608-kc. outlet continues with Arabic and .

English. News in Ambharic is at 1200-1220. Please send your {959
There is also a Somali xmsn at 1100-1130 Free Catalog [] . . .and more

with news from 1115 on the three channels info on:
although 7294 kc. is then covered by Spring-
bok Rudio, South Africa. (614, MEC) | f Name:
France—Paris is noted on a new channel of Address:
15,190 kc. at 1600 in Frencli. Another xmsn
runs on 17,785 kc. at 0932-1001, tuning with ‘ City & State: J
records and anmts in French. There may be f A SEEES S e S (EEma
January, 1959 123
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LIBERTY-MAIL ORDER
SRew® — TV PICTURE TUBES — ®ig)°

NEW

GUARANTEED FOR 2 YEARS

10BP4  $ 8.35|17AVP4 $16.00 [20HP4  $18.25 21EP4  §17.50
12LP4 10.75 [ 178P4 14.00 | 20MP4 16,25‘21FP4 19.00
14B/CP4 12.25|17CP4 17.25|21AP4 22.25 | 21KP4 19.00
16AP4 16.45 | 17GP4 18.75 | 21AL/ 21MP4  20.55
16DP4 12.75|17H/LP4 16.00] ATP4 19.00|21YP4 19.00
16GP4 16.45 17QP4 14.C0 [ 21AMP4 17.50 | 21WP4  17.50
16K/LP4 12.25|17TP4 17.25 | 21AU/ 212P4 17.50
16R/WP4 12.25|19AP4 1890 AVP4  19.00 24CP4 28.80
16T/2P4 12.25120CP4 16.25 121AWP4 17.50 124DP4 3030
FOR ALUMINIZED TUBES ADD $4.00

Prices are subject to change without notice. Write
for prices on non listed tubes. All prices F.0.B.
Wallingford. Conn. Prices include dud. Send %5.00
deposit on tubes up to 20 inch size. For 21 inch
deposit is $7.50. On 24 inch send $10.00 deposit.
If dud is shipped with order for new tube no de-
posit required. Deposil refundable upon receipt of
dud. Dud must be returned prepaid. We ship any-
where—Domestic. Foreign. kxport.
TERMS: 257, with order—Balance C.0.D. or cash,

check or money order with order

LIBERTY TUBE CO.

DEPT. M-M, HALL AVE.,, COR. CHERRY ST.
WALLINGFORD, CONN. COLONY 9-8038

SENDS—RECEIVES UP TO 10 MILES AS SHOWN

With Luilt-in antennas or hundreds of tailes with ontside untennn! Works on 80
d 40 S BITAL ands—ulso Aireraft and nver, hirad-

NTAINEDPOWLEREDWIET

LS. NO AC PLUG-

g
1

vegiver
only 3 1bs. Size. only 67x4"x4°.
SINPLIFIED—PRACTICAL
o on Guick vusy to get license

Aregl $49.95 vulue—Ord
GUAR LED—AVAILABLLE ONLY FROMN
WESTERN RADIO, Dept. BNE-1, Kearney, Nebr.

w hefore price govs up

PrintYourOwn

Cards, Stationery, Advertising, Circulars,
labels, photo and movie titles, church work,
tags, ete. Save money. Sold direct from fac-

—* toryonly. Raised printing like engraving. too.

Own a Printing Business

Print forOthers,Good Profit. Have home shop.
Junior press £16; Senior $29up. We supplyeve-
rything.Easyrules. Pays for selfinshorttime.
Write for freecatalogof outfits and all details.
KELSEY PRESSES, C-10 Meriden, Conn.

o

i

/7 -\ DXers s HAMS » TOURISTS o NAVIGATORS « SERVICEMEN!
k i) . JONES NORTH AMERICAN

wast AM-FM RADIO-TV 2ivacs
USA-CANADA- CUBA-MEXICO etc.

MORE || 64 pages: Over 5,900 Broadcast Stations, Listed

AM-FM RADIO | by States, Freuuencies & Call Letiers! COMPLETE

TV S information on every siation.  Always UP-TO*DATE

TV STATIONS | |(c ed Quarterly from Official Data! Acscvauu
Buy 1t at your locai Elecuonic Store, or,

ONLY 5085 "), cub. $2 (Bulk Rates) Order Liom

RECEIVE

3749 K. Keystone Ave., idianagohis, 18, Ind,

e VANL A, JONES CU. Dept PEBL
GET

oET “ELECTRONICS

V.T.]. training leads to success as technicians. field engineers.
shecialists in communications. guided missiles, computers, radar,
automation. Basic & advanced courses in theory & JabOratory.
Assoc. degree in 24 mos. B. S, obtainable. ECPD accredited. G.T.
approved. Graduates with mMajor companies. Start Feb., Sept.
Dorms. campus. H. S. graduates or equivalent. CataloZ.

VALPARAISO TECHNICAL INSTITUTE
Dept. PE VALPARAISO, INDIANA
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i a Prench newscast at 0935-0945. (22, 396)
|  Germany—Deutsche Welle, Cologne, noted
| on 11,815 ke., is heard in German at 1450; ID
at 1500, then choir music. Who knows the
direction of this beam? (384)

Haiti—2VEH. Evangelistic Voice of the West
Indies, Cap Haitien. has moved to 9770 kc.
and is heard at 0630-0700 and from 0730 in
Eng.; the 0700-0730 period is in Spanish. Also
heard from 1830 in French and from 2030 in
Eng.. this replaces 9603 and 9635 kc. for the
winter. Dual channels are 6100 and 11,850
kc. (44, 59, 420)

India—All Indic Radio, presumably Delhi,
transmits on 4990 kc., an unlisted channel,
to daily s/off at 1200. This channel does not
parallel 4960 kc. (MEC)

Indonesia—A Radio Republik Indonesia re-
gional xmtr, identifying only as RRI, is au-
dible on 4840 kc. at 0915-1030. Indonesian
network news is broadcast at 0930-0945. This
may be the Djakarta outlet formerly on 4810
ke., which is no longer heard. Another RRI/
outlet, suspected to be in Menado, becomes
audible on 5992 kc. around 0845 and closes
some time after 1100. QRM from Madrid
becomes strong after 1100. Network news in
Indonesian is carried at 0930. (MEC)

Iran—An Iranian Air Force station in Tehe-
ran was recently noted on 11,290 kc. from
0745 to 1030 s/off withh music interspersed
with telephone conversations. This may be
on Fridays only. Ahwaz was also noted on
7085 kc. from 1010 to 1025 s/off. (MEC)

Iraq—Baghdad, 6188 and 3297 kc., carries
Kurdish programs at 0900-1200 daily. The
6188-kc. channel does not carry Russian at
any time, despite some reports. English is
presented at 1200-1300 on this channel. (MEC)
| Jordan—The Hashemite Broadcasting Serv-
ice at Amman should have new xmtrs on the
air by the time you read this item. The
schedule is for 2300-1700 daily on frequencies
in the 25-, 31-, 41-, and 49-meter bands, but
exact frequencies are not known at yet. The
31-meter outlet will be 100 kw., the 25-meter
station 7500 watts, and the other two 5-kw.
power. (614)

Liberia—ELWA, Monrovia, is noted at 0033-
0047 on 11938 kc. with Eng. religious pro-
grams. (396)

Macao—An unidentified station, heard from
0005 to 0100 s/off on 17,785 kc., all Portuguese.
may be Macao’s R. Vila Verde. The ID has
four descending chimes similar to that used
by Mozambique, and many commercials. This
bears further checks. (7)

Madagascar—R. Tananariva’s French serv-
ice has appeared on 5015 kc., apparently re-
placing 3232 ke. which is no longer heard;
may vary as low as 5010 kc. French news is
at 1300-1310 and station closes at 1430 with
“La Marseillaise” and an IS consisting of a
few bars of an African melody played three
times. (MEC)

Malaya—BBC Far Eastern Station, Singa-
pore, 11,995 kc., is heard at 1120-1134 with
Eng. commentary and is relayed from the
BBC, London. (3964)

Mauretania (French West Africa)—A sta-
tion believed to be in Atar opens on 4950 kc.
daily at 1600 with IS and French anthem.

Always say you saw it in—POPULAR ELECTRONICS
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News, commentaries, and French talks are
carried at 1605-1645 and some Arabic music
and speech is noted after 1645. (MEC)

Mozambique—R. Zambezia, the vernacular-
language outlet of R. Clube de Mozambique,
broadcasts at 0200-0400 and 1100-1400 o1 Sun-
days only, on 3405 and 7211 kc. (the latter
may be at 0200-0400 only). (MEC)

New Zealand—The current schedule from
Wellington reads as follows: to the Pacific
Islands at 1200-1345 on 11,830 kc., 1400-0045
on 15,280 kc., and 0100-0345 on 6080 and 9540
ke.; to Australia at 1500-1730 on 11,780 kec.,
1745-0045 on 15,220 kc., and 0400-0645 on 9540
and 11,780 kc. Call signs: ZL7, 6080 ke.; ZL2,
9540 ke.; ZL3, 11,780 kc.; ZL4, 15,280 ke.; and
ZL10 (?), 15,220 ke. (614)

Nicaragua—A station, believed to have the
call YNMM, Managua, has been tuned on
7800 kc. (approx.) with s/off at 2300-2305.
Further checks are needed to determine
whether this is a new channel or a harmonic
from the medium-wave band. (54)

Norfolk Island—If you want to log this Is-
land, try for the Utility station. ZVNF, on
11,290 ke. This 300-watt station transmits
weather information to Australia at 0150 and
is fairly consistent. ID is given as This is
Norjfolk or merely Norjolk. A report was
quickly answered by veri-letter and signed
by P. R. Hoare. The address: Dep’t. of Civil
Aviation, Norfolk Island. (286)

North Vietnam—The Voice of Vietnam, Ha-
noi, is now on 4735 kc., dual to 9900 kc. and
ends English at 1045. (MEC)

Peru—R. Loreto, Iquitos, 9588 kc., is heard
in Spanish at 1930-2015 with religious pro-
grams (to 1945) and Latin-American records
(to 2000). The ID is for R. Loreto and fea-
tures the “Woody Woodpecker” call. (614)

OAX4K, R. Central, Lima, 9541 kc., is heard
from 2315 to 0000 s/off with L.A. records and

SHORT-WAVE ABBREVIATIONS

anmt--Announcement
BBC—British Broadcusting Corporativn
Fng.- English

H)-—Identitication
IS—Interval signal

ke.— Kilocycles
kw~—Kilowatts
L.A—Latin America(n)

N.A~North America(n)
QRM-—Station interlerence
R.—Radio

s/on- - Sign-on

s/ofi - Sign-off
xmsn—Transmission from station
xmtr—Transmitter used by station

many commercials. OAX1A, R. Delcar, 6700
kc., is good at times and has been noted from
2250 to 0003 s/off with L.A. records and coi-
mercials. (7)

Portuguese India—Goa is now down to 4795
ke. where it is heard closing daily at 1230
with “A Portuguesa.” (MEC) J

Sao Tome—R. Clube de Sao Tome is still
using 4808 kc., where it is faintly audible at |
closing around 1600 daily. «(MEC)

Sierra Leone—Freetown operates on 3316 ke.
at 0145-0300 and 1145-1700 weekdays, and at
1145-1700 Sundays. It is heard in Western
areas at 0215-0300 with news, weather, talks, |

January, 1959

50 new projects for

“do-it-yoursclfers”

1559 E| ECTRONIC
EXPERIMENTER'S

Boxs & narerrs
Latenme pomt

(=3

The 1959 ELECTRONIC EXPERIMENTER'S HAND-
BOOK will be coming vour way soon' If vou like
to build useful, money-saving electironic devices
and experiment with new projects, the ELEC-
TRONIC EXPERIMENTER'S HANDBOOK is for
you. Each project hus heen pre-tested by the
readers of Popular Electronics. You'll find step-by-
step instructions. hundreds of illustrations and
diagrams. Last year's edition of the ELECTRONIC
EXPERIMENTER'S HANDBOOK was a sellout at
many newsstands. Be sure to reserve your copy of
this year's edition now!

over 1758 pages

FOR YOUR HI-FI. Transistorized preamp and con-
trol unit. One-tube hi-fi AM tuner. Tuner and audio
radio. Make your own phonograph arm. Hi-fi
sluve. Switeh to stereo. Slot-box your speaker.
Personal stereo player. Suit your volume with a
T-pad.

FOR YOUR HOME. DBuild a ‘“‘conversation piece.”
Electronic secretury. T[lash light with transistors.
Trap unwanted stations. Conelrad vour home. Bat-
tery-operated proximity relay. Make your own
dise records. A clown for the kids. Two-set coupler.
Simpla-timer. Transistorized photoflush. Electric
shutter release.

FOR YOUR CAR AND BOAT. Transistors replace
wall outlet. Convert transistur set for car. “"Auto-
"i.”" Transihorn.

RECEIVERS. Build a “Hualf-Pack.” Monoceiver
to pull in DX. Pocket I'M receiver Converter for
dayvtime DX,

ELECTRONIC GAMES.
“Warmth Meter.”
Tac-Toe mate.
Nixie tubes.
ball.

FOR YOUR WORKSHOP. Pocket size test instru-
ment. Square-wave generator for andio tests. Check
your A.C. Calibration. Transistor Test Power
Supply.

FOR YOUR HAM SHACK. Simple R.I". meter. The
semi-conductor space spanner. Card file trans-
mitter.

FOR THE EXPERIMENTER. How to muke parts
substitutions. How to use Decals. Put Pots to
work. Collection of tips and techniques.

The 1959 edition of the ELECTRONIC EXPEKI-
MENTER'S HANDBOOK will be on sule soon—only
$1. Reserve yvour copy today at your newsstand
or radio parts store.

The Quizzomat. A
Win at Nim with Debicon. Tie-
Compute with Pots. Games with
Bullets of light. Cateh the vanishing

lively

Ziff-Davis Publishing Company

434 South Wabash Avenue, Chicago 5, lllinois
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POPULAR

ELECTRONICS

ARE VALUABLE

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

Now you can keep a vear's copics of POPU-
LAR ELECTRONICS in a rich-looking lcather-
cute file that makes it casy o locate any issue
for ready reference.

Specially designed for POPULAR ELEC-
TRONICS, this handy file—with its distinctive,
washable Kivar cover and l6-carat gold leaf
lettering—not only looks good but kecps every
issue neat. clecan and orderly.

So don’t risk tearing and soiling your copics of
POPULAR ELECTRONICS—always a ready
source of valuable information. Order several
of thesc POPULAR ELECTRONICS volume
files today. They are $2.50 each, postpaid—3
for $7.00, or 6 for $13.00. Satisfaction guaran-
teed, or your money back. Order direct from:
JESSE JOMES BOX CORP., Dept. PE

(Established 1843)

Philadelphia 41, Pa.

Box 5120

YOUR COPIES of

BE IN BUSINESS FOR YOURSELF!

Repair Radio and TV Loudspeaker Systems
Ywo Hundred and Fifty Dellars ($250.00) will enable you to
completely set up a Radio and TV Speaker Repair Service. Our
company, after many years of research, manufacturing, and dis-
tribution of parts for the repairing of speaker systems, has de-
veloped a complete program for the potential speaker repairman.
Qur program includes all necessary equipment, parts. and instruc-
fions that will open the door of your own business . . . Write
today for further information on owning your own Speaker Re-
pair Business . . .

WESTERN ELECTRONICS COMPANY

10551 W, 4lst Ave. Wheatridge, Colorado

EASY TO LEARN CODE

Learn to Increase speed with an Instruetopraph
“the Radio-Telegraph Code Teucher thuat takes
1he place of an operatur-insiructor and ¢ 5
auvone to master code without turther as
Available tabes from beginners alphibe
alt sublects.  Speed

ance.
to typical messages on
Fige § to 40 WPM.  Always ready—no QRM.
fhousands have “acuuired the code'' with the
InstructogTaph Svstem. Write today for couven-

ient rental or burchase plans.
INSTRUCTOGRAPH COMPANY
4713 SHERIDAN ROAD, CHICAGO 40, ILLINOIS
357 West Manchester Ave.. Los Angeles 3, Calitornia

: B. S. degree 7127 mo.): A
sy Chem.. Civi l~‘.l?§., . &
- tronies. 2 6 i
S ENGINEERING | G-

Turgy. B.S. (36 mo.}: Math

S. ’
bldgs.: ovim. Low u

June. mept.. bee.  Cutalug.
2319 E. Washington Blvd.,

DEGREE IN
o7 MONTHS & | -=iesiiie..

INDIANA TECHNICAL COLLEGE
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te.
Farn boavd, G.1. appr. Tnter March,

|

light and semi-classical music, and Eng.
anmts. The power is 5 Kw. (lo be increased
to 10 kw.) and new frequencies are planned.
Due to the limited staff, the slation does not
normally reply to foreign listeners. (61, MEC)

Somaliland Protectorate—R. Somali, Har-
geisa, has dropped 7126 kc. and now operates
on 9666 kc. tdual to 4765 kc) from as early
as 0930 to 1118 s/off. English is carried at
1015-1118 daily. (MEC)

South Vietnam—Saigon varies from 6012 to
6020 kc. and is noted at 0330-0400 with English
and recorded music. (614)

Sudan—R.Omdurman, Khartoum, has moved
from 5008 to 5038 kc. and carries Home Serv-

SHORT-WAVE CONTRIBUTORS
William Flvnn ¢7). Pittsburg. Calif.
Peter Risse (23), Aulanta, Ga.
Anson RBoice (47). New Britain. Conn.
Jim Cumbie (54). Sherman, Texas
Grady Ferpuson (59), Chariotte. N. C.
John Beaver (67), Canon City. Colo.
John Beaver (614), via DX plorers Radio

{ssociation
William Bing (226), New Orleans, La.
Alaurice Ashby (286). Wichita, Kansas
Riley Sundstrom (384), Stockton. N. J.
Aax Ovodock, Jr. (385). Philadelphia, Pa.
Bob Palmer (396). Spokane, Wash.

Job Palmer (3964). Loon Lake. \Wash.
Rill Kahn (418), Berkeley. Calif.

A. R, Niblack (+20), Vincennes, Ind.
Jerry Berg (477). \West Hartford, Conn.
Alex Parker {-486). Raleigh. N. C.

A Middle East Correspondent (AEC)

We are grateful to the many contributors who
repoit regularly to this column and particularly
to the abave SWL's for the assistance that they
have given in the preparation of this month's list-
ing of the more dimcult stations.

ice in Arabic at 2330-0030. A reported Eng.
period at 1100-1130 has not been heard as
yet. (61, MEC)

Thailand—A Thai station thought to be the
Territorial Defense Station, Bangkok, is au-
dible on 4840 kc. from 0945 to close at 1025
daily. This is not to be confused with the
Thai National B/C Station on 4830 kc. (MEC)

Tunisia—A letter from R. Tunis states that
they will have 50-kw. xmtrs in operation in
early 1959. Languages to be used include Eng.,
Arabic, French and Italian. with programs
beamed to North Africa and the Middle East.
Exact [requencies are not known but they
will be in the 16-, 25-, 49-meter bands. (477)

USSR—Khabarovsk, 7210 kc., was tuned in
Russian at 0300-0315 with talks; opera music
to 0330; ID; classical music to 0355. Russian
anmts, ID and IS were heard to 0400 when
time was given as six time pips. Light music
followed to 0420. This was in parallel to the
9377-ke. outlet and replaces formerly used
9502 ke. The 4995-ke. transmission for Kha-
barovsk was noted at 0400-0500. (61, 418)

Yenezuela—YVOM, formerly on 9570 ke, is
now on 9578 ke. and is noted around 2000 but
with interference from R. Canada. YVMO,
Radiodifusora Occidental. Barquisimeto, 4940
kc., is tuned at 2240-2250 with L.A. music
and Spanish anmts. (3964, 420)

Windward Islands—Grenada has been test-
ing on 11.978 kc. at 2140, and on 15,075 ke. at
1615. (420) —30

Always say you saw it in—POPULAR ELECTRONICS
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K Size: 4%" x 8" x 9V2"
* Weighs only 10 Ibs.
% Dual Speed, Dual Track

OLSON
PRICE
ONLY .

Obsorv

WHOLESALE
CATALOGS

« RADIO « TV
» TOOLS « HI-FI
APPliANCES ETC.

Our $1,000,000.00 inventory includes
2,500 Super Values in Hi-Fi
Teals, Appliances. Speakers, Ampli-
fiers, Antennas, Tubes, Ete.—made
by manuofacturers such as GE, RCA,
Magnavox. Bogen. Garrard, Univer-
sity, Norelco. Jensen, Stewart-War-
ner, and many others,

HERE’S. OUR

Send $1.00 with the coupon at right
and we will mail you the 8 Whale-
sale catalog issues, one every 6
weeks. We will deduct the $1.00
from your first order and still send
you the rema.nder of the catalogs
FREE! If you are not 10004 satis.
fied. return the first catalog and we
will send you your %1.00 back.
Every item sold is 100% guaranteed.

FREE OF CHARGE!

O:der merehandise from this rane
ard we will g l'd you all B Whnie-
salc  Catalpg issues (oire every 6
weeks ) FREE OF CHARGE!

January, 1959

e With 1 Wil (LP)

2 Yﬁ = E‘amond sltglus o~ o A
« Response to 20,000 cps
58288 $169.50 Stock No. PC-47 \\ :"3 ‘1

N Dutpul 33 millivolts at refs
crence level of 10 CM/secand AT =
o @r‘u \ B

velocity.  Tracking  force
Sf kN AM ]33 rams or less depending on Reg $29.95
oc o. arm.  DC  resistance  1.200
ahms. ldeal Joad resistance: 93
Sitent running. HR8.000 ohm Mtg, ctrs 1t

Sm.ulm than the small-

leather case with mounlm--3 for $23.00

ost purtahie tvpewriter. hardwire.

l\lll\]l)t )!o]ulmuu] operation by unique pie- M

ure push-hutton controls acting. with

|nsllh1nt breaking.  Fult 2, vaus of power agnavox

wilh respouse of 75 1 500 CPS. Two ”

SR Y& or 31, LP.S. Plays stindard 12 HI'FI SPEAKER SYSTEM
37 reels. giving up to 1 hour and 20 min.

recording time. Magic eve level indicator \ Reg. $20.25

and buill-in elock ¥ype tuape count Com-
plete with microphane, take- up L7

foot 3" tape, pigskin leatherette cmirving
case with snap lock and kev. and ins(ruc.
tiens. For 110 volts AC. Shiog. wi. 14 lhs.

ACCESSORIES

300" of Scotch Brand Tape on 3 recl
Stock No. TA-1 Lots of 12, ea. $1.11 $1.24
12 volt Inverter to oporalo recorder in avto
Stock No. RA-258 . s .. AL .$13.17

Q@Sﬁ} 3 Systems $33.00
Stock No. AS-404

@@ Custoni desizmed Magnavox

s\s.om. eonxaists of 127 woof-

with speciai non-polarized

.m.mhcd to frame. and 2 matched

127 woofer has heavy
1" vaice eoil wi

capacitar
4”7 hard cone (weeters.
eadmium plated frame.

dust cover 17 “'Deep Throat™ tweeters re-
GENERAL ELECTRIC inforce midrange assure  cledn,  erisp
highs. Response 43 1 170900 eps. with 1

VR-Il CARTRIDGE
with FREE Diamond Stylus
Reg. $19.90 Value
Pupul new  VR-ID se-
ries cartridyre,
dual ﬁupphne styli
amond 1 mil (LD

stvlus  for  this

watl power handling capacity.  kieal for ster

eunhnmc SyYstems where (wo matcl

3 ‘ne required.  With
s

SPECIAL ENCLOSURE FOR ABOVE
Comnlelely assembled. wond grain
plastic covered. Speaker Lomd wi
hnles (‘Hl aut, readsy to install,

19" x 191

st tions.

58'77

tridze. Frequency response  Stock No. . Wi 26 s
20 o 20,000 eps. Tracking PC-46 Blonde—Stock No, CA-120 S‘Bgs
pressure: 4-6 prams. C- Mahogany—Stock Ne. CA-121710

Shield 35 WATT TWEETER
@é e With Compression Driver
—’1 ® 2,000 to 17,000 cps
iy 88 3 for $29.50
r $9 Stock No. S§-326
Reg. $27.50 .o/caiSie 1o ShR™ne Dluce
irequency horn., Goes aver the top

i sitky  smoothiess wide angle dist
bulion pattern and complete freedum from

Superheterodyne
PORTABLE RADIO

Reg. $19.95
3 for $31.50 51@99
Stock No. RA-310
mteq sunpcrheteraodyne cir-
i low hattery drawn
b >nsmve loop antenna,

R
nigh sigmal w0

distortion For use with any speaker. A .
” oo i ine tio and built-in speaker assures amay

Sizel oo ?.},\ CL, & ‘.IEO";‘“]?\. C2LIEE ing volume and practically no xnlulemr)m'
Quening 6Zx LR bl Standard adeast band (530 10 1600kt

f Size: 6147 x4” % 27. Less balleries. Shpg

Electronic SPEED-ALARM St ,’1,4“TTERIES i
Red. 459.55 $'69 e s 6714 volt 'R (0 Stk. No. BA-49 $1.29
3 for $4.50 Burgess 2R or I-\(‘n*.ld\ 930 (1 rea'd)

13¢

6 volt—Stock No. RA-312®‘@1
12 volt—Stock No. RA-313 &

An electronic device for vour auto that

OLSON Bargam Stores in

CHICAGO .. ... .4101 N. Milwaukee Ave.

flashes red warning light when preselected

speed is exceeded. Single conirol knob per- CHICAGO . . . 123 N. Western Ave.
mils maximun speed selection at any time. CLEVELAND . . ... .. . 2020 Euclid Ave.
'”';o(li llmnsI ot *Speed- Ahrm” when not PITTSBURGH . . . .. . .5918 Penn Ave.
P o ameovenioniEsil] linMnokay, MILWAUKEE . . .. 423 W. Michigan
effect your car’'s performance. Siz BUFFALO . 711 Main Street

With easy |ll\(lllcll0n< av\cl

1lh" » 214"
wire. Shpg. wt. 2 lbs. AKRON

of 3 conducmx

IT’S EASY TO ORDER FROM OLSON’S;

How to order: Order directly from this ad. For convenience use this order blaok. Fill |
in columns below with quantity desired, stock number, description, and price. You may
send remittance with order (include enough for postage or parcel post shipment), or if '

.73 E. Mill Street

you prefer send a $2.00 deposit with your order and Olson will ship C.0.D. for the
balance. Mail your order to: P-19 Forgé St., Akren 8, Ohio

Minimum Order

$5.00

Price
Each

MONEY BACK GUARANTEE: Everything you order from Olson
is guaranteed as advertlsed. If you are not more than satls-
fied, you may return merchandise for cash refund.

Stock |
Number |
|
|

Quan, DESCRIPTION TOTAL

Here is my order for merchandise from this page. This
entitles me to the 8 FREE Wholesale catalog Issues.
Enclosed find $1.00 for the 8 Wholesale catalog issues to
be sent to me one every 6 weeks.

55 Total

NAME s ———— T YT
Postage

ADDRESS. ] E ol
ciy ZONE__ STATE AMOUNT

P-19 FORGE ST. ‘
AKRON 8, OHIO !
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SEND
POPULAR ELECTRONICS
EVERY MONTH

>y
5

name
address

city zone 7state
Check one: [] 8 years for 810
[] 2 years for $1
[J 1 year for S84

In the U. S.. its possessions and Canada.

Feoreign rates: Pan American Union coun-
tries. add .50 per year: all other foreign
countries, add $§1 per year.

Mail to:

POPULAR ELECTRONICS
Dept. E-1-9, 434 South Wabash Ave.
Chicago 5, IlL

FM-RADIO, battery oper-
ated. tunes 88 to 145

EG., which includes air-
cralh Can be used as a

pocket set. as a converter o
which can be used with o =
any radio or amp. No ant.

necded, wired chassis as :

shown, with a special ear-
piece. and a free plan to
build a matching two-tran-
sistor amp. sent p.p. for
$19.95. Add tax in Calif.

EKERADIO

650 N. Fair Qaks Av,
Pasadena, Calif.

HEAR THE WORLD‘—ANV TIME — ANYWHERE
Austrubin, Sonth Amer
OR [).\Yll'\ll
L. foreign radio stations . Lo 42 wme.
rger thun a posteard \\z onlv 4 lha!
Amcrican statione—AIll ]

VERYONE!
\VORLD TAL }\ING!
SEND ONLY $5.00 (e, mo) and pay post-
wen 39 COD postage o
vl o< scud 5 for puup-ud drlive 0M-
|'l'7 E WY LN ND D MBED MET
NET, puli-out vur.n
0\

bat l A) O 1 1
WORLL \\[Dl' \IH)(JI R \DI() NOW! Guaranteed! AV \HABLL
Fiton WESTERN RA , Dept. BPE-1. KEARNEY, NEBR

FAMOUS MAKE HI-F! 12 WATT AMPLlFlER
6 MONTHS GUARANTEE!
NOT A KIT!

Lransforer  tappe at
16 ohms, Buili- a pm
aplifier . . - . . -ON 326 95
F.0.8. N. Y.
SEND FOR FREE CATALoc

CUTICK ELECTPONICS HIF! RADIO AND PARTS
171 WASHINGTON ST. WO 2-5866
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Radio Shack Corp. ..
Radio-Television Training Schoul
Rek-0-Kut Company...............
Rex Radio Supply Co.

Rinehart & Co., Inc. ...
Salvation Army, The.
Seery, John P, ...

Selectronics .

Sieep-Learning Research Ass'n. .. WL o b ane
Sports Cars |llustrated Directory, The. .. ... P ]
Sprayberry Academy of Radio-Telcvision. .. . e 31
Springficld Enterprises ............ . .. 16

Standard Line Elcctric Company.

B TABY b b fadte S OhbimEL e+ sl (] g SR 129
Tri-State Coliege L2
U.S. Air Force. . 91
University Loudspeakmrs inc, 16

Valparaiso Technical Institute..... s . [ b2
vanguard Electronic Labs, «.........

Video Electric Company. ... .28
Walsco Electronies Mfg. Co. ............. T B .12
Western Electrenics Company.... .. = 126
Western Radio................ oo . . 1o, 124, 128
W hitehall Laboratories ..... .. g 104
world Radio Laberatories...... P = ..123
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for DO IT-YOURSELF SERVICING
COMPLETE TRAINING COURSE AND SERVICE MANUM

INDISPENSIBLE—FOR TV, RADIO. Hi-F!

INEXPENSIVE TO OWN, EASY TO USE

——=RADIO CONTROL Headquarters==

«==GYRO ELECTRONICS REWoRmik s N v

tiecraomes  BARGAIN - BASEMENT

SAVE ON THESE SPECIAL BUYS QF THE MONTH

DIAGNYZERIOEE

TRONIC TESTER

INCLUDED FREE WITH EACH INSTRUMENT

Appliances. Autos. Electrical Tools. Used in Home.
Shop and Farm, Checks Radio and TV Tubes, Com.
ponents, Voltages and Circuits, etc.

Anyone can do servicing with this wonderful instro.
ment, rays for itself the first time you use i, Bess
value for money. nothing else like it. Write Today.

APPARATUS DEVELOPMENT CO.

Dept. K11 Wethersfield, Cohn.

PARTS ' Rel PDT, 6V $2.95; BATTERY $1.75;
FOR SPARKY RUBUT' ‘g ai\yﬂo?or $4.95; " ¢4 M‘:)'llosvmﬂﬁs Al Parts
For Mode!s for FCC Form 505 & Catalog '’

R/c RECEIVER 271/¢ Mc Compl Ww. Relay, Tube, Access. 395
$8 i e Comp und Escapement

R/C XMITTER Hi- Power HAND HELD, compl., $17.95; KIT 11.95

R/C TRANSMITTER & RECEIVER KIT: 211/4 mc. 5 watt 2-Tube

Simple Transm. & 2-Tube Rec. incl. Drilled Bases, Wound 9 95

Coil, Res., Cond., SIGMA Relay, Instruc.

Transmitter & Receiver Chassns Ncw
HANDIE'TALKIE Wired, with tube—2 Triodes........ 7 65
2-6V_Battery Charger Kit, $4.95. . . ... . .. ... d 6.95
R/C BOOKS5: Model Control $1; Radlo Con!rol 51. Handboak 2.25
RELAY CONTROL UNIT pnci, sersitive 30:000 onm sio:
metal Strip. Heating Element, Hi Z Audio Choke, Mini
Alnico v Magnet, Neon Lamp, Resistors, Capacitors, only c

TUBES: XFGl RK61, 3a4. 3AS5 1AG4 6K4, Transistor .99
RELAVS. 10K ohm 2 Ma DC or 110V AC SPDT 95¢; SPST .85

GOVERNMENT SURPLUS KITS

Electronic and Electro-Mechanical Parts

Tremendous assortment of Army- Navy surplus, elther stripped
fxum equipment or :u]l backaged in brand new condition.

EXPECT TO BE DELIGH ! Selectronies inciudes jtems usually
unheard of in bargain k| While all kits are different, they
nay inelude such jtems a

Resistors Rectuflers Switches
Condensers Counters
Transformers Sockets Relays
Choke ulbs Selsyns
«+ .+ Plus many, many other kmds of electronic parts & equipment,
KIT “aA" KIT “B"
35-40 [bs. $4.95 100 lbs. $9.95

FOB our Warehouse. Philadelphia,
Purchase price refunded if not completely sahshed

5 ELECTRONICS éﬁﬂlae.’fh.i"”:'é M

ONE CENT SALE |

BUY ONE AT OUR REGULAR LOW PRICE AND GET THE
SECOND FOR ONLY 1¢ MORE

CITIZENS BAND TRANSMITTER chaa.sls complete with crystal,
Y9 ed. two for $10.00. CITIZENS BAND RECEIVER chassis

unuhle thlou;!h all 22 channels. Complete with audio amplitier,
Ho - on

wo  for $10.00 RADIOSONDE TELEMETERING
TRI\NSMITTER complete  with  modulator,  ancroid barometer,
temperainre and humidity sensing elements. tubes. relay, an-

enna, ecic. A £30.00 vaiue for only 84.99 ea. two for 35 00.
COILED CORD 4 conductor 117 lolenhnne cord. Extends to aver

:99 ea. two for 1.00. MICRO HONE Iigh output .’00

arhon with  terminal lnp $1. 49 ca. twn for §1.50
TRI\NSISTOR AUDIO AMPLIFIE Gl\EG un to 50\ voltage ;:aln
on low leve) =igmals. Operates nn 11 volts, £3.99 ea. fwo
for $4.00. KIT OF PARTS for VHF radio rcomvor Tunahle
from 80 (0 200 megacyeles w)nrh mc]udc' U. 5. satellite fre-
quencies, 599 ca. kit. Twa for $7.00

LIMITED QUANTITY—-RUSH VOUR ORDER TODAY

Remit in full. Include sufficient postage. No D

VANGUARD ELECTRONIC LABS uo{..";";‘f‘»}v

1_2N255 Power Transistor

2—PNP Transistors

2—-NPN Transistors

1—Flat Ant. Loopstick

2—Sub-Min I.F. Xformecrs
115" Min. Speaker

1—-Min. 365 MMF var. Cond.

5—Sub-Min. Controls

1—Power Transistor Manual

N

TRANSISTOR EXPERIMENTER'S KIT!111111

Contains components needed for Popular Electronics constructional
articles. Atl brand new components at a tremendous saving to you!!!

S—Sub-Min, Electrolytics
1—Terminal Boar. d
10-Terminal Strips
25—Tubular Condensers
4—Transistor Transformers

20. 000 PRI, 1.000 SEC.
10.0 1,500
4 000 C.T. 8
2,000 1o

ALL FOR ONLY $12-95

4103 W. BELMONT AVE

GROVE ELECTRONIC SUPPLY COMPANY
CHIC

INCLUDE POSTAGE WITH ORDER SHIPPING WEIGHT—3 LBS.
SEND FOR NEW 1959 CATALOG

CAGO 41, ILLINOIS

with 2-1N5 and 1-1G6 sacuum

from 1memal batteries (not

METAL LOCATOR ENTHUSIASTS

This is for you . . . BC-1141-€ amplifier. the electronie heart
of the famous SUR-625 mine detector. This unit is brand new

handle; net weight with batteries is only 10 pounds. It eherates

schematic diagram of the whole SCR-625 deteclor set. Case
measures 14”7 by 6” by 5” including hinged cover. Operating
Panel hinges out for easy access to interior shock mounted chassis,
This is a 1000 cvele fixed frequency amplitier, brand spanking
new, and a once-in-a-lifetime hargain at £5.95. Set of 3 span
vacuum tubes £1.00. Shipping weight 12 pounds.
Write for free governmment surplug bargain bulletin

JOE PALMER, P. 0. Box 6188 CCC. Sacramento, California

tubes, in steel carrying case with

ineluded) and is complete with

and The Salvation Army

Christmas Happy for All

You

can make

!

Kit 35 Precision Resistors
Kit 75 Resistors Yp /1 /2W
Kit 150 Carbon Resnstors
Kit {2 Electrolytic Cond's
ICit 65 Tubular Condensers
Kit 500 Lugs & Eyelets

Kit 5 Ibs. Surprise Package
Kit {0 Transmit Mica Cond's
Kit Glyptal & Cement

Kit 3 Phone/Patch Xfmrs
Kit 4 AN /Reflector Lites
Kit 6 Insltd Tuning Tooels

Xhals  Qrder Ten Kits
Buy We Shin Eleven!!!

AB'" FOR THE BEST KITS!

12 VOLT BATTERIES. KIT

SEND 25¢ FOR BONUS CATALOG

BATTERY CHARGER KIT 2 to 4 Amps. CHARGES 2-4-6 &

ICit 5 Sub-Min Tubes

it 75 Mica Condensers

Kit 200ft Hook Up Wire Astd.
Kit 100 Fuses, assorted

Kit 100 Ceramic Condensers
ICit 3 FT243 Xtal Holders
Kit 5 Microswitches

it 10 Wheat Lamps

Kit3 Transistor Xfmrs

Kit 8 Xtal Osc-Blanks

it 4 Asstd Rectifers

ICit 4 Relays
ONE EACH ABOVE

KiT ONLY .. 99¢

BCK-1 $11, BUILT. ..%12.75

401433135 4saulq ayj Supyuon

“TAB” 111PA leerty St., N. Y. 6, N. Y.

WANTED!

The 267,000 purchasers of POPULAR ELECTRONICS ure

cquipment or components. So, if you have something to sell,

classified columns.

It eosts very litle: just 50¢ per word including name and address.

For further information, write:

co mponents or parts!

Maritin Lincoln, POPULAR EI ECTRONICS
One P’ark Avenue, New York 16, New York

always in the market for good used
let PE readers know ahout it in our

Miniinum mressage: 10 word..

January, 1959
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v ELECTRONICS MAhKET PLACE

"’r’;'”-“‘?
laE
—keo2ve ~

RATE: 50¢ per word. Minimum 10 words prepaid, March issue
ELECTRONICS. ! Park Ave.. New York 16, N

FOR SALE

TUBES-TV, Radio, Transmitting and Industrial Types
At Sensibly Low Prices. New, Guaranteed 1st Quality
Top Name Brands Only. Write For Free Catalog or
Call WAlker 5-7000, Barry Electronics Corp., 512 Broad-
way, New York 12N, N. Y.

DIAGRAMS for repairing radios $1.00, Television $2.00.
Give make, modecl. Diagram Service, Box 672-PE,
Hartford 1, Conn.

GOVERNMENT Surplus Receivers, Transmitters,
Snooperscopes, Parabolic Reflectors, Picture Catalog
10¢. Meshna, Malden 48. Mass.

GOVERNMENT Sells—Surplus Electronics; Walkie-
Tulkics; Test Equipment; Oscilloscopes; Radar,; Sonar;
Surplus Aircraft; Boats; Jeeps; Misc.—You buy direct
now from U. S. Government Depots at fractions of
Army and Navy costs——Send for bultetin "Depot List
& Procedure’ $1.00. Box 8-PE. Sunmnyside 4, N. Y.

TRADE-IN Television Sets $11.95 Plus Shipping. Jong
TV, Saratoga, Pa.

FREE Discount atalog—-Fluorescex-lt—ﬁxtures, kit;
parts. §1\9plibe, 650E Franklin, Nutley 10, New Jersey.

TRANSISTORS For Beginners. At last a treatment of
transistors you can easily understand. Clearly de-
scribes i1 simple language transistor action, amplifi-
cation, biasing, NPN and PNP transistors. etc. Com-
pletely diagrammed. A must for beginners. $1.00,
P. Polton, 3702 E. Oakwood, South Milwaukee, Wis-
consin.

TELEVISION & Radio Tubes, Parts aud Supplies.
Guaranteed. Hi-Quality Tube Co., Inc., 284 Latayette
St., Rahway. New Jersey.

TRANSISTORIZED Pocket F-M Radio, Ekeradio, 650
North Fair Oaks, Pasadena, California.

;‘M7 Tuncrsj 88-108 mggacycleé, 4 t,ubesg co;n;)la,e_,
$12.95. Grutman, 1 E. 167 St.,, New York 52, N. Y.

FOAM Rubber furniture cushions. Factory seconds.
509 discount. Free catalog. Perma-Foam, 390 Nye
Avenue. Dept. 5, Irvington, N. J.

VARIQUS sizes Salsyn niotors, OsciTlcTscopes, Rth(;
Kits. Al Hyko. Nine Mile Falls, Wash.

NOW a Pocket T-V with a Picture Battgx'y70p51'ated‘.
Send Stamped Self-Addressed Envelope for Detalils.
Ekeradio, 650 N. Fair Ouks, Pasadenu, Caiifornia.

SHORT Circuits—Pin-pointed within 5 feet, or your
$4.50 back. Own a packet size Dynamic Short Lo-
cator. 509-319 Muin St., Harwich Port. Mass.

SMALLEST Radio Plus Three Plans $1.00 and
stamped Envelope. See index for Kits. Ekeradio, 650
Fair Oaks. Pasadena, California.

DIAGRAMS for surplus Electronics. Stamp ror list—
Alvaradio. P. O. Box 151, No. Hollywood. Calit.
TRANSISTOR Experimenters: Amazihg Original cir-
cuit. Ciardi, 1119A Luzerne, Scranton. Pa

NC-66 perfect, less battery $85. Paul Dainai, Calumet
City. I, . - . S
+20 DISTANCE Crystal Set Plans’ handbook, Trau-
sistor experiments and catalog—30¢. Laboratories,
1131-L Valota. Redwood City. Califoruia. "
WHOLLS ALE Prices transistor supplies, Stereo, Hi-Fi
amplifiers, changers, speakers, Eico Kits., tubes.
Schaak Electronics, 3867 Minnehaha Ave., Minneupo-
lis 6, Minnesota. PA 9-8382. o
SAUTOMATIC Garage Door Control’: standard parts,
radio or post coutrol. Complete instructions, exploded
view, layouts, photos. $2.00. R-L Books. 5649 Costello,
van Nuys, Calif. Guaranteed!

130

closes January 5th, Send order wnd remittance to: POPULAR

TRADE-IN TV $6 up, also color, write Justis, New-
port, Delaware.

REMOTE Control Switch—with 20 feet of cord. Turn
your radio, fan, TV, etc., on and ot from a distance.
Just plug-in. $2.00. Reemote, Box 2003, Birmingham
2, Ala.

GIANT Repair Kit! For Radio & TV. Terrific for
Servicemen, Experimenters, Etc. Includes S5FP7 Test
Tube, Service Hints. Schematics. Huge Parts Assort-
ment, Ete. Fabulous Buy at only $6.99. Allkit, Box
98, Midwood Sta.. Brooklyn 30, New York.

WANTED

CASH Pald! Sell your surplus electronic tubes. Want
unused. clean transmitting. special purpose. receiv-
ing, TV types, magnetrons. klystrons. broadcast. etc.
Also want military & commercial lab test and com-
munications gear. We swap too. for tubes or choice
equipment. Send specific detrails in first letter. For
a fair deal write, wire or telephone: Barry, 512 Broad-
way, New York 12, N. Y. WAlker 5-7000.

MERCURY, Platinum, Silver, Precious Metals. Ores
Assayed. Mercury Refiners, Norwood, Massachusetts.

CYLINDER and old disc phonograpls. Edison Con-
queror, Idelia, and Oratorio models. Berliner Gramo-
phones and Zono-o-phones, Columbia cylinder Graph-
ophones, and Coin-operated cylinder Phonos. ‘Want
old catalogues and literature on early phonos prior to
1919. Will pay cash or trade late hi-fi components.
Popular Electronics, Box 50, 1 Park Ave., New York 16,
INLENG

INVENTIONS WANTED

INVENTIONS wanted. Patented: unpatented. Global
Marketing Service, 2420—77th, Oakland 5, Calif.

TAPE & RECORDERS

TAPE Recorders, Hi-Fi components. tapes. Unusual
Values. Pree Catalog. Dressner, 69-02F, 174 St., Flush-
ing 65, N. Y

RECORDERS, Hi-Fi. Free wholesale catalogue. Car-
ston, 215-P. East 88 St., N.Y.C. 28.

HIGHEST Trade-In Allowances Toward Ampex, Con-
certone. Crown. Ferrograph, Presto. Pentron, Compo-
nents. Accessories. Catatog. Boynton Studio, 10-PE
Pennsylvania, Tuckahoe, N. Y.

RECORDERS, Tape Decks, Stereo Tapes. Accessories,
Excellent Vatues, Catalogue. EFSCO, 270E Concord,
West Hempstead, N. Y.

DISCOUNTS to 50%, recorders, tapes, hi-fi compo-
nents, consoles, photograph equipment. Request spe-
citic prices only. Free Stereo catalog. Long Island
Audio & Camera Exchange, 3 Bay 26th Street, Brook-
lyn 14-L, N, Y.

POPULAR ELECTRONICS
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HIGH-FIDELITY

DISGUSTED with “Hi” Hi-Fi Prices? Unusual Dis-
counts on your High Fidelity Requirements. Write
Key Electronies, 120 Liberty St., New York 6, N. Y.
EVergreen 4-6071.
SPEAKER Svstem. Superb Hi-Fi performance from
low-cost speakers and attractive, easy-to-build en-

closure. Complete step-by-step instructions. Send
$2.00 today. M-H Laboratories, Box 25, Goleta, Cali-

fornia.

UNIQUE Hi-Fi Cabinet—Fits all Components, Ex-
pandable. Build only what's needed, half size plans
$2.00. Offer ends March 30. Designer, Box 814, At-
lanta 1, Georgia.

UNUSUAL Values. Hi-Fi components, tapes and tape
recorders. Free catalog PE. Sterco Center, 51 W. 35
St., N.Y.C. 1.

BUSINESS OPPORTUNITIES

VENDING Machines—No Selling. Operate a route of
coin machines and earn amagzing profits. 32-page cat-
alog frce. Parkway Machine Corporation, Dept. 12,
715 Ensor St.. Baltimore 2, Md.

MAKE $2;$56 Week, clipping newspaper items for
publishers. Some worth $5.00 each. Particulars free.
National. 81-PE, Knickerbocker Station, New York
City.

EMPLOYMENT INFORMATION:

JOBS—High Pay; USA, So. America, The Islands. All
trades. Many companies pay fare. Write Dept. 71N,
National Employment Information, 1020 Broad, New-
ark, N. J.

JOBS Oveirr.cas! TJane*ce}; Development Co., 1093 Hub
Station, New York 55, N. Y.

INSTRUCTION

NEW, illustrated book teaches Transistor Theory and
Circuits. Easily understood, simple explanations: 128
pages: $1.75! money bhack guarantee. American Elcc-
tronics. 1203 Bryvant Avenue, New York 59, New York.

RADIO éode Easily Learned! Con?plete 1'5 hour
course on tape $5. Questions Invited. WOGXV, Haw-
ley, Minn.

CORRESPONDENCE COURSES

MATHEMATICS. Home Study. FElementary through
university levels. UCSM, Philadelphia 26, Pennsyl-
vania.

January, 1959

COMPLETE Correspondence Course in Radio, TV, &
Electronics. Only 12 sections. Inclucdes 1st Class Li-
cense Prep. Very low rates. Ascot School of Elec-
tronics, Box 29092, Los Angeles 29, Calif,

SLIDES & MOVIES

FREE! Blackhawk's big sale cataloz 8mm., 16mm.
movies, 2/x2” color slides. Biggest selection anywhere!
Projectors, cameras, supplies—big discounts! Get iree,
every three weeks. 12-page newspaper size bargain list!
Blackhawk Films. Davenport 24, Iowa.

TECHNICAL INSTITUTES

ELECTRONIC And Aeronautical Engineering Tech-
nology. Two-Year Courses. Bachelor of Science De-
gree in three years. Northrop Institute in Southern
California prepares you for highly paid positions in
Aviation and Electronic industries. Employment as-
sistance during school and after graduation. Approved
for Veterans. Write for free catalog. Northrop Aero-
nautical Institute, 1179 Arbor Vitae, Inglewood 1,
California.

MISCELLANEOUS

NEW Organ Builders Manual—Guide to assembling
your own electronic organ. 123 pages, profusely illus-
trated. $2.00 postpaid. Electronic Organ ArtS! Box
41084, Los Angeles, Calif.

SONGPOEMS And Lyrics Wanted! Mail to: Tin Pan
Alley, Inc., 1650 Broadway, New York 19, N. Y.

YOUR classified message placed right here will attract
the attention of more than 265.000 purchasers. You'll
get fast results. For full details. write to Martin
Lincoln, Popular Electronics, One Park Avenue, New

York 16, N. Y.
SHOPPING GUIDE

[y“? ‘ : Classified

A HANDY REFERENCE TO PRODUCTS AND SERV-
ICES NOT NECESSARILY ELECTRONIC, BUT OF
WIDE GENERAL INTEREST.
LEARN While Asleep! Exciting details free. Re-
search Association, Box 24-FF, Olympia, Washington.

“WINEMAKING; Beer. Ale Brewing.” Tllustrated.
$2.00. Eaton Books, Box 1242-C, Santa Rosa, Call-
fornia.

HAVING trouble getiing ahead? read “Gems of Wis-
dom.” $1.00. Frazier Enterprises, 422 E. Clinton St.,
Huntsville, Ala.

ENGRAVED Call Letters. Weather Proof. No Paint . s -
$1.00 ppd. Engraving, Box 1014D, Wyandotte, Michigan.
PHONOGRAPH Records Cheap, postpaid. Catalogue.
Paramount, Box 242-R, Williamsport, Penna.
HYPNOTIZE . . . One Word . . . One fingersnap, on
stage. Satisfaction-—or refund. $2. Hypnomaster,
846-S8 Sunnyside, Chicago 40.

COBRA. Sclf-Defense street-fighting tricks. Designed
to help peaceful adults. $2. Gaucho, 846-S8 Sunny-
slde, Chicago 40.
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INDICATES
RADIOACTIVITY
IN 3 WAYS!

1-BY NEON
2—-BY PHONE
3—-BY METER

RADIOACTIVE
SPECIMEN

RCA RADIATION COUNTER

MADE TO SELL FOR $160 —0I-'F£R(£D FOR ONLY § 4750

Much less than cost
of Manufacture.)

NET

® Employs the extra sensitive 6306 Bismuth Type
Geiger Counter tube. Sensitivity is .015 Roentgens
per hour (1 MR/HR = 6600 counts per minute).

® Three counting ranges: 0-200/2,000/20,000 counts
per minute.

® Handy reset button.

® 1deal for survey work because the complete unit
weighs only 5%z lbs.

® Sight and sound indications by neon flashes and
headphone. Then when an indication is obtained
you switch to meter reading for exact measure-

ments.

® Decontamination easy with damp
cloth applied to the weather.
proofed aluminum case.

= ® A radioactive specimen
is included for instru-
ment checking and ex-
periments,

® [ncluded at no extra charge — U.5. Atomic Energy
Commission booklet titled “Prospecting with a
Counter.”

Endless experiments and discoveries in the new exciting field of nuclear energy are made possible when you
acquire this finely built and engineered device. In the past, a rugged counter which was suitable for the pros-
pecting of radio-active ores such as uranium, thorium and radium, was unsuitable for laboratory work due to the
inability of combining accuracy with ruggedness. Conversely, a laboratory counter, while being extremely sensi-
tive, could not withstand use in the field where it would be subjected to abuse and abnormally hard knocks.

The Model WF-11AWB combines the laboratory and field counter in one rugged instrument. The use of phones
and a visible lamp permits the operator greater freedom of operation as he no longer has to keep his eyes

on a relatively small indicator.

In the laboratory where determinations of intensity (cou

nts) of a reading are necessary, the WF-1TAWB pro-

vides sensitivity far surpassing mony laboratory counters.

SPECIFICATIONS

Three counting ranges are available:

0-200 counts per minute—used in cosmic ray and extremely
low activity determinations.

0-2,000 counts per minute—used for average activity and
normal work.

0-20,000 counfs per minute —used for tracer and high
activity determinations.

High accuracy is assured by the handy reset button, located

on the front panel, which permits compensation for vari-

ations of battery voltages ond background count.

A rugged weather-proof aluminum case houses this light
economical unit. The batteries will provide over 200 hours
of intermittent operation from the two 67%2 volt batteries
and 50 hours from the three flash light batteries.

Comes with completa sef of batteries, carrying strap, s 50
headphone, radicactive specimen and A.EC. book- “EI

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C.0.D.

SEF FOLLOWING PAGE

MOSS ELECTRONIC, INC. DEPT. D-540

132 PRINTED IN U.S.A,

3849 TENTH AVENUE, NEW YORK 34, N.Y.
POPULAR ELECTRONICS
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TRY FOR 10 DAYS

before you buy!

then if satisfactory pay in easy, interest free,
monthly payments. See coupon below.

—_—_————_—_——_——_'
-

Superior's New

o= e A tryly do-it-yourself type

TUBE TESTER

TEST ANY TUBE IN 10 SECONDS FLAT!

Turn the filament Insert it into adnum-
€ . bered socket as desig- Press down the qual-
@ selector switch to posi- @ nated on our chart @ ity button — a4

{over 600 types in-
cluded).

THAT’S ALL! Read emission quality direct on bad-good meter scale.

tion specified.

FEATURES:

o Tests over 600 tube types. o Tests OZ4 and
othsr gas-filled tubes. e Employs new 4” meter
with sealed air-damping chamber resulting in
acenrate vibrationless readings. e Use of 22
sockets permits testing all popular tube types
and prevents possible obsolescence. e Dual
Scale meter permits testing of low current
tubes. » 7 and 9 pin straighteners mounted on
parel. o All sections of multi-element tubes
tested simultaneously. e Ultra-sensitive leak-
age test circuit will indicate leakage up to 5
megohms.

Superior's New Model TD-55 ' B E TER
STANDARD TYPE
Speedy, vet efficient operation is accomplished by: 1. Simplification of all switching

and controls. 2. Elimination of old style sockets used for testing obsolete tubes (26, 27,
57, 59, etc.) and providing sockets and circuits for efficiently testing the new Noval

and Sub-Minar types.

Yau can‘t insert a tube in wrong socket

It is impossible to insert the tube in the
wrong socket when using the new Model
TD-55. Separate sockels ore used, one
for each type of tube base. If the tube
fits in the socket it can be tested.

“’Free-point’’ element switching system
The Model TD-55 incorporutes o newly
designed element selector switch system
which reduces the possibility of obso-
lescence to an absolute minimum.

Checks for shorts and leakages between
all elements

a

pr—

Model 82—Tube Tester
Total Price . .. ... %$36.50

Terms: $6.50 after 10 day trial,
then $6.00 per month for 5
months.

Production of this Model was delayed a full
year pending careful study by Superior’s en-
gineering staff of this new method of testing
tubes. Don't let the low price Ini !
We claim Model 82 will outperform similar
looking units which sell for much more—and
as proof, we offer to ship it on our examine
before vou buy policy.

Model 82 comes complete.
housed in portable, hand- $ 50
rubbed oak cabinet with re- 3 8

movable cover. Only Net

4l

Py 88
L T

CpRRPREERRY

The Model TD-55 provides a super sensi-
tive method of checking for shorts and
leakages up to 5 Megohms between any
ond all of the terminals.

Elemental switches are numbered in strict
accordance with R.M.A. Specifications.
The 4 position fast-action snap switches

are all numbered in exact occordance Model TD-55 — Tube Tester
with the standard R.M.A. numbering sys- Total Price .. ... .. $26.95
tem. Thus, if the element terminating in Terms: $6.95 ofter 10 day trial
pin No. 7 of a tube is under then $5.00 per month for
test, button No. 7 is used for months.

that test. s2 95

Complete with carrying case Net

We invite you to try before you
buy any of the models described
cn this page, the preceding
page and the following pages.
If ofter a 10 doy trial you are
completely satisfied and decide
to keep the Tester, you need
send us only the down payment
and agree to pay the balance
due at the monthly indicated
rate.

NO INTEREST
OR FINANCE
CHARGES ADDED!

If not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY!

r""’

0SS ELECTRONIC, INC.
D-540 3849 Tenth Ave., New York 34, N. Y,

Please send me the units checked on approval. 1f completely sotisfied | will pay on
the terms specified with no interest or finance chorges added. Ctherwise, | will return
ofter o 10 doy trial positively cancelling all further obligation.

7 RCA RADIATION COUNTER [J Model 76 ........ Total Price $26.95
Total Price $471.50 $6.95 within 10 days. Balance $5.00
€11.50 within 10 days. Balance $6.00 monthiy for 4 menths.
monthly for 6 menths.

1 Model 82 .. .. Total Price $36.50 [ Model 77 Total Price $42.50
$6.50 within 10 days. Balance 26.00 €12.50 within 10 days. Balance $6.00
meonthly for 5 menths. monthly for 5 months.

{J Model TD-55 .. Total Price $26.95
$6.95 within 10 days. Balance $5.00
monthly for 4 months.
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SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C. 0. D.

______———_________
Superior's New Model 74

ALL PURPOSE BRIDGE

im's A CONDENSER BRIDGE irs a SIGNAL TRACER
ims » RESISTANCE BRIDGE irs 4 TV ANTENNA TESTER

¥ CAPACITY BRIDGE SECTION make stage gain measurements, focate -
4 Ranges: 00001 Microfarad to .005 Mi- signal lass in RF. and Audio stages, lo-
crofarad; .001 Microfarad to .5 Micro-

;0“19 faulty stages, locate distortion and
farad, .1 Microfarad to 50 Microfarads; um. etc,

20 Microfarads to 1000 Microfarads, will ¥ TV ANTENNA TEST'ER SECTION
also measure the power factor of all con- loss of sync, snow and instability are
densers from .1 to 1000 Microfarads. only a few of the faults which may be

E— - due to a break in the antenna, so why

2 R:nigi'ssrﬁo’;c:h:?'?sio(s)g(():"?N not check the TV antenna first? locates
: (< 5 ohms; ki v

10,000 ohms 1o 5 P e o break in any TV antenna and measures

the location of the break in feet from
+” SIGNAL TRACER SECTION the set terminals.
With the use of the R.F. and A.F. Probes

52 95
\ , Complete with R.F. and A.F. 6_-“
included with the model 76, you can omple eprzipes and test leads ¢

Superior's New Model 77

VVATCF!IINIM TUBE VOLTMETER

6" FULL-VIEW METER

Compuare it to any peak-to-peak V.T.V.M. made by any other manufacturer at any pricel

r Modei 76—All Purpose Bridge
Total Price $26.95

Terms: $6.95 after 10 day trial,
then $5.00 per month for 4
months,

e Extra large meter scale enables us to print micro-ampere meter is fsolated from the

all calibrations in large easy-to-read type,
e Employs a 12AU7 as D. ¢ amplifier and
two 9006°s as reak-to-peak voltage rectifiers
to assure maamum stability. e Meter is
virtually burn-out proof. The sensitive 400

AS A DC VOLTMETER: The Model 77 is in-
dispensable in Hi-Fj Amplifier servicing and
a must for Black and White and color TV
Recelver servicing where clrcult loading can-
not be tolerated.

AS AN ELECTRONIC OHMMETER: Because
ot its wide range of muusurement leaky ca-
pacitors show up glaringly Because of its
sensitivity and low londing, Intermittents
are easlly found, 1solated and repaired,

AS AN AC VOLTMETER: Measures RMS
values if sine wave, and peak-to-peak value
if complex wave Pedestal voltages that de-
termine the “‘black’" level in TV recetvers
are easily read.

measuring circult by a balanced push-pull
amplifier. ¢ Uses selected 17, zero tempera-
ture coefficient resistors as multipliers. This
assures unchanging accurate readings on all
ranges.
SPECIFICATIONS

¢ DC VOLTS —0 to 3/15,75/150/300/750/
1,600 volts at 11 megohms input resistance.
¢ AC VOLTS (RMS)—0 to 3/15/75/150/
300 750 /1,500 volts. ¢ AC VOLTS (Peak to
Peak) 0 to 8/40/200/400/800,2,000 volts.
¢ ELECTRONIC OHMMETER — 0 to 1.000
ohms /10,000 ohms. 100,000 ohms/1 megohm/
10 megohms/100 megohms/1.000 megohms.
¢ DECIBEIL —10 db to + 18 db - 10 db to
+~ 38 db. + 30 db to + 58 db. All based on
0 db = 006 watts 6 mw) into a 500 ohm
line (1.73v). ¢ ZERQO CENTER METER —For
discriminator alignment with full scale range
of 0 to 1.5/7.5/37.5 75/150/375/750 volts at
11 megohms input reslstance.

| Model 77—Vacuum Tube Voltmeter o K 3 50
Total Price $42.50 Comes complete with operating instructions, probe Jeads, and stream- 4 N
: o e

lined carrying case. Operates on 110-120 volt 60 cycle. Only
Terms: $12.50 ofter 10 day trial,

then $6.00 per month for § Y F R I DAY BEFORE you buy!
1°.n.'_h.s'__._ — THEN if sa'isfuc'ot
Y BN B e B B

r" A L L

Pay in easy, interest free, monthly
payments. See coupon inside.

We invite you to try before you
buy any of the models described
on this and the preceding pages.
If after o 10 day trial you are
completely satisfied and decide to
keep the Tester, you need send us
only the down payment and agree
to pay the balance due ot the
monthly indicated rate. (See other
side for time payment schedule
details.)

NO INTEREST
OR FINANCE
CHARGES ADDED!

If not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY!

FIRST CLASS

Permit No.61430
New York, N. Y.

VIA AIR MAIL

BUSINESS REPLY CARD
No Postage Stamp Necessary if Mailed in the U.S.

POSTAGE WILL BE PAID BY —
MOSS ELECTRONIC, INC.
3849 TENTH AVENUE
NEW YORK 34, N.Y.
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