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Prepare Now For The Higher Rewards
The Electronics Age Offers You

There is an immediate and grow-
ing need for trained technicians
in Industrial-Military Electron-
ics, Radio-TV Servicing and
Communications. Better than
average jobs with high pay, in-
teresting work, bright futures
await you in the fast growing
industry of the 1960’s. Join thou-
sands of NRI graduates now
benefiting from career oppor-
tunities in this Electronic Age.

Training Equnpment Included

NRI “learn by practice” training is
the time-proved way to higher earn-
ings and advancement. Except for
FCC License course, all NRI courses
include—at no extra cost—special
training equipment to give shop and
laboratory experience in your own
home. Equipment is yours to keep.
Makes NRI training come to life in
an easy-to-grasp, interesting manner.

JOB COUNSELORS RECOMMEND
Today, a career in any branch of
Electronics offers unlimited opportu-
nity. Job Counselors advise, “For an
interesting career, get into Electron-
ics.” The National Association of
Manufacturers says: “There is no
more interesting and challenging oc-
supation in American industry.”

NRI can provide the training—right
in your own home and in your spare
time. No need to go away to school.
There are no special requirements of
previous Electronic experience, or ed-
ucation in particular subjects. Mail
postage-free card now. Read about
Electronics opportunities, about NRI
courses, about NRI trial plan,

Mail postage-free card. %" o
National Radio Institute,

(Y oO
B NHsC G
3 g
Washington 16, D.C. 3 % §
7, <
A

Industrial ELECTRONICS

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

Commercial

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

TV-Radio COMMUNICATIONS

In NRI’s Communications course
you get actual experience as NRI
trains you for your choice of
Communications fields. Commer- §
cial methods and techniques of |
Radio-TV Broadcastmg, tele- =
type; facsimile; microwave; ra-
dar; mobile and marine radlo,
nav1gation devices; multiplexing
are some of the subjects covered.
You work with special training
equipment.

Radio and TV SERVICING

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

AmericanRadioHistorv.-Com



WHERE
YOU TRAIN
IS AS
IMPORTANT AS

YOUR DECISION
TO TRAIN

NRI is America’s oldest, largest
home-stucy Elestronics, Radio-Televiszn
school. NRI teaches only by home-study.
The interasts ard efforts of our carefully-
selected staff are devoted exclusively to
this method of training. For nearly %0
years NRI has maintained the confiderce
and respect of students, graduates, azd
the Electronics Industry for constan:y
providing the sest possible home-stury
training, at a cost most anyone can affo-d.
For the ccmplet2 NRI story, mail the post-
age-free card at the left. This could be the
most profitable move you ever made.

For Nearly 50 Years NRI Has Been The Leader
In Training At Home For Electronics, TV-Radio

. It takes a growing industry to give quali-
~ fied men the best opportunity to advance
and prosper. That’s why so many men are
deciding en a career in Electronics. Fut,
~ even more important is where you get your
training, and how the school of your choice
_ teaches Electronics . . . how it trains and
1. E. Smith, encourages men to reach their goals and
Founder—1914.  realize their ambitions. It takes a grow:ng
school—with years of specialized experiencz behind it—to

. do that for you.

This is a fast changing world, and a school offering Elec-
trorics courses must keep pace. The NRI steff of more than
150 is on the job every minute to see that course material is
up-to-date . . . to see that you get all the help and advice vou
need . . . to assist you in job placement when you’re ready,
even to help you earn your way while you train. In short,
whatever branch of Electronics you select, NRI is well quali-
fied to help you grow in your new career . . . in usefulness,
in prestige, in monetary gain.

AmericanRadioHistorv. Com

NRI's Outstanding Staff
Is Directed By These Mer

DIRECTOR OF EDUCATION, Wil
liam F. Dumn, supervises lesson
preparation, train.ng equipment
developmen-, consultation services,
lesson grading. Hz heads a full |
staff of instructors and advisors.

SUPEFVISOR OF TRAINING, J. B.
Straughn, is particularly cn-
cerned with NRI home-training
equirment and its integration iato
cours2 subject matter.

CHIEF TECHNICAL EDITOR, James
P. Tate, Jr, heads a staff whose
concern is the careful writing,
editing and illustrating of lesson
texts, keeping lessons up-to-date.

DIRECTOR OF PUBLICATIONS, Oli-
ver Read, was formerly editor end
publisher of Electronics World
magazine; publisher Popular Ekec-
tronics and Hi-Fi Stereo Rev:ew
magazines.
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JOB OPPORTUNITIES!

P LET DeVRY HELP

Yours as a trained =57 . YOU PREPARE

ND BLUEPRINT
A SOLID

Electronics = &4

TECHNICIAN

Thousands of companies in the United States and Canada who have
employed DeVry Tech men prove two most important facts: (1) Electronics
is one of the biggest, fastest growing opportunity fields of our time;
and (2) DeVry Tech graduates are “WANTED’" MEN.

Whether DeVry Tech prepares you in spare time at home or in its modern
Chicago or Toronto Laboratories, your training is designed to get you
ready to meet the exacting standards of industry. You get practical
training that not only helps to fit you for a job or a service shop of your
own—but also gives you a foundation for a career that can be profit-
able the rest of your life.

You work over 300 learn-by-doing experiments at home, using DeVry
Tech’s exclusive Electro-Lab method. You build and KEEP valuable equip-
ment. With another DeVry Tech exclusive, you have the benefit of
training movies that you can show over and over until hasic points are
crystal clear. Special texts guide you every step of the way as well.

HOW DeVRY TECH CAN ‘“'‘BLUEPRINT YOUR CAREER!

DeVry's faculty not only know how to teach Electronics, but they also understand men. They
most likely know the type of prublems you face. From this staff you get help, advice and
understanding. It is this “human” side of DeVry’s program that has taused many of our
graduates to say: “DeVry Tech not only trains you for a job, they actually help you blueprint
a profitable futore!”

NO ADVANCED EDUCATION NEEDED!

Why don't you write for FREE FACTS today? Learn how you T0O can be a member of .

the great fraternity of DeVry Tech graduates across the continent . . . men who were . . =

properly trained, encouraged, appreciated and understood! SEND 1N COUPON NOW! 4 i BROADCASTING E
{4 -

DeVry Tech's effective Employment Service is available to all graduates
without additional cost.

2 FREE BOOKLETS e AN
Send Coupon TODAY!

“One of North America’s Foremast Electranics Training Centers”

Ea DeVRY TECHNICAL INSTITUTE
\ mmgs 4141 B2imont Ave., Chicago 41, Iil., Dept. PE-6-5
] » ‘.@,/ Please giwe me your 2 FREE BOOKLETS, “Packet Guide to Real Ecrn-
Accredifed Member of ings’ ond “Electranics in Space Travel;” alsa include details on how
Netional Home Study Counil 3 oy
3 ta prepars for a career in one or more branches of Electranics.
- ——Age

- 1E
|
PLEASE PRINT

TECHNICAL [HCEEE—
INSTITUTE [ _Zone.

O Check here if you foe o military service.

CHICAGO o L TORON TO P Canadian residents oddress: DeVry Tech of Canada, Lid.

370 Lawrence Avenue West, Teronto 19, Ontario

Name__

State.

POPULAR ELECTRONICS is published montnly by Zitt-Davis Pubhs‘ﬂm, ~ompany at 434 South Wabash Avenue.

Chicago_ 5. Illinois. Subscription Rates: One yea-~ L'mtcd States and pcssessnons $4.00; Canada and Pan American
Union Countries. $4.50: all other foreign countr.cs, $5.00. Second Class postage paid at Chicago, Illinois. and at
additional mailing offices. Authorized as second class mall by the Post Oflice Department, Ottawa, Canada, and for pay
ment of postage in cash. June, 1962, Volume 168. Number 6
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SELEGT THE BLONDER-TONGUE
1V PRODUGT T0 DO THE JoB BEST

TV & M AMPLIFIERS

GAIN
AVER- LiST
MODEL OESCRIPTION AGE AMPLIFIER MOUNTING PRICE
8TA Home VHF/FM booster 84db Tube tndoor 15.70
for single set.
B-24¢ Home VHF,FM booster | 9db Tube Indoor 24.95
for up 1o 4 sets.
13 Home VHF/FM booster | 124db | Transistor Indoor 33.00
for up 1o 4 sets.
AB-4AC | Home VHF /FM booster,
remote AC power 12db | Transistor indoor or 34.95
supply. Up to 4 sets. Mast Mounted
AB-4 Battery powered 29.95
AB-2 Home VHF mast mount- 110 db Tube Mast Mounted | 53.95
ed booster. Remote
power supply.
UHF booster. 5 modcls ea,
us cover a portion of 15db 2 Tubes Mast Mounted | 88.00
UHF spectrum ch. 14 to 83.

UHF CONVERTERS

IMPED- INPYT [ ouTeUY
MODEL ANCE | CHANNELS | CHANNELS | GAIN | LiSTPRICE
BTC-99R | 3000hm | 14thru83 [ Sor6 - 23.95
8TU-28 | 3000nm | 14thru83 [ Sor6  [Stosan 39.95

BT-70 | 3000nm | 70thru83 | Sor6  |StoBdb 41.50

sngineersd and meavisctursd by
BLONDERXTONGUE
# Alag St Newsrk N.J

Canadian Div.: Benco Television Assoc., Tor., Ont.
Export: Rocke Int'l, Corp., N. Y. 16, N. Y.
CABLES: ARLAB
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Outoerforming everything
efse in the telal!

Priced from $109.50...
3 feature-packed Vlklng
“"Messenger” Transcelvers'

For the sportsman or *‘on the job''. ..
Viking *'Personal Messengers' are
delivering outstanding performance!
Available in two compact hand-held units

. 100 milliwatt model for unlicensed use
. .. 1 watt model for longer range on the
Citizens' Band. 11 transistors and 4 diodes.
Superheterodyne receiver and exclusive
tuned RF amplifier gives twice the
sensitivity and 40% more range than similar
units with conventional circuitry—more
output than similar units with the same

rated inputs! Operates on penlight
or rechargeable nickel- $1 09
cadmium batteries. NET

== .| For mobile or base station...

L= .":{ Here’s the performance proved Viking *‘Messenger''—
-y 5 channel, crystal-controlled Citizens' Band transceiver.
High efflClency design makes full use of maximum legal

power—punches your signal home! Excellent receiver

'f-( . b sensitivity and selectivity—built-in squelch AVC—ANL
g 113 Only 5%" x 7" x 113", easy io install
. \i‘![].“* **j‘ anywhere. With tubes, push-to-talk 134
microphone and crystals for 1 channel. NET

WRITE TODAY =y, 1;- E. . JOHNSDN COMPANY
for information packed WI\, 2424 10th AVE. S.W. o WASECA, MINNESOTA
4 Color Catalog = Please rush “Messenger" details to:
NAME
MANUFACTURERS OF THE WORLD'S MOST WIDELY AOORESS
USED PERSONAL COMMUNICATIONS TRANSMITTERS. CITY. STATE

(5.3

June, 1962
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NEWS SC PE

LIGHT YARDSTICK—Formally called a ‘“laser-ranger,” this
new lightweight radar is similar to a conventional radar in
operation. Instead of microwaves, however, the laser-ranger
uses a high-intensity light beam to pin-point battlefield
targets such as tanks or artillery. Now being developed by
the Orlando Division of the Martin Company, the proposed
unit will be the size of a bread box and weigh only 35
pounds. The G| operator will simply aim the portable device
at a target, press a button, and the distance to the target
will be seen instantly on an indicator panel. Intended for
use in conjunction with anti-tank weapons, the laser-radar
will take the guessing out of gunnery.

DO-IT-YOURSELF TV TAPE may be in the home sooner than
you think, thanks to Westinghouse and a new slow-scan
vidicon camera tube, Type 7290. With this tube, the TV
camera produces one picture every eight seconds which
can be stored on an ordinary hi-fi tape recorder. It is ex-
pected to open up applications for televised pictures in
education, commerce and journatism at reasonably low
cost. The major advantage of the system is its ability to
use telephone lines and mobile two-way radios to transmit
pictures. Future home applications may make the candid
camera a thing of the past.

NOW HEAR THIS—The new guided missile destroyer USS
Charles F. Adams is equipped to fell her story to visitors
on board ship in ten languages. The ship’s striking verbal
power is in the form of an audio-visual package requested
by the skipper, Commander Bob Munroe, Jr., for the ship's
European cruise earlier this year. The tapes and color slides
were prepared by General Dynamics/Pomona, Calif., and
offer a ‘‘canned” audio-visual presentation to VIP's or just
plain people in their native tongues. The languages re-
corded are: Swedish, Danish, Dutch, German, French, Span-
ish, Portuguese, Italian, Greek and—last, but not least—
English. After the audio-visual presentation, the visitors are
conducted on a tour of the ship. Well done, USS Adams!

EASTER BUNNIES? No, just specially clothed ‘‘she” tech-
nicians assembling space-age microminiature relays in the
“Clean Room" designed and built by the Automatic Elec-
tric Company of Northlake, Ill. To eliminate contamination
due to dust, parts sent to the Clean Room are sealed in
containers and pass through an air lock. Temperature, hu-
midity and positive pressure in the room are closely con-
trolled, and air entering it is filtered, eliminating all dust
particles 1 micron or over in diameter—25,400 microns is
about one inch. As for the bunny costumes, it seems that
people in the Clean Room create dust particles. Hence,
they don dust-free Dacron uniforms before coming in.
Dust-generating cosmetics are shunned as well—so the
bunnies have shiny noses.

POPULAR ELECTRONICS
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CB GALLON??

write for free brochure

$189.50
Slightly higher wes! of Rockies

One gallon (thousand watt) output is something you would never expect
the Courier 1 to deliver. But . . . you do get 68% transmitter efficiency,
3.4 watts out with 5 watts in! This is only one of the reasons why CBer’s
applaud the Courier 1 as the finest. Add to this the distinct advantages of
a dual power supply (mobile and base — 110V and 12V) operation, a low
noise front end (thanks to our use of the Nuvistor tube) and, of course,
superior performance and reliability. Want more before you buy! Check
these features . . .

e 12 CHANNEL TRANSMITTING o ELECTRCNIC SWITCHING (NO RELAYS)

o 23 CHANNEL TUNABLE RECEIVER o UNITIZED HANL: WIRED CHASSIS

e BUILT-IN S & "RF" METER o FULLY MODULATED (100%)

o FRONT PANEL RF GAIN CONTROL o CADIUM PLATED FOR MARINE USE

BUILT-IN SQUELCH o ENTIRE UNIT SLIDES OUT ON TRACKS
o ALSO AVAILABLE IN 110V and 6V

@@H electronics communications, inc. 325 no. macquesten pkwy. mf. vernon, n.y.

June, 1962
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RESIDENT SCHOOL COURSES
IN NEW YORK AND LOS ANGELES

Industry needs Electronic Technicians!

Let RCA
train you in
Advanced Electronics

This is the college-level training you need
to work with professional engineers on re-
search, development, or production projects
in such fields as: automation, guided missiles,
radar, television, computers, and other ad-
vanced electronic applications.

RCA Institutes Resident Schools in New
York City and Los Angeles offer this com-
prehensive course that prepares you for any
field of electronies you may choose. Other
courses in TV and General Electronics,
Radio and Television Servicing.

Classes start four times each year. Applica-
tions now being accepted.

RCA INSTITUTES

SCHOOLS OF TELEVISION & ELECTRONIC TECHNOLOGY
A Service of Radio Corporation of America

Another Way RCA Serves Education Through Electronics

RCA Institutes, Inc., Depr. PER-62
350 West 4th Street Pacific Electric Building,
New York 14, N. Y. Los Angeles 14, Calif.

Please send me your FREE catalog of Resident School

|
|
|
|
|
|
courses. |
|
|
|
|
|

Name
(PLEASE PRINT)
Address
City Zone State

For Home Study Courses See Ad On Opposite Page

Lwould 1lks %o rogort that we're nleased
B izent

mltsl 7O Ic'fi‘}i[q Ifx‘: rs«f;\ ts'E []

.00, we ¢hnged L2 to 7 or & turns of £22

e on a l/z,"[‘}ul .:{;“:A "L... Sonztrantic

1ty were cul somewhia?

A “Emily—the Robot with a One-Track Mind"
(March 1002 issue) is one of the most interesting
projects I've ever built. My construction time was
about six hours, and I made some modifications
which might interest other readers. Increasing the
value of resistor RZ to 3.3 ohms lengthened the

lives of lamp /1 and batterv B2. And changing
the gear reduction on the drive units to 130:1
increased Emily’s speed and tracking ability. I left
off the dish-pan shell and blinking eyes in order
to keep weight down and conserve batteries. All
in all, building Emily was a lot of fun—thanks
a lot.

KEex GoobricH
Toledo, Ohio

W On receiving my March issue of P.E., I was
amazed to find a line-following device similar to
one I built three vears ago. I'm enclosing a photo-
graph of my version of “Emily,” taken at the local
high school science fair. It won first prize, as well
as the “Most Orazinal” award. The “brain” con-
sists of two separate photoelectric-eye circuits—
one for right turns, the other for left turns—and

steering is accomplished by means of a pivoting

rear wheel. This arrangement provides a very

smooth response. To add to the coincidence, iron-
ically enough, my mother's name is “Emily.”

Ep BrocTER, WA2VKY, WV2VKY

Uniondale, L.I., N.Y.

Crystal Switcher

B I've read vour report on the CB-27 Citizens
Band transceiver (“Regency CB-27 Ranks High,”
March 1962 issue), and note that your one criti-
cism centers on the fact that the unit has only two
“transmit” channels. You'll probably be interested

Always say you saw it in—POPULAR ELECTRONICS
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OW...RCA Oy flls
OFFERS A COMPLETE  [meesst
SELECTION OF

OME TRAINING

OURSES IN

LEGTRONICS

TELEVISION
SERVICING

10 study groups total-
ing 27 lessons plus 6
complete kits for con-
struction of a modern
television receiver!

COLOR
TELEVISION

With RCA Institutes Home Study training, you set your own
pace in keeping with your ability, finances and time. All equip-
ment and components provided are brand new and of prime
quality . .. and you never have to take apart one picce (o build
another. Practical work begins with the very first lesson!
Most important to you, RCA offers a liberal Voluntary Tui-
If _you prefer, you may build your electronics carecr at one of
RCA Institutes’ Resident Schools in Los Angeles or New York

City. Day and cvening classes start four times cach year. Resident
School Catalog sent free on request.

SEND FOR THIS FREE HOME @
STUDY CATALOG TODAY! ;

RCA INSTITUTES, INC,,
A Servilce of Radio Corporation of America

350 W. 4th SL,, N. Y, 14, N. Y.
610 S. Main St.. Los Angeles 14, Calif.

ml') The Most Trusted Name in Electronics

AmericanRal

5 study units of 4 lessons each!

-

COMMUNICATIONS ELECTRONICS

9 study groups! 18 lessons! Covers oscillators,
power amplitiers, AM, FM, SSB, Mobile
Radio—prepares you for an FCC license!

"COMPUTER PROGRAMMING

5 study groups totaling 11 complete lessons,
in principles and techniques of programming
business computers! High School graduation
and 1 year business experience required.

AUTOMATION ¢ :
ELECTRONICS TRANSISTORS

Covers electronic devices used in
industry to achieve automatic
control of production systems
and processes!

tion Plan—the most economical home study method available
because you pay only for lesson: as you order them ... one
study group at a time! If you drop out at any time, for any
reason, you do not owe RCA one penny! No other obligations!
No monthly installment payments! Licensed by the New York
State Education Department. Approved for Veterans.

P————— e ———— e

RCA INSTITUTES, INC., Honw Study School, Dept. 'E-62
A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N. Y.

Without obligation, rush me the FREE 64-page illustrated booklet “Your Career
in Electronics™ describing your electronic home study training program. No
salesman will call.

Name.... ..Age.

Address.........

City....... . Zone, State

CANADIANS—Take advantage of these same RCA courses at no additional cost.
No postage, no customs, no delay, Send coupon 10: RCA Victor Company, Lud.,
5581 Royalmoun: Ave., Montreal 9, Quebec.

dioHistory Com



MARK
Static Sheath*

Eliminates Precipitation Static *
Improves Signal-to-Noise Ratio
Affords up to 20 db Operating Gain
Increases Receiver Sensitivity

i Extends Intelligible Coverage
Easiest to Install

INCREASE

COVERAGE

on Citizens Band

MARK II SUPER BEACON
FIXED STATION ANTENNA
with exclusive Static Sheath *

Design advantages of the new MARK
II now make it possible to step up the
efficiency of your CB operation, and
maintain clearer communication over
greater distances. 19 feet overall, the
omnidirectional MARK II makes fullest
use of the 20-foot legal length limit.
? Requires no radials or skirts. Provides
! 1 db gain over ground plane antennas.

| Employs a full half-wave radiator volt-
| age fed through a special launcher-
* | matcher cable section for excellent im-
pedance match over the entire 11-meter
citizens band. Low angle radiation in-
sures utmost efficiency and maximum
contact with mobile units.
Improved mechanical features and extra-
| rugged base support pipe add to its
reliability. Simplified clamp mounting
makes installation easy.

‘1‘
Precipitation Static is caused by charged
parhcles in the air impinging in a con-
tinuous stream on metal antenna radi-
ator surfaces. The patented Mark
Static Sheath* is a tough, durable,
dielectric plastic covering that elimi-
! nates this static interference.

% | Write for Catalog HW19-PE
}

MARK HELIWHIP®

Another Fine Product Line by

B& K MANUFACTURING
Dept. PE-6, 1801 W. Belle Plaine, Chicago 13, lllinois

Letter Tray

(Continued from page 8)

to hcar that the number of channels can be in-
creased to six with a push-button switcher now
available as an accessory. The Model CS-6, while
designed especially for Regency equipment, can be
used with any other CB transceiver as well (or

even with ham radio rigs). It sells for $19.93, less

crystals. A picture of the switcher, mounted under

the case of a CB-27, is enclosed for the benefit of
any of your readers who may be interested.

GEORGE M. DrAKE

Burton Browne Advertising

Chicago, IlL.

Printed-Circuit P.A.

B I believe that I have found an error in the
schematic diagram of the “Printed-Circuit P.AY
(April 1962 issue, page 70). The lead shown run-
ning from the left-hand side of switch SI to the
junction of resistors R14 and R77 and the center
tap of transformer T#’s secondary should run, in-
stead, to the junction of R77 and the center tap
of transformer 72's primary. Right?

W. R. Siaimons

Sioux Falls, S.D.

Right, Mr. Simmons. The section of the sche-
malic diagram in which the error appeared has
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been corrected and is being reprinted here. Thanks
for writing in and teliing us about it.

Idiot Lights Out . .. Meters In

B In my article entitled “Idiot Lights Out . . .
Meters In” (March 1962 issue), there's an error

Always say you saw it in—POPULAR ELECTRONICS
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ARE YOU "ON TARGET?"
Test Younselp. ...
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Get your First Class Commercial F.C.C. License Quickly

SCHOOL OF ELECTRONICS

CHECK THESE FEATURES:

Grantham teaches the theory of electronics. Every basic
concept of electronics fundamentals is covered in the
Grantham course. .. whether you take it in resident
classes or by home study. Grantham training "“makes
electronics yours.”

You can get your First Class FCC license IN ONLY 12
WEEKS in Grantham resident classes (or, in a corres-
pondingly short time in the Grantham home-study
program). THINK OF IT! A commercial U.S. Govern-
ment license... PROOF OF YOUR qualifications in
meeting these U.S. Government requirements as an
electronics communications technician...a nationally
recognized certificate. By preparing you for this license
in only 12 WEEKS, Grantham conserves YOUR TIME!

Mature men select Grantham Schools for electronics
training. (The average age of Grantham Students is
28.8 years.) MATURE MEN want a definite objective
(not a pot of gold at the end of the rainbow). Grantham
training has this specific objective: To prepare you for
your First Class FCC license and greater earning capa-
bility. The Grantham Course is for mature men who
know what they want.

by training at

GRANTHAM

O

.ANSWER THESE QUESTIONS:

Il DO YOU want to get into ELECTRONICS?

B Do you have a SPECIFIC OBJECTIVE in mind -

... Are you shooting at a particular target
{such as an FCC License)?

B Do you want the kind of training that will take :

you straight to this objective QUICKLY...
without wasting valuable time on non-
essentials?

The Grantharm Communlications
Electronics Course prepares you
for your first class commerclal

F.C.C.LICENSE

QUICKLY!

CORRESPONDENCE OR RESIDENCE CLASSES
' R B

Grantham Schools’ tition rates are low, yet the instruc-

tional service is not equalled by many of the most
expensive schools! Grantham can do this because of . :
highly efficient instructional methods and because ; :

Grantham has a sincere desire to out-do all others in -

service rendered per tuition-dollar. Grantham has estab-
lished reasonable tuition rates. And, the percentage of
students who successfully complete the Grantham course
—and who get their FCC licenses —is one of the highest
in the nation,

YOU GAIN RESPECT by showing your Grantham

diploma, once you earn it. YOU GAIN RESPECT by

showing and posting your First Class FCC License —
a nationally recognized certification of your electronics

R

knowledge. Many companies which employ industrial -

electronics technicians require them to have this license.
YOU CAN GET IT IN ONLY 12 WEEKS. Let
Grantham show you how!

HERE'S PROOF: Here is a list af a few cf our recent graduates, the

class of license tney got, and how long it tock them:

License Weeks

James C. Bailey, 217 Behrends Ave,, Juneay, ilaska ..... 1st 12

Edward R. Barber, 907 S. Winnifred, Tacoma, Wash, ... ... 1st 20

M, A. Dill, Jr., 20 Cherry St.. Gardiser, Maine .......... 1st 12

Bernhard G, Fokken, Route 2, Canby, Minn. ............. 1st 12

Kenneth F. Foltz, Broad St,, Middletown, Md. ........... 1st 12

James C. Greer, Mound City, Kansas .... ... ..... 1st 2 -
[ e e e PR .

[Mail in envelope or paste on postal cord]

To: GRANTHAM SCHOOL OF ELECTRONICS

1505 N. Western 408 Marion _ 3123 Giltham Rd. | 821-19th, NW
Los Angeles Seattle Kansas City Washington

Gentlemen:

Please send me your free booklet telling how I can
get my commercial F.C.C, licease quickly. I understand
there is no obligation and no silesman will call.

Accredited by the National Home Study Council Name Age
1505 N, Western Ave. 408 Marion Street 3123 Gillham Road 821-19th Street, N.W. Address
Los Angeles 27, Calif. Seattle 4, Wash. Kansas City 9, Mo. Washington 6, 0. C.
(Phone: HO 7:7727)  (Phone: MA 2-7227)  (Phone: JE 1.6320) (Phone: ST 3-3614) Cay. State

Interested in: [] Home Study, [J Resident Classes

e e — e
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MAIL COUPON NOW —NO SALESMAN WiLL CALL =>»
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BRINGS YOU

PORTABLE
"T- AP
RECORDER

that works on ordinary

FLASHLIGHT BATTERIES

SO you can now record

anything, anytime, any-

where! ,
Only 7 lbs.—is worn over your shoulder
like your camera. 100% transistorized, &
Records and plays back up to 2 hours on
a 4" reel. Has constant speed motor and § 3
capstan drive. Combined indicator for &
modulation level and battery life. Input
for mike/phono. Qutput for external am-
plifier. Response: 100 to 6000 cps. Signal- *
to-noise ratio: better than —40db. Com- =
pletely self-contained with dynamic car-
dioid microphone, 4”speaker, patchcord
assembly for recording and playback thru 2
radio, TV or record player. Ruggedly
built, handsomely styled, suprisingly low- &
priced. It's the new Continental ‘100"
Write for brochure: E-5.

NORTH AMERICAN PHILIPS COMPANY, INC., &
High Fidelity Products Division,
230 DUFFY AVENUE, HICKSVILLE, L.1., N. Y.

In Canada and throughout the rest of the free world,
the Norelco Continental is known as the 'Philips’.

Letter Tray

(Continued from page 10)

which might cause a bit of consternation on the
part of the P.E. readers who want to build the
temperature gauge. The replacement face for the
Lafayette TM-400 meter was reproduced at twice
actual size—it should be 14” x 114”. I still have
the negative for the contact print which served as
the new meter face in my original model, however,
and I would be happy to supply readers with sim-
ilar prints for 50 cents each, postpaid.
CHARLES CARINGELLA
P.O. Box 1025
Ontario, Calif.

Aspirin-Sized Hearing Aid

B In the April 1962 News Scope, you mention

that the Zenith “Cameo™ hearing aid is no larger

than a child’s aspirin. Actually, it’s the unit’s
battery that’s aspirin-sized.

THELMA RicHarvs

Skokie, IIl.

True. We guess that story was a little tough to
swallow.

New Use for CB

B Here's a use for the Citizens Band that prob-
ably hasn’t been thought of by many people. I
keep a Heathkit portable transceiver in my wheel-
chair to help me stay in touch with home! The
base station is a Citi-fone unit feeding into a coax
antenna. Results are good with this setup, but the

Arﬁ
b5

pottable unit has a regenerative receiver which

lacks a squelch. If any of your readers know of a

portable set for sale (it can have a regen receiver,

but should be equipped with squelch), I'd appre-
ciate hearing from them.

Ep GruUBGELD

P.O. Box 665

Solvang, Calif.

Tone Signals on CB

& I’ve just finished reading “The Gabble Killer”

in your April 1962 issue. While I like the selective

calling idea, I thought it was illegal to put a tone

on a CB carrier. Could you straighten me out on
this?

Harry J. CUNNINGHAM

Weirton, W. Va.

Tone signals are permitted on the Citizens Band
if they serve a useful purpose. The “Gabble Killer”
is legal, then, since its signal is used to activate a
base station loudspeaker. Tone signals that serve
only to attract attention (sometimes called “tur-
key calls”) are definitely illegal and should not be

used. 50—

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

A SPECIAL GUMPABI COURSE
COVERING ALL THREE PHASES OF

p -

BASIC « INTERMEDIATE « ADVANCED

The Entire Course Is Made OESIGNED FOR THE BUSY MAN OF TODAY

Up Of The Following: This is MODERN training for the MODERN man. You'll find no “horse and
+ 35 LESSONS COVERING BASIC buggy” methods here. Every page of this streamlined course is devoted
AND INTERMEDIATE ELECTRONICS to imgo'rltant' Electronics principles and practical p;?oTjec:Is. You'll)I be
. amazed how fast you grasp Electronics the RTS way. RTS has combined
wﬁ}{[%l;g[:;DKI;‘S”?E';AIESLETE modern THEORY and PRACTICE to make this the finest training program
. SOLDERING IRON of its kind available!
. 25 LESSONS COVERING THESE SATISFIES. NOVICE, TECHNICIAN OR HOBBYIST
ADVANCED ELECTRONIC SUBJECTS: Whether you're new to Electronics or an old “pro,” chances are you'll
’ find this to be the ideal course for you. The novice will appreciate the
Thyratron Tubes - Semiconductors « completeness.of the traitiing. It starts with the most basic considerations,
Electronic Symbols and Drawings « covering each important point thoroughly, yet concisely. The technician
Voltage-Regulators - Electronic- will enjoy the practical review of fundamenta's and profit from the 25

Timers - Coptrol S.ystems‘- X-Rays . advanced subjects covered.

Photoelectric Devices - Dielectric RTS GIVES YOU “TOP MILEAGE” FOR YOUR TRAINING DOLLAR

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

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

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

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

Computers - DC Amplifiers - Digital BUY (T!

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

%2?82‘?&".‘“0“'”5 * Servomechanisms - Some students will comp'ete this course with “Jet-Like” speed but we

ring allow up to two years if yaur circumstances recuire it. You study at your

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

AND MUCH MORE... . *TERMS ALSO AVAILABLE
e S , W S AS LITTLE AS ...

The Association of e { e
haol < ¥
i"smy'::uf ‘ausﬁvsa:c:nu‘l 1 = ““* ssoo DOWN
Reliabifity, Integrity and e
Quality of Training,

» =" $500 per MONTH
: By THE FIRST TRAINING KIT IS SENT
IMMEDIATELY UPON ENROLLMENT

DON'T LOSE OUT — FIND OUT!

RTS ELECTRONICS CIVISION o.pr. PE-62
815 E. ROSECRANS AVEHUE  LOS AMGELES 59, CALIFORNIA

Rush me ful information by return mail. (Please Print)

815 E. ROSECRANS AVENUE
LOS ANGELES 59, CALIFORNIA Nome Age

Address

Est. 1922

City

June, 1962 13
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microphones for

1

communications

S

ot

¢
A f
quality trio of 1

‘loud and clear”

ONOTONE CERAMIKES

“Loud and clear” reception begins with quality-
engineered Sonotone Ceramikes. That’s because
Ceramikes are designed to give maximum speech
intelligibility — designed for greater sensitivity
to the frequencies covering the human voice.
This frequency selectivity, coupled with physical
design, screens out background noises. Ceram-
ikes are inherently immune to extremes of tem-
perature or humidity — will operate even if
immersed in water. The ceramic transducer is
neoprene-encased, rendering it shock and
impact-proof to withstand rough treatment.
Here is a smartly engineered line-up of micro-
phones tailored tocommunications requirements.
PERFECT CB TEAM

SONOTONE CERAMIKE CM-30 — Perfect for mobile
use. Intelligibility unsurpassed. Sensitivity
curve favors voice frequency range. High sensi-
tivity from —49 db from 60to 7000 cps. Ruggedly
built to take the punishment of mobile use.
Lightweight, shatterproof plastic case. Easy to
handle — and control with convenient “Push-to-
Talk” button and special dashboard mounting
bracket. Supplied with spring-spiraled 4-
conductor shielded cable. List $14.00.
SONOTONE CERAMIKE CM-17A — 13” Flex-Mike,
ideal base station microphone for CB or other
communciations applications. Gooseneck mount-
ing makes it easy to talk while keeping hands
free. Sharp clear communication with frequency
response sensitivity of —56 db from 50 to 11,000
cps, = 2 db. Equipped with 6’ shielded cable.

List $24.5 RUGGED MOBILE

COMMUNICATIONS
FLi
# .

MICROPHONE
—

SONOTONE CERAMIKE CM-31
Budget-priced communica-
tions model in shatter-
proof plastic case features
excellent intelligibility (90
to 6000 cps frequency
range at —49 db sensi-
tivity). Mike has a 2-con-
ductor coil cable — no
switch. List $13.50.
Fixed communications or
" mobile, Sonotone Ceram-
ikes provide top-flight,
long term, maintenance-
free performance.

S
!

i
b J
N

SONOTONE®CORPORATION ELMSFORD, NEW YORK

Electronic Applications Division
In Canada: Atlas Radio Corp., Ltd., Toronto
Cartridges * Speakers ¢ Tape Heads * Mikes
Electronic Tubes e+ Batteries * Hearing Aids

ELECTRONICS

JUNE

JUNE

JUNE

JUNE

AUG.

AUG.

AUG.

SEPT,

OCT.

OCT.

OCT.

—— DATEBOOK ——

1-3
Southwestern Division

ARRL Convention
Disneyland Hotel, Anaheim, Calif.

12-14

Armed Forces Communications
& Electronics Show

Sheraton Park & Shoreham Hotels,
Washington, D. C.

17-22

American lInstitute of Electrical
Engineers Summer General Meet-

ing
Denver Hilton Hotel, Denver, Colo.

24-28

Music Industry Trade Show

New York Trade Show Building and
Hotel New Yorker, New York, N. Y.

13-16

Pacific Energy Conversion Confer-
ence

Fairmont Hotel,
San Francisco, Calif.

21-24

Western Electronics Show & Con-
vention (WESCON)

Statler Hilton Hotel & Memorial
Sports Arena, Los Angeles, Calif.

31-SEPT. 9

World's Fair of Music and Sound
McCormick Place, Chicago, Ill.

1-3
National ARRL Convention

Memorial Coliseum,
Portland, Oregon

2-4
National Symposium on Space
Electronics & Telemetry
Fontainbleu Hotel,
Miami Beach, Fla.

8-10

National Electronics Conference
(NEC)

McCormick Place, Chicago, Ill.

15-19
Audio Engineering Society Fall Con-
vention & Exhibit
Barbizon-Plaza Hotel,
New York, N. Y.

Always

say you saw it in—POPULAR ELECTRONICS

AmericanRadioHistorv.Com o




BREAK THROUGH TO HIGHER PAY
\ wELECTRﬂNIcs

ABOVE AVERAGE INCOME
TV-RADIO

START NOW! Break through the Zarning Barrier that stops
half-trained men. N.T.S. ""All-Phase’’ training prepares you —
at home in spare time — for a high-paying CAREER in Elec-
tronics — TV — Radio as a MASTER TECHNICIAN. One Master
Course at One Low Tuition trains you for unlimited opportuni-
ties in All Phases: Servicing, Communications, Preparation
F.C.C. Llicense, Broadcasting, Manufacturing, Automation,
Radar and Micro-Waves, Missile and Rocket Projects.

You © W work on
: actual job
\ projects

AVERAGE INCOME

A more rewarding job ... a secure
future ... a richer, fuller life can
be yours! As on N.T.S. MASTER
TECHNICIAN you can go straight to
the top in industry...or in your
own profitable business.

19 BIG KITS

YOURS TO KEEP

SUCCEED IN MANY HIGH-PAYING
JOBS LIKE THESE...

« TV-Radio Sales, Service and Repair

« Prefitable Business of Your Own

* Communicaticns Technician— F.C.C. License
« HiF¥i,Stereo & Sound Recording Speciallst

* TV-Radio Broadcastimg Operator

« Technician in Computers & Missiles

« Electronics Field Engineer

« Specialist in Microwaves & Servomechanisms
= Expert Trouble Shooter

« All-Phase Master Technician

NATIONAL %A SCHOOLS

WORLD.-WIOE TAAINING SINCE 1908

Fue book
gives you all the facts

N.T.S. Shop-Tested HOME TRAIN-

tional cost. You also get a Profes-

4000 0. FIGUEROA $T.,
Write Dept. R2G-62

T

0
RESIDINT TRAINING AT LOS ANGELES T

traming in our
1 you wish 10 take you”

Angeles. lhe
Residant School at Les

wortd's TV capital. start N®OW in oul

u'i:l-

Here you work with latest
E::gl:m: equ;m ant — pr.:(essm'nany
nstaiied—finest. most complete fac "
ties offered by any schcot E:ﬁ:n
Iriendly instructo-s. Persora! an;nl oy
Graduate Employment Service. Help 3
finding home n2ay s¢chool—and  pal
Lime- job while you learn

WRITE FOR SPECIAL Pi SIDENT

LS ANGELES 37, C4LF, U.§. &,

SCHOOL CATALOG AND INFORMATION

N.7.S: HOME TRAINING is
o Classroom Developed
« |ab-Studie Plannzd
© Shoa-Tested
o [ndustry-Appraved
o Specifically Designed
for Home Stumy

ACCREDITED MEMBER

the anly nationolly

tecognized accrediting
agency lar private
hame study sthaols

NO SALESMAN WILL CALL

ING is Better, More Complete,
Lower Cost . .,
to the most fascinating, opportu-
nity-filled industry today!

and it is your key

YOU LEARN QUICKLY AND EASILY
THE N.T.S. SHOP-TESTED WAY

You get lessons, manuals, job proj-
ects, unlimited consultation, gradu-
ate advisory service.

You build a Short Wove-tong Wave
Superhet Receiver, plus o large-
screen TV set from the ground up,
with parts we send you ot no addi-

sional Multitester for your pracrical
job projects.

EARN AS YOU LEARN...

WE SHOW YOU HOW!
Many students pay for entire tuition
—and earn much more — with
spare time work they perform while

training. You cun do the same. ..
we show you how.

SEND FOR INFORMATION NOW...

TODAY! IT COSTS YOU NOTHING
TO INVESTIGATE.

NATIONAL % SCHOOLS (§

WOALD-WIDE “RAINING SINCE 1905

Mail Now To

National Techn ca!l Schools, Dept. R2G-62

4000 S. Figueroa St.,

Los Angeles 37, Calif.

Please rusy FREE Electronics-
TV-Radio “Oppoitunity’’ Book and Actual
Lesson. No Salesman will call.

ACTUAL

LESSON

NO OBLIGATION!

_— Zone__.
Check here if interested ONLY in Resident Training at Los Angeles.

. Age__

State.

} VETERANS: Give date cf discharge_

S e o o e e - e s e o= .




For Your Future in Electronics...You Need Training!

Central Technical

“Today —while the need
for skilled workers is sky-
rocketing, the need for
unskilled workers is going
down., Everywhere you
look today you see changes
brought about by the de-
mands of the electronic
age in which we live. The rate at which business
and industry are changing operational methods to
take advantage of new electronics technology is
amazing. New industries are springing up over-
night. Automation is fast replacing outmoded meth-
ods of doing things. but at the same time, automa-
tion is creating thousands of new jobs. To keep
pace with today’s fast-moving changes, and move
up to a position in high-demand with high-pay,
untrained men must prepare for the skiiled tech-
nical jobs that are constantly replacing unskilled
jobs. This means Training!

“If you've read the informative articles on elec-
tronics schools which appeared in the February,
March and April issues of this magazine, you found
a_thorough discussion of Home-study and Resident
Electronics training schools. You also found reveal-
ing facts and figures on the many exciting jobs open

A Message from C. L. Foster, President
Institute, Kansas City, Missouri

in electronics, and you got an idea of the big
salaries you can earn in this field.

“Not too many vears ago, the man who couldn’t go
away to school was left out in the cold. Not any-
more. New teaching techniques make it easy for
the part-time student to make rapid progress by
studying at home. Fast, efficient mail service makes
it possible to bring the classroom to the student.
Today, there is real opportunity for the ‘self-starter’
to glet the kind of electronics training he wants and
needs

“If you want electronics training; if you want to
take your place in the exciting, dynamic Age of
Electronics—1 urge you to do something about it.
Read all you can about the electronics field—in-
vestigate electronics schools—get the facts. Then
make your decision, and you’ll be on your way

o success.’’ q
to success Sincerely,

(H A

C. L. Foster. ’resident
CENTRAIL TECHNICAL INSTITUTE

Central Technical Institute Has Been a Leader in ELECTRONICS EDUCATION Since 1931

SOME FACTS ABOUT CENTRAL:

CENTRAL TECHNICAL INSTITUTLE was
founded in 1931. when head-phone radio sets were
still popular. Shortly after its founding. Central
constructed and operated Station WI9XAL, the
FIRST Television Station west of Chlcago to
broadcast on a daily schedule. John Cameron
Swayze, Verne Smith, Count Basie and Ted Malone
were among the personalities to appear on this
pioneer television station.

In 1934, Central was granted one of the FIRST
THREE High Fidelity commercial broadcast
station permits issued by the Federal Commu-
nications Commission. Central operated Station
WIXBY on 1530 kilocycles, with Central's home-
study students serving as listening posts.

In 1941, Central Tcchnical Institute became
the FIRST civilian school to be selected by the
U. 8. Signal Corps to train enlisted men as
radio operators and repairmen. At war’s end,
Central had trained over 23,000 men and women
for the Army Signal Corps and other branches of
the military.

Central Technical was the FIRST Technical
Institute in the United States to have a com-
plete electronic computer system installed as
a teaching aid. This Remingtion-Rand Univac
stored-program computer system includes a Digital
Computer, Tabulating Machine, Key Punch, Sorter
and Interpreter, making an extremely high level of
practical instruction available to resident students.
Central also has a Bendix G-15 Computer, complete
with Alphanumeric Typewriter and other accessory
electronic data processing equipment.

This is Central's Com-
puter Laboratory, show-
» WW*””’*’% ing the Remington-Rand
; s w B UNIVAC Elecironic
Computer. left. and
Bendix G-15 Computer,
far right. Students make
extensive use of this
laboratory to learn Elec-
tronic Computer Tech-
nology.

Central’s major resident curriculum is accredited
by the Engineers’ Council for Professional Develop-
ment as a Technical Institute program, Central is
an accredited member of the National Home Study
Council, and is approved by the U. S. Department
of Justnce Immigration and Naturalization for the
admission of foreign students. Central is listed in
the current U. S. Government publication ‘‘Ac-
credited Higher Instltutlons", and in the U. S.
Office of Education’s ‘‘Directory of Institutions
of Higher Learning' (Part 3).

FOR INFORMATION ON CENTRAL’S "PRACTICAL ELECTRONICS™ HOME-STUDY COURSE ..

16

AmericanRadioHistorv.Com

AT&T: Ampex Computer Products: Bendix Radio
Company; Bendix Compuler Division; Boeing Air-
plane Company; Collins Radio Company; The Fed-
eral Aviation Agency: General Dynamics: General
Electric Companv: IBM; Honeywell Regulator Co.:
RCA Service Company; Sandia Corporation; Texas
Instruments; Western Electric Company, and Wil-
cox Electric Company are among the outstanding
companies and agencies that employ Central grad-
uates. The electronics field is wide open. There
were not enough technically-trained personnel
available in 1961 to fill all of the jobs open
with electronics companies!

Today, Central has resident students from many
parts of the United States and some foreign coun-
tries studying at Kansas City. Central has trained
over 50,000 students for successful graduation
through its remdent and home-study courses since
1931! If you're interested in electronics training—
and obtaining your training from one of the finest
Technical Institutes in the United States. it will
pay you well to investigate Central Technical Insti-
tute, of Kansas City, Missouri.

. SEE ADJOINING PAGE!
Always say you sow it in—POPULAR ELECTRONICS
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DON’T TURN ~
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until you clip out this coupon!

It could be the turning point in your life!

Make More Money Soon . ..
with Electraqig§!______

Nt

\\\\}\\\

4
////11..

“PROFITS FROM 75 ;
ELECTRONICS™ ==/

Central Technical Institute’s 64-page book on electronics is
packed with free information on amazing career opportuni-
ties for you in: Industrial Electronics, Automation, Radio,
Color TV, Radio-TV Broadcasting, Electrical Wiring, Appli-
ance Servicing, Communications Electronics, Radar, Mis-

| Name____ _ Age.
1

ANOTHER PAGE =

oA

L ONNWONONWDONONONON

.016:620

[ | am interested in your PRACTICAL ELECTRONICS
home study course. Please send me your 64-page
catalcg and full enrollment nformation.

| Addresseme—
City _
State e 0N —
' [0 Check here if you want information about Central's
full-time resident program in Kansas City, Missouri.

CENTRAL TECHNICAL INSTITUTE pusi

1644 Wyandotte, Kansas City 8, Mo
Accredited Member National Home Study Council

— —— lone __

CLIP OUT THIS COUPON, FILL IN YOUR NAME AND
ADDRESS, AND MAIL TODAY . .. FOR FREE BODK
PACKED WITH EXCITING INFORMATION ON ELECTRONICS.

NO OBLIGATION!

~

-PAGE BOOK

siles, Computers, Nuclear Energy, and many others! This
free book tells all about Central Technical Institute’s dif-
ferent NEW Home Study Course, “PRACTICAL ELEC-
TRONICS.” This Home Study course is so complete, it even
contains instructions on how to set up and run your own
electronics servicing business. FREE “PROFITS FROM
ELECTRONICS” book also contains full information on
Central’s new Instant Kits, below. All you need do to get
this valuable book is fill in your name and address on the
above coupon, and MAIL IT TODAY!

GET INTO THE DYNAMIC, $11,000,000,000 FIELD OF ELECTRONICS!

Gain Higher Income!

T -

ready to assemble . .

for you to build. See the sample selection below :

b H b oo

S

VOM Mrlnm Transistored 4+ Transistor Transistot Transstor Transastor

| Tester estor Yol-Dammete Partable Siemal Phototlectsx Code

| | Tester Radn Generater Switch Oscillator
= e e ——

YOU CAN EARN EXTRA MONEY S

New Prestige!

Central Technical Institute’s new INSTANT KITS are designed
to teach you as you build. Each inexpensive kit comes complete,
. in only a few short hours of building and
learning, you have a piece of test equipment that meets com
mercial standards, can be used in your business, or sold to cus
| tomers at a profit. And Central Technical is developing new kits

Study at home in spare time—no High School diploma required!

A Fine Future!

START A BUSINESS OF YOUR OWN . . .
OR QUALIFY FOR A HIGH PAY CAREER!

Over 50,000 successful graduates singe 1931!

"'THANKS to my Central training, | have my First Phone p'a
{FCC) Ticket, which gives me an advantage over my%
4 : 14

E
|
|
|

P s. | am a fr RCA dealer, employ a
bookkeeper and usually two servicemen.” R. R. 'Jack’
Merrill, Pryor, Oklahoma.

up! of icati for the K. C. South.

2rm Railway Company is Central graduate Lawrence D.
fry, with 15 years of railroad communications experi-
=nce. ""Central is a fine school,” says Mr. Fry. "I've
always recommended it, and have sent several students
to Central.”

field Service Representatives for the Bendix Computer .
Division, L. A., California, are Central graduates E. John fed
Kempf, left, and Robert Young. Mr. Kempf was em- gl
ployed as a maintenance man before he became inter-
ested in radic and TV. His first project was building
fest equipment at home. After enrolling with Central,

| ey .
¥ | | he began to make extra money repairing radios, auto
A Ps"'."'“ | radios, etc. “The field of Computers is expanding, and
Bscdloscope there's a real need for trained technicians,” he says,

*'l have found the work to be both profitable and
interesting!™

=t

With a sincere desire to get ahead, make more money and enjoy an
interesting career . . . you can earn while you learn, keep your present
job. and set your own pace. Find out how much fun electronics can be!
See how you can add to your income! High income, prestige, and se-
curity for you and your family can be yours! Don't let a 4c stam}l)
stand in your way. AIL THE ABOVE COUPON TODAY and GET
YOUR FREE BOOK NOW. The little time you spend mailing this
coupon may be one of the best investments you'll ever make!

June, 1962 19




O unlike a pocket knife, the peeler won't acci-
l ]_p S dentally slip and cut through the wire. For
best results, hold the peeler against your
bench and pull the wire through it.
an d —Robert E. Kelland
! I 1 h Q HOLLOW RIVETS SERVE
eC nlques AS MINIATURE GROMMETS

It you're looking for a miniature grommet
to feed a small wire through a chassis hole,
a small hollow
rivet will do
the job. You
can get such
rivets, in al-
most any size
you might re-
quire, at any
) large indus-

trial hardware store. And there’s no need
e ' * for a special crimping tool: the rivet works
) just as well for this purpose if it's simply

’ cemented into a close-fitting hole.
—John A. Comstock

VEGETABLE PEELER
IS INSULATION STRIPPER

A vegetable peeler of the type shown in the
photo makes an ideal tool for stripping in-
sulation from long lengths of wire, a job
which conventional strippers can’t do. And,

“FEELER GAUGE” WILL
STRAIGHTEN BENT CAPACITOR PLATES
Use a mechanic's ‘“‘feeler gauge” to restore

proper clearances to variable capacitor
plates which are bent and shorting. A

'GET IMPROVED CB
AUDIO, GREATER
RANGE WITH

- TURNER

CB MICROPHONES

MODEL 254C MODEL 350C

Manufacturers know this — that’s why more M~~~ """~ -~"===--—~~-~—o—oooo 1
. .. | THE TURNER MICROPHONE COMPANY 1
Turner microphones are used as original 946 17th St. NE Cedar Rapids, lowa i
equipment on CB than any other. The Turner | Gentlemen: . . . '
Model 350C (List $16.80) for top mobile rig o on. e L} Toreste, dnformetion and deecifico. |
performance; the Model 254C (List $23.50) : Turner Bose Stotion Model 254C (] the Turner Combo. :
ideal for base station operation. I NAME ]
i I
The Turner Combo | ADDRESS !
Get both matched 1 gy ZONE STATE I
ceramic microphones : :
in the Turner Combo, PAN
available at youl: _Parts : THE MICROPHONE COM Y :
Distributor or Citizens’ 1 946 17th Street NE, Cedar Ropids, lowa i
Band headquarters at } In Canada: Tri-Tel Associates, Ltd., 81 Sheppard Ave. West, 1
$40.30 List. Willowdale, Ontario _J
20 Always say you saw it in—POPULAR ELECTRONICS
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Are You

CARL E. SMITH
E, E., President

then you will want to know

What ,:CC?

IS The

It's amazing what the future holds for you in
this modern world of electronics. Let me send
you the entire story—FREE!

® How to pass the FCC Exam
® Successful Electronic Training

We can train you to pass the Valuable FCC exam
in a minimum of time if you have any practical
experience and a fair knowledge of mathematics.

Get All 3 Booklets
Free

a successful plan for . ,
Electronics Training

Ollﬂorlunilies in
etronjps for You

/

Get This Handy Pocket Electronics
Data Guide Free ...

Puts all the commonly used conversion factors, formulas,
tables. and color codes at your finger-tips. Yours absolutely
free if you mall the coupon today. No further obligation!

TO GET THIS FREE GIFT, MAIL COUPON TODAY!

Sorry—Not For Beginners

Please inquire only if you really want to get ahead and to
add to what you have already learned in school, in the
service, or on the job. Some previous schooling or experience
in electronics, electricity, or related fields is necessary for
success in Cleveland Institute programs,

Cleveland Institute of Electronics

1776 E. 17th St. Desk PE-91 Cleveland 14, Ohio

June, 1962

Interested In

Electronics-TV-Radio?

FCC Regulations Require

CITIZENS BAND

Maintenance Personnel
to be licensed

Get In on the Ground Floor. ..

Get Your License Now!

Your FCC Commercial License
—or Your Money Back

Completion of the Master Course (both Sections)
will prepare you for a First Class Commercial
Radio Telephone License with a Radar Endorse-
ment. Should you fail to pass the FCC examina-
tion for this license after successfully completing
the Master Course, you will receive a full refund
of all tuition payments. This guarantee is valid
for the entire period of your enrollment agree-
ment.

Cleveland Institute of Electronics

1776 E. 17th St. Desk PE-91 Cleveland 14, Ohio

Accredited by the

National Home Study Council

TE-91
Y I T L Y RN Y N

1 Cleveland Institute of Electronics 1
l 1776 E. 17th St., Cleveland 14, Ohio l
1 Please send Free Career Information Material "
prepared to help me get ahead in Electronics and
a free copy of your ‘‘Pocket Electronics Data
| |
Guide.”” I have had training or experience in
I Electronics as indicated below. [ |
I 0O Military C Broadcasting ]
I O Radio-TV Servicing ([ HomeExperimenting §
I 0O Manufacturing [C Telephone Company 1
{0 Amateur Radio COther
I In what kind of work In what branch of |
] are you now engaged ? Electronics are you
interested ? |
] ]
] Name Age 1
B Address [ |
I City Zone State 1
1 |
| 3

21
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g/zem med
STEREO-MONAURAL
HI-FIDEUTY
TUNERS &
AMPLIEIE_§

ALL
NEW!

High

Qualty
Performance
Low In

Cost

24U Stereophonic (
Amplifier \

Complete 24 watt strz), r-ampliﬁer
and amplifier in one low cost unit. Net,
$79.95 (Enclosure $10.60 extra).

10LJ Amplifier . . . Low priced stereo
and monaural amphfer Net, 35995
(Enclosure S =

LJ8 Amplifier

. 12 watt \
monaural amplifier with bullt -in pre-
amplifier. Net, $39.95 (Enclosure
$10.00 Extra).
SOTA Receiver . . . AM-FM Tuner, Stereo
and Monaural Amplme Net, $149.9
fess Multiplex (Enclosup $10.00 Extra)
Write today for FREE li erature on the
complete Grommes Line.
GROMMES Div. of Piecision Electronics, Inc.
9101-P King Ave., Franklin Park, Illinois
Please rush details on the Grommes Line.

Name
Address
City

" top of the
' totem pole

Model MO27 Town
& Country 6 ehan-
nel crvstal com-
trotled

Budidy Whilpy « Mo
blle)y 98~ ST

Hlass—fold down
rain gulter mount
] oy L
Glamoteh s —
horizontal- " 2
/

vertical beam

SOLD AND HEARTILY RECOMMENDED BY
LEADING DISTRIBUTORS & DEALERS EVERYWMERE

UT":A CUMMUNICATTS:ST%:JO;P.

5055 N. Kedria Avenue ¢ Chicago 25, Il

22

\ Model Utlen TRC T
¥ channel tun-
I ale ('"S°° Meter)

1

|

[ -
Tips
(Continued from puge 20)

gauge leaf or a combination of gauge
leaves will correspond to the normal plate
clearance. To restore parallelism, just in-
sert the leaf (or leaves) between the out-
of-true plates and slide the gauge hack
and forth. —W. C. Wilhite

TV FOCUS MAGNET MAKES
CONVENIENT MAP HOLDER

Going on a long auto trip? Use the ring
magnet from a junked TV focus yoke to

, hold the road
map in place
on your dash-
board. You
won’t have to
worry about
finding and un-
folding the
map each time
you want to
refer to it. and
the area in
which you are dr1vmg can be pin-pointed
inside the ring. Most TV servicemen have
old focus yokes around their shops and are
glad to give them away or sell them at a
nominal price. —David Held

SOLDER GUN CHECKS
SPEAKER CONTINUITY

When you suspect that a speaker voice coil
is ‘‘open,” but don’t have an ohmmeter
handy, press your solder gun into service.
Just place the tip of the gun across the two

speaker terminals and pull the trigger a

If you don't hear any noise in
the speaker, chances are it's defective: if
you hear clicks, it’'s probably okay. Don't
keep the trigger depressed for too long, of
course, or you'll ‘de-solder” the speaker
connections. —Homer L. Davidson

few times.

(Continued on page 24)
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"A CREI Home Study
Program helped me

increase my Salary by
a factor of four (4).”

—Mearl Martin, Jr., SENIOR
ENGINEER, Field Support Manager,
Tektronix, Inc., Portland, Oregon

“] AM INDEED GRATEFUL TO CRE!
for my success,’”” says Mearl Martin, Jr.
“Since enrollment in a CREI Home
Study Program in Electronic Engineer-
ing Technology, 1 have progressed from
Junior Technician to licensed Senior
Engineer. My present title is Field
Support Manager and my salary has
increased by a factor of four (4).”

DEMAND FOR CREI-PREPARED MEN
today far exceeds the supply—and has
for many years. CREI Home Study
Programs, the product of 35 years’
experience, include the latest advance-
ments in the field. Here Martin discusses
home study with company executive
W. K. Dallag, V.P., Manager, Marketing
Diwvision, Tektronix, Inc.

AN

WHEN YOU ENROLL IN a CREI Home
Study Program, you study courses to
which a number of today’s leading
engineers and scientists have made
substantial contributions. You are
guided by qualified instructors. Robert
Wruble, Group Manager (center) and
Rollie Smith, (right) Field Training
Manager at Tektronix, Inc., are shown
here with Mearl Martin.

INDUSTRY - RECOGNIZED CREI
HOME STUDY PROGRAMS PREPARE
YOU FOR INCREASED RESPONSI-
BILITIES,HIGHER-PAYING POSI-
TIONS IN ELECTRONICS.

YOU CAN QUALIFY for aCREI Program
if you have basic knowledge of radio or
electronics and are a high school
graduate or the equivalent. If you meet
these qualifications, write for FREE
58-page book describing CREI Pro-
grams and career opportunities in
advanced electronic engineering tech-
nology. Mail coupon or send your qual-
ifications to: The Capitol Radio Engi-
neering Institute, Dept. 1206.K, 3224

Sixteenth St., N. W, Washmgton 10,
D. C.
June, 1962

ASSURE A BETTER FUTURE and get
more out of life with CREI Hame Study.
CREI alumnus Martin enjoys living in
this camfortable home in Portland, Ore.
CREI men are in such companies as
Pan American Airways, Federal Electric
Corp., The Martin Co., Northwest

Telephone Co., Mackay Radio, Florida
Power and Light, etc. This attests Lo the
high calibre of CREI Programs.

Founded 1927

FIELD OF Servo and Computer

Mail coupon today for FREE 58-page book

THE CAPITOL RADIO ENGINEERING INSTITUTE

Dept, 1206-K, 3224 Sixteenth St., N.W., Washington 10, D.C.

Please send me details of CREI Home Study Programs and Free

Book, “Your Future in Electronics and Nuclear Engineering Technology. »

My qualifications are noted to obtain immediate service.

CHECK B Electronic Engmeenn Technology
ngineering

YOUR WHOLE FAMILY BENEFITS
wken you achieve success through CREI
Home Study. Here Martin relaxes with
wife and family who share his success.
Check the completeness of CREI Home
Study Programs in Electronic Engineer-
ing Technology in our catalog, provided
on request. For those who can attend,
CREI maintains a Residence School in
Washington, D.C.

Nuclear Engineering Technology |
Automation and industrial Elec- |

GREATEST Technology tronic Engineering Technology
INTEREST: [ Aero and Navigational Engineering Technology |
Name Age {
I Address I
I City 2one State I
| Employed by |
| Type of present work |
| Education: Years High School Other |
| Electronics Experience |
Check: {J Home Study (] Residence School [J G.L Bill 27 _II
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LOLOR GODED NUTDRIVER SHS

24

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

No. 127
space-saving
wall rack

No. 17
handy bench stand

7 most-used sizes — 3{," thru 3"
High carbon steel. Precision sockets. Shockproof
plastic handles (UL). Ask your distributor to show
you these and other Xcelite sets. Also, full range

of nutdrivers (3, - 3%").

XCELITE, INC

/

ORCHARD PARK, N. Y.

Canada: Charles W, Pointon, Ltd., Toronto, Ont.

MOBILE
FIXED
CONVERTERS

- POLICE
3

MERCIAL
ZEN'S
AND

Complete
$29.95

.."“LEADERS IN SPECIALIZED
RECEIVING EQUIPMENT”

345A A new l\lx.:ll zlln
Crysta Co
(rolle(l Con rt
er. i b\cellem sene
sit.

l(lumzed conslruc

on
(o instan. ll e-
signed for sland-
ard transisty or
radios. Requires
no hlzl\ volture
4 supply, 2 .)1 MC
or 150-1¢ Me

KUHN CONVERTERS .

the most advanced line

. designed for optlmum performance.

f“’ 348A

Complete
g’ $34.95
I‘runslslorlzed directly tun-

avle Converter. Powered with
self-contained mercury cell.
lxcellent sensitivity and sta-
bitity. Designed for c:n lmme
ar portable G

P Airerait ViE

11 130 MC or 150.162 M,

Ty
344A

=4 Complete

$23.95

A new low cost Cryvstai Con.
trolled Converter designenl for
Hxe with standard  transistor
car radios. Operates directly
from 12V DC. Rugged can-
struetion.  Good  sensitivity.
Ranwre 2.54 MC.

ORDER TODAY or
SEND FOR FREE
CATALOG . . con- a
talning complete
information on a 3
full line ofs
CONVERTERS AND
RECEIVERS FOR
EVERY APPLICATION

77

o

Complete $14.95

A low cost Tunable Con-
\Eller !ur lutl 10 MC area
o

\’HP (n' 1530-160

Eaxily jnstalled. For use
w|ll| honie or autg sets.
316 Directly  Tunablé
l.onvcrlm

Avall lhlc ln
5 3

ges:  26-30
115-130 l\lC
or. i’)(‘l 1680 MC. Completc

20 GLENWOOD

CINCINNATI 17,
0KlO

Tips
(Continued from page 22)

SHOE BOXES
STORE SPARE PARTS

Are you failing to get maximum value
from your “spare parts box” because it's
difficult to lo-
cate a compo-
nent when you
need it? Then
try organizing
your parts in
shoe bhoxes.
These boxes
are commonly
available,
large enough
for most pur-
poses, and eas-
ily “stackable.”” Far smaller components,
use cigarette boxes of the ‘“hard pack’ vari-
ety and store these boxes, in turn, in the
shoe boxes. A felt-tipped marking pen
comes in handy for labeling.
—Fred Blechmuan,

K6UGT

COMING NEXT MONTH
i
What's the latest word
POPULAR in kits? Easy—a 19”
TV set that can be as-
LECTRON'CS semlsal,ed in about 12

hours. Next month we’ll
answer some questions
about TV  kits—espe-
cially, how much money
will they save you and
how well will they work
when the job is done.

ON SALE
JUNE 26

& BUILD ONE FOR THE ROAD
Small enough to get lost in the glove
compartment, this mobile VHF re-
ceiver operates from your car's 12-
volt battery. It tunes in CAP pilots,
air control towers, and hams.

® FIRST AID FOR PRINTED CIRCUITS
With printed circuits appearing in
everything but the 'kitchen sink”
these days, you'll welcome a timely
article on ways to repdir them,

® THE WHISTLE SWITCH

This  “"wireless” remote-control sys-
tem won’t need FCC approval. Build
it and whistle to turn on (or off)

electrical gear up to 100 feet away.

Always say you saw it in—POPULAR ELECTRONICS
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LAFAYETTE

NEW! LAFAYETTE STEREO FM
MULTIPLEX ADAPTER KIT

Stereo Separation—30db @ 400 cps
Less Than 1% Distortion
6elf-Powered

Noise Filter (switchable)

Prealigned Coils s
3 Tubes—2 Dual, 1 Triple-Purpose Tube 4 Silicon
Rectifier

ideal for any FM Tuner With Multiplex Output Jack

Enjoy thrilling FM stereophonic sound from any recent La-
fayette Tuner or any other quality wide-band FM or FM-AM
tuner with multiplex jacks. Hear the full range of audio
frequencies in all the realism and magnificence of stereo
sound by simply adding this low-cost Lafayette Multiplex
adapter Kit. Engineered for anyone to build and operate,
the KT-220 is easily connected to your tuners.

The KT-220 Multiplex adapter is supplied complete with
shielded cable for input and output connections; metal case
and all parts plus the famous Lafayette detailed kit instruc-
tion manual. Front panel is finished in beige and Ivory trim
with contrasting beige and brown cabinet. Size 8%4Wx4368Dx
4)H” for 110-125 volts, 60 cycles AC.

NEW ! LAFAYETTE HE-20B CLASS D
Deluxe CITIZENS BAND TRANSCEIVER

ADDED FEATURES

® 8 Crystal - Controled Receive Positions
® 8 Crystal — Controled Transmit Positions

® Built-in 12 Voit Power Supply e Efficient Pi-Network

® [mproved Series Gate — Noise Limiter
Quality engineering, design, and features give this Deluxe
transceiver a place all-its-own in the Citizens Band
Field. The HE-20B supplies you with a highly efficient
2-way radio-telephone communications system from vour
office, truck, auto, boat, store, home, etc. Shpg. wt., 141bs,
HE-20B - —— - . ... 109.50

KT-220 Shpg. wt., 4 ibs. ... ... W Net 19.50

FAMOUS “MIGHTY 9"

9 TRANSISTOR .
PERSONAL PORTABLE

Py, 7
it gy
T it i r
I ”""'uu,’""""u, nm,,,“?
LT ity -
W iy i
u,',',""‘;‘n|,,,,':,';'"lm,,“/l"::"'llu o
& & i
oy '"”"m. ey

® Complete with Carrying Case
Batteries and Earphone

9 Transistors, 2 Diodes,
1 Thermistor

Lightweight, Shirt Pocket Size ® 3 Audio Sta; —

Lafayette's ‘“‘Mighty-9" portable, the most powerful tran-
sistor tadio, is the answer for those who want the best,
without spending the most. Compare this portable with
others selling for much more — compare feature for
feature and you'll see why the lafayette ‘‘Mighty-9" is

NEW LAFAYETTE 4 TRANSISTOR
PUSH-BUTTON TAPE RECORDER

Complete with Microphone, 8
Earphone 3” Reel of Tape,
Empty Reel, Batteries

FOR HOME, SCHOOL, OFFICE
° ILbightwreight — A mere 2Va
s.

Records and Plays Up to
20 Minutes With 1 Standard
3” Reel

Pushbutton Play, Rewind, Off
Completely Portable—Take it
With You Anywhere

@ Battery Operated

A real triumph in miniature recorders. Space age printed
circuitry using a 4 transistor push-pull amplifier and
built-in oval 212x4” PM Speaker provides quality sound.
Has all the most wanted features. Dimensions: 8Wx3YzHx

—t——

7%”D. Shpg. wt., 4 Ibs.
RK-133L .. == Net 29.95

~ LAFAYETTE’S T
NEW MAIL ORDER and SALES CENTER

111 JERICHO TURNPIKE
(2-Blocks West of South Oyster Bay Rd.)

~ SYOSSET,
. LONG ISLAND, [ Name

=-LAFAYETTE RADIO DEPT.
® P.0.

l [1 Rush my FREE Lafayette Summer Catajog Supplement
[J Please send me # . a
| am enclosing $.......

your best buy. Size: 4%2Hx3Wx11a”D. Shpg. wt., 23 Ibs.
FS-91L 19.95
LOW COST 4-BAND SHORTWAVE

o e BROADCAST

RECEIVER

n A Smartly Styled
Durable Metal Cabinet

No Money
Down

® Electrical Bandspread
@ Built-in “S'" Meter, BFO

e 3 Short-Wave Bands, 1 BC Band

® AVC — Noiselimiter ® Big 5 Inch Speaker

Now, you can tune in the world with this fabulous. new
Lafayette HE-40 BC-SW receiver. Power packed superhet
circuit covers the broadcast band (550.1600KC) and short-
wave from 1600 KC to 30 MC in four bands. Features a
precision electrical bandspread with slide rule band-spread
dial. Separate bandspread tuning condenser and calibrated
'S'" meter for accurate tuning. Powered .by 4 tubes plus
a selenium rectifier. Operates on 105-125V; 50/60 cycle
AC/DC. Size 13%2Wx578Hx8%"D. Shpg. wt., 10 Ibs.

HE-40 Net 49.95

BOX 10, SYOSSET, N.Y.

Shipping Charges Collect ¢ D

Zone State.

B o 3
s ’)‘r__ NEW YORK I 2{‘:’"’“
e o T ” St
f——"""‘l R A eI e - -
June, 1962
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New '
Products

TUBE TESTER ADAPTER

EICO's Model 610 tube tester adapter en-
ables the Model 625 emission type tube
tester or Model
666 dynamic
conductance
tube tester to
handle 5- or 7-
pin Nuvistors,
10-pin minia-
ture tubhes,
12-pin compac-
trons, and
Novars. The
adapter cable
plugs into the
9-pin socket of
either EICO
tester, and an
additional con- = c\?
nection is made o i
via the tester’s @ St 9)%
grid-cap lead. e n st

Included with ' :
the Model 610 are roll-chart supplements
for both testers covering the above tube
types. The adapter is housed in a grey-
wrinkle steel case having a brushed-alumi-
num panel. It’s priced at $5.95 in kit form,
$11.95 factory-wired. (EICO Electronic In-
strument Co., Inc., 33-00 Northern Blvd.,
L. I City 1, N. Y.)

: ADAPTER
Tuse TESHERADLTT @

e i

% "

i
[

| -
4 -

@

“h

SINE/SQUARE-WAVE GENERATOR

A versatile tool for audio checking, Lafa-
yette's Model TE-22 sine/square-wave gen-
erator combines two instruments in one.
The 4-band unit has a sine-wave frequency
range of 20-
20,000 cycles
* 1.5dh.and a
usable square-
wave range of
20-25,000 cy-
cles. A full-
wave rectifier
helps keep the
distortion to
less than 29
and the output
(7 volts maximum) constant.
accuracy is =+ 5%.

Frequency
Among the other fea-
tures of the Model TE-22 are its large,

26

vernier-operated dial and variable output
attenuator. Price, complete with a pair of
test leads, $32.50. (Lafayette Radio Elec-
tronics Corp., 111 Jericho Turnpike, Syos-
set, L. I, N. Y.)

QUALITY TV KIT

Hobbyists, experimenters, and even people
with no technical knowledge at all should
enjoy putting together the Conar “Custom
Seventy” TV
kit. Accom-
panying in-
structions are
straightfor-
ward and in-
clude large
picture dia-
grams and
handy check
lists. The set
itself has a 19”
aluminized pic-
ture tube, a
factory-assem-
bled and prealigned tuner, three stages of
prealigned video i.f. amplification, a sepa-
rate sound i.f. amplifier (also prealigned),
and a two-stage video amplifier. Price,
complete with cabinet, all tubes, and built-
in “rabbit ears” antenna, $135.00 (includ-
ing 10% Federal tax). Or, if preferred, a
“pay as you build” plan allows you to buy
the set in four separate packages at $36.00
per package. (Conar Instruments, 3939
Wisconsin Ave., Washington 16, D.C.)

TRANSISTORIZED “‘GRID DIPPER"

The completely transistorized PEL “Dip
Meter” is powered by an internal battery
and small enough to permit one-hand oper-
ation. It can be
used for circuit
alignment,
measuring res-
onant frequen-
cies, checking
antenna reso-
nance, and lo-
cating parasit-
ic frequencies.
In addition, it
serves as an
v.f. detector,
absorption
wavemeter, or
signal genera-
tor, and carries
out all of the other functions performed by
the more conventional tube-type “grid dip-
pers.” The five plug-in coils (covering a
range of 3.1 to 180 mc.) are epoxy-coated
for greater dependability and color-coded

POPULAR ELECTRONICS



veeensOt Your MOSLEY (M-
Communications Receiver!

For the ultimate in a communications receiver, there is none finer than the Mosley CM-1. A pre-

cision engineered receiver, the Mosley CM-1 covers a complete range of all amateur bands. The
Mosley CM-1 is the first low-priced receiver with double conversion and crystal controlled first
oscillator. It is the first receiver with 5 dual-purpose tubes of one type and 4 semi-conductor diodes
which perfosm all functions usually requiring 12 or more tube sections.

FEATURES AND PERFORMANCE

Diode detector for a.m. and product detector for s.s.b. and cow. . . . Calibration every 5 kece s o s
WWYV reception at 15 Mc. . . . Sensitivity: ¥ microvolt for 10 db. signal-to-noise ratio on ten meters.
Selectivity: 2.5 kc. at -6 db. Automatic noise limiters « . Stability: Less than 500 cycles drift
after one minute warm-up. . « . Less than 200 cycles change for 10% line voltage change. . . . Image
ond i.f. rejection: 35 db, minimum. . . .*'S"’- meter functions on a.m., cow. or s.s.b. with or without
b.f.o. . . . Rear chossis accessory facilities: Transmitter relay terminals, accessory power sacket,
external speaker/VOX terminals. . . . Power consumption: 33 watts. (115 veaece, 50 to 60 c.p.s.)
See your dealer soon or write Mosley Electronics Inc., 4610 North Lindbergh Blvd., Bridgeton, Mos

MOS'eYCM-] Amc?eur)‘lef-.o-.-o..o.....a..oo.soo.oe.oooo‘o.oo-..$]82-70
McfchingSpeaker—-CMS-] AmO?EUrNef.ooo.ococoucu.noouoon.oocxo.oo..e.$]6.95

Prices subject to change

“M / ; _ q without notice. All prices
\ O, By ( é LI OVLLCA M L, =slightly higher west of the

Rockies.

June, 1962 27
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The Mullard

Mawtes \ORL St

ELECTRON TUBES

The Master 10M Series is a special range of
selected tubes, ideal for today’s technically-
advanced and exacting electronic equipment.

® Each tube Individually
Laboratory-Tested

® Tube-to-Tube Uniformity
and Section-to-Section
Uniformity Assured

o Guaranteed Performance

® Long Life

The Master 10M Serics . . . guaranteed for 10,000 hoursof
effective performance, within two years from date
of purchase . . . Row available from 10M distributors or
write direct for literature.

EE@ International Electronics Corporation

. 81 Spring Ssrees, New York 12, N. Y.

Products

(Continued from page 26)

to match the dial scales. In kit form (Model
DM 201 K), the unit sells for $25.90; a fac-
tory assembled and calibrated version
(Model DM 201) is available at $31.90.
Postage prepaid if remittance is included
with order. (PEL Electronics, Box 555,
Ridgewood, N.J.)

(B MIKE PACKAGE

Intended especially for CB’ers, the Turner
“Comho” consists of a Model 350C mobile
microphone’
and a Model
254C desk mi-
crophone in
one package.
Both mikes
use the same
ceramic car-
tridge (fre-
quency re-
sponse, 80-7000
cycles; output
level, —54 db), and both are wired for
relay operation. The 350C is equipped with
a hanger button, standard dash bracket,
neoprene coiled cable, and momentary on-
off switch. The 254C has both ‘“touch-bar”
and ‘“lever-lock’” on-off switches. Price of
the package, $40.30. (Twurner Microphone
Co., 901 17th St_, N.E,, Cedar Rapids, Iowa.)

STEEL BATTERY HOLDERS

Keystone Electronics is producing a line of
nickel-plated steel battery holders to sup-
plement its aluminum models. The new units
hold the batteries in an especially firm
grasp, assuring a low-resistance contact
even when they
are subjected
to shock or
vibration.
There’s a
choice of two
series (#1100
or #2100),
each available
in 1-, 2-, 3-, or 4-cell sizes (for either pen-
light, “C,” or “D" cells). Both series are
designed to hold cells in an ‘“end-to-end”
fashion, but the #1100 group has only one
terminal insulated from the holder frame
while the #2100 group has both terminals
insulated. At a slight extra cost, carbon-
steel spring retainers (illustrated on all
three holders in the photo) are available.
The holders range in price from 23 cents to

57 cents. (Keystone Electronics Corp., 49
Bleecker St., New York 12, N.Y.) 30—
28 POPULAR ELECTRONICS
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These two words . . .
perhaps more than all
others, describe the

INTERNATIONAL
MODEL 100 EXECUTIVE
CITIZENS BAND TRANSCEIVER

Superior performance is the
product of efficient design,
precision engineering, top quality

components and construction. From interior to the clean attractive lines of its
exterior, the Model 100 gives you that extra measure of reliability.

Check these outstanding features . . .

Crystal filter for minimizing adjacent channel interference. Built-in
calibration circuit @ 12-position crystal controlled transmit
channel selector ® Front panel microphone jack ® Provision for
connecting external speaker and S/meter ® Tunable dual con-
version superheterodyne receiver covering all 23 channels. ® Two
crystal controlled receive positions @ Push-to-talk operation
@ Three way power supply for 6/12 vdc and 115 vac @ Five watts
plate input @ Certified tolerance == .005% @ Brown cabinet with
brown and silver panel ® Dimensions: 5%” H. x 8%” W. x 97 D.

Complete with 1 transmit crystal, 1 receive crystal, new style ceramic microphone and coil cord $199.50

External S/Meter and Speaker

This external S/meter and speaker is the perfect companion for
the Model 100. Constructed with the same clean lines and fine
craftsmanship. Utilizes a high impedance vacuum tube volt
meter circuit. Connects to socket on rear of transceiver. S/meter

reads in three ranges. Complete with

interconnecting
cable $49.50

The next time you visit your International dealer ask
him for a demonstration of the Model 100 Executive
and the system-engineered accessories. A complete
catalog of International equipment and crystals may
be obtained by writing International Crystal Mfg. Co.

18 NORTH LEE » OKLAHOMA CITY, OKLAHOMA

June, 1962
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GIANT CB SALE!!!

Closing out our stock of CB kits, Originally advertised at
539 95 up. Cnmple!e wnth power supply, tubes, crystal,

t, wire, instr etc. Less microphone. Note:
transmitter must be tuned and tested by or under super-
vision of person hoiding a first or second-class FCC li-
cense, All sales final at this price. Thousands now in use,.
Rush your order in today while the supply lasts.

[J 110 VOLT CB TRANSCEIVER KITS $19.95
[J 12VOLT CB TRANSCEIVER KITS $22.95
[0 6 VOLT CB TRANSCEIVER KITS $22.95

D 3-ELEMENT CB BEAM ANTENNA mounts Verﬂ-510 99
cally or ROFTZONTANY ......o.cceeceemeroeeenecervreaneas -
D COMMAND CB GROUND PLANE ANTENNA 59 99
Model CGP-1. Heavy duty—solid alum. rods. SALE a

D COMMAND HOT-ROD CB ANTENNA 4.ft, Con- $
tmuously loaded fiberglass whip 4 trunk lid mount. 8 69
$i1.98 SALE -

D COMMAND CORSAIR Mode!l CCB-i. Bumper $
mount heavy spring + 102" st. steel whip. 38 §Q
Reg. §! 9.98 *SALE -

D COMMAND CORSAIR 11 Model CBB-2. Double
bumper mount + spring + 102" st. steel whlp 59 99
Reg. $22.95 R S LE .
COMMAND STANDARD 11 Model avy

O duty "3"9% mount + spring + 102” st. steel gvhln ss_sg

D GENERATOR NOISE SUPPRESSOR Model GNS 51 99
tuneable for CB band. Reg. $3.98 .. ..SA

[J 14-PC. CB SILENCER KIT Mode - 53 99
plete noise suppressor kit. Reg. $9.95 .

0 RGsu COAXIAL CABLE...... 100 feet for $7.99

] RG8u COAXIAL CABLE...... 100 feet for $7.99

Check jtems wanted. Return ad or order w/check or money

order (include postage, excess returned). S0% Deposit on
€.0.D.s. *Shipped Railway Express Collect.

4103 W. Belmont Ave., Chicago 41, MNI.

2 Rush items checked
{J Send latest C8B sale Catalog

Name
{please print)
Address
City. Zone State.

: A.C. OUTLET?
IN CAR, BOAT, TRUCK,

YOU HAVE IT, WITH A

POWER
CONVERTER

Actually gives you 110 volt, 60 cycle A.C. from your 6 or
12 volt D.C. battery! Plug converter into cigarette lighter,
and operate lights, electric shavers, record players, elec-
tric tools, portable TV, radios, testing equipment, etc.

Models from 15 to 300 S'I 2
watts, priced as low as LIST

See Your Electronic Parts Decler or Jobber, or Write:

COMPANY

1057 RAYMOND AVENUE
ST. PAUL 8, MINNESOTA

in Canada. ATLAS RADIO CORP. LTD, — Toronto, Ont.

AmericanRadioHistorv.Com

A gquick look at new products

in the stereo/hi-fi field*

ONEY stopping you from augmenting

your stereo setup with an extension
speaker or two? It needn’t—not with Anglo
American Acoustics offering a complete book-
shelf speaker system at a ‘“pin-money”
price. Built around a 3” hardened-cone
tweeter and an 8” woofer, these bookshelf
units measure 10” x 24” x 9”7, and have a
frequency range from 45 to 16,000 cycles.
Ideal as extension speakers or even prin-
cipal speakers in low-cost installations, the
Anglo American units are available in two
styles: an unfinished version, the ‘“Kent,”
priced at $15.95; and an oiled walnut ver-
sion, the “Windsor,” going for $25.00. . . .
“Bookshelf” hi-fi/stereo has been around for
some time, but a complete stereo tuner/am-
plifier (less speakers) in a 6” x 15” x 131"
cabinet should make any space-conscious
audiophile sit up and take notice. Com-
pletely transistorized, Altec Lansing’s “As-
tro” contains AM and FM tuners, FM

Altec Lansing '‘Astro’’ stereo receiver

multiplex circuitry, dual preamplifiers, dual
amplifiers—plus a complete range of con-
trols, for performance to entice even the
most demanding audio enthusiast. Deliver-
ing up to 55 watts of power in the mono
connection, the ‘‘Astro” boasts less than
19, total harmonic distortion at 20 watts.
Its built-in multiplex circuit provides 30 db
of channel separation over the entire audio
spectrum, and there is a monitor light be-
hind the station indicator panel to show
when an FM stereo signal is being received.

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

Always say you saw it in—POPULAR ELECTRONICS




Now! drive as the experts do!..
amazing Serrighl- It eeernonic acnomener kit

KEEP TABS ON YOUR NOW ONLY

ENGINE PERFORMANCE $
s Tells you when to shift 95
gears for peak efficiency

e Easy to install; does not
affect engine perform-

ance SEND NO MONEY
e Mounts above or below only $5 per month

dash, or on steering col-

umn

Get best engine efficiency;

* Helps you or your me- save fuel; reduce engine wear.

chanic do better tune-up  Ajways accurate—absolutely
jobs unaffected by voitage or tem-
perature changz2s.

read what the experts say
about the Knight-Kit Tachometer :

‘‘Even the newcomer . ..should have no trou-
ble with the assembly. Driving the car with
the (Knight-kit) tachameter installed you wall
find it gives new insight into the relationship
between speed and power.""

—echanix Jiustrated, March, 1962

“'Our assembled kit has just completed a
> 6,000-mile trip, during which 1t proved ex-
tremely useful. On the basis of our experi-
ence, the Knight.Kit seems to be a good

value."
—Car Life, April, 1962

**...Easy on the pocketbook...could pay for
itself if it wards off one trip to the car hospita|
...Calibration has been engineered for sim-
plicity...unusual...zener diode regulation
... provides 3% accuracy despite tempera-
ture or voltage variations.*

—Science & Mechanics, Nov. 1961

"o' --Wﬁﬂ'““”l'ﬂ

Jn@ﬁ\' | ALLIED RADIO

i rder foday . 100 N. Western Ave., Chicago 80, III.
o :

Greatest “Tach'’ Value Ever!

Automotive and power-boating experts agree
that for best fuel economy plus lower engine
wear and peak performance, an accurate
tachometer is a "‘must.”” Here is your best
“‘tach” value. This easy-to-assemble precision
instrument accurately registers engine speed in
rpm—electronically! Has transistorized switch-
ing and zener diode regulation; maintains
accuracy regardless of voltage or temperature
changes. Big illuminated dial face has red refer-
ence pointer that may be set to any speed—lets
you know at a glance when to shift gears.

For 1-8 cylinder, 2 cycle; or 1-16 cylinder,
4-cycle engines using ignition coil and distribu-
tor of 9-32 VDC; for magneto and 6-VDC sys-
tems with external 9-V battery (not supplied;
see below). Available in positive-ground and
negative-ground models (virtually all late-
model American cars have negative-ground 5
systems). With all cables, universal-mount

&)

Ship me the following:

swivel base, _tenS§<>ln str_;lr:. easy-to-follow § O Tachometer for Neg.-Ground Systems 83 Y 944AX i
;’;st;“:::’:i 4I;A xl\};/‘ :’3AG- Shpg.;vt.t, 4 U, § O Tachometer for Pos.-Ground Systems 83 Y 980AX i
. For Negative-Ground Systems Lm0 NI e

83 Y 980AX. For Positive-Ground Systems ‘ R e b :
No Money Down. Each only........ $21.95 ’ ‘
83 Y 909. 6-V Battery & Accessories. . . .$1.50 Name____ §
typical of the value and quality of over ' ‘

100 other great KNIGHT-KITS ¥ Address 1

ALLI E D RADIO ! City Zone___State_
KNIGHT ELECTRONICS DIVISION  Sore s s cm e o s v o s e s e s

June, 1962 31




Modal 85—~Trans-Conductance
Tube Tester. Total Price  $52.50
Terms: $12.50 after 10 doy triof,
then $8.00 manthly for 5 months

if sotisfactory. Otherwise re-
turn, no explonation necessary.

¢ FREE FIVE (5) YEAR
CHART DA'I‘A SERVICE.
Revised up.

-of tul

superior's NEw mopeL 85 TRANS-CONDUCTANCE TYPE

TUBE TESTER

ploys latest improvcd
TRANS CONDUCTANCE cir-
cuit, Test tubes under *‘dynamic™”
(simulated) operating conditions.
An in-phase slgnal is impressed
on the input section of a tube
and the resultant plate current
change is measured as.a function
ﬁc quality. This provides the
most suitable method of simulat-
ing the manner in which tubes
ac(ually operate in radio, TV re-
ceivers, amplifiers and olher cir-
cuits. Ampllﬁcahon factor, plate

and

are all corrcla(ed in onc meter
reading,

® SYMBOL REFERENCES:
Model 85 employs time-saving
symbols (. +. ». a. ®) in place
of difficult-lo-remember letters
previously used. Repeated time-
studics proved to us that use of
these scientifically selected sym-
bols speeded up the element
swnch&ng step. As the tube man-

charts  will bc mailed to all
Model 85 purchasers at no
charge for a period of five
years after date of purchase.

s increase the release of
new tube types, this time-saving
feature becomes necessary and
advantageous.

e “FREE-POINT* LEVER

ASSEMBL marked ‘sccording
mar! according
housed in a handsome to RETMA basing. permits ap-
portable cabinet "“"_55250 plication of test voltages to any
slip-on cover, Only_... of the clements of a tube.

SHIPPED ON APPROVYAL
NO MONEY WITH ORDER — NO C 0.D.

To o 10 ders se- " MOSS ELECTRONI
"

Model 85 comes complete,

- =
| MOss ELECTRONlC INC.
Dltlcll ‘orisfied \nen ) DEPT.1)-934,3849 Tenth Ave. New York 34, N Y.
ana pay ) Please rush Model 85. If satisfactory, I will pay
"""“‘;::‘,‘L:“ﬁ ) on terms specified. Otherwise 1 will return tester.
~No interest or finance |
chertes added. 1 not |
wilifed. re.
turn 10 W, no explana- 1
tion necesary.

Name

Address.
2 City, Zou State.

YOU
SAVE
MONEY!

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

WRITE FOR FREE AUDIO
DISCOUNT CATALOG A-15

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

ELECTRONICS COMPANY
KEY 120 LIBERTY STREET
NEW YORK 6, N. Y.
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(Continued from page 30)

Controls on the ‘“Astro’” include loudness,
channel reverse, phase reverse, rumble filter,
automatic frequency control, and AM band-
width; its source selector allows inputs from
tape decks and phono pickups as well as the
built-in tuners. Price, $597.00.

Latest FM stereo tuner from Harman-
Kardon is the Citation ITI-X, available either
as a kit or as a factory-wired and tested
unit. A front-panel-mounted control allows
you to select at will either “mono,” “stereo,”
or ‘“‘stereo SCA filter” (designed to remove
stray noises in areas where background mu-
sic is being broadcast by multiplex). Other
controls include a.f.c. on/off and controls
for interchannel muting and local or long-
distance reception. The kit version, in-
cidentally, features prewired and factory-
aligned multiplex and r.f. sections. Price:
$219.95 in kit form; $299.95, factory wired.

. Just about everything on the *“audio”
airwaves is yours with Heath's new AJ-41
AM/FM tuner. Equipped with a built-in
FM multiplex converter, it provides AM,
FM, and FM stereo reception at the flick of
a switch. A neon indicator light shows when
an FM stereo signal is being received, and
individual tuning meters for both AM and

Heath Model AJW-41 stereo tuner

FM permit precise, “on the nose’” tuning.
An FM squelch circuit eliminates between-
station “noise” when tuning across the FM
band, and cathode-follower outputs mini-
mize hum and high-frequency losses in in-
terconnecting cables. Finished in a luggage-
tan steel cabinet with polished anodized
trim, the tuner is available either factory-
assembled (as the AJW-41), or in kit form
(as the AJ-41) with a preassembled and
pre-aligned FM tuning unit. Prices: $189.95
for the AJW-41; $119.95 for the AJ-41. . ..
Another tuner—this one a straight FM
multiplex unit—is beautifully finished in
gold and white with a contrasting black dial
face. Distributed by Lafayette Radio, the
LT-81 is hand-wired and individually tested

Always say you saw it in—POPULAR ELECTRONICS
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only

ages and backgrounds ua.e successfully
usud the ‘“Edu-Kit’' in more than 79 coun-
tries of the worid. The **Edu-Kit'* has been
carefully designed, ste| so at
you cannot make a mistake. The **Edu-Kit’*
altows you to teach yourself at your own
rate. No instructor is nccessary.

8 $
with the New
[z 14
PROGRESSIVE RADIO “EDU-KIT/'®
A Practical Home Radio Course
Now Includes % No Knowledge of Radio Necessary
* RECEIVERS No Additicnal Parts or Tools Needed
* TRANSMITTERS *
* SQ. WAVE GENERATOR % EXCELLENT BACKGROUND FORTV
* SIGNAL TRACER
* AMPLIFIER SCHOOL INQUIRIES INVITED
* SIGNAL INJECTOR * "
% CODE OSCILLATOR ¥ Sold In 79 Countries
.
YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The °‘Edu-Kit'* offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-nottom price. Our Kit is designed to train Radio & Electronics Technicians, making
use of the inost modern methods of home training. You wili learn radio theory. construc-
tion practice and servicing. THIS IS A COMPLETE RADEO COURSE IN EVERY DETAIL.
o You will learn how to build radios. using regular schematics; how to wire and solder
in a protessional manner; how to service radios. You will work with the standard type of
punched metal chassis as well lopment of Printed Circuit chassis.

You will learn the basic principles of radio. You Il construct, study and work with
RF and AF ampl r$ and oscillators, detectors, rectifiers. test equipment. You will lcarn
and practice code, using the Progressive Code_Oscillatar. You will learn and practice
trouble-shootl using the Progressive Signal Tracer, Progressive Signal Injector, Pro-
Izr;s_snv:- D‘;?a Raadn Electronics Tester, Squarc Wave Generator and the accompany-
n ns ction. .

ou wi i g tor the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build 20 Receiver, Transmitter, Square Wave Generator, Code
Osculator, Signal Tracer and Signal jector circuits, and Jearn how to operate them. You
will receive an excellent background for teievision. Hi-Fi and Electronics.

Absofutely no previous knowledge of radio or science is required. The ‘Edu-Kit* is the
Product of many years of teaching and engineering experience. The *‘Edu-Kit'’ will pro.
vide you with a basic education in Electronics and Radio, worth many times the complete
price of $26.95. The Signal Tracer alone is worth more than the price of the entire Kit.

You do not nued thie siightest background
in radio or science. her you are inter-
ested in Radio & Electronics because you
want an interesting hobby, a well paying
business or a job with a future, you will find
the *‘Edu-Kit'* a worth-while investment.

Many thousands of individuais of ail

PROGRESSIVE TEACHING METHOD

1RE FTOEressive Radio ‘"cud-n.l ° o> Loe TOFeniust eoucanonar radio kit in the world,
and s universally accepted as the standard in the field of electronics training. The **Edu-
Kit’* uses the modern educational principle ot *‘Learn b i
tearn schematics, study thcory,
gram designed to pro e an casily-tearned. thorough and interesting background in radio.

You begin Ly cxam g the various radio parts of the ‘‘Edu-Kit.'*
function, theory and wiring of these parts. Then you buiftd a simple radio. With this first
set you will enjoy listening to regular broadcast stations, learn theory, practice testing
and trouble-shooting. Then you bulld a more advanced radio, learn more advanced theory
and technicues. Gradually, in a progressive manner, and our own rate.
find yoursert constructing more advanced multi-tube radlo circuits, and doin

Included in the ‘*Edu-Kit'' course are 20 Recewer, Transmtter, Code Oscillator, S
Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofessi
protessional Radio Technician. .
*br d'" cxperime but radio circuits, nstructed by means of profession-
al wiring and soldering on metal chassis. plus the new thod of radio construction known
as *‘Printed Circuitry.’* These circults operate on your regular AC or DC house current,

THE "EDU-KIT" IS COMPLETE

You wiil receive ail parts ano iiwdCouns aecessaiy wowuiad 20 different radio ana
electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari-
ti + Ceramic and paper diclectric condensers, resistors, tie strips.
hardware, punched mcetal chassis, Instruc Manuais, hook-up wire, salder.
setenium rectifiers, volume contruis and switches, etc.
in_addition, you receive Printea Circuit materials, including Printed Circuit chassis.
special tube sockets, hardware and instructions. You also receive a uselul set of toals, a
professional electric soldering iron, and a scli-powered Dynamic Radio and Electronics
Tester. The ‘*Edu-Kit'' also includes Code Instructions and the Progressive Code Oscillator,
on to F.C.C.-type Questions and Answers {or Radio Amateur License training, You
will also rececive lessons for servicing with the Progressive Signal Tracer and the Progres-
sive Signal injector, a High Fidelity Guide and a Quiz Book. You receive Members| W in
Radio-TV_Club, Free Consultation Scrvice, Certificate of Merit and Discount Privileges.
You receive all parts, tools, instructions, etc. Evarything is yours to keep.

'[_PRINTED CIRCUITRY

At no increase in price, the “Edu-Ki
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector, a |
anique servicing instrument that can d
tect many Radio and TV troubles. T
tevoluti y new techni of radio
construction is now becoming popular
in commercial radio and TV sets.

A Printed Circuit is a special insulated

l ] ' ORDE

3 Send “‘Edu-Ki
0O Send “Edu-Ki

Name

BUILD 20 RADIO

Reg. U.S.
Pat. Off.

Troining Electronics Technicians Since 1946

FREE EXTRAS

® SOLDERING IRON

® ELECTRONICS TESTER
PLIERS-CUTTERS
ALIGNMENT TOOL

WRENCH SET

UABLE DISCOUNY CARD

T

ESTER INSTRUCTION MANUAL

¥ ITY GUIDE ® QUIZZES

ELEVISION BOOK e RADIO

RO LE-SH! TING BOOK

HIP IN RADIO-TV CLUB:

CONSULTATION SERVICE ® FCC
AMATEUR LICENSE TRAINING

® PRINTED CIRCUITRY

LRI YYY Y YY)
“xr-n<

| SERVICING LESSONS

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

Radio & Electronics Tester. While you
are learning In this practical way, you
will be able te do many a repair job tor

d the price of
the **Edu-Kit.”* Our Consultation Service
will melp you with any technical prob-
lems you may have.

FROM OUR MAIL BA

Statai

"
was ready to spend $240 for a Course,
bl:: ! found your ad and sent for your
LU

Ben Valerio, P. 0. Box 21, Magna,
Utah: ‘‘The Edu-Kits are wonderful. Here
1 am sending you the questions and also
the amswers for them. | have been in
Radio for the last scven years, but like
to work with Radio Kits, and like to
build Radio Testing Equipment. | en-
Jjoyed every minute ! worked with the
different kits; the Signal Tracer works
fine. Also like to let you know that |
feel proud of ecoming a member of your
Radio-TV Ciub."’

Roteert L. Shuff, 1534 Monroe Avc.,
Huntington, W. Va.: ''Thought { wouid
drop you a few lines to say that i re-
ceived my Edu-Kit, and was really amazed

a
pairing
friends were really surprised to see me
get into the swing of it so quickly. The
Trouble-shooting Tester that comes with
the Kit is really swell, and finds the
troubie, if there is any to be found.'*

=7 7 T UNCONDITIONAL MONEY-BACK GUARANTEE™ ™~

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

' postpaid. 1 enclose full payment of $26.95.
' C.0.D. ! will pay $26.95 plus postage.
0 Rush me FREE descriptive litcrature concerning *‘Edu- Kit.”

chassis on which has been deposited a

Address.

merely plugged in and soldered to ter-

place of wiring. The various parts are ,
minals.

Printed Circuitry is the basis of modern

Automation Electronics. A _knowledge of

| this bject is a ity today for
|_anyone interested in Electronics,

I
I
I
I
conducting material which takes the | i
I
|
|
[
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PROGRESSIVE ‘‘EDU-KITS'’

1186 Broadway, Dept. 593-D, Hewlett, N, Y.

INC.




Discover the exciting world of g ~
communication :’%@Q

\
electronics with these

Basic Gommunication Kits

Kits anyone can use to acquire knowledge of communication electronics.
Starter Kit contains all parts necessary to experiment with com-
munications circuitry and construct two control boxes with head.
phones and microphones, two speech amplifiers and one transistor-
ized voltmeter. Only $34.95 (including comprehensive manual).
AM Radio Add-On Kit lets you assemble an AM transmitter and an
AM receiver for use with Starter Kit (above) to experiment with radio
frequency modulation, detection and two way wireless communica-
tions. Only $15.00.

Modulated Light Beam Add-On Kit consists of a transmitter and
receiver for use with the Starter Kit in communications experiments
using light as the sound transmitting medium. Only $15.00.

THESE NEW KITS provide an introd to tion tech-

niques, electronic components and electronic communication systems.

FULLY GUARANTEED against defects in manufacture. In addition,

these Kits carry a 10-day unconditional money-back guarantee. All

prices F.0.B., Watertown, Mass.

EASY-TO-UNDERSTAND MANUAL accompanies each Starter Kit...gives

a complete description of electronic components and their functions in

clear, non-technical language. Easy-to-follow, step-by-step instructions

and experiments. No prior knowledge of electronics is necessary.

SEND FOR DESCRIPTIVE LITERATURE — TODAY!

Scientific Development Corporation |
Dept. PE-6, 372 Main Street, Watertown, Massachusetts l

Please send iiterature on Basic Communication Kits.

Fabulous Low Prices!
Large Select Stocks!
Dependable, FFast Service!.

SEND FOR FREE
COMPLETE LIST
OF TUBES

xXXL
5

w0
o
D
o

CoEPrPIsm

-3 o>
G

NSRBI = —

£
&
o
-

POSTAGE PAID. Setil
25c handlg. for orders
under $3. 26% dep
C.0.D."s. Send approx.
post. on Can., & forcign
orders.

All tyhes lab-tested for mutual con-
ductanee, life tes ar, FREE 1 yr,
replacement any _tube failing under all
operating cond. ® Adv. tubes not neces.
sarily new: may he elec. perf. fact. sec-
wads or used=clearly marked
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(Continued from page 32)

for 20 db quieting at 2 microvolts input.
Employing a triode mixer, dual tuned lim-
iters, and a Foster-Seeley discriminator, the
LT-81 is equipped with an a.f.c. defeat
switch as well as a tuning meter for pin-
point tuning accuracy. As for the multiplex
circuit, it provides a stereo separation of
30 db with less than 19 harmonic distor-
tion. Price, $76.50.

NuTone now has a wall-mounting stereo
tape recorder which actually folds into the
wall when not in use. A perfect match for
the company's wall-mounting tuner and
amplifier, the recorder can be removed and
used as a portable tape recorder if desired.
A record lock prevents accidental tape cra-
sures, and two vu meters allow accurate
setting of channel levels, both on record and
playback. The recorder operates at both
7% and 3% ips and is ideal for use with
four-track stereo tapes. Price, $349.50. . . .
Pickering’s astounding stereo cartridge (thc
D-3805A A, tracking at 14 gram) has a part-

Pickering Model 200 tone arm

ner—the Model 200 Stanton Unipoise tone
arm. Featuring an exclusive single-pivot
bearing for friction-free motion in all planes
and ultra lightweight construction for low-
est possible mass, the new tone arm also
incorporates a built-in arm rest. Stylus
pressure can be readily adjusted over a Y%-
to 2-gram range, and installation requires
only a single mounting hole. Price, $36.00.

. A 3-way speaker system from Ii. H.
Scott consists of a high-compliance 8" woof-
er and separate mid-range and high-fre-
quency units. Like other speaker systems in
the Scott line-up, the S-4 has a crossover
network with separate controls for both
mid-range and tweeters. Available in oiled
walnut, mahogany, or unfinished pine or
hardwood, it measures a compact 22” x 11"
x 9” and is suitable for bookshelf or floor
mounting. The S-4 comes wired and in kit
form; prices range from $114.95 to $124.95
for the completed unit, and from $84.95 to
$104.95 for the kit, depending on finish.

Stereosonics’ universal remote control unit
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he first issue of the quarterly R*A‘E Journal has now

been received by more than 10,000 members of the
R-A-E Society — the national organization devoted to the
interests of radio, audio, and electronic kit-builders. From
initial reports, the Journal is a resounding success. Comments
from Socicty members say: ‘'Bravo’’ — “'Something we have
really needed” — “It's a must for kit-builders’” — ""Filled
with wonderful, original ideas.”

The R-A‘E Journal is available only to members of the
Society. You can't buy a copy anywhere. However, more
copies are being mailed out daily. You can have one, too.
Here are the details:

WHY THE FIRST ISSUE OF THE
JOURNAL SCORED A BULL'S EYE

Under the direction of Milton B. Sleeper, one of the radio-
audio pioneers and a recognized authority on kit design, the
R-A-E Journal is devoted exclusively to the interests of kit
builders (no record reviews or articles on music) .

The new issue contains ten articles and departments on
kit designs, kit construction, system planning, Society activi-
ties, and related subjects. The Journal serves beginners as
well as advanced enthusiasts with how-to articles, reports,
and comments written in a clear, concise manner, profusely
illustrated with drawings and photographs handsomely printed
on fine paper.

It is filled with original ideas, plans, and information on
interesting things you can do with simple tools and 2 kitchen
table for your workshop.

When the Journal gets into controversial subjects, no holds
are barred. Parts of the "Notes and Comments” and "Mem-
bers’ Roundtable’ might be labeled "Too Hot to Handle.”
Altogether, you will find the R*A-E Society's Journal unique,
stimulating, authoritative.

Most valuable of all are the articles on new kits — Kkits
unlike any you have ever seen because they incorporate de.
velopments and practices borrowed from precision instruments
and milicary equipment, but in practical form, suited to home
construction.

THE FIRST R-A-E KITS

The first R:A'E kits will be available in August. The over-
all design, assembly and wiring methods, appearance of the
finished instruments, and even the instructions and diagrams
are totally unlike any now available. They are not instruments
in kit form that were originally designed for factory produc-
tion-line assembly. R-A-E kits are designed by kit-builders,
specifically for kit-builders.

June, 1962

If you were not among
the 10,123 kit-builders who
received this first issue

- you’re

mz'ssz'ng somet/?z'ng

R-A-E SOCIETY MEMBERS SERVE
ON THE ADVANCE-TEST PANELS

Before a new R-A'E kit is rcleased, it will be pre-checked
by Society members in this way: Ten prototypes will be
given to 10 members, some of whom are beginners, some
advanced enthusiasts and professionals. Each will assemble
his kit and report on his experiences. In return, he will
keep the finished kit without charge. A new panel will be
chosen for each new kit; no member may serve twice. Any
Society member may apply to serve on an Advanced-Test
Panel. No purchase of equipment is necessary.

YOU ARE INVITED TO JOIN
THE R-A-E SOCIETY

Whether you are a beginner or an experienced kit-builder,
you are invited to join the R-A-E Society. Details of the
Society's activities are published in the Journal. Annual
dues of $1.00 entie you to all privileges of membership,
to receive four issues of the quarterly Journal, and to qualify
for service on an Advance-Test Panel.

Use the coupon below or your own stationery. Read the
UNCONDITIONAL GUARANTEE in the coupon.

TO GET THE FIRST ISSUE OF THE JOURNAL,
RUSH YOUR MEMBERSHIP APPLICATION TODAY!

it

Yes | want to participate in all R-A-E Society’s forth-
coming activities. | enclose $1. as my dues for one
year, | understand that | will receive a Membership
Card, the quarterly Journal issues for one year, and
may qualify to serve on an Advance-Test Panel.

R-A-E SOCIETY

(sponsored by R-A-E EQUIPMENT, INC.)
COUNTY BANX BUILDING

GREAT BARRINGTON, MASS.

STREET oot oeterese e seerens oresssssresens s samms e i I
Y S ——p—— ZONE........ L) -1 1 SO———
| understand that | am nat required to purchase

any R-A-E kits to enjoy_ full membership privileges.

| am a [} Beginner () Experienced kit-builder

O Professional.

UNCONDITIONAL MONEY-BACK GUARANTEE
I1f | am not completely satisfied after | receive and
examine my first issue of the Journal, my money
will be refunded promptly on request. No extra
charge outside the USA.
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DON'T THROW
OLD RADIOS AWAY!

Here’s the data you
need to fix them FAST
. « . and good as new!

Just look up the how-to-do-it data
on that old radio you want to fix!

Four times out of 5, this giant,
3‘, -pound, 744-page Ghirardi RADIO

ROUBLESHOOTER'S HANDBOOK
glves exactly the information you
need to fix it in a jiffy. Tells what is
likely to be causing the trouble . . .
shows how to fix it, No useless test-
ing. No wasted time. Handbook
covers practically every radio re-
ceiver model made by 202 manufac-
turers between 1925 and 1942, Using
it. even beginners can easily fix old

sets which might otherwise be thrown away because service in-
formation is lacking, With a few simple repairs, most of these
old sets can be made to operate perfectly for years to come.

THE ONLY GUIDE OF ITS KIND

Cuts service time in half!

Lncluded are conunon trouble symptoms and their remedies for
over 4,800 models of old home, auto _radios aml record changers;
Abrline, Apex, Arvin, Atwater Kent, Belmont., Bosch, Brunswick,
Clavion. Crosley, Emerson, Fada. G-E, Kolster, Majestic, Motorola,
Phileo, PMilot. RCA, SNY ulmlc. Sp.uton. bllﬂllll)(‘l‘)t and dozenx more,
Includes hundreds of pages of invaluable tube at component data,
service short cuts, etc.

TRY IT 10 DAYS . . . see far yourself!
I_Departmel“ PE-62 623900
I HOLT, RINEHART & WINSTON, INC.

P. 0. Box 2334, Grand Central Stahnn

New York 17. New York
send 1.h|mu|l s RADIO TROUBLESHOOTER' S HANDBOOK

(X TORLOTY for LO-day free examination. If 1 decide to keep I
book, I will remit the futl price of only 810 plus postage.
I Otherwise. T will returm book postpald and owe you nothing. I
(NAVED Sendd S10 with order and we pay postage. Same retum
I privilere with money refunded.) I
I BYA8B0 6 6 6600000000000 0000000000 600000a000000000a0000 I
ADNDRESS oo
| crry, zoxe, am'n . |
QUTSIDE U.S.A s
. Nigve ofter cxpiron x-cn__ 3

Send for NEW
FREE CATALOG =961
with oscillator
circuits

Citizen Band Class "D" Crysfuls

drd overtone — .005% tolerance — to $
meet all FCC requirements, Hermetically
sealed HCG/U holders. '2* pin spacing. ‘C"‘
050 pins. (Add 15¢ per crystal for .093
pins).
All 22 megacycle frequencies in stock: 26.965, 26.975, 26.985,
27.005; 27.015, 27.025, 27.035, ZA 055, 27.065, 27,075, 27.085,
27.105, 27.115, 27 o 80 135 27.155, 27.165, 27.175, 27.185,
27.205, 27.215, 27.225.
Matched cryqtal sets for ALL CB units (Specify equipment
make and model numbers) . ... L $5.90 per set

RADIO CONTROL CRYSTALS
in HC6/U HOLDERS—SIX FREQUENCIES

In stock for immedlate dellvery {frequenctes listed in mega.
cycles); tolerance .U05%. 2" pin spacing. .050 pin diameter.
003 pinl availabie, add’ 15¢ per crystal.) Speclly frequency.

26.995, 27.045, 27.095, 27.145, $ 95
27,195, 27.255 .ccvucvcnncnnncons EACH
(add Se¢ per crystal for postage and handling)
ENGINEERING SAMPLES and small quantities for prototypes
now made at either Chicago or Fort Myers plants with 24 hour
service. IN CHICAGO, PHONE GLadstone 3-3355
IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals,
order direct and send us his name.
RUSH YOUR ORDER NOW TO ﬂ

WTEXAS CRYSTALS

1000 Crystal Drive, Fort Myers, Florida
Dept. P-62 Phone WE 6.2100

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA
COST ATTACH THIS ADVT, TO YOUR ORDER!
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( Continued from page 34)

permits remote operation of any component
or console system at distances up to 800 feet.
Although the device can be connected either
‘“electronically” or mechanically, no audio
signals pass thrcugh the cables, and no dis-
tortion, noise, or frequency losses are intro-
duced. Both two- and three-channel models
are available—the two-channel model (RM-
2), priced at $75.00, is supplied with a re-

Stereosonics remote control unit

mote switch-control box, 40 feet of cable,
and four audio connecting cables; the three-
channel model (RM-3) lists at $95.00, with
extension cables, additional ‘“control cen-
ters,” and flexible shaft cables available as
accessory items. . . . If you happen to have
a stereo tape recorder with a three-conduc-
tor “dual” input (Norelco, Webcor, Revere,
or Wollensak, for example), you’'ll be inter-
ested in the new 10FK25 molded cable as-
sembly from Switchcraft. Made from high-
quality, tandem stereo cable with individual
shields, the 10FK25 enables you to intercon-
nect a stereo mixer and your stereo recorder
without soldering, wiring, or the use of any
tools. It's only necessary to insert the 3-
conductor phone plug into the “Mic input”
on the recorder, and the color-coded plugs
into the stereo mixer. Price, $4.00.

Anglo Ameri wcm Acoustics Ltd., 129 Maryland Ave.,
reeport, N.Y
Altec Lansing Corp., 1515 8. Munchester Ave., Ana-
heim. Calif.
Harman-Kardon, Inc., 520 Main St., Westbury,

N.Y.

Heath Co.. Benton Harbor, Mich.

Luafayette Radio Electromcs Corp., 111 Jericho
Turnpike, Syosset, L.I.,

NuTone, Inc., Mudison & Red Bank Rds. , Cincin-
nati 27 Ohio.

Pickering & Co., Inc., Sunnyside Blvd., Plainview,

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

Stereosonics, Inc., P.O. Box 4205, Long Island
City 4. N.Y,

S1l7;f(‘hcralt Inc., 53555 N. Elston Ave., Chicago 30,

Always say you saw it in—POPULAR ELECTRONICS
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The Fisher KX-200 80-Watt Stereo Control-Amplifier StrataKit, $169.50.*

1sHER
e _:num"""

Buid b

Stage-By- it 4 )
age-By-Stage i L

Poge-By-Poge

Automatic Checking
Assures Perfert Results ! i
o Bty s B

L Ty WA .
A O B s g e ke e ey

THE FISHER | STrRaAaTAKIT®

FEHER RADIC QORPORATION » LONG ISLAND OTY | <NEFW YOK

It has four things that others haven’t.

StrataKit Construction. Assembly by totally
a error-proof stages (strata). Each stage corresponds
to a separate fold-out page in the Instruction Manual.
Each stage is built from a separate transparent packet
of parts. Major components come already mounted on
the extra-heavy-gauge steel chassis. Wires are pre-cut for
every stage—which means every page. Result: Absolutely
equal success by the experienced kit builder or the com-
pletely unskilled novice!

Built-In d’Arsonval Meter. For laboratory-

» accurate adjustment of bias and balance. Assures

peak performance from the start; permits ‘touching up’

for continued peak performance throughout the years,

regardless of tube aging. No other single-chassis control-
amplifier kit has this vital feature.

*Wainut or Mahogany cabinet, $24.95. Metat cabinet, $15.95. Prices slightly highe- in the Far West.

June, 1962

Third-Speaker Output with Volume Control.

= Blends the two stereo channel outputs to feed a

third loudspeaker system—at any desired volume level.

Ideal for center-channel stereo fill-in or for a mono ex-

tension speaker in another room of the home. A Fisher
exclusive among control-amplifier kits.

4_ The Fisher Name. No comment necessary.

e o e st s s S e e e e £ e o e e
USE THIS COUPON FOR FURTHER INFORMATION |

1
} Fisher Radio Corporation

| 21-52 44th Drive, Long Island City 1. N. Y.

| Please send me without charge rhe complete
| Fisher StrataKit caralogue

I NAME.

i ADDRESS.

| crry. ZONE STATE _
e e e e e e e e e




BEST BUYS IN STEREO AND MONO HI-FI

New 4 e ¢ New 70-Watt Integrated
Transis- A % Stereo Amplifier ST70
torized g - .= Kit $94.95 Wired $149.95
Stereo/ =

Mono 3 5 e Y a7
4-Track I3 2. 49 . S
Tape 65 ~8) o ol @ ® (o
Deck CPi% s New FM-AM Stereo Tuner ST96 = =
RP100 Kit $89.95 Wired $129.95 New 40-Watt Integrated
Semikit (electronics in kit Incl. FET Stereo Amplifier ST40
form) $299.95 Wiced $399.95 Kit $79.95 Wired $129.95

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

%,

—0
28W Integrated Stereo Preamplifier HF85

Stereo Amplifier HF81 AM Tuner HFT94 Incl. FET Kit $39.95 Wired $64.95
Kit $69.95  wired $109.95 Kit $39.95 Wired $65.95

a— EXCELLENCE

A = :—: —-' - @
[e:09 22

e W

(“"‘,
Stereo @
T : ' NEW FM-Multiplex IN
A _Autodaptor MX99
100W HE8S: $99.50 $13080  Kit $39.95 Wired 364.95
70W HF87: $74.95 $114.95 P°Vte't "P'°"da.4 )5 G Bookshelf Speaker System
28W HF86: $43.95 $ 74.95 (Patents Pending HFS1 Kit $39.95 Wired $47.95

BEST BUYS IN CITIZENS TRANSCEJVERS, HAM GEAR, RADIOS

Citizens Band Transceivers |
from

ELECTRONICS

"y g 4 -
s - P NEW Walkie-Talkie

$59.95 ' Citizens Band Over 2 MILLION
Wired Transceiver #740 EICO instruments in
389.95 w.t $34$-7995-95 : use throughout tae

_ N c(;’n? latasarin world. Compare, take

’g}? . ' rechzregeeable v w?;nthhomﬁ 1t right

New 6OW CW Transmitter =723 |/ 8eE charger. |9 Foait b

KIt $49.95 Wired $79.95 neighborhood

BEST BUYS IN TEST EQUIPMENT et of

budget terms.

New Metered

Variabie Auto- Peak-To-Peak

EIE0>

Transtormer AC \éT[\;M ;2?)2&‘@ 3
h Supplies ni-Probe: DC—5 MC D
r?n%?i%l lg%’ © Pat. =2,790,051 5” Scope =460 C
(3 amps) o Jor Kit $29.95 Kit $79.95
Kit $35.95 Wired $47.95 Wired $49.65 Wired $129.50 e
Model 1078 (7V2 amps) VIVM =221 5” Push-Pull Scope =425 ‘%—_-"""‘
Kit $42.95 Wired $54.95 Kit $25.95 Wwired $39.95 Kit $44.95 Wired $79.95 "
gF Signal = .
enerator %D . A
+324 . | cl)OOO/ _ ¥ e
Kit $26.95 o P hms a— o == Bivd., L1.C.1, N1 er
Wired $39.95 & %% o . Volt 1 eico, %3??‘3? Catalog de““gg“ét‘é?eo
e V-0-M =536 \ [ Sen quality products, (r:ourse for
Kit $12.90 105 topBde, free short of nearest
Wired $16.90 ‘“'D'S'ice License, lan‘é‘enew 36-page
ler. [ hich
Ratiers e ‘ O BooK 10_HLEL for whigh
Battery - ) | (énclose 25¢ for postag

Eliminator

™

& Charger W% i NEW AC 1 Name

;iltoggg o5 - Py ) Volt-Watt e

Wired $38.95 | 8 M cougiaicit® e ! Zone . State

Extra-filtered for ired $79 City oo i

transistor_equipt. =1060 Yreid 35795 Kit $19.95 L 2ed 59 in the We

Kit $38.95 Wired $47.95 wired $28.95 L
Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M. ©1962 by EICO, 3300 N.Bivd.. L. I. C. 1, N.Y.
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The completed converter (fore-
ground) and power supply chassis plug
together to make one efficient, integrated unit.

About the Circuit. The 136- to 137-mc.
signal from the satellite passes from the
antenna to triode VI (a 6CW4 Nuvis-
tor), which is connected as a neutral-
ized r.f. stage. From V1, the amplified
signal is coupled to the control grid of
V2, a triode-connected 6AKS5 which
serves as a mixer.

The screen grid of crystal oscillator
V3, another 6AKS, is tuned (by coil L11
and capacitor C9) to the 38 2/3-mc. fun-
damental frequency of crystal X1. Coil
L10 and capacitor C8 tune the plate cir-
cuit of the tube to 116 mec., the third
harmonic of the crystal frequency.

This 116-mc. signal, like the 136- to
137-mc. signal from V1, is injected into
the control grid of mixer V2. In V2, a
third signal is produced whose frequency
is the difference between those of the
first two. The third signal, which ranges

ANTENNA

Schematic diagram of converter. Lead from pin
7 of P1 to point X' is not connected at X' un-
til initial adjustments are finished (see text).

PARTS LIST FOR CONVERTER :resscsscscmsstonsauunssuunususnnanassacnasuoensanansasunssunuasunuananssunsssaansssassnasaans

Cl1, C2-—500-puf., 600-volt ceramic capacitor

C3, C10—0.001-pf., 500-volt, silver-mica button
capacitor (Erie 370-FA-102K or cquivalent)

2;:;30 "7" Q 600-volt ceramic

Ch. Crito00t uy. | disc capacitors

C7-—1 turn of insulated wire around C8—sec text

C8. C9-—0.5-5 puf. tubular trimmer capacitor
(Eric 532-A or cquivaleutl)

JI—RCA-type phono jack (Switchcraft 3501FP
or equivalent )

L1-—5 turns of #24 enamelrd wire, center-tapped ;
bifilar wound with L2

L2—4 turns of #24 cnameled wire, wound in cen-
ter of @ Cambridge Thermionic PLS6/2C4L/D
form

L3—25 turns of #30 enameled wire, close-wound
on a l-megohm, 1-iwvalt resistor

40

Si
POWER

L4—4Y4 turns of #24 enameled wire, close-
wound ncar top of a Cambridge Thermionic
PLS6/2C4L[/ 1} jorm

L5—1 turn of insulatcd hookup wire wound on L4

L6o— 1 turn of insulated hooknp wire wound on L7

L7—334 turns of =24 enameled wire, closc-
wound ncar tap of a Cambridge Thermionic
PLS6/2C4L[/1¥ form

18- -23 turns of =32 enameled wire, closc-wound
in center of a CTC I'LS6/2C4L /0 coil form

L.9—2 turns of iusulated hookup wire wound on

L10—11 turns of #24 cnamcled wire, close-
wound on a 1-megohm, Vi-watt resistor

L11—37 turns of =32 enameled wire, close-
wound on a l-megohm, Vs-wat! resistor

P1—-Chassis-mownting octal plug (Amphenol
86-CP8 or equivalent)

POPULAR ELECTRONICS
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in frequency from 20 to 21 mec. (depend-
ing on the frequency of the signal from
V1), appears across output jack J1.

Power for the converter is furnished
by a separate supply, and an octal output
socket (SO1) on the supply chassis
mates with a matching input plug (PI)
on the chassis of the converter. Trans-
former T1 provides heater power and a
source of line-isolated plate voltage. A
single selenium diode (D1) is connected
as a half-wave rectifier and its output
passes through a pi-network filter.

Note that, in case you want to use the
power supply for other purposes, its full
high-voltage output is available at pin
3 of 801. No connection is made to the
corresponding pin of converter power-
input plug PI.

Building the NASA-136. Start construc-
tion by putting together the power sup-

ALIGNMENT
KEY

5
33K
L
11 GRN
GRN ol
LK HED |
+I Ri R3
1T vaL aTon [ o\
r2d Al ot 55
AT T~
E cia cig
20pf. 20pt.
Bkl RED 150V —';OV
= | Photograph of power supply’s exterior (top)
and pictorial diagram of interior (above)
show all essential construction details.

Schematic diagram of the power supply, which
utilizes a simple half-wave diode rectifier.

«-PARTS LIST FOR POWER SUPPLY-+--

R1—47,000 ohms 1 C1a/C1b—20/20 uf., 150-v0lt electrolvtic capa-
~waltl 20/20 uf., v hl pa

R2—220.000 olms ( ,{'ri?‘l;” citor (Sprague TV L-2415 or cquivalent)

R3, R4. R5—100,000 ohms | ’ ’ DI1—65-ma.. 130-volt (r.m.s.) scleninm recti-

S1—S.p.s.t. toggle switch

VI—6CIWd tube (RCA Nuvistor)

V2, V3—6AKS5 tube

X 1—38.66666-mc., 3rd-ovcrtone crystal (Inter-
national Crystal Typc FA-5)

1-—5" x 214" x 2Y4” aluminum utility box (Bud
CU-3004-A or equivalent)

1—Nuvistor socket (Cinch-Jones Typc 5NS or
cquivalent )

2—7-pin miniaturc tubc sockets, wafer-type

I—Socket for X1 (International Crystal 150-109
or equivalent)

Misc.—Scrap copper for tube shicld, wire. 2-lug
terminal strip (screw type). length of coax
cable, hardware, solder, ctc.

ficr (Sarkes Tarzian Type 50 or equivalent)

R 1-—470-0hm, 1-watt resistor

R2—33.000-0hm, 1-watl resistor

R3—1000-0hm, V:-wall resistor

RI-—4700-0/m. 1-watt resistor

R3-—-3300-0hm., 1-walt resistor

SO1—0ctal socket (Amphenol 7701118 or cquiv-
alent)

T1—Dower transfarmer; primary, 117 volts; sec-
ondaries, 125 volts at 15 ma., 6.3 volls ul 0.6
amp. (Stancor PS-8415 or cquivaleut)

1-—4" x 234" x 21" aluminum utility box (Bud
CU-3003-A or equivalent)

Misc—Terminal strip, grommcels, line cord and
plug, hardware, solder, etc.

favvsuesuuRuuEEERICenERETTURERRRRRSR IR RN ARRETRESS
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L4/LS L&/L?

Top view of converter. For exact
c9 parts placement, see Detail “‘B.”’
c8

L6/L7

ANTENNA
TERMINALS

DETAIL B V¥

4{ DETAIL A

Drawings of the converter's
major coils are shown here.
Coil L1/L2 is wound exactly
as illustrated (L2 is solid
winding; L1 is dotted 2-piece
winding). In coils L4/L5,
L6/L7, and L8/L9Y, make L5,
L6, and L9 (the heavy wind-
ings) as shown but refer to
parts list for exact number of
turns on L4, L7, and L8 (the
fine windings). Numbers on
the coil terminals are keyed
to corresponding numbers
on the schematic diagram.

ply unit, which is housed in a 4” x 214"
X 2%4” aluminum utility box. Generally
speaking, neither the parts placement
nor the wiring is at all critical. Be sure,
however, to mount output socket SO in
the exact center of one of the box ends
and to position the holes for the socket
mounting screws so that the alignment
key faces the bottom of the box. It's
necessary to take this care in the posi-
tioning of SO because the socket must
mate with PI1, which is similarly placed
on the converter chassis.

When the power supply is completely
wired up, temporarily jumper the remote-
power-switch terminals (1 and 2) of SO1
and plug in the line cord. Use a multi-
meter to check for filament voltage

Location of components on top of converter chassis is critical, and
the dimensions given in this illustration should be closely followed.

% +> //2"+|-(- //z"'at— 1% —s
7

UOUN "g cio

PINI

) 3
&—QF

MOUNTS ?
. ¥
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(about 6.3 volts a.c.) between terminals
4 and 5 of the socket, and for plate volt-
age between terminal 4 and terminals 3,
6, and 7, respectively. The latter three
readings should all be roughly the same
(about 150 volts d.c.) since there is al-
most no load on the supply and, conse-
quently, no appreciable voltage drop
across resistors B} or R5. If the supply
passes these tests, disconnect it from the
line, install the cover, and temporarily
set the unit aside.

With the power supply taken care of.
turn your attention to the construction
of the converter itself. A logical first
step is to wind the coils (L1-L11), speci-
fications for which are given in the Parts
List for the converter.

Three of the coils (L3, L10, and L11)
are wound on resistors. The leads of
each of these coils are cut short and sol-
dered across the resistor leads at points
not far from \vhere the latter enter the
body of the resistor (be sure to carry
out the soldering as quickly as possible
to avoid heat damage). The resistor
leads will then be used to wire the coils
into the circuit.

Coils L1/L2, L}/L5, L6 /L7, and L8/L9
are wound on commercial slug-tuned
forms. Diagrams of these coils (Detail
“A”) are given to supplement the in-

Crossed leads running between L6/L7 and L4/L5 in
converter chassis (below) are shown separated
for convenience; they should be twisted

together, routed in front of C3.

Xt
SOCKET
PINS Lss
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formation in the Parts List and should
be followed as closely as possible. The
forms for L1/L2, L4/L5, and L6/L7 are
all of the same type. But the form used
for L8/L9, though almost identical in
appearance with the first three, is dif-
ferent. Be careful not to get them con-
fused.

The converter is housed in a 57 x 21,”
x 2%4” aluminum utility box. All of the
parts, except power switch S7 and plug
P1, are mounted on the top of the box.
Parts placement is critical, and the di-
mensions given in Detail “B” should be
closely adhered to.

Plug P1 and switch SI are mounted on
the ends of the box. Center PI and posi-
tion its alignment key to match that of

DETAIL C w»

8"

Side and top views of
shield and V1 socket
show how shield is
bent, soldered to the
socket. Components
Cl1 and R1, which
have been moved
aside for a better
view, should actu-
ally be positionec
flat against shield.
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R5 R4 L8/LY

C9 LIl C10 LIO ve
SOCKET

V3 SOCKET L6/L7

SO1 on the power supply chassis. A re-
taining-ring-mounted plug has been spe-
cified rather than a screw-mounted type
so that PI can be twisted, if necessary,
to make it line up exactly with SOI1.
Switech SI should be mounted slightly
below center to insure enough clearance
between it and the antenna terminal
lugs.

When all the mounting holes have
been drilled, install the Nuvistor (V1)
socket. This socket has two slots (one
wider than the other) to accommodate
the alignment keys on the base of the
Nuvistor. Be sure to place the socket so

Vi L4/L5
SOCKET

Parts placement shown in this photo-
graph of the converter's interior,
and in the pictorial diagram on the
previous page, should be carefully
studied and duplicated quite closely.

that the wider slot is positioned as shown
in Detail “B.” The copper shield, which
is formed and bent as shown in Detail
“C,” is placed over the Nuvistor socket
and soldered to pins 8 and 10 (refer to
Detail “C” and the pictorial diagram).
Before mounting any other parts,
make all the necessary connections to
the Nuvistor socket. Then, as you pro-
ceed with the parfs installation and wir-
ing, be sure not to block component
terminals before you have a chance to
solder to them. Try to orient all com-
ponents exactly as shown in the pie-
(Continued on page 100)

TRACK THESE SATELLITES WITH THE NASA-136

As the payload weight of American satellites increases, so does the power
output of the satellite transponders and beacon transmitters. More power and
better antennas on the satellites enable SWL's to pick up these signals with
greater ease.

Satellite beacon transmitters were originally scheduled to operate around
108.0 mc., but because of the number of satellites the United States has
launched, the band between 136.0 and 137.0 mc. has been set aside to give
each satellite frequency room. All future satellites will carry a beacon trans-
mitter or transponder operating in this frequency band, which is now used in
countries outside the Iron Curtain for satellite tracking.

Four satellites are transmitting as this is being written, and two more are
likely to be launched and transmitting before this article is in print.

CODE NAME FREQUENCY (mc.) MODULATION
Explorer Xl 136.020 Phase
Telstar | 136.050 (Ta be launched)
S-51 136.410 (Ta be launched)
Injun SR-3 136.500 AM
0So 136.744 FM
TIROS IV 136.920 AM
44 POPULAR ELECTRONICS
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WHAT'S WRONG WITH
AMERICAN FM?

It’s a classical “juke box,”” says this author,

lagging far behind its European counterparts

By ROBERT ANGUS

€€}y OU AMERICANS had the tech-

nizal ability to produce FM, but it
takes ts and the Europeans to show
you how tc use it.”

The spezker was B. F. Fediuk, a senior
engineer at the Moscow Television Labo-
ratories, and his view is a common one
among broadcasters throughout Eastern
and Western Europe. Is the United
States lagging in the development and
use of high-fidelity distortion-free FM
kroadcasting? Even the most partisan
observer would be forced to answer in
the affirmative.

A few figures help tell the story. At
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the beginning of 1950, there were only
four FM stations in all of war-tcrn
Europe. The strongest of these, a station
in Copenhagen, operated with a power of
only 800 watts-——less than that used by
70% of America’s AM and FM stations.
Today, over 1000 European stations zre
operating in an area about the same size
as the United States. And the strongest
boasts a power 150 times that of the 18950
Copenhagen station.

Meanwhile, the number of American
FM stations declined from a high of
1020, late in 1948, to 912 as of a year
or so ago. In other words, while the num-

AmericanRadioHistory Com
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“Live” concerts are the rule

Austria’s love for good-music FM programming may stem from
FM listeners enjoy rich music fare—the Salzburg Mozarteum

ber of European FM stations increased
by more than 250 times, the American
total actually decreased by 10%.

Europe Takes the Lead. Throughout
Europe, on both sides of the Iron Cur-
tain, FM has gained wider popular ac-
ceptance and wider usage than it has in
the land of its birth. In Britain, France,
the Netherlands, East and West Ger-
many, Italy, Czechoslovakia, Austria,
cven the Soviet Union, nationwide gov-
ernment-owned FM networks are the rule
rather than the exception.

In many cases, the broadcasters have
had to overcome handicaps of language,
politics, and financing to develop true
high-fidelity programming. And because
FM has gained such wide public accept-
ance, European broadcasters have felt
justified in spending money to develop
high-quality FM transmitters and micro-
wave relays for program transmission.

In the United States, broadcasting’s
“Big Three”—the Columbia Broadcast-
ing System, the National Broadcasting
Company, and the American Broadcast-
ing Company—have argued that public
indifference to good sound on the air
waves has prevented them from using
high-fidelity telephone lines to link one
affiliated station to another.

Using a top-quality tuner, one FM
station can pick up and rebroadcast the
full-frequency signal from a station as
far away as 50 miles; such American
organizations as the Concert Network
and the WQXR Network have done so in
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relatively small areas of the United
States. But no American FM network is
currently using microwave relay, because
the broadcasters feel its cost is prohibi-
tive. Yet such a system would allow
full-frequency transmission over much
greater distances.

France. An indication of what can be
done with FM can be found in the Ra-
diodiffusion-Télévision Francaise opera-
tions. France has three AM networks
and four FM webs. Listeners to Paris/
Inter-France I and Regional France IT
hear the same broadcasts of pop music,
sports, comedy, and light drama on AM
and FM (although RTF officials say most
are AM listeners).

National France I1I, which features
more serious music and drama as well as
educational programs, is also an AM/FM
network, but it is estimated that per-
haps two-thirds of its listeners tune in
on FM. The high-fidelity network,
France 1V, is all-FM and features live
and recorded music—not only opera,
symphony, and chamber music, but jazz,
popular, and dance music by France's
top artists as well.

By European standards, France got a
late start in FM, with a single trans-
mitter beaming broadcasts from the top
of the Eiffel Tower to Paris and its sub-
urbs only a few years ago. Today, there
are no less than 38 FM outlets serving
the four networks, with plans for more
in the immediate future. A hallmark of
the French system (as of other Euro-

POPULAR ELECTRONICS



than the exception on European FM

the fact that many of the world's greatest composers have been Austrians. Whatever the explanation, Austrian
Orchestra (left), singer Adolf Vogel (seated, center), duo-pianists Paul Badura-Skoda and Joerg Demus (right).

pean systems) is the use of microwave
relay to provide the full (50 -15,000
cycles) spectrum to every station in
each network.

The French acknowledge the higher
cost compared to telephone lines. But,
they point out, “FM enables the listener
to hear everything there is. Eventually,
people are going to demand top quality,
so we may as well give it to them now.
The audience for FM here is already
large enough to warrant the expense of
public money for a relay system, in our
opinion.”” An RTF estimate suggests
that about 400,000 Frenchmen (out of
45 million) own FM sets—‘‘a remarkable
figure when you consider that there
were virtually none at the beginning
of 1958.”

Austria. Almost every FM/TV opera-
tion in the United States has better fa-
cilities than Austria’s state-run broad-
casting system (there is only one TV
studio in all of Austria, for example).
Yet the Austrian system provides one
FM transmitter for every 280,000 Aus-
trians—a ratio only slightly less than
the U. S. rate of one transmitter for ev-
ery 251,000 citizens.

Although Austria was one of the last
nations to recover from the effects of
World War II, it began FM transmissions
as early as 1953 from a single station
in Vienna. Today, it has a potential
audience of one million.

An engineering director at Radio
Wien comments, “FM is important in
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Austria because it is the most effective
way of servicing remote or isolated com-
munities in the Alps. It is important to
city dwellers because they can listen to
our programs with little interference
from stations in Czechoslovakia, Hun-
gary, or Germany.”

“Such interference,” he continues, “can
be intolerable on the AM band in Vienna
after nightfall, and was one of the
reasons we went to FM in the first place.
Soon, our musically inclined listeners
discovered that FM not only eliminated
interference from other radio stations
and from atmospheric conditions, but
that it also enabled them to hear all
the nuances of the music.”

As in most other European countries,
Austrian listeners pay for what they
hear through an annual license issued by
the Post Office. ‘“‘Because they pay for
the service,” a government spokesman
adds, “they feel they have a right to
make demands, such as high fidelity.”

When Austriz added low-powered FM
transmitters located on Alpine slopes to
its two networks, it found that micro-
wave relays in many cases were imprac-
tical. “Where it is possible,” says the
spokesman, “we do relay the signal from
one station to another. Where it is not,
we use first-class telephone lines. The
result is a signal from every transmitter
out to 15,000 cycles.”

Germany. Nearby Germany has found
that FM broadcasts, FM radios, and the
tape recorder have become involved in
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a ‘“chicken-and-egg” affair. “It's hard

to say where the stress on high fidelity
came from,” a director of city-owned
Radio Free Berlin (SFB) states.

“At the end of 1949,” he explains,
“Germany was still down and out from
the effects of the war. We had only two
FM stations—one in Munich and one in
Hamburg. We found, as the Cold War
grew colder, that there was increasing
interference with our AM stations—
through jamming in the East and
through the addition of hundreds of new
stations to the band throughout Europe.
It became obvious that something would
have to be done.”

When West Germany regained its sov-
ereignty in 1955, it took over the stations
which had been set up by the American,
British, and French occupational authori-
ties in their zones—including several
FM transmitters. At the same time,
German radio manufacturers, pushed by
the quality of FM broadcasts at home
and in markets abroad such as the
United States, were producing top-qual-
ity FM table and console receivers.
Thus, FM became an important part of
virtually every radio or console manu-
factured in Germany from 1955 on, be-
cause domestic customers wanted it.

Top-quality radios meant that broad-
casters had to offer top-quality program-
ming. “We were unable to lay a cable
between Berlin and the West which the
Communists would agree not to touch,”
the SFB man explains, “so we were
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France's FM hookup covers
the country, as you can see
from the map at left. There
is at least one FM station
in every city and town on
the map, and major cities
such as Paris have separate
stations for each of the
four different FM networks.

French Broadcasting System

forced to use miecrowave relay. Its ad-
vantages became so obvious that it was
used elsewhere in Germany. This meant
that listeners in Munich or Frankfurt
could hear the Berlin Philharmonic with
all the fidelity available to a listener in
the hall. The radio sets reproduced it
and the public demanded it.”

No less than nine FM networks com-
pete for the attention of German listen-
ers. In addition to the two offered by
Germany's affiliated state-owned sta-
tions, there are the programs of the
American Armed Forces Network, the
British Forces Network, the French
Forces Network, Radio Volga (for Soviet
occupation troops), and the stations in
East Germany. An independent station,
Radio in the American Sector in West
Berlin (RIAS), makes two more pro-
grams available to listeners in the for-
mer German capital.

Despite their often inferior quality
and signal strength, stations in the
armed forces networks are strong fa-
vorites with many German listeners, par-
ticularly those partial to rock-and-roll
and American jazz. So popular are the
broadcasts, in fact, that they are cred-
ited by the German record and music-
publishing industries with being a major
cause for the country’s interest in tape
recorders.

According to industry figures, one out
of every 18 West Germans owns a tape
recorder (about three times the ratio in

(Continued on page 93)
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for silicon power rectifiers

By KEITH SUEKER
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PARTS LIST

C1, C2—1000-uf., 15-velt electrolytic capucitor

D1, D2—-1XN1217 diode / Weslinghouse)

11,12, 13—£49 pilot lamp

J1, J2—-Combination binding post and banana
jack; one red, one black

R1, R3-—33-0hm. 1-watt resistor

R2—10-0/un, 5-waltl resistor

R4, R5~10-0hm, 1-watt resistor

T 1—Filament transformer; primary, 117 volts;
secondary, 6.3 volts @ 1.2 amp (Stancor
P61.§4 with secondary CT wunused, or cquiva-
lent

I—51V.7 x 37 x 2%%” aluminum utility box (Bud
CU-2106-A or equivalent)

Misc.—Pilot lamp assemblies for 11, 12, 13,
test leads, terminal strips, line cord, clc.

HTvac BLK

June, 1962

Manager, Product Planning
Semiconductor Div., Westinghouse Electric Corp.

ITH the increasingly widespread use
of silicon diode power-supply recti-
fiers, experimenters and servicemen alike
find it handy to have a means for quickly
checking them. This little unit was de-
signed to do just that; all you have to
do is plug it in and connect the suspected
diode across its test jacks. Then, depend-
ing on which of the three pilot lamps
lights up, you'll have an immediate indi-
cation of the condition and polarity of
the suspected unit. The automatic check-
er will handle any silicon rectifier rated
at 250 ma.-—or greater—average current.
Construction. The checker is built in
a 5l4” x 3”7 x 215” aluminum utility box.
Parts layout and wiring are not critical;
just use the photographs of the front and
rear of the unit as a general guide.

In some cases, the author used two
parallel resistors to make up a resist-
ance value specified in the Parts List.
This was done only to take advantage of
the contents of his spare-parts box,
however. All of the specified resist-

AmericanRadioHistorvy Com
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LINE CORD

Photographs of diode checker's interior and front panel reveal construction details. Capacitors
C1 and C2 (see photo at left) have been partially disconnected and moved aside for a better view.

ances are standard and appropriate sin-
gle resistors are available.

While carrying out the construction,
be sure to observe carefully the polarities
of D1, D2, C1, and C2. Also check to see
that no leads or connections are shorted
to the cover (you may want to line the
sides of the cover with wide adhesive
tape).

Operation. No line switch is provided
because the current drawn by the check-
er when it is not in use is negligible,

Transformer 7T'I provides the 6.3-volt a.c.
source needed to operate the checking circuit.
With no connection across test jacks /1 and J2
(or with an open-circuit diode connected), d.c.
current flows through diode D1, resistors RI and
R2, and “open” indicator /I on the positive
half-cycles. Indicator /7 then lights up, but no
current flows through /2 because of reverse-
connected diode D2, and the voltage drop across
R2 is too small to allow /3 to light.

1 a good diode is connected across /I and
J2 according to the polarity labeled an the jacks.,
DI, R1. and /1 will be shorted out on the positive
hali-cycles and DI will be open on the negative
half-cycles: therefore /1 will not light. And.
once again, no current will flow through /2 be-
cause of reverse-connected diode D2. But now
enough d.c. voltage appears across R2 to charge
capacitor CI to the point where “good” indicator
13 will light (the voltage applied to capacitor C2
is in reverse polarity, so C2 acts as a short
circuit and does not charge),

[*3
o

and it can be left running continuously.
To check a diode, connect it across
jacks J1 and J2. If only I1 lights, the
diode is open; if only I2 lights, it’s
shorted; if only I3 lights, it's good.
Should all three indicators light, the
diode is good, but connected in reverse
of the polarity marked on the jacks.
Never use the checker on a diode rated
at less than 250 ma. average current. If
you do, you stand a good chance of burn-
ing out the diode. B0

HOW IT WORKS =emmeccccscacccecmccamcs

1f a shorted diode is connected across the jacks,
D1, R1, and /1 will be shorted out—so /1 will
remain dark. But the voltage across R2? is now
a.c. and neither C'7 nor C2 will charge. Instead,
these capacitors act as a low-reactance shunt
across /3 and resistor R5, and /3 also remains
dark. Diode 12, however. conducts on the nega-
tive half-cycles and passes enough current to
light “short™ indicator /2.

If a good diode is connected across /1 and J2
with polarity opposite to that labeled on the
jacks, a d.c. voltage will appear across R2 (with
the upper end of the resistor negative) on
negative half-cycles. Diode D)2 will then con-
duct. lighting /2. Capacitor 2 also charges
up enough to light /3 (capacitor CI has volt-
age of reverse polarity applied to it and acts as
a short circuit). On the positive hali-cycles, the
situation is the same as the open-circuit case first
discussed; d.c. current lows through diode D1,
resistors RI and R2, and “open” indicator //—
illuminating the latter.

POPULAR ELECTRONICS
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[ little control device
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The MOOD LIGHTER

By FRANK A. PARKER

HINK you could use an inexpensive

gadget that can dim a bright reading
lamp for comfortable TV viewing? This
same device can also ‘‘tone down” that
lamp in the children’s bedroom and serve
a dozen other lamp-dimming functions
around the house. In fact, once you get
used to the Mood Lighter,* you'll won-
der how you ever got along without it!

Let's say, for example, that your eve-
ning TV session is about to begin. Simply
press a button on the Mood Lighter, and
the lamp in the room will instantly de-
liver a soft ‘“background” light. When
your TV session is over, all it takes is
another press of the button to revert to
“normal”’ lighting.

The Mood Lighter is so handy that
you'll probably want to build one for al-
most every lamp you own. What's more,
once you have the parts on hand, you
should be able to put the gadget together

*The circuitry of the Movod Lighter is very similar
to that of General Electric’s ‘‘Hi-Lo’’ control,
which also uses a silicon diode and is switable for
incandescent lamps drawing ap to 300 watts.
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in about an hour. And since only a hand-
ful of components is needed, the total
cost should be urder $5.00.

About the Circuit. The Mood Lighter
uses only three electronic components: a
diode (D1), a switch (S/), and a fuse
(F1). When switch S1 is closed, a lamp
plugged into socket JI will work in the
normal manner. When SI is opened,
however, current from the a.c. line will
be “blocked” by diode D1 during half of
every cycle. As a result, DI will pass
only half the normal lamp current, “dim-
ming”’ the lamp to about half its normal
brilliance.

Construction. The unit is housed in a
347 x 214”7 x 1%” aluminum box, and
it’s best to drill and punch all holes in
the cover “half” cf the box before mount-
ing the components. Holes for the fuse
holder and line cord should be located
at one end of the box, socket J1 should
be mounted at the opposite end, and
switch S7 should be installed on top of
the box but offset from the center in
order to clear the fuse holder. Four
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rubber mounting feet attached to the
lower ““half” of the box will protect your
furniture.

Since the diode becomes slightly warm
in normal operation with a 150-watt
lamp, a few “penny-"’ and ‘“nickel-sized”
metal washers should be placed on the
mounting stud to act as a heat sink (see
pictorial diagram). One lead from the
diode should be soldered directly to the
lug on the fuse holder, and a solder lug
should be slipped over the mounting stud

This circuit is so simple that the
polarity of diode D1 is actually of
no significance. in fact, reversing
connections to the cathode and anode
would have no discernible effect.

gressssrssnsnssnanass PARTS LISTerreresensarsaranseny

D1—2-ampere, 400 PIV silicon diode ( Lafayette
SP-242 or equivalent)

F1—2-ampere, Type 3AG fuse ( Littlefuse 312000
serics or cquivalent )

J1—A.c. socket (Amphenol 61-F1 or equivalent )

S1—S.p.s.t. push-on, push-off push-button switch
(Arrow-Hart & Hegeman 86710 or equivalent)

1—Fuse holder for 3AG fuse (Littlcfuse 342001
or equivalent )

1—34" x 214" x 154" aluminum utility box
(Bud CU-2101-A or equivalent)

Misc.—Line cord and plug, hardware, rubber
feet, grommet, ctc.
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for the other diode connection. A nut
holds the washers and the solder lug
securely in place.

Operation. Any incandescent lamp
drawing up to 150 watts can be used
with this device. Simply plug the lamp
into J1, and plug the Mood Lighter into
the a.c. line; the lamp, of course, must
still be turned on and off in the regular
manner.

Close switch 87 to dim the lamp and
open the switch to return the lamp to

The Mood Lighter uses only a few parts
and should be a ‘‘cinch” to build. To
eliminate any possibility of electric
shock, however, be sure that there are
no connections to the metal chassis.

sl
- 3
FI=2AMP o
| 5 S ’IDI-(SEE TEXT) ¢

“normal.” If you want to make the light
bulb last longer, always turn the lamp
on when 81 is in its “dim position.”

The diode chosen by the author, inci-
dentally, is rated at 2 amperes and
should be adequate for lamps drawing
up to 150 watts. Lamps consuming more

NTVAC

.power will naturally require a higher

amperage diode; for example, a 300-watt
lamp will call for a 4-ampere diode. In
all cases, it’s important that the diode
be rated at 200 PIV or more. —Bo-

POPULAR ELECTRONICS




Suppressed-carrier transmitter uses few components

PE
EBANDER

By HARTLAND B. SMITH, WsVVD

ERE’S a rig that proves you don't
have to build complicated circuits or
spend a great deal of cash in order to ex-
periment with sideband transmission.
Surprising as it may seem, the “Simple
Sidebander’” needs only three tubes to
produce a 40- or 75-meter signal with
“talk power' better than that of the av-
erage 25-watt AM phone transmitter.
How can this unit be so simple and
inexpensive when the usual sideband rig
is loaded with tubes and carries a purse-

flattening price tag? The answer lies
in the fact that it generates a double-
sideband suppressed carrier signal.
The ““double-sideband” signal occupies
twice the spectrum space as the more
common ‘‘single-sideband” signal and, on
a selective ham receiver, is about half
an “S”-unit weaker. With these minor
exceptions, DSB and SSB are equivalent.
Over the air, they sound almost identi-
cal, and receiver adjustment is the same
for either mode of transmission. As a

Completed transmitter (lef:), with companion power supply, is a neat-looking rig.

June, 1962
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matter of fact, very few people contacted
with the Simple Sidebander have noticed
the extra sideband.

Construction. First prepare coils L1,
L3, L}, and L6. These coils should be
constructed for the specific band on
which the transmitter is to operate (40
or 75 meters), and complete specifica-
tions will be found in the Parts List.

In building the transmitter proper, fol-
low the parts layout illustrated in the
photographs as closely as possible. Since
the area around tubes VI and V3 is
rather crowded, wire as much of this
portion of the transmitter as you can
before installing either coil L1 or ca-
pacitor C10.

Orient VI's socket with pins 8 and 9
nearest C10. Put ground lugs under both
mounting nuts and place a 1-lug terminal
strip on the side wall of the chassis near
the socket; it should be positioned about
34” down from the chassis top. This tie
point supports the junction of resistors
R7, R10, and R11 and the B-plus line.
Be sure, incidentally, that you ground
heater pin 5, rather than heater pin 4,
on V1; pin 5 not only carries heater cur-
rent, but is also internally connected to a
shield and focus electrode.

Orient V3's socket with pin 2 nearest
jack J1, and put a ground lug under the
mounting screw nearest potentiometer
R17. A 4-lug (one grounded) terminal
strip, mounted between terminal strip
T81 and jack J7I on the rear wall of the
chassis, serves as a support for the ca-
pacitors and resistors associated with
V3. Locate capacitor C6 well away from
J1 in order to prevent feedback from the
plate of V3b to the grid of V3a.

Fasten a 1-lug terminal strip under
the crystal-socket mounting nut nearest
C10 and put a ground lug under the oth-
er nut. Use this terminal strip to make
the junction between choke L2, capaci-
tors C1, C2, and C3, diode D1, and re-
sistors B2 and R3. Connect the other
end of choke L2 to the ground lug, keep-
ing the choke close to the chassis where
it won’t interfere with the later installa-
tion of LI. Support CI on 1V%” leads
so that it, too, will be positioned out of
L1’s way.

Coil L1 is mounted in a “{” hole drilled
in the front panel. Push the coil through
this hole until the ears spring out to hold
it in place. Turn the coil adjusting screw
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HOW IT WORKS

A conventional AM transmitter generates a
carrier with two sidebands. Each of the sidebands
is separated from the carrier frequency by an
amount equal to the modulating irequency (or
frequencies). Thus, a transmitter with a 4000-kc.
carrier, when modulated by a 1-ke. tone, has a
lower sideband at 3999 kc. and an upper sideband
at 4001 kc.

But ordinary speech contains many frequencies
and. when modulating an AM transmitter, creates
“clusters” of signals separated from the carrier
by varying amounts. These clusters, or sidebands,
contain all of the intelligence we wish to transmit.

The carrier supplies no information, wastes
two-thirds of the power generated by the trans-
mitter. and causes severe haterodyne interference
to siznals on nearby channels, If the carrier is
suppressed, however, heterodyne interference is
climinated and transmitter cost is cut.

In the “Simple Sidebander,” a radio-frequency
carrier is generated by 1°1's cathode and control
and accelerator grids. which are connected as a
crystal-controlled Colpitts oscillator. Capacitor
C1 adjusts the drive voltage applied to the control
grid. Diode D1 prevents the grid from swinging
p!)<ili\e lhus holding down accelerator current
and improving modulation quality. The oscillator
frequency can be shiited a maximum of approxi-
mately | ke. by adiusting coil L1's slug.

-\ positive voltage applied to the plates oi
1"1 causes a beam of electrons, varying in inten-
sity at the carrier frequency. to tlow through the
tube. When the d.c. voltages applied to 1'1's de-
flectors (pins 1 and 2) are balanced by adjusting
potentiometer R3. an equal amount of current
flows through each plate. Since equal plate cur-
rents produce cqual voltage drops across resistors
R10 and R11. the voltage difference between the
plater is zero and the carrier is supprcssed.
Capacitor ('11 insures maximum carrier suppres-
sion [a) prov iding 0 means for balancing out stray

capacities in 1'I's pl.\te circuit.

Since the carrier is required for tuning the
transmitter. switch S7 is provided. With this
switch closed, the voltages on VI's deflectors

become unbalanced, allowing carrier energy to
pass through.

A speech amplifier using tubes 1'3a¢ and V3b
applies an aundio veltage. via capacitor (6, to
one deilector of V1. This causes the d.c. voltage
already on the detlector to vary at an audio rate.
forcing the clectron beam to swing back and forth
between 1'7's plates. The net eiiect is that upper
and Jower sidebands are produced. and appear
at the plates of V1

The sideband envrg,\' (minus the carrier) passes
through capacitors ('8 and C9¢ to tuned circuit
1.3/C10. Coil L4, inductively coupled to L3.
transfers the sideband energy to the grid of tube
1’2, This tube is biased as a linear amplifier by
battery BI and neutralized by capacitor C13.
Greatly amplified. the sideoands appear at the
plate of 1’2 and are fed to antenna jack J2 via
pi-network tuning circuit C16/L6/C17.

Switch 53 is the “Transmit-Receive” switch,
contrelling both the transmitter and any external
relays connected at terminal strip 7'SI. Switch
52 is provided for *zero beating™™: in the “Zero”
positinn, it activates tubes 1’7 and V3. but leaves
1’2 disabled. Meter M 1. the sensitivity of which
is controlled by potentiometer R12, serves as an
r.f. output indicator.

Operating voltages for the Simple Sidebander
come from a separate power supply. The trans-
mitter's power cable terminates in plug 1, which
mates with socket SOI on the supply chassis.
Switch 54, controlling the line voltage to trans-
former 7'I's primary, is the main power switch.
Switch S5 is used to cut off the high voltage
during extended standby periods.
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An "Eye” for
Small-Boat
Skippers

58

Televised radar tells you
what’'s where
on New York Bay

HE big television networks may soon

find themselves in a new rating race
with a televised radar map broadcast
around-the-clock by the U. S. Coast
Guard. The actors are ships and the set
is always Lower New York Bay.

This unique broadcasting service is
called RATAN, for Radar And Television
Aid to Navigation. Experimental in na-
ture, RATAN puts a “radar” aboard any
vessel in the bay area equipped with an
UHTF television set. Here’s how it's done.

A specially adapted Raytheon radar
with boomerang-shaped antenna sends
out microwave pulses that bounce back
as echoes from fixed landmarks, buoys,
and ships passing through the harbor.
The radar video image is sent to a
UHF television transmitter operating on
Channel 47 via a special conversion unit

A Coast Guard skipper (top photo) navigates his cutter through
Lower New York Bay with the help of a radar map viewed
from a standard UHF television set. The tower-mounted 25°-
long radar antenna (bottom) is the ‘‘eye’” for the unique
RATAN system. Coast Guard technician (left) checks Ray-
theon storage tube which ‘‘remembers’ ships’ positions.

which contains a storage tube. This
tube “remembers” the positions of all
targets on the radar scope and then posts
them along with the present position
echoes on TV. The remembered positions
create an electronic trail behind moving
ships. Resembling a ship’s wake, the
diminishing trail gives the TV shipboard
viewer an immediate impression of the
vessel’'s course and approximate speed.

Unlike ordinary radar screens which
must be viewed in darkened rooms or
with sun hoods, the RATAN televised
radar map can be seen clearly in bright
sunlight. The Coast Guard believes that
if current tests are successful the sys-
tem may be used in many of our major
ports. Small boat skippers who cannot
afford expensive shipboard radar equip-
ment will find radar-TV a good “channel”
to watch to stay in the channel. 30—
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Want to build a low-cost,
vibration-free speaker system?
Just take a single 8’/ speaker,
house it in (of all things!)

a 3-foot section of sewer pipe,

then sit back and enjoy . . .

T \'

] .*;l;.;‘t"f’ AR A ST LED

DRAINPIPE

ROM the many articles and books

written by G. A. Briggs, Britain’s
famed authority on speakers, it is evi-
dent that he seeks the kind of solidity in
speaker enclosures ordinarily found in
his country’s Rolls-Royce cars. When I
first read of Mr. Briggs’' sand-filled and
brick baffles, I admired his thoroughness
and uncompromising dedication to the
art. However, still the victim of old
habits, I then went out and bought some
plywood.

The plywood made a very good “box,”
but the thought of Mr. Briggs’ inflexible
brick “walls” continued to obsess me.
Every time I sat before a fireplace or
crouched over the coals of a brick barbe-
cue, I wondered how a hi-fi speaker
would sound in them. I thought the fire-
place idea had some merit, but stereo
came in, and there just didn't seem to
be many houses with twin fireplaces!

Considering how much I had been im-
pressed with the possibilities of brick,
it's remarkable how long I overlooked a
good substitute—sewer pipe! After I

June, 1962

By DAVID WEEMS

got over the initial “shock” of my idea
(a sewer pipe is a rather unlikely can-
didate for a speaker baffle, needless to
say), I visited the local lumberyard.
Sewer pipes were there all right, not dis-
played as prominently as the plywood,
but definitely available.

The pipes, for your information, come
in two kinds: smooth tile, and a rough
concrete that they almost pay you to
haul out. I chose the tile. And here,
after some paper work, a number of
trials, and quite a few errors, is the re-
sult—a speaker enclosure to satisfy even
the proverbial “purist,” and at a cost of
less than $10.00.

Materials and Dimensions. After ex-
perimenting with two sizes of pipe and
various speakers, I fixed the inside di-
ameter of the pipe at 10 inches, which
happens to be a standard dimension. The
“Drainpipe 8" was designed to accommo-
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date an 8” speaker, so don't try to
squeeze in a 10-incher—you’d probably
be disappointed. And in case you're eye-
ing the dimensions and wondering if the
internal volume is sufficient (as I did at
first), don’t give it a second thought.
In spite of its small physical size, this
enclosure sounds “big!”

Materials should be no problem. For
the pipe, check with the nearest lumber-
yards or, if they don’t have any, with
distributors of concrete products. The
polyurethane foam plastic can be ob-
tained from many sources, but I got mine
from an upholstery supplier for only
$1.25. The “Art Foam’ that serves as
gasket material is carried by many
“dime’” stores. Picking up the other ma-
terials should be routine procedure.

The dimensions for the various parts
are listed in the Bill of Materials, but
you may have to make minor changes
due to variations in the pipe.

Marking and Cutting. A good fit can
be insured by using the pipe as a pattern
for marking out Parts 4 and C (the “end
plugs” for the pipe—see photo at left,
above, and the drawings on page 62).
Although Part D (the plywood ring which
forms the top) doesn’t have to fit the
pipe, it's best to make it perfectly round
with a diameter equal to that of Part C.

Part B, the acoustic filter, should then
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be marked on a radius of 47%” from the
center of Part D. If you don't have a
saw that makes its own opening, you can
drill a small hole just inside the boundary
line for Part B and plug the hole later.
The acoustic filter, incidentally, is pur-
posely cut smaller than the pipe’s inside
diameter. This allows the weather strip-
ping to make the snug fit required to
prevent unwanted air leakage and hold
the part firmly in position.

After Part B has been cut from Part D,
mark out the pattern for the 49 quarter-
inch holes in Part B by first drawing two
diameters at right angles to each other.
Then draw lines parallel to each diameter
at 1” intervals. Finally, using a 4” ra-
dius, draw another circle and drill at
each cross-point that lies inside the cir-
cle or touches its boundary. When the
weather stripping is attached, the filter
can be placed into position in the pipe.

The base (Part A4) should be pre-
pared as shown; the 4”-diameter hole in
its center serves as the bass-reflex port.
For extra solidity, the short lengths of
34” x 11%” material (Part E) should be
screwed as well as glued in place.

Note that the pieces used on the top
of the base are set on edge to act as
“ribs” or stiffeners as well as to locate
the pipe on its base. They may have to
be trimmed slightly with some kinds of
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pipe, so check the fit before you mount
them permanently. The bottom ‘feet”
are turned on their sides to provide 34"
clearance from the floor and spaced
equally between each top rib; the edge
and bottom of the base can be painted
to match the color of the tile if you wish.

There is no mandatory plan for the
top of the enclosure as there is for the
bottom. After Part C has been cut out,
you are ready to finish off the top as you
like. For best results, you should use
some kind of treble diffuser, such as the
funnel shown in the photos.

Treble Diffuser. The simplest plan is
to mount a 3” or 4” funnel on a narrow
strip of wood over the speaker. This is
done by cutting off the funnel neck at
the bottom of its conical section, and
screwing the funnel in place with a wood
screw and a washer large enough to pre-
vent the head of the screw from going
through the funnel neck. Then mix
enough plaster of Paris to fill the funnel.
If you wish, you can also use some plas-
ter of Paris to fill in any chips or un-
evenness in the pipe.

To improve the appearance of the en-
closure, the ring (Part D) may be used,
with the area between Parts C and D as
well as the opening in Part D covered
with grille cloth and trimmed with “wood
tape.” Part D is held at the correct
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height by three of the nine pieces of
34”7 x 1%” material specified in the Bill
of Materials.

A round piece of grille cloth may be
cut and tacked under the ring (Part D),
and a piece of the 3,” x 11%"” wood about
11”7 long (Part #) glued and screwed
across the bottom of Part D. The funnel,
in this case, can be fastened to the cross-
piece with small nails 1n a position that
will place it over the center of the speak-
er, or over the tweeter if you use a co-
axial speaker.

It’s possible that some kinds of pipe
will require more than a 36” length of
grille cloth. Of course, if the enclosure
is to be set in a corner or against a wall,
a slight gap will be no problem. But if
all sides are to be visible, you may either
have to buy a longer strip of grille cloth
or use a vertical strip of wood tape to
camouflage the gap.

Wood tape is very easily attached
around the top ring (Part D) and the
speaker board (Part €) because of its
almost paper thinness and complete flex-
ibility; small brads ard glue should do
the job nicely.

Finishing Touches. Before final assem-
bly, the “Art Foam” which serves as a
gasket for the speaker board (Part C)
and the base (Part 4) will have to be
cut and glued in place. In the case of
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BILL OF MATERIALS 3;4"

12

-

3/4" " 9-3/4"DIA
1 |"'4 "l

<+—D

concrete or glazed tile
1—15" x 427 sheet of 34" plywood (for }

1—3" section of 10”-id. sewer pipe, T .
4-|/2"—f—
i

.

Parts A, B, C, and D)

E\/FE
T 1

te—-C

9—1Y5" x 4147 picces of 34”7 pine (for f
parts labeled Ej

I—1Y2" x 117 picce of 347 pine (for
funnel holder IF)

1-=22" x 30" sheet of 1”7 polyurethane
foam plastic + for lining above filter)

I~ 1537 x 307 sheet of 17 polyurcthane
Joum plastic (for lining below filter )

1—12" x 36” sheet of V4" foam plastic,
kuown as “Art Foam™ (jor gaskets)

1—=3" length of vinyl-covered foam plas- 38"
tic weather-stripping /for filter gas-
ket

1—515" x 367
(Jor side grille)

length of gritle cloth 3‘2‘

SPKR

I—11"-diameter round picce of erille i
cloth (for top grille)

I—"PLackage of “wood tape” (for top
trim )

I——4" or 57 plastic funnel (for treble
diffuser)

I—Small lead swivel casting sinker or
other conical plug (for wuse with
Funnel )

1—8” M speaker

Misc—Plaster of Paris, glue, wood t

J | S

screws, lacks, brads, additional ma-
terial for padding. ete. (see text) t

These drawings show sizes and
placement of all
“Drainpipe 8."” Speaker can be
almost any high-quality 8” unit.

the speaker board, the art foam may be
cut to the same diameter as the board
and first glued to the entire surface,
then trimmed away from the speaker
opening. Used this way, it forms an
extra gasket for the speaker itself as
well as a gasket between the pipe and
the board.

The walls of the pipe should be lined
with the polyurethane foam plastic both
above and below the acoustic filter: it
isn't necessary to use glue here unless
desired. When the glue has dried on the
gasket material, set the pipe on its base,
mount your speaker, and you're ready
to listen,

A mismatch between your speaker and
the enclosure is unlikely, because most
good 8” speakers have similar funda-
mental resonances. If a mismatch should
occur, however, there is an easy cure.
Simply fill the entire pipe. above and
below the filter, with some kind of pad-
ding. This will cut down on the efficiency
somewhat, of course, but it will also
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parts in the

}o— |4-|-/2"—ol

broaden the “Q" or tuning of the en-
closure. Another solution is to tune the
pipe as you would any bass-reflex en-
closure by covering part of the hole in
the base.

Actually, the shape of any enclosure
will affect the sound, and the “Drainpipe
8" is no different than any other enclo-
sure in this respect. The acoustic filter
does much to eliminate any effects of
the round “organ pipe" shape, which in
itself is admittedly not ideal. Some peo-
ple will prefer more padding—just re-
member to use the minimum amount of
padding (except for the walls) that will
remove peaks in the response, and you
won't suffer any unnecessary ioss in ef-
ficiency.

Bouquets and superlatives for this
neat little system are hardly called for
if you keep one fact in mind. Once you
get used to listening to this vibration-
free setup-—as I have, you'll never again
be satisfied with makeshift wooden

“boxes.” 30
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know the |
LANGUAGE

By TOM KNEITEL
WSKDR/WPE24B

Want QSL’s from foreign hams? There’s one sure-fire way

to get them—by writing the ham in the language he speaks!

ANY SWL with even a few months’ experience will agree that it’s one
thing to log a foreign amateur station and quite another to snag that
station’s QSL. Unlike most of the short-wave broadcast stations—which
may actually solicit reception reports and then answer them with govern-
ment funds, foreign hams usually don't much care if they ever hear from
stateside DX’ers.

What's behind this apparent indifference on the part of foreign hams?
Just this: they usually already know how well they are being received in
the United States by the reports they receive from stations which thzy
@SO here. A report from a U. S. DX'er is not only of very limited value,

June, 1942
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KADIC

NILES 48, ILLINOIS
126 STOLTING AD.

PEOIP

HEARD YOU, wORK.NG, CALUNG S
ON METERS, AY i GMT: EST. s
Uk CW.FONE SIGS WERE- SINPO. wy. ROWR: Tk
ANTENNA: CONDITIONS:

KERAARKS. e

PSE QSL TO CONFIRM TNX.

By Bewwme™ WaACHH

73, ROBERT FREY

A comprehensive “WPE’" card (right) will pull in many more QSL’s than a run-of-the-mill card (left).

but a foreign ham has to deplete his QSL
card stock and shell out hard cash for
postage if he answers it.

Three Steps to a QSL. Obviously, the

only possible way to achieve “success”
in this field is to make it as easy as pos-
sible for a foreign ham to reply. Here
are some tried and proven methods.
@® First, never—but never—send a DX
report and expect a QSL unless you en-
close an International Reply Coupon
(IRC). In case you're not familiar with
the term, an “IRC” is simply a coupon
which can be bought at most post offices
throughout the world. It costs 15 cents
in the United States.

Once purchased, the IRC can be ex-

changed for postage stamps at any other
post office in the U.P.U. (Universal
Postal Union), which means just about
everywhere except in Iron-Curtain coun-
tries. And even Iron-Curtain hams ap-
preciate IRC’s, since they can be re-
mailed to hams outside Russia and her
satellites.
@ Frequently, there are anguished cries
from American DX’ers who send their
multi-colored “DX cards” (or “SWL
cards”) to foreign hams and receive no
reply. If you're among those who have a
low average of returns, take a good look
at your card. Does it contain all the in-
formation it should? Is it as neat and
attractive as it might be?

For some unknown reason, foreign
DX’ers generally have much more com-
prehensive DX cards than most of their
Yankee counterparts. Overseas hams
know this and give the old “heave-ho” to
cards such as the “W@-SWL"’ card above.

Most seasoned DX’ers have found that
a “WPE" call sign dignifies their cards
and lets foreign hams know that they

64

belong to the organized DX’ing frater-
nity. (See page 84 for details on how to
obtain your own “WPE” call letters.)
Just compare the W@-SWL card with
WPESIP’s card which is shown alongside
of it. If you were a ham, which one would
you QSL?

@® Now here's the gimmick that can be
the clincher. Since you have to enclose
your DX card inside an envelope anyway
(to include the IRC), why not drop the
ham a short letter with the card, written
in his own language! This personal touch
will give your report the ‘“plus” it needs

POPULAR ELECTRONICS
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5 Excellent 5 NIL 5 NIL 5 NIL 5 Excellent
4 Good 4 Slight 4 Slight 4 Slight 4 Good
3 Fair 3 Moderate 3 Moderate 3 Moderate 3 Fair
2 Poor 2 Severe 2 Severe 2 Severe 2 Poor
1 Extreme 1 Extreme 1 Unusable

1 Barely audible| 1 Extreme
|

to set it apart from those of other
DX’ers. In fact, if you don’t haxe a DX
card, the letter itself will suffice.

The English version of one letter you
can write appears below, along with
translations in a number of foreign lan-
guages. Note that each of these letters
contains a postscript. If you are sending
a “follow-up” (you wrote to the ham
once before but received no reply, so
you’re writing him again), use the origi-
nal letter plus the postscript. Obviously,
in writing for the first time, you would
not use the postscript.

June, 1962
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The SINPO System. You’ll notice that
we’ve suggested the SINPO method of
signal rating in the letters. In case
you're not familiar with it, SINPO is an
excellent system which was adopted in
1948 by the International Radio Consult-
ing Committee (CCIR) in Stockholm.
Sweden. It’'s much more thorough than
the old “RST” method, and many ama-
teurs now use it in preference to “RST.”

A typical report in the SINPO system
might read: SINPO 45544. This means
that the Signal strength was ‘“good,”
there was no Interference, no atmospher-
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ic Noise (static), “slight” Propagation
disturbance (fading), and that the Over-
all merit of the signal was ‘‘good.”

Always report in Greenwich Mean
Time (“GMT”)—which is also known as
Greenwich Civil Time (“GCT”), Univer-
sal Time (“UT”), and “Z” time, in some
instances. It can be computed by adding
5 hours to local time if you live in the
EST (Eastern Standard Time) zone, 6
hours in the CST zone, 7 in MST, and
8 in PST. For Daylight Saving Time
(DST), you would add one hour less in
each case.

Don'’t forget that when you reach mid-
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night in your computations, you must
also correct the date in your report. In
other words, 9 p.m. EST, July 18, would
go into a DX report as 0200 GMT
19/VII/62. And notice the way the date
is written—with the day first and a
Roman numeral for the month.

Let the ham know what type of
receiver you have, and give him the
approximate length of your antenna. Re-
member that non-English-speaking peo-
ples usually measure length in terms of
“meters” and not “feet,” and that a
meter is about 39 inches long.

Good DX'’ing—in any language! {30~
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ALME RADIO INC.

“‘He wants that one.”

“l had no idea it was so small.”’

/ ELECTRoNIZS
MaRT

‘‘My husband wants a selenimum
rectalfire, a silicode capasitator,
and a 16 nome appleflyer.”

June, 1962 67
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THE TENDER

EOPLE who treasure their records

usually insist on having a manual
player to play them on. And these peo-
ple know only too well that it’s not
an easy matter to place the tone arm
on the lead-in groove without damaging
the record or stylus assembly—espe-
cially in view of the featherweight
lightness of today’s tone arms.

A perfect solution to this problem is
Rek-O-Kut’s ‘“Auto-Poise,”” a well-de-
signed accessory which actually gives
you an automatic tone arm. Incorporat-
ing a small, clock-type motor, the Auto-
Poise can be used with any quality
turntable, but the arm must be one of
the various Rek-O-Kut models.

With the Auto-Poise installed, a sin-
gle push-button switch takes care of

e st e oS

TOUCH

everything. Pressing it causes the
Auto-Poise to lift the arm from its
rest, move it slowly over the lead-in
groove, start the motor, and gently
lower the arm. At this point, the Auto-
Poise relinquishes control, and, as long
as you don't press the switch, the sec-
ond half of the cycle won't begin until
the record has finished. When it has,
the Auto-Poise raises the arm, brings it
slowly back over the record, lowers it
on its rest, and automatically shuts off
the motor.

We found the Auto-Poise extremely
smooth and foolproof in operation, and
we were particularly pleased with its
‘“tender touch.” We think anyone who
values records (not to mention operat-
ing convenience) will be, too. {30

The ‘‘Auto-Poise’” (shown at
top of page with Rek-O-Kut's
NL-33H turntable) is available
by itself as the Model APK
conversion kit (for $49.25), or
already connected to the $-320
tone arm (at right) for $74.95.
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By FRED BLECHMAN
KeUGT

-

Greater operating convenience, even longer battery life

can be yours by following these hints on \\how to

2,

Yoo s

" DE LUXE
‘° YOUR
.PORTABLE
" TAPE
RECORDER

HE Model RK-125AL portable tape

recorder® is a very useful, practical,
and inexpensive unit. Supplied complete
with telephone pickup, earphone, patch
cord, microphone, 3” reel of tape, an
empty reel, and batteries, it's ‘“‘camera-
sized,” fully transistorized, and weighs
a mere 214 pounds.

Moreover, the RK-125AL ean be modi-
fied to increase its versatility beyond
that of considerably more expensive
units. The changes are easy to make,
since the RK-125AL has plenty of spare
room and its wiring is very accessible.
And, significantly enough, most of the
modifications are applicable to many
similar tape recorders currently on the
market.

*Available from Lafayette Radio Electronics Corp.,
111 Jericho Turnpike, Syosset, L.I., N.Y., for
$24.95, plus postage.

June, 1962

About The Unit. A simplified schematic
diagram of the RK-125AL, before modifi-
cations, is shown in Fig. 1. Note that
the oscillator normally found in tape
recorders doesn’t appear; instead, d.c.
bias is applied through resistor R12 dur-
ing recording, and the erase function is
accomplished by means of a permanent
magnet mechanically ganged to the rec-
ord switch.

Since the motor turns at one speed
and in one direction at all times, its drive
mechanism is (of necessity) an ingen-
ious tilting platform. The motor actually
has a double-ended shaft, with a small
diameter at one end, and a larger diam-
eter at the other end.

The “Forward/Stop/Revérse” switch,
S2, engages one end of the motor shaft
with the rubber rim of the proper tape
platform for either ‘“forward” or ‘re-
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PREAMPLIFIZR
(Ql AND Q2)

PHONES

Pa K

( ————— s2
| } FORWARD/STOP/REVERSE
+ +| | B2-9V

RI3 SPKR

Bl
1.5V MOTOR

Fig. 1. Simplified schematic diagram of Model RK-125AL tape recorder, before modifications.

verse.” Since the ‘“reverse” shaft has
the larger diameter, the rewind platform
turns faster. When the switch is in the
“stop” position, both ends of the shaft
are held against both rubber rims by a
spring, thus giving positive braking ac-
tion.

The simplicity of the drive mechanism
does create one disadvantage. The tape
speed across the head is a function of
the take-up reel and the amount of tape
accumulated on that reel; therefore, as
the amount of tape on the take-up reel
increases, so does the tape speed! As a
result, this type of recorder isn’'t “com-
patible” with a standard 33, -ips tape ma-
chine, since its actual tape speed will
vary from about 3 ips to 6 ips from the
beginning to the end of a tape.

This disadvantage is compensated for,
to a degree, by the built-in earphone
jack, which allows direct playback of
the RK-125AL into a standard tape re-
corder to make a ‘‘compatible” copy of
the original tape.
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So much for the unit; now for the con-
versions!

Reel Monitor. It's always a good idea
to see what's going on in a tape recorder,
even when its ecover is closed. With the
RK-125AL, however, the opaque plastic
cover doesn’'t allow you to observe the
reels turning or to see how much tape
remains on the supply reel. The addi-
tion of a small plastic “window” above
the supply and/or take-up reel, as shown
in one of the photos on the next page,
will eliminate this little problem.

TO PHONES Fig. 2. lInstalling
a s.p.dt.  switch
1 is all it takes to

add provisions for
speaker monitoring.
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Subminiature jack (J2)
monitoring battery voltage can
be installed on top of panel.

for

Monitor switch (S3), remotel

control jack (J1), and speed

switch (S4) are mounted gn

one end of the recorder case.
i

Recording Monitor.

125AL already has
phone monitoring,
occasions when you
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Although the RK-
provisions for ear-
there are many
may want to use a

Plastic/ windows can be glued
in hqgleés in cover over reels
to shpw what’s going on inside.

speaker to listen to what is being re-
corded on the tape. Adding speaker-moni-
toring provisions to the RK-125AL is
simple: just install a s.p.d.t. switch (S3),
as shown in Fig 2.

In one position of the switch, resistor
R13 serves as a 10-ohm “dummy’’ load;
in the other position, the speaker is
placed in the circuit.

Keep in mind that feedback will occur
when a microphone is used with the
monitor “on,” unless the mike is kept far
away from the speaker and the recording
level is reduced. However, such feedback
is one sure way to verify that the micro-
phone is working.

If you attach an external speaker, the
manitor switch will allow the recorder
to operate as a low-power public address
system. What’s more, when the recorder
is used with a telephone pickup (one
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comes with the RK-125AL), the monitor
switch will permit the recorder to act as
a telephone amplifier for group listening!

Dual-Speed Operation. Frequently, you
may want to sacrifice fidelity for ex-
tended recording time, especially with
voice recordings. The recording time of
the RK-125AL can be increased by ap-
proximately 259 by the addition of a
2-ohm resistor (R1}), as shown in Fig. 3.
This resistor slows the speed of the drive
motor, thus slowing the tape speed and
extending the recording time for a given
length of tape.

The use of a s.p.s.t. switch (S4) to
short out this added resistor gives the
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Fig. 3. A resistor (R14) and a switch (S4)
equip your recorder for two-speed operation.

effect of a fast-forward speed, always
a desirable feature if you rewind past
the intended point. For greatest speed
differential, record in the “slow” posi-
tion, and rewind in the ‘““fast” position.

A bonus feature here is that the motor
draws less current when the speed switch
is in the “slow’” position, thus extending
the life of the two 1v-volt batteries.

Remote Control. Often, you may want
to transcribe a speech or letter directly
from tape to a written or typed page.
It’s almost mandatory on these occasions
to have some form of remote control,
such as a hand- or footswitch. Figure 4
shows the very simple manner in which
a remote-control jack can be added on
the side of the tape recorder.

By plugging any sort of remote switch
into jack JI, the motor on the tape re-
corder can be de-energized except when
the remote switch is closed. Some slack
in the tape will occur when the machine
is stopped remotely, of course, but this
won’t cause any difficulty when you start
it again.

It should be noted that when the re-
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mote switch is used the amplifier battery
will be ‘“on” as long as the function
switch is in the “Forward” position. This
may shorten the life of the battery if you
do a great deal of “transcribing,” so you
may prefer to use a separate 9-volt bat-
tery eliminator—such as the Lafayette
F-790, which is available for $2.95.
Battery Monitor. By installing a jack
(see Fig. §), an external voltmeter can
be used to read the voltage of the ampli-
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Fig. 4. Subminiature jack J1 permits re-
mote control with a hand- or a foot-switch.

TO RI2 AND T2
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Fig. 5. Another subminiature jack (J2)
simplifies checking battery B2's voltage.

fier battery under load. According to
the instructions furnished with the RK-
125AL, battery B2 should be replaced
whenever its output drops to 7 volts with
switch S1 in the “record” position. With
jack J2 added, you’ll find checking the
battery voltage an extremely simple op-
eration. About the only thing you’ll
have to do is add a plug to your volt-
meter to match jack J2.

The changes described above are
neither complicated nor expensive, and
they involve very few additional parts.
Once you've completed them, you’ll find
that they contribute a great deal toward
making this handy little tape recorder
even more useful. 30—
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A WORD TO CITIZENS-BAND

T'S NO SECRET that many CB op-
erators “ham’” on 11 meters. They
use the band for rag-chews, random con-
tacts, tests, etc., instead of for necessary
short-distance communications as spelled
out in the CB regulations. Legitimate
users of CB—including doctors, small
businessmen, volunteer fire departments,
and private individuals—are very un-
happy about this situation, since they
often have trouble getting their calls
through the resulting QRM.

More to the point, the Federal Com-
munications Commission is unhappy too.
Violation notices are being issued to
guilty CB operators as fast as the com-
paratively small staff can process them.
And the FCC will have to increase its
enforcement actions, or perhaps close out
the CB service entirely.

If your CB activities are both a hobby
and a necessity, why not confine all of
your CB transmissions to essential calls
and transfer your hobbying to the ham
bands? Rag-chewing, DX chasing, ex-
perimenting, transmitter hunts, and
dozens of activities forbidden to CB’ers
are legal for hams. In addition, you can
raise your antenna as high as you wish,
and use a transmitting power up to
1000 watts (75 watts for Novices).

Unfortunately, too many potential
hams react to the suggestion that they
get a license by saying, “I'd do it imme-
diately if it weren't for the code part of
the test. They tell me that learning the
code is just plain murder.” Don’t you
believe it! Learning the code at 5 wpm,
the speed required to obtain a Novice or
Technician Class license, is really not
difficult at all.

With a Novice license, you can use
phone or code on 2 meters, and three
other bands are open for code use only.

June, 1962

Across the
Ham Bands

By HERB S. BRIER, WIEGQ

Amateur Radio Editor

“HAMS’*

A Novice license is good for one year,
after which it expires and is not renew-
able. During that year, though, you'll
have plenty of opportunity to increase
your code speed and/or theory knowl-
edge so that you can qualify for a perma-
nent amateur license, such as the Tech-
nician or General Class ticket.

It's not necessary to go through the

:"Novice Station of the Month-

Shown in this month’s winning photo is the
simple, but efficient, station of Carl D. Fugiein,
KN3QNC, 42 Midland Ave., Berwyn, Pa. Carl
uses an EICO 720 transmitter, a converted
ARC-5 '‘surplus’’ receiver, and a 30’-high di-
pole antenna. He keeps a 1938 Hallicrafters
**Sky Buddy'' receiver in reserve, Essentially a
40-meter man, Carl operates on a high hill, so
he ‘‘gets out’’ well. He prefers ‘‘rag-chewing’’
to chasing DX, however.

Carl will be awarded a one-year free subscrip-
tion to P.E. for his photo. If you would like to
try for a similar award, send us a picture of
your station—preferably showing you at the
controls, and be sure to include with your entry
some information about yourself, your equip-
ment, and your activities. You may be one of
the lucky winners. Non-prize-winning photos
will also be published as space permits. Entries
should be sent to Herb S. Brier, Amateur Radio
Editor, POPULAR ELECTRONICS, P. O. Box
678, Gary, Indiana.
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The QSL cards at right
are in the shack of
Ralph King, KIKOB, Ports-
mouth, N. H. He col-
lected them by running
12 watts to a Lafayette
HE-45 6-meter transceiver.

Novice stage, however, if you'd like to
study immediately for a license in the
“permanent” category. To find out more
about requirements and privileges asso-
ciated with the various license classes,
consult any good handbook for prospec-
tive hams. The inexpensive Radio Ama-
teur’s License Manual, published by the
American Radio Relay League, is avail-
able at most electronics supply houses.

Getting back to the code, it will also
pay you to write for the Army/Air Force
booklet: “International Morse Code
(Instruction),” TM-11-459/T0-31-3-16.
Available from the Superintendent of
Documents, U. S. Printing Office, Wash-
ington 25, D. C., this booklet costs only
25 cents. In it you’ll find much useful
material to help you learn sending and
receiving.

But the big thing in learning the code
is getting started. Buy an instruction
book, borrow or buy some code records,
rent a code machine, twist the arm of a
local ham for help—do anything to get
yourself on the road. And remember,
95% of all students learn to send and
receive five words per minute in less
than 30 hours.

Contest News. Coming up this month
are two of ham radio’s big yearly events.
They are the ARRL VHF QSO Party on
June 9 and 10, and Field Day on June 23
and 24. Both activities are expected to
attract thousands of participants.
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Russ Jones, WNBBJL, believes that
any age is the right age to become
a ham. See “News and Views" (page
103) for details on WN8BJL's station.
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The VHF Party starts at 2:00 p.m.,
local standard time, on the 9th, and con-
tinues until 10:00 p.m. on the 10th. To
participate, you call “CQ contest” or an-
swer such CQ’s, and exchange ARRL
section names with each station you
work. You earn one point for each ex-
change on the 50- and 144-me. bands,
two points on the 220- and 420-mec.
bands, and three points on the higher
frequency bands. Your final score is the
sum of your contact points multiplied by
the number of ARRL sections worked.

Field Day is usually a club activity,
but any ham or group of hams can par-
ticipate. Activities start at 2100 GMT,
June 23, and end at 2400 GMT, June 24.
Each group sets up as many portable or
mobile stations as they can handle, and
operates them simultaneously-—one per
band—during any consecutive 24-hour
period within the time limits mentioned
above. You call “CQ FD” on CW, or
“Calling any Field Day station” on
phone, and exchange signal reports and
locations with each station worked.

See the June issue of QST for complete
Field Day rules. And if you plan to
participate in either Field Day or the
VHF Party, write now to the ARRL, 38
La Salle Rd., West Hartford, Conn., for
appropriate log sheets. Mail your scores
to the ARRL at the conclusion of each
activity—and have fun'

(Continued on page 102)
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SPEEDS ARE
THEIR SPECIALTY

By JOHN F. AGEE, K5ODN

STROBE LIGHT

i
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Transistor
Topics

DURING the past several weeks, we've
looked over a number of transistor-
ized CB transceivers of the “walkie-
talkie” variety. By far the smallest one
we've examined is the Model HT-2 offered
by Keltner Electronics, Inc. (1045 West
Hampden, Englewood, Colo.). Weighing
but 12 ounces and measuring 41,” x
28,7 x 1Y4” overall (exclusive of anten-
na), the HT-2 transceiver is only slight-
ly larger than a pack of king-size cig-
arettes (see Fig. 1).

By LOU GARNER, Semiconductor Editor

In spite of the instrument’s small size
and light weight, its operating range
and general perfarmance are comparable
to those of many larger and more ex-
pensive units. Its superregenerative re-
ceiver has a rated sensitivity of 2 micro-
volts for a 50-milliwatt audio output,
while the transmitter’s final stage has an
input of 100 milliwatts. In practical tests,
the effective range between a pair of
HT-2's varied between one-half and one
mile, depending on field conditions.

A simplified block diagram of the
HT-2 is given in Fig. 2. Five pnp tran-
sistors are used in the instrument, with
operating power supplied by a single
9-volt battery. The antenna is a multi-
section telescopic type, extending to 51
inches.

Referring to Fig. 2, the audio section
for both the transmit and receive func-
tions consists of a two-stage, transform-
er-coupled amplifier, Q1 and Q2. The
transmitter section is made up of a
crystal-controlled oscillator, @3, driving
an r.f. power amplifier, Q4.

When the HT-2 is employed as a trans-
mitter, audio modulation is applied to

Fig. 1. One of the “Tiny Tim’'s"
of the CB world, Keltner's HT-2
transceiver is a comfortable hand-

CRYSTAL
OSCILLATOR
Q3

RF POWER
AMPLIFIER
Q4

|

ful with an input of 100 milliwatts.

I

Fig. 2. The HT-2 is a

five-transistor transceiv-
er with a two-stage au-
dio section and a d.p.d.t.
send/receive switch
(S2). Degenerative feed-
back limits the modu-
lation level to 809%.
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Fig. 3. Olson Radio’'s KB-138 AM tuner *‘semi-
kit"’ can be assembled in less than ten minutes.

both the oscillator and power amplifier
stages; a degenerative feedback circuit
limits the modulation level to 809, in-
suring good frequency stability. A single
transistor, @5, is used as a superregen-
erative detector, and the output from the
two-stage audio section is fed into the
speaker whenever the instrument is
switched to its ‘‘receive” function.

The Keltner HT-2 is available directly
from the manufacturer as well as
through authorized distributors, and car-
ries a suggested list price of $59.95 as a
fully assembled and tested instrument.
As of this writing, it is not available in
kit form.

Tuner Kit. An AM tuner kit (see Fig.
3) is now being offered complete with
battery for $4.50, plus postage, by Olson
Electronics, Inc. (260 S. Forge St
Akron 8, Ohio). The Model KB-138

tuner isn't really a “kit” in the conven-
tional sense, but rather a completely as-
sembled circuit board to which you at-
tach an antenna coil, battery, and volume
control; total “assembly’ time should be
only five or ten minutes. The completed
unit may be mounted in a small case and
used with standard 2000-ohm earphones
as a self-contained receiver, or, if pre-
ferred, as a tuner for a phonograph, in-
tercom, p.a. installation, or hi-fi system.

Referring to the schematic diagram
(Fig. 4), the Olson tuner employs three
pnp transistors in a standard superhet
circuit. The r.f. signals picked up by
ferrite antenna coi. LI are selected and
applied to a 2N412 used as an “auto-
dyne” converter. Capacitor C2b (with
trimmer C2a) tunes the antenna coil
and is ganged with C2c¢ (and trimmer
C2d) across oscillator coil T1.

The i.f. signal developed by the con-
verter is fed into the first if. trans-
former, T2, and coupled to a neutralized
i.f. amplifier stage. From here, the am-
plified signal is applied through the sec-
ond i.f. transformer, T3, to a diode-
connected transistor which serves as the
receiver's second detector. The resulting
audio signal is developed across load re-
sistor R8 and coupled to the output
through isolating resistor R7.

An a.g.c. bias current, representing the
d.c. component of the detected signal, is
coupled back to the if. amplifier
through a standard filter network made
up of C6, C7, C8, and R6. The inter-
mediate frequency is 455 ke.

Physical connections needed for op-
erating the Olson instrument as a broad-

Fig. 4. Schematic diagram of the KB-138 AM tuner. Although the circuit employs
three transisters, the onez at transformer T3's output is actually diode-connected.

2N412

2N4IQ

—_—_———— e e i v A — -
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RED AUDIO
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base bias resistor. There doesn’t seem
to be a source of external d.c. bias for
this stage, so we will assume that cou-
pling capacitor C3 is slightly ‘“leaky”
and acts as a resistor shunted by a ca-
pacitor.

The modulator, transistor @2, is con-

Fig. 5. Hookup of a KB-138
tuner and an audio amplifier.

Fig. 6. Wireless microphone fg',,(
circuit submitted by reader
Earl Campbell, Jr., WPESDVK.

L R3
c2 {SEE TEXT)
36 5}’& L R 1
7--..
e
w.
Qi Q2
2N1265 2NI265 THSEE TEXT)

cast-band tuner for, say, a p.a. system
or hi-fi installation, are illustrated in
Fig. 5. A similar setup is appropriate
when the tuner is employed with a
phonograph, intercom, or related piece
of equipment.

Reader's Circuit. An interesting story
made the rounds of engineering colleges
a few years ago. It seems that the bum-
ble-bee, aerodynamically speaking, is un-
able to fly. The bee, however, unaware
of the finer points of aeronautical en-
gineering, doesn’t know it can’t fly . . .
so it goes ahead and flies anyway!

This story, in a way, applies to the
wireless microphone circuit shown in
Fig. 6 and submitted by reader Earl
Campbell, Jr., WPESDVK (889 South-
wind Dr., Fairfield, Ohio). At first
glance, it appears that this circuit will
not work, since the microphone pream-
plifier, @2, seems to be connected in re-
verse. However, according to Earl, the
circuit does work quite well, and he re-
ports an effective range of up to 50 feet
with a sensitive receiver, using a
straightened wire coat hanger as a trans-
mitting antenna. If you decide to build
this circuit, keep in mind that it’s strict-
ly an experimental hookup, although of
special interest because of its novel and
unusual design.

Referring to the schematic diagram,
@1 is connected in the common-emitter
arrangement as a modified Hartley os-
cillator, with its frequency determined
by tuned circuit L1/C2. Resistor RI,
bypassed by capacitor C1, serves as the
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nected in ‘‘reverse” when compared to a
standard arrangement, in that the input
signal from the speaker used as a micro-
phone is applied to its collector-emitter
circuit, while the modulating output sig-
nal is obtained from the base-emitter
circuit. If we examine the arrangement
in detail, however, we see that the oscil-
lator’s return tap (from coil L1) to
ground is through resistor B2, shunted
by transistor @2's base-emitter circuit.
Thus, any signal in Q2's collector circuit
which is reflected back to the base-emit-
ter circuit will affect the oscillator’s
ground tap, achieving some degree of
modulation.

Since all parts are standard, the cir-
cuit can be duplicated quite easily for
experimental tests. Capacitors CI and
C3 are small ceramic or paper units,
while C2 is an ordinary 365-uuf. variable
capacitor. Resistors B! and R2 are l4-
watt units, and transistors @1 and Q2
are both 2N1265's. Output transformer
T1 is designed to match a 1000- or 2000-
ohm load to a speaker voice coil; almost
any PM speaker can be used as the
microphone, but most experimenters will

(Continued on page 98)
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ITH summer just “around the bend,”

one thought comes to most CB'ers—
“skip” is on its way back. Although this
season's distance haul won’t be as good
as last year's because we are entering a
period of low sunspot activity, it's pretty
certain that skip will still cause some
trouble.

We all know the regulations covering
DX operations on the Citizens Band—
they're illegal! But what do you do if
your message must get through, and
you're being clobbered by someone half
a continent away ? The answer is simple
—you just have to wait it out until the
skip station’s ‘‘five minutes’ is up.

Unless you have a real honest-to-good-
ness emergency situation going on (by
this we mean a true threat to life or
property), don’t try to contact the skip
station and ask the operator to stand
by. The first notation on the back of
your FCC license makes this point quite
clear.

Clean-Up Time. The beginning of sum-
mer is also a good time to “house-clean”
your rig, especially the mobile set. Quite
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On the
Citizens Band

with DICK STRIPPEL, 2w 1452, CB Editor

a bit of dust and dirt can accumulate in
a mobile rig, especially if it's located
under the dash and near the output of
your car's heater.

Start your clean-up by removing the
chassis from the set. Take out all the
tubes (remember where they came from)
and clean them with a damp cloth. Next,
take a soft brush (a 1” paint brush is
excellent), and brush out all the dirt
under and on top of the chassis.

Then visit your parts distributor and
buy a container of ‘“control cleaner.”
Apply it as directed to the volume con-
trol, squelch control, all switch contacts,
and the bearings of your ‘“‘receive” tun-
ing capacitor. If your transceiver has
any relays, you can clean their contacts
easily with a few strokes of a burnishing
tool.

If the chassis of your set appears to
be covered with a thin film of grease, it
can be removed by applying denatured
alcohol with the soft brush. Denatured
alcohol is probably the best and cheapest
solvent you can get, and it doesn’t leave
a harmful residue,

After the set is completely cleaned
and the tubes replaced, check it out. In
all probability, this simple clean-up pro-
cedure will raise your received signals
by as much as one “S-unit.”

Tech Notes. Is there a theoretical limit
to the distance at which a 5-watt signal
can be picked up? In theory, no; in prac-
tice, yes.

If you took high-school physics, you
may remember a formula which states
that light reaching a surface is dimin-
ished four times each time the distance
between the light source and the surface
is doubled. The same formula, slightly
modified, also holds true for radio waves.
Even though attenuation is severe, the
power from a 5-watt transmitter will
never theoretically reach zero, no matter
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how far the receiver is from the trans-
mitter.

Obviously, there are several practical
“flies” in this particular “ointment,” or
stations on the east coast would contin-
ually be hearing stations from the west
coast, and vice versa. The first “fly” is
that radio waves, at our frequencies, be-
have like light rays most of the time, in
that they travel in a straight line. Since
the earth is a sphere, the waves will fly
off into space unless something forces
them back down. Sunspot activity can
create the force necessary for the waves
to follow the bending of the earth.

The second “fly” is the noise level
near the receiver. If the noise level is
high (as with a mobile set operating in
a car with unsuppressed ignition), the
overall sensitivity of the receiver will be
drastically cut.

A third “fly” is the noise generated in
the receiver itself. The flow of electrons
through a circuit—any circuit, and even
a minute flow of a few micromicro-
amperes-—causes noise. The very act of
the received signal flowing through the
antenna and its lead contributes some
noise. And vacuum tubes, with much
larger currents flowing through them,
cause more noise.

In practical circuits, this noise can
be held to a minimum. However, several
other factors besides noise enter the
picture, the most important of which is
receiver selectivity.

We worked out the practical range of
a CB signal, using a “modified” version
of the radiation formula outlined above.
Assuming a 5-watt transmitter putting
out a little over three watts, and an aver-
age receiver (a superhet with one r.f.
and two if. stages), the distance came
to a little less than 3000 miles. This fig-
ure, of course, represents “straight-line”
distance.

The moral of the story is quite ob-
vious: if you're having poor results in
your area, the trouble-spots are likely to
be the locations of the antennas or per-
haps the antenna systems themselves. If
you can’t move your station (and most
of us can't), do your best to make your
antenna systems-—probably the weakest
links in your setup—function with as
much efficiency as possible. Here, your
trusty friend, the field strength meter,
can be of immeasurable assistance to you.
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New Products. To test a mobile rig
on the bench when the rig doesn’t have
its own 117-volt a.c. power supply, the
Rae Co., Inc., 1351 Deloss St., Indianap-
olis 3, Ind,, is producing a 6- and 12-volt
supply which will operate from your
regular 117-volt a.c. line. The unit is
fused, and has enough filtering to pro-
duce “pure” direct current. It’s capable
of delivering up to 3 amperes of d.c.,
and it can also be used for charging
batteries.

Lafayette Radio Electronics Corp., 111
Jericho Turnpike, Syosset, L. 1., N. Y.,
has added the HE-55 “Squelcher” to its
CB line of equipment. The “Squelcher” is
a noise eliminator and squelch which is
designed to improve reception on all
superheterodyne receivers; it’s especially

valuable in mobile operations. And while
specifically manufactured for Lafayette’s
own line of transceivers, the HE-55 can
be adapted for use with any superhet.

Club Notes. Nine southeastern CB clubs
joined forces recently to insure the suc-
cess of a March of Dimes ‘“telethon.”
The 18-hour program, broadcast over
WCYB-TV (Channel 5) in Bristol, Va.,
went out to a large area in western Vir-
ginia and eastern Tennessee. Each city in
this area maintained a telephone office
where viewers could call for a CB’er to
pick up their donations. In addition, a
CB unit was placed at the TV trans-
mitter site atop Holston Mountain to
receive half-hourly reports from the
units at the various telephone offices in
the area.

A total of 166 CB units took part in
the telethon collection net; they put in
1992 hours of operating time between
11:30 p.m. and 5:00 p.m. the following
afternoon. Localities represented in this

(Continued on page 110)
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Sounds You Divdn’t Hear

Unique compressor/expander from Fairchild restores

suppressed subtleties to recorded and broadcast sound

OLUME compressor/expander circuits

date way back to the 1930’s, and no
audiophile who knows his decibels will
deny the need for them. Recently, a new
unit operating on a new principle arrived
on the audio scene—Fairchild’s “Com-
pander.” And, frankly, we're as im-
pressed with this little black box as we've
been with anything else since the advent
of F'M stereo.

Why is volume compression and ex-
pansion so important to realistic sound
reproduction? Because the dynamic
range of music is literally fantastic—so
fantastic, in fact, that recording en-
gineers have never been able to capture
all of it without the aid of compres-
sor/expander circuits.

By way of explanation, all recordings
must be made at a certain minimum level
or low-level passages will be swallowed
up in “background” noise. And once
this level is fixed, high-level passages—
the floor-shaking finale of Tchaikovsky’s
“1812 Overture,” or the lively “I'm Get-
ting Married in the Morning” from “My
Fair Lady”’—are too loud to handle.

This means that every recording—
whether disc or tape—is necessarily “lim-
ited” or “compressed,” and so, too, are
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all broadcasts. In playback or reception,
some means te restore these “missing
sounds” is clearly a “must.”

Fairchild’s Compander supplies this
important function. Connected between
your preamp and main amplifier or to an
integrated amplifier, it decreases the
gain of your system by 6 to 8 db.

Then, thanks to a unique circuit using
neither tubes nor transistors, the inter-
nal resistance of the Compander changes
whenever a loud note comes along, ‘re-
inserting” varying amounts of the origi-
nal 6 to 8 db loss. The result: restora-
tion of the full dynamic realism to rec-
ords, tapes, and FM broadcasts.

The Compander requires no power
source of any kind, and you can change
from volume expansion to volume com-
pression at the flick of a switch. There
are separate controls to govern the
amount of expansion or compression on
either channel, and four indicator lamps
show precisely what the unit is doing.

Available factory-wired (. r $75.00)
or in kit form (for $59.95), tne Com-
pander is easily the best compressor/ex-
pander we've seen to date. In fact, we
think this is one device that no serious
audiophile will want to be without. —30-
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COIL FUNCTION QuUIZ

Coils used in electronic circuits often acquire special
names which roughly describe their chief function. See iof
you can match coil drawings A - J with the “names” below.

By ROBERT P. BALIN

3 G
j 1 Deflection coil -

2 Tickler coil

A T OE
3 Relay solenoid . J
4 L>ading coil AT
5 .C'uadraiure coil -

B 6 Voice coil i I

- 7 Feld winding e

J EQ 9 Peaking coil
7

10 Shading coil

(Answers on page 99)

§
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Monthly
Short-Wwave

Report

By HANK BENNETT, W2PNA/WPE2FT
Short-Wave Editor

WITH THE CLUBS

OUR Short-Wave Editor is frequently

asked to give brief résumés on newly
organized clubs. Some of these clubs
may be completely bona-fide, in good
“operating condition,” and ready to ac-
cept any number of hew members. Other
so-called “clubs” are nothing more than
a couple of DX’ers who have gotten to-
gether and decided to form a club. The
latter usually last anywhere from a few
days to a month or two, after which little
or nothing is heard of them.

While we have no personal objection
to publicizing new clubs—quite the con-
trary, as a matter of fact—we cannot do
so until they have “proven’ themselves.
We have had experiences with clubs that
accepted dues and then suddenly disap-
peared; fortunately, incidents of this
type are few and far between. So, if you
and your friends have formed a club,
bear in mind that we will be glad to men-
tion it in this column as soon as you

English Newscasts from Abroad
: FREQUENCY | TIMES HEARD
STATION k) Y EST)
Leopoldville 11.755 1700-1714
Rome 9575 1930-1940
Hilversum 21,565 0900-0915
Cologne 15,275 0900-0915
Ankara 9515 1815-1825
Brussels 6140 1900-1915
Madrid 9360 2215-2230
2315-2330
0015-0030
Brazzaville 15,190 1430-1450
11,725 2015-2030
Moscow e <
“Schednle changes without notice. Frequencies used at
time of compilation: 7150, 7180, 7390, 9570, 9620,
0650, 9680 and 9770 kc. Newscasts given every hour
on the hour (roughly) from 1900 to 2300, and some-
times at 1930 and 2230.

June, 1962

have become fully organized and able
to accept a large number of new mem-
bers.

Two of the newer clubs that have re-
cently arrived on the radio scene are the
MDXSWRC (Midwest DX Shortwave Ra-
dio Club), 2100 West William St., De-
catur, Ill.,, and the CADX (Canadian DX
Club), 24 Briscoe St. West, London, On-
tario, Canada.

The Editor of the MDXSWRC, David
Gants, WPEQ9ABH, informs us that his
club is currently issuing a multigraphed
bulletin averaging 8-10 pages and cov-
ering the broadcast, ham, and short-wave
broadcast bands, utilities, and card swap-
pers. Future plans include a country

list, foreign-language and special ama-
teur-type report forms, awards, and spe-
cial club SWL cards. The dues are $2.50
yearly, and Midwesterners in particular
are invited to join.

Fred Woodley, of the CADX, writes

Harry Perlow, WPE2FOM, Brooklyn, N.Y., does most
of his listening with a Knight-Kit **Span Master,”
but he also uses a 6-meter receiver occasionally.
His three antennas include a 100’ long-wire, a
dipole, and a loop antenna. To date Harry has
12 countries verified out of 18 countries logged.
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David Brown, WPEBANS, Hico, W. Va.,
owns a National NC.60 receiver. David is
another DX'er who boasts three antennas;
the small box on his desk is for switching
to any one of them. So far he has logged

59 countries, 22 of which are verified.

that his club is sending out an 81%” x 14”
bulletin averaging around 14 pages and
covering the BCB, ham, and SWBC
bands, FM, utilities, QSL and tape swap-
pers, contests, and technical items. Com-
plete membership requirements may be
obtained from Mr. Woodley at the ad-
dress given above.

We would also like to remind you that

copies of our free leaflet H (Clubs and
Publications) are still available. If you'd
like to have omne, write to your Short-
Wave Editor at P. O. Box 254, Haddon-
field, N. J., and enclose return postage.
Guatemala Stations. Last month we
gave you the first part of a complete
and up-to-date listing of short-wave sta-
tions in Guatemala compiled by Jack
Perolo (PY2PE1C). Here are the re-
mainder of these stations. As before, the
number in each case indicates the fre-
quency in kilocycles. You will note that
reference is sometimes made to stations
which were listed in the May issue.
6200 TGKN, R. Novadades, 17C. 16-21, Zona
10, Guatemala City. Formerly a 100-
watt short-wave outlet; now operating
as R. Latina in the standard broadcast

band. New address: 12 Av. 30 C., San
Pedrito, Guatemala City.

6200 R. Tikal, Peten. Known to have been
- wandering within the frequency range
6300 listed, but not heard at present. Re-
portedly off the air because of eco-
nomic trouble.

9668 TGNB, R. Cultural. (See 5952.5-ke.
listing.) Operation dual to the 49-

(Continued on page 104)

SHORT-WAVE MONITOR CERTIFICATE APPLICATION

To become a Short-Wave Monitor registered with
POPULAR ELECTRONICS, just follow these simple
directions:

1 Fill out the form below. (You must be a short-
wave listener presently active in the hobby to be
eligible for a Short-Wave Certificate.)

2 Send us 10 cents in coin to cover the cost of the
certificate as well as the handling and registration

costs. If you live outside the United States and
cannot obtain U. S. coins, send either 15 cents
in Canadian currency or two International Reply
Coupons (IRC's).

3 Insert the application form, coins (or IRC's)
and a stamped, self-addressed envelope in another
envelope and mail it to:
Monitor Registration, POPULAR ELECTRONICS
One Park Avenue, New York 16, N. Y.

(Please Print)

Bonds Monitored

Signature

City |

Nome
Address
. Maoke
Receivers | ... .. s s ess s st eeesas e
Moke
Principal SW

Ham
Call-Area
Prefix

Zone

Number of QSL
Cards Received
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a Carl and

Jerry Adventure

PURE

By
JOHN T. FRYE
WIEGY

RESEARCH

REWARDED

ARL AND JERRY were driving home

from an electronic buying expedition

to Center City on a beautiful warm June
afternoon.

“Sure feels good to be driving again,”
Carl remarked, caressing the steering
wheel. “I think I missed our car more
than anything else down at school.”

“Being cut off from Mom's cooking
gave me that empty feeling,” Jerry coun-
tered; ‘‘but if you want to keep on driv-
ing you'd better get some gas. That
gauge has been bumping the pin for the
last ten miles.”

A couple of minutes later Carl pulled
into a wayside filling station and stopped
at the pumps. Two men in ordinary
sports clothes were working on a car in
the wash-and-lube area. Finally one of
them, wearing an ill-fitting attendant’s
cap, came out to the car.

“Dollar’s worth of gas, and you better
check the oil and water,” Carl said as
he stepped out to stretch his legs. The
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man put the nozzle into the gas tank
and started the pump.

“Hey, we only wanted a dollar’s
worth!” Jerry exclaimed as he saw the
little register wheels on the pump race
past two dollars.

“Don’'t worry, Buster, you won’t have
to pay for it,” the attendant said as he
pulled a large-caliber snub-nosed revolver
from his pocket and trained it on Carl
At the same time, what felt like the
muzzle of a similar weapon was pressed
against the back of Jerry’'s neck by the
other man who had approached un-
noticed.

“Get into the station and see that you
make it snappy,” the man wearing the
cap ordered.

The boys were marched through the
display room of the station into a small
customers’ lounge. Lying on the floor
with his bare head resting in a small
pool of blood from a cut over one eye
was a bound, middle-a~ed man wearing
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an attendant’s uniform. His eyes were
closed, and he was not moving.

While the bareheaded man kept a gun
trained on the boys, the one wearing the
attendant’s cap tied their hands behind
them, pushed them roughly down on a
sofa, and started tying their legs se-
curely. Things had happened so fast
that neither Carl nor Jerry had uttered
a word since they first stared into the
yawning mouth of that short-barreled re-
volver.

“You boys just stopped at the wrong
time—for you,” the man with the cap
said as he jerked at the ropes to see if
they were tight. “We may need to get
out of here fast, and if we can’t get our
car ready in time we may have to use
that beetle of yours. Keep quiet and
you won’t get hurt. Bill, turn on the
radio for our guests. Turn it up loud.
That way no one will hear them if they’re
stupid enough to yell and make me come
in here and silence them permanently.”

The bareheaded man turned on a radio
resting on a table beside a portable TV
set. The other man, who was apparently
the leader, grabbed up a telephone and
jerked the cord loose from the wall
button. “Just in case,” he said mock-
ingly, brandishing the telephone, as he
and his partner left the room. He
slammed the door behind them, and
locked it.

At the sound of the banging door, the
man lying on the floor groaned and
opened his eyes.

“Boy! Am I glad to see you move!”
Carl exclaimed soulfully. “I thought you
were dead. What's going on around
here ?”’

““Men escaped convicts . . . Going to kill
Judge Granger, who sentenced them,
when he comes at four o'clock for regu-
lar weekly service check . .. Had their
car on lift when they told me . .. Man-
aged to let it down with front tires on
couple of big spikes . . . Hit me on head
with pistol barrel . . . Have to change
tires before. . . .’ His voice died away
as he lapsed into unconsciousness again.

“We're in a spot,” Jerry offered. “I
can’t imagine their leaving any witnesses
after they kill the judge.”

“So let’s do something about it,” Carl
suggested as he strained against the con-
fining ropes. “I bunched my muscles
while he was tying me, and that leaves
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a little slack. Scoot over here so our
backs are together and help me try to
work my hands loose.”

THIS sounded easier than it actually
was; but, spurred on by the dark pros-
pect Jerry had mentioned, the two boys
finally managed to untie Carl’s hands. In
a few seconds he had freed his legs and
had untied Jerry.

“Shall we untie him?” Jerry asked,
pointing down at the unconscious man.

“Not yet. Being tied makes no differ-
ence to him, and he can’t help. If we
hear them coming back, we may be able
to pretend we’re still tied up and surprise
them; but it won’t work if they see him
untied.”

“Surprise won’'t help much against
two men and two guns,” Jerry pointed
out. “That window is barred like a jail
cell. The bars are intended to keep
burglars out, but they do a fine job of
keeping us in. Sure wish he hadn’t
thought to take that 'phone.”

“Hey, maybe if we short-circuit the
telephone wires, the operator will notice
something’s wrong and send someone to
investigate.”

“No good,” Jerry objected. “She’d just
think something was shorting the line
and would cut it loose from the switch-
board. Late in the day as it is, a repair-
man wouldn't be sent out until tomor-
row. Even if one did come, he would
only be tied up, slugged, or killed. If only
we had some way of talking over that
line—" his voice trailed off and his eyes
took on the glassy look of concentration.
“Keep an ear to the door,” he told Carl
as he slipped a penknife out of his pocket
and began hurriedly removing screws
from the back of the portable TV re-
ceiver.

“We're in luck!” he said a few min-
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WORLD'S BIGGEST
KIT CATALOG!

You'll find hundreds of low-cost, easy-to-build
Heathkit products in this value-filled catatog . . . the
world's largest and most complete! Over 250 differ-
ent Money Saving kits are shown with complete
descriptions, schematics, blg photographs and full
specifications. Send for your copy today! Save up
to 50% of the cost of comparable products by doing
the easy assembly yourself! All kits are fully guar-
anteed and available on no money down terms! Use

the handy coupon below.

DELUXE FM STEREO TUNER: Brilllantty
engineered. AM, FM and built-in FM Stereo
Multiplex. Indicalor light signals when FM
stereo is belng broadcast! Adjustable AFC
and FM sguelch; tuning meters, circuit
boards.

Kit AJ-41...n0o moneydown $11 mo. $119.95
Assembled AJW-41,$18 mo. ....$189.95

TUBE CHECKER KiT: Latest design.
Tests all tubes including Compactron, Nu-
vistor, Novar and 10-pin miniatures! Built-in
roll chart. Individual tube element switches,
Perfect for service. 11 Ibs.

Kit 1T-21...no money down, $5 mo. $44.95

Mail this cougon

NOW!

HEATH COMPANY

BENTON HARBOR, MICHIGAN

All prices and specifications subject to change without notice.
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CB TRANSCEIVER: Low-cosi, two-way
radio! Crystal controlled superhet receiver
and transmitter; squelch and automatic noise
limiter; Push-to-Talk microphone; budt-in
AC power supply; provision for plug-in
DC supply.

KitGW-12A (AC oniy)8 Ibs $5 mo. $39.95
KitGW-12D(AC & DC)111bs 35 mo.$44.95

SSB MOBILE AMATEUR TRANSMIT-
TER: 90 watt input, 80 through 10 meters,
crystal bandpass filter, dual conversion hete-
rodyne circuitry, automatic level control,
swilch selection of USB, LSB and CW,
VOX or PTT operation. 19 ibs.

Kit HX-20, No money down, $i9mo. $199.95

HEATH COMPANY

Benton Harbor 10, Michigan

Name

MARINE RADIO TELEPHONE: Factory
wired and tested! 50-watt transmitter. 5 Crys-
tal-conwolled transmit and receive channels.
Covers 2-3 mc¢ marine and standard broad-
cast bands. Bullt in vibrator power supply.
An outstanding value! 25 Ibs.

Assembled MWW-11A, no money down,
$24 mo. $259.95

World's oldest and largest manufacturer
of do-ii-yourseli electronic kils

D Please send my free copy of the 100 page 1962 Heathkit Catalog

Address

[———————
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utes later. “The output transformer is
mounted on the speaker, and the leads
are easy to reach.”

A couple of slashes of the penknife
severed the two leads going to the pri-
mary of the transformer, and Jerry
quickly stripped the insulation from the
ends of the wires. Next he jerked a floor
lamp plug from the wall socket and cut
off the wire at the base of the lamp. The
length of lamp cord thus obtained had all
four wire-ends stripped of insulation,
and the wires at one end were twisted
around the bared transformer leads. A
handkerchief was placed between the
wire splices to keep them from shorting
together.

Then Jerry removed the cap from the
telephone junction button on the base-
board and connected one of the lamp
cord wires to one of the screw terminals.
When the other wire was touched to the
other terminal, the hum of the dial tone
came clearly from the speaker of the
TV set.

“What are you doing ?”’ Carl demanded.

“We're going to try to use the speaker
of the TV set for both the microphone
and earphone of a telephone,” his friend
replied. ‘“You hear it working as the
earphone now. When sound waves in the
room here vibrate the speaker cone, the
voice coil moves back and forth through
the strong field of the speaker’s perma-
nent magnet. This generates alternating
currents in the voice coil that flow
through what is normally the secondary
of the output transformer and induce
corresponding currents in the primary.
Since the transformer has a turns ratio
of 30 or 40 to 1, the feeble voltages
across the voice coil are amplified 30 or
40 times in the primary. The output
voltage across the primary will still be
considerably less than the output of a
carbon - button - microphone - and - trans-
former combination, but I'm praying it
will be enough for the job.”

“That was a dial-phone. How are you
going to dial 7" Carl asked.

Jerry shut his eyes to concentrate and
bumped his forehead with the heel of
his hand to jog his memory. “I've got to
remember how that telephone works,”
he muttered. ‘“When the handset is on
the cradle, the line is open-circuited to
the 50 volts or so of d.c. present. A large
capacitor and the ringer coils are in se-
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ries across the line so the bell will re-
spond to an a.c. ringer voltage. When
the handset is picked up, the earphone,
carbon-button mike, and the primary of
the induction coil are connected in series
across the line, and this drops the d.c.
voltage to less than ten volts.

“When you put your finger in a dial
opening,” Jerry continued, “and pull it
down against the stop, the line is short-
circuited. As you release the dial, the
spinning mechanism first disconnects the
receiver-mike combination so you don’t
hear the clicks of the dial operation; and
the line is open-circuited momentarily
once for every unit in the number
dialed. When the dial stops, the ear-
phone-transmitter combination is recon-
nected and the short circuit is removed
from the line.”

“You’ll never be able to do all that by
Jjust touching a pair of wires together,”
Carl said in a discouraged voice.

“I don’t think I have to. I believe it's
the amplitude and timing of the open-
circuit pulses that work the automatic
relays. I'm hoping I can dial by simply
breaking the connection once momen-
tarily for every unit dialed. Move that
radio away from the TV set and be ready
to explain the situation if I get someone
on the line. Talk as loudly as you dare
and right into the speaker. The book
says ‘Information’ is 13; so I'll try for
her. Ready?”’

AT A NOD from Carl, Jerry lifted one

of the leads off the connecting screw
and replaced it instantly. There was a
click in the speaker, and the dial tone
disappeared. A gleam of hope shone in
Jerry’s eyes at this, and he jerked the
wire back and forth rhythmically three
more times. There was a clicking sound
in the speaker; and then, after an ago-
nizing pause. a woman'’s voice said faint-
ly but clearly, “Information.”

“Hello. Can you hear me ?’’ Carl asked.

“Please speak louder,” the woman’s
voice directed.

“Listen carefully. This is an emergen-
cy,” Carl said, raising his voice as much
as he dared. In a few sentences he ex-
plained the situation, told where they
were, and asked the girl to contact the
state police at once. The alert operator
repeated all the information as a double-
check, and Carl okayed it.
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Jerry quickly unfastened the wires
from the wall button, stuffed the line
cord into the back of the TV receiver,
and propped the back cover in place.
Then he and Carl sat down on the sofa
and looped the rope back and forth
across their legs with the ends of the
loops tucked between their limbs, so that
to a casual glance they looked as though
they were still tied. The clock on the
wall said four o’clock.

A few minutes later the key turned in
the lock, and the boys barely had time
to thrust their hands behind them before
the man with the cap came into the
room. “Still here, huh?”’ he said. ‘T just
wanted to be sure. We won’t need your
car after all. We have a couple of new
tires mounted, courtesy of our iriend
there on the floor. Now, as soon as we
take care of a little business, we shall
be on our way, if you don't mind—and
we’ll make sure you don't mind! Guess I
better check those ropes.”

Jerry could feel Carl's body tensing
beside him as the man took the revolver
from his pocket and moved toward them,
but at that instant the other man’s voice
called from outside: “Get out here, Car-
ney! The judge is coming down the
road!”

Carney’s face twisted in a cold smile
of anticipation as he turned on his heel
and strode from the room. He closed the
door but did not stop to lock it.

“We were too late with our call,” Carl
groaned, throwing off the ropes and turn-
ing down the radio so they could hear.
Jerry already had the door open a crack
and was looking through it at the drive-
way of the filling station. A gray-haired
man in an old but well-cared-for busi-
nessman’s coupe had stopped in front of
the open door of the lubrication stall.

“Frank, the regular man, took sick
suddenly,” Carney was explaining glibly.
“We're filling in for him. He told us to
take good care of you, and we certainly
intend to. Just drive in there on the lift,
and we'll get started.”

“Well, all right,” the elderly man said
after a little hesitation. “Frank always
has me back onto the lift because it’s
easier to check the transmission that
way. You two stand at either side and
kind of guide me.”

“They'll kill him as soon as they get
him inside,” Carl whispered. “We caa't
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First with professionals
who know performance

poly-comm “n-

CB TRANSCEIVER

now with
RF NUVISTOR

STAGE for
matchless range

Dual Conversion Superhet Circuit

Sensitivity — .1 for 6 db S/N

Super Sensitive Stable Squelch

60 db Adjacent Channe! Rejection

70 db Image Rejection

Better than 3W Power to 52-72 Ohm Antenna
Advanced Design Noise Limiter

You'll see the new Poly-Comm M — eor hear |t dis-
cussed — wherever pros gather. It's been selected
alike by stars of the entertainment world and by
farmers, by engineers and boat captains, by out-
doorsmen and by families out for fun.

The reasons for this wide appeal are simple: The
Poly-Comm N — successor to the 11.G, and incor-
Eorating an advanced RF Nuvistor stage — has
een engineered to provide the best CB performance
on the market, regardiess of price. It incorporates
the most advanced circuitry for optimum performance
in continuous duty, Engineered to withstand shock,
vibration, high humidity and other rugged use-con-
ditions, it has the range, power, selectivity, low
nolse, high rejection, and convenience of operation
and maintenance that make it demonstrably superior
for every CB application.

Mail Coupon for Important Dota
To Guide You in Your CB Investment

Sirs: Please send complete data on the
Poly-Comm N 27 mc transceiver hy return mail,

NAME
ADDRESS
cITy STATE

Intended use
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SELL YOUR USED
EQUIPMENT Through

POPULAR ELECTRONICS'

Classified Columns!

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

costs very little—60

cents a word, including
your name and ad-
dress. Minimum mes-

sage—10 words.

i
For { Martin Lincoln

further

information | One Park Avenue
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write: ‘I New York 16, N. Y.
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Jjust stand here and let it happen. When
I give the word, let's rush them. Grab
one of those tire tools lying on the floor
as you go through the door. It's not
much to go against a gun, but it's all
we've got. Ready ?”

Before Jerry could answer, an aston-
ishing thing happened. The big trunk lid
of the judge’s car flew up to reveal two
state troopers crouched inside holding
sawed-off shotguns trained on the aston-
ished convicts. The hands of the latter
shot above their heads as though jerked
by puppet strings.

A state patrol car roared around the
curve and screeched to a halt on the
driveway. It was closely followed by an
ambulance, and in a matter of minutes
the two handcuffed convicts were on
their way back to prison and the in-
jured station attendant was on his way
to the hospital.

LATER, taking advantage of the rel-
ative quiet that followed the crisis,
the troopers explained to the boys how
a cruiser just down the highway had re-
ceived the information about the events
at the gas station by radio, and how
they had intercepted the judge and ex-
plained the situation to him. The old
man had bravely insisted on the plan
used in order to save lives. Carl and
Jerry, in turn, tried to explain how they
had used a TV set to talk on the tele-
phone; but the state troopers were still
scratching their heads in puzzlement as
the boys drove away.

“I'm puzzled by one thing myself,”
Carl admitted as he pulled the car onto
the highway. ‘“How come you know so
much about how a telephone works ?”

“That’s an unexpected dividend on
pure research,” Jerry answered with a
grin. “One day three or four years ago,
when my folks were conveniently away,
I did some voltage and resistance meas-
uring on our telephone and traced out
the circuit printed inside the case. I had
no notion whatever of using the informa-
tion. I was just curious.”

“Well, your curiosity possibly saved
four lives—including two pretty impor-
tant to us,” Carl remarked. “In the fu-
ture, when one of my Profs urges me to
study something just for the sake of
knowing it, I'm going to remember this

day.” 3o
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CB RADIO
—Canadian Style

VER since U. S. citizens were granted
the Class D Citizens Radio Service
back in 1958, a good many Canadians
have been anxious to have a Citizens
Band, too. Their hopes turned into fact
in April when the Department of Trans-
port (Canada's equivalent to the U.S.
Federal Communications Commission,
among other things) established the
General Radio Service.

Under provisions of the General Radio
Regulations, Part II, companies which
are incorporated within the British Com-
monwealth, and persons who are either
(1) British subjects or (2) landed im-
migrants of Canada may apply to the
Department of Transport for a license in
the General Radio Service. When this
license is granted, the licensee (or any
person over 15 years old who is also a
British subject or a landed immigrant
and who is authorized by the licensee)

can engage in 2-way phone communica-
tions within Canadian territorial limits.

As in the U.S., communications are
restricted to business activities or per-
sonal affairs and are confined to ground-
wave coverage. Transmissions in the
Canadian service can be on any one of
19 channels between 27.005 and 27.225
me. (corresponding to U.S. channels 4
through 22, inclusive).

The station call-sign must be trans-
mitted at the beginning and end of each
“exchange of communications” as well as
at the end of each test transmission.
And, much like U. S. regulations, com-
munications are limited to five consecu-
tive minutes, followed by a “lapse of
two minutes” or ‘“‘until interference will
not be caused to other stations using the
same frequency.”

A license, incidentally, costs the
licensee $3.00 and is good for ‘‘three
years following the first day of April
of the fiscal year in which it is issued.”
For the purposes of this provision, a
“fiscal year' is defined as a ‘“twelve
month period commencing on the first
day of April and ending on the 31st day
of the March following."

FILTER /)

A

vk

: % A - = ks g e o
The new Seco SIGNAL FILTER eliminates igni-
tion equipment interference, steep wave front
‘“hash” and background noise. It’s the small-
est, most rugged noise limiter and controllable
squelch on the market. A dual high mu triode

ELECTRONICALLY “‘CLEANS’ YOUR SIGNAL

only 133" x 22" x 44"

and dual diode circuit electronically clips noise
pulses out of your signal.

Simple installation instructions with easy-to-
follow two-color schematics included with each
Si1GNAL FILTER. See your electronic supply dealer—

 Increases reception range—in many cases up to
several times.

* Produces effective quieting operation without
audio distortion—even on very weak signals.,

» Filters out noises from your own and passing
vehicles without costly suppression installations.

Make listening easier—increased intelligibility
reduces fatigue,

Defies vibration, shock, dust and dirt—encapsu-
lated electronic circuit assembly.

Adapts to most CB transceivers using tubes—
all AM superheterodyne receivers with 6 or 12
volts AC or DC and 150 volts ‘‘B"" power supply
—mobile as well as base stations.
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or if he doesn’t have the SIGNAL FILTER, send
in the coupon below.

SECO ELECTRONICS, INC.
| 1223 S. Clover Drive, Minneapolis 20, Minn.

| Please send (Qty) SIGNAL FILTERS postpaid

| O-check [] money order for § ($15.88 ea.)
is enclosed.

STATE
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POP'troniCS
Bookshelf

ESSENTIAL CHARACTERISTICS

by the General Electric Receiving Tube Department

The ninth edition of Essential Character-
istics, a handbook on receiving tubes,
television picture tubes and replacement
capacitors, provides several completely new
listings. Now included are the character-
istics of G.E.’s new line of 430 “universal”
replacement capacitors (used to replace
more than 2000 standard types), cross-ref-
erence listings of the prototypes of “Five-
Star” high reliability tubes and other
special-purpose types (bringing the number
of tubes listed to 1736), and the various
G.E. service aids and technical publications.
Like the previous editions, the book con-
tains typical characteristics curves, tube
outline drawings, circuit diagrams, and con-
struction data for loudspeaker enclosures.

Published by the General Electric Co.,
Owensboro, Ky. 3800 pages. Soft cover.
$1.50.

A* S o S e {

ELECTRONIC EQUIPMENT MADE EASY
FOR THE BOAT OWNER
by John D. Lenk

John Lenk, co-author of the 3-part “Elec-
tronics Schools” article which was con-
cluded in the April
issue of POPULAR
ELECTRONICS, has
written this book
to help bhoat own-
ers get acquainted
with marine elec-
tronic equipment.
Presented in non-
technical language,
but reinforced with
over 80 photo-
graphs and draw-
ings, the text
explains how to se-
lect, install, and
use radiotele-
phones, radio di-
rection finders,
depth sounders,
automatic pilots, radar and loran, and fuel-
vapor detectors. A discussion of appropri-
ate equipment for various types of boats is
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included, as are sections on power require-
ments and wiring, corrosion prevention,
and emergency repairs. An appendix lists
broadcast station locations and frequencies,
and there's a glossary of electronic terms.

Published by John F. Rider Pyblisher, Inc.,
116 W. 14th St.,, New York, N.Y. 200 pages.
Hurd cover. $5.95.

ASS SR v S ue §

AUTO RADIO MANUAL, Volume 14
by the Howard W. Sams Engineering Staff

The 14th volume in the Awuto Radio Manual
series provides service data on sixty auto
radio models that
were introduced in
1960-1961. Like the
previous manuals
in this series, the
new one includes
schematic dia-
grams, resistance
charts, and chassis
photos. In addition,
detailed infor-
mation on parts
replacement, align-
ment, and push-
button adjustments
is given, as well as much other time-saving
material. The following brands are alpha-
betically represented in the book: American
Motors, Automatic. Blaupunkt, Buick,
Chevrolet, Ford, Lafayette, Mopar, Motor-
ola, Oldsmobile, Opel-Rekord, Pontiac,
Riverside, and Stromberg-Carlson.

Published by Howard W. Sams & Co., Inc.,
1720 East 38th St., lndianapolis 6, Ind. 160
pages. Soft cover. $2.95.

New Literature

A 144-page “Spring and Summer Catalog
and Sales Book” has been published by
Radio Shack Corp., 730 Commonwealth
Ave., Boston 17, Mass., which is free for the
asking. The catalog covers a variety of hi-
fi, stereo and electronic components as well
as general merchandise. Some new ‘“Realis-
tic” components are introduced for the first
time.

A new data sheet on National Radio Com-
pany’s NC-155 amateur band receiver can
be obtained free by writing to National
Radio Company, Department RP, Melrose
76, Mass. The sheet gives full technical in-
formation and illustrates and discusses all
important features of the receiver. 30—
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What's Wrong with FM?
(Continued from puagye 48)

the United States). And pop music men
feel that last year’s decline in pop record
sales was a direct result of tapes being
made off the air by young Germans!'

Although most West Germans have
grown calloused to the continued bland-
ishments of East German propagandists
broadcasting on FM, they are quite will-
ing to listen to—and record—vocal and
instrumental recitals, concerts by East
German orchestras, and performances
of operas by the East Berlin or Dresden
opera houses from East German stations.
As it happens, the Communists have
cornered much of Germany’'s best mu-
sical talent through the simple capitalist
expedient of outbidding West German
opera houses, broadcasters, and orches-
tras for their services.

“If the broadcast originates with the
station to which you're listening,” says
a music lover in West Berlin, ‘‘the quality
is, if anything, superior to that of SFB
or RIAS, both of which have beautiful
new transmitters and record-playing
equipment.”

The U.S.S.R. If Western Europe is
doing this well with FM, how are the
Russians doing? According to Russian
engineer B. F. Fediuk (mentioned ear-
lier), FM has replaced AM in most urban
centers in the Soviet Union. A ring of
low-powered FM stations provides the
main news, weather, entertainment, and
propaganda service for each major city.
The ring serving Moscow, for example,
said to be 50 miles in diameter, covers
suburbs and nearby cities as well.

These FM transmitters pick up and
re-transmit each other's programs, much
as the Concert Network does in the
United States. This means that programs
of local origin are transmitted with a
frequency spread of 50 -15,000 cycles.
However, relays of programs over long
distances—the 500 miles from Moscow to
Leningrad, for example, or the 400 miles
from Kiev to Odessa—are left to a few
100- to 150-kw. AM statiens supple-
mented by low-quality telephone lines.
The former also service listeners in Rus-
sia’s vast rural areas.
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Canada. Nor is all of the progress
in FM taking place in Europe. Canada
claims only one-twentieth as many FM
stations as the United States—yet it has
one of the longest FM networks on the
continent. Linked together by first-class
telephone land lines are government-
owned stations in French/English speak-
ing Montreal and Ottawa, and in Eng-
lish-speaking Toronto.

“The problem,” says Laurence Wilson,
one of the Canadian Broadcasting Cor-
poration’s FM network program direc-
tors, ‘‘is to satisfy not only all types of
listeners, but to provide programs which
will satisfy two different language
groups, each of which has its separate
and distinet culture.”

The CBC is solving the problem by
keeping the FM network primarily for
good music, with annotations in both
French and English.

Until recently, the threce stations
which make up the FM network dupli-
cated the CBC's AM programming. “We
decided, two years ago,” says Wilson,
“that the growing number of people who
own FM sets were entitled to hear some-
thing different. We asked ourselves
what FM could do that AM couldn’t, and
the answer was high-fidelity music. So
we spent money on first-class telephone
lines and first-class equipment.”

And the United States? To sum up, FM
has already replaced AM as a primary
program source ir the population cen-
ters of the Soviet Union, and it threat-
ens to do so throughout much of West-
crn Europe. But American broadcasters

Laurence Wilson (left), English-language
service coordinator of Canadian Broadcast-
ing Corporation’s FM network, discusses
programming with announcer Bill Lorne.
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have yet to establish the first national
FM hi-fidelity network, or to put FM to
some of the imaginative uses it has
abroad.

Does this mean that American FM is
hopelessly outclassed by its interna-
tional competition? Not at all, in the
author’s opinion. But action must be
taken now-—by the broadcasters, by the
Federal Communications Commission,
by sponsors, and by FM listeners.

The FCC has shown great interest in
recent months in helping FM become a
truly national service. Currently, the
Commission is studying an overall plan
for future station allotment which will
guarantee to listeners of each FM sta-
tion- a signal free from interference by
other nearby stations. In the same vein,
the agency is trying to determine wheth-
er continued duplication of the same pro-
gram on AM and FM fills a public need
and can further the growth of FM as
a separate communications medium.

What can be done to improve FM

broadcasting ? Is there some way to help
American FM come of age? Here is an
eight-point program designed by the
author to help America’s privately owned
FM stations keep pace with govern-
ment-owned networks abroad.
@ Use FM rather than AM as a primary
program source in American urban cen-
ters where a limited signal can reach
large numbers of people. Such practice
will immediately improve the technical
quality of much of American radio. By
switching to FM, many of the daytime-
only AM stations which serve the sub-
urbs of our larger cities can provide
their listeners with true high-fidelity
sound.

At the same time, the withdrawal of
these stations from the AM band will
enable a few high-powered AM stations
to provide an interference-free national
broadcast service for listeners in smaller
towns and cities as well as on farms. The
daytime-only stations will benefit by
being able to extend their broadcast
schedules into the evening hours and
thus extend their areas of coverage.
® Set a maximum period of ten years
for the above changeover. During this
period, manufacturers should be given
tax incentives to produce AM/FM radios,
tuners, and consoles. Such incentives
would lower the prices of combination
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units to the public, thus encouraging
people to buy them. Broadcasters would
be free to duplicate programming on
both AM and FM, but would be required
to drop one service or the other before
the end of the ten-year period.

@ Establish and actively police mini-
mum standards for FM. Despite existing
regulations, many an FM station today
is overmodulating its signal. In others,
distortion is at an intolerable level. Bet-
ter than half of all FM stations on the
air fail to transmit frequencies much
above 8000 or below 100 cycles; since
one of the purposes of FM is to transmit
a full-frequency signal, why should
broadcasters transmitting only a limited-
frequency signal be allowed precious
space in the FM spectrum ?

® Encourage the growth of FM net-
works—not just small regional webs,
crossing a state line or two, but truly na-
tional networks, which would allow a
listener in Seattle or Santa Barbara
(Calif.) to enjoy the Metropolitan Opera
live and in stereo; or to hear a similar
broadcast in New York originating from
the Hollywood Bowl. Such networks
could be set up today in one of three
ways: by direct FM relay from station
to station, by microwave relay, or by
Class-A telephone lines. Live program-
ming should be an important part of FM
—and it can be, if broadcasters will co-
operate to finance a network or lend
their facilities to direct relays.

® Insist upon good, live programming.
If the AM band has become the home of
rock-and-roll, much of the FM band is
nothing more than a classical juke box.
American radio listeners are entitled
to more than Bach or a beat—they’re
entitled to network news, to public serv-
ice features, to quality comedy, to seri-
ous discussion, to plays, to exchange
programs from abroad.

The Federal Communications Commis-
sion has a responsibility to the public to
insure that would-be broadcasters not
merely copy a successful program for-
mat, but provide some of the things now
missing from radio. The job of produc-
ing some of these programs is too big
and too expensive for any one local sta-
tion. But a number of them could pro-
duce such material by forming a coop-
erative or a network.
® It would seem to be incumbent on the
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Federal Communications Commission to
see that those it licenses to broadcast
have the financial resources to provide
a varied diet of program material; that
they be able to afford first-class broad-
cast equipment; and that they have the
resources to cooperatle with other broad-
casters in creating network facilities.
It would also seem to be incumbent on
others in the industry to encourage sta-
tion managements to use profits for fur-
thering technical facilities and/or pro-
viding better programs.

® The FCC has authorized stereocasts
on a permissive basis-—i.e., a station may
stereocast if it desires, but it need not
do so. Would it be improper for the
FCC to ask, on its license renewal forms,
just how much stereocasting a station
has done and how much it plans to do?
At the same time, action by the public
in the form of letters to broadcasters
and local sponsors would help put more
stereo on the air.

@® There are several ways American
FM stations could finance these develop-
ments and improvements—one of which

carriers for supplementary services. A
number of stations are already using
these channels for background music
services. A very few are using them to
relay programs from station to station.

The National Broadcasting Company
has pointed the way toward another
profit-making, useful service—special
programs of news and music for doctors.
This idea could be expanded to provide
services—or at least programs—for any
number of similar groups, such as daily
legal news for lawyers, a running com-
mentary from the floor of stock ex-
changes for the nation's brokers; a spe-
cial service for beauticians, and so on.
Not only would it be a mistake from a
revenue point of view to let these side
channels go to waste; it would deny an
otherwise useful service to a number
of minority groups.

In short, FM was developed and pio-
neered in America. But unless American
free-enterprise broadcasters are careful,
European government-owned systems
will leave them even farther behind in
its use and future development. Now is

the time for planning and action! -0~
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(Continued from page 57)

mount C10 about 1Y4;” back from the
front panel, so this capacitor must be
provided with an appropriate extension
shaft.

A 2-terminal tie point located midway
between C10 and C16 supports coil L.
Slip coil L3 inside L}, being careful to
prevent shorts between the turns of the
two coils. After soldering 114” leads to
battery B1, connect it between the C12
end of L4 and ground (positive lead
grounded).

Mount V2's socket with terminals 3
and 4 nearest the rear wall of the chas-
sis. Install ground lugs close to termi-
nals 1, 3, 5, and 7. Very short leads are
used for the connections between the
socket and the lugs. The power cable
enters the chassis through a grommet-
lined hole in the rear wall above the
socket and terminates at a nearby 4-lug
(one grounded) terminal strip.

A couple of 1-lug terminal strips sup-
port coil L6 above the chassis. Leads to
the coil pass through 14” holes drilled
near the terminal strips and lined with
grommets. An “L’-shaped bracket, the
front dimensions of which are 23,” x 4~,
is fabricated from scrap aluminum to
support meter M1 and potentiometer
R12. Choke L7 is connected between a
1-lug terminal strip near RI2 and a
ground lug fastened under one of the
bracket mounting screws.

The construction of the Simple Side-
bander’s power supply is not critical and
needs no special comment. Just follow
the schematic diagram and use the pho-
tograph as a guide for the parts layout.

Adjustments. Meter M1, the r.f. output
indicator, is the only instrument needed
to make all tests and adjustments. When
K12, the meter sensitivity control, is set
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at minimum resistance, even a slight
amount of unsuppressed carrier will de-
flect M1's needle. By increasing the re-
sistance of R12, the sensitivity can be
set at a point where the full transmitter
output can be safely handled. From time
to time during the tune-up process, you'll
find it necessary to adjust R12 in order
to keep M1I’s needle near mid-scale, the
position where changes in output are
most readily noted.

To ready the transmitter for testing,
set B12 and R17 for minimum resistance
and gain, respectively, set C1 and C11
for maximum capacitance, and turn LI's
adjustment control fully counterclock-
wise. Then switch 81 to ‘“Tune” and §2
to “Off,” and connect the coaxial feed-
line from a dipole antenna to J2.

Now turn on 8% and, after a 1-minute
warm-up, turn on S5 and depress the
push-to-transmit switch (83). Holding
83 down, tune C10, C16, and C17 for
maximum indication on M1. As the tun-
ing progresses, you will undoubtedly
have to increase the resistance of R12
to prevent the meter needle from going
off scale.

With C10, C16, and C17 tuned, throw
81 to the ‘“Operate” position and, con-
tinuing to hold down 83, set R5 for
minimum carrier output (minimum
deflection of M1). Then reduce the ca-
pacity of C1 and again adjust R5 for
minimum deflection. Continue the proc-
ess until R5 can be set at a position
where there is little or no reading on
meter M1.

To achieve this degree of carrier sup-
pression, you will probably have to re-
duce the capacity of C1 to a point where
the crystal just goes into oscillation
whenever S3 is pushed. A reduction in
the capacity of C11 may also help to cut
down the amount of residual carrier. If
you should discover that minimum car-
rier occurs when the arm of potentiom-
eter B5 is at the R} end, reduce R} to
33,000 ohms. If the minimum occurs at
the R6 end, increase R4 to 82,000 ohms.

To check for correct neutralization of
V2, leave 81 and 82 at their previous
settings, remove both the crystal and
antenna, and set R12 at maximum sensi-
tivity. With S3 depressed, no combina-
tion of the settings of C70, C16, and C17
should produce a reading on M7.

If MI's needle moves off zero during
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the test, change the capacity of C13 by
untwisting the wires a bit. Should this
fail to help, replace the capacitor with
one made from longer wires twisted to-
gether over a greater distance. Chang-
ing the position of C13 relative to C16
will also affect the neutralization.

During the above operations, play it
safe! Disconnect the a.c. plug and dis-
charge the filter capacitors before you
make an underchassis adjustment.

Operation. You're ready to go on the
air. Plug in the crystal, reconnect the
antenna, connect a ceramic or crystal
mike at JI, and wire any external re-
ceiver-muting or antenna-changeover re-
lays to TS1.

As before, peak C10, C16. and C17 for
maximum output, and null the carrier
with R5. Then, while whistling loudly
into the mike, advance R17 until maxi-
mum r.f. output is obtained. Next, set
R12 for a full-scale reading on M1 and
stop whistling. Finally, adjust R17 to
the point where M1 “kicks” up to a
maximum of half-scale as you speak in
a normal tone.

Now call CQ or, if you hear someone
near your frequency with whom you'd
like to chat, set S2 to “Zero” and zero-
beat the desired station by adjusting L1.

While operated at the author’s south-
ern Michigan QTH, the Simple Sideband-
er provided many solid-copy 75-meter
QSO’s with stations in Wisconsin, Illi-
nois, Indiana, Ohio, and Kentucky. Even
though its output drops a bit on 40 me-
ters, the unit does an excellent job local-
ly and has produced a number of 1000-
mile contacts. It can't be adapated for
20, 15, or 10 meters, however. 30

June, 1962

DEWALD

and Name of Your Nearest Dealer

UNITED SCIENTIFIC LABORATORIES, [NC.
35 09 37th AVE., LONG {SLAND CITY (, N. Y.
=ls.o#fr s of DeWald Hi-Fi Stereo Components and F M Radio
u

Write for Brachure
Made

L

u

a

]

]

]

= ]
m a
] n
] ]
: % FOREMOST MANUFACTURERS IN =
] ®  THE U.S.A. OF FINE ELECTRONIC m
= EQUIPMENT SINCE 1921 u
]

u =
5 CITIZENS BAND, -
u =

1” 17

o RADIO-PHONE" 3
: TRANSCEIVER :
-] M
Mode! TR-910-8 m

0% W. x 6" 3

= D. x 4%" H :
n List—with @
u 95 MiI:rophone L]
= 99 and Crystal =
s R1103 HI-FI STEREO MULTIPLEX g
= AM-FM TUNER B
: l “The overiure”’ B
s 137 W. x 4Y" :
] H. x 12 D. n
L List— W
= 95 ]
u ] ] 9 In:l?:ed a
] »
a =
] ]
M ]
u ]
] | [

GET

wno ELECTRONICS

V.T.I. tralning leads to success as techniclans, tleld enginecrs.
».u..nllu» in rommunlcauons gulded missiles, computers. radar,
1omation. Basle inced courses. Electronlc Enginvering
Technology s ECID act redlled Technical Institute curriculum
Assoc. degree In 29 mos. B.S. obtainable. G.T. approved. Start
Sept.. Feb. Dorms, campus. H.8. graduate or equivalent. Catalog.

VALPARAISO TECHNICAL INSTITUTE

Dept. PE VALPARAISO, INDIANA

WALKIE-TALKIE RADIOPHONES
mom $59.98

Nend for FREE literature on the com-

plete line of VANGUARD radio phnm S,
for indnstry, Civil Defense, CAP, Citi-
| zens and Amateur bands. Made in the

|OILRLAL
g VMNGUARD ELECTRONIC LABS.
190-48 99th Ave., Hollis 23, N. Y.

amd gnaranteed 3 years.

Dept. E-6

ELECTRONICS

Learn more . . . earn more. B.S. Degree in 27
Months in Engineering. IN 36 MONTHS
B.S. in Business Administration. Costs low.
Enter quarterly. Write for Catalog today.

TRI-STATE COLLEGE *.s"ssr

Angola, Indiana

97




[POPULAR =

ELECTRONICS

Send

POPULAR
ELECTRONICS

Every Month

[ 3 years for $10
Check one: [J 2 years for $7
[ 1 year for $4
in the U. S., and possessions.
[0 Payment Enclosed O Bill Me

Foreign rates: Canada and Pan Ameri-
can Union countries, add .50 per
year; all other foreign countries, add
$1 per year.

[J New [J Renewal

Mail to:

POPULAR ELECTRONICS

Dept. PE-662H, 434 S. Wabash Ave.
CHICAGO 5, ILL.

98

Transistor Topics
(Continued from page 78)

probably prefer a small (2%” to 57)
unit. Switch S7 is a s.p.s.t. type, while
battery B1 is a standard 9-volt unit, such
as a Burgess 2U6. If preferred, six pen-
light or flashlight cells can be connected
in series to make up the power pack.

Tuning coil L1 is hand-wound and con-
sists of 300 turns of #30 enameled wire
scramble-wound on a form &” in diame-
ter and 1” long. A tap should be provided
100 turns from the “antenna” end.

For best results, a separate source of
d.c. bias should be provided for Q1. This
can be accomplished by adding a resistor
(R3) between L1’s tap and the negative
terminal of the power supply, as shown
by the dotted line in Fig. 6. The re-
sistor’s value should be determined ex-
perimentally, but it will probably fall
between 1000 and 20,000 ohms.

Product News. Transistorized stereo
amplifiers are becoming more and more
popular, partially because of their rela-
tively small size when contrasted with
vacuum-tube amplifiers of comparable
performance. This is clearly illustrated
in Fig. 7, where a Knight KX-60 50-watt
all-transistor stereo amplifier is shown
on top of a Knight KN-755 55-watt vac-
uum-tube unit. Both amplifiers are
products of Allied Radio Corp. (100 N.
Western Ave., Chicago 80, Ill.).

The Heath Co. ( Benton Harbor, Mich.)
has introduced an improved model of its
famous marine radio direction finder (see
Fig. 8). Model MR-21 covers the Bea-
con/Consolan, AM broadcast, and marine

Fig. 7. These two Knight stereo amplifiers have
about the same power rating, but the all-transistor
unit (on top) is dwarfed by the vacuum-tube version.

Always say you saw it in—POPULAR ELECTRONICS
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Fig. 8. Heath’s improved
marine radio direction
finder (Model MR-21)
has a normal bearing ac-
curacy within == 3 degrees.

radiotelephone bands, is equipped with
both loop and whip antennas, and has a
normal bearing accuracy of *£3°. Using
ten transistors and one diode, the direc-
tion finder operates on six standard flash-
light cells, which, in normal use, will last
from 500 to 1000 hours. The kit sells
for $109.95, plus postage.

A “universal” transistor mounting and
heat sink has been introduced by Accel
Electronic Products (P.O. Box 467,
Monterey Park, Calif.). Dubbed the
“Uni-Mount,” it will support standard
power transistors in any of several posi-
tions and will dissipate up to 12 watts.

That about covers events on the semi-
conductor front for now, fellows. More
news next month.

—Lou

now i

Answers to Coil Function Quiz

(Quiz on page 82)

Deflection coil
Tickler coil
Reloy solenoid
Loading coil

Quodrature coil
Voice coil

Peaking coil

© Ve NGOV WN-—

Py

Shading coil
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KIT
BUILDERS!

New Rider Book helps you get
E——  hetter
performance
from the
equipment
you build

HOW TO BUILD ELECTRONIC EQUIPMENT by J. Richard
Johnson. A most practical book—a most helpful book cover-
ing all the situations you'll ever face in building equipment
- with sound, practical suggestions to meet these situa-
tions. For example--the common sense of placing a high
frequencey coil under the chassis to eliminate a heat prob-
lem; placement of heavy transformers at the corner of your
chassis for greatest mechanical support and hundreds of
other down-to-carth ideas that make this book indispen-
sable to the kit builder, the newcomer to kit building and
even the "pro’’ who builds equipment from 'scratch.”
Covers what typical electronic equipment looks like, and
deseribes its construction: tools and materials; selection
and working of the chassis; layout, and checking, painting,
marking and calibrating the finished equipment. #286, hard
cover, $6.95.

USING THE SLIDE RULE IN ELECTRONIC TECHNOLOGY by
Churles Alvarez Finally! A book that reveals the secrets of
developing top slide rule speed and accuracy. It is Rider-
specially designed to show students — beginners and ad-
vanced — how to effortlessly solve practical electronic math
problems with a slide rule. Twenty exciting chapters illus-
trate the fast, short-cut techniques that normally take years
of on-the-job work to learn. Chapters like Transformer
Turns Radio. Power Gain, RC Circuits and Phase Angles
help transform beginners into absolute masters of this
time-saving tool. #253. $2.50.

HOW TO SOLVE PROBLEMS IN ELECTRICITY AND ELEC-
TRONICS by Henry Jacobowitz. This book lifts the veil of
confusion preventing students from solving problems in
electricity and electronies — simple DC through complex
AC circuits. Readers quickly learn how to handle applied
problems through proven step-by-step solution mcthods.
Starting with simple DC problenss, the text progresses
through AC circuits, tubes, transistors, waveguides, an-
tennas and other typical problems confronting technical
students. In addition, it offers a connrise review of principles
and laws upen which solutions are based. It's like havins
a private tutor in the classroom or at home! {302, $3.50.

Available at bookstores, electronic parts distributors or di-
rect. Use convenient coupon below to order.

Eaalaa] 10-DAY MONEY-BACK GUARANTEE ——‘

JOHN F. RIDER PUBLISHER, INC.
a division of the Hoyden Publishing Co., Inc.
116 West |4th Street, New Yark 11, New York
Enclosed is . Please send me postpaid:
( ) How To Build Electronic Equipment, $6.95.

PE-6 I

( ) Using The Slide Rule In Electronic
Technology, $2.50. ( ) How To Solve
Problems In Electricity and Electronics, $3.50.
NAME

ADDRESS.

CITY. ZONE__STATE

! must be satisfied, or I can return the books
— v wa Wwithin 10 days for full refund. = mmmmmw -
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i NASA-136

(Continued from
page 44)

torial diagram and photos, and note the
positioning of the V2 and V3 sockets
as shown in Detail “B.”

A few points in the construction need
special comment. First, capacitor C7
is nothing but a turn of insulated hook-
up wire wrapped around the body of ca-
pacitor C8. Next, resistors RS and RS
have nothing to do with the actual func-
tioning of the circuit. They serve only to
isolate the grids of V2 and V3, respec-
tively, for test purposes. One end of
each of these resistors is soldered to the
appropriate grid; the other end, cut
very short, is left free. Finally, do not
connect the lead from pin 7 of P to the
junction of capacitor C3 and coil L4
(point “X” in the schematic diagram).
It must be left off temporarily in order
to disable the r.f. stage during the ini-
tial steps in the adjustment procedure.

Adjustment. Besides your receiver
(which should be equipped with an S-
meter), you'll need two test instruments
to carry out the adjustment: a d.c. meter
with a range of approximately 0-100 mi-
croamperes (or a VI'VM with a range
of about 0-3 volts), and a signal gen-
erator which can be set at 136.5 me. If
the latter is unobtainable, a 2-meter ham
transmitter tuned to 136.5 mec. will prob-
ably do the job.

If you must use the transmitter, be
sure that it radiates only the minimal
signal required for adjustment purposes.
Connect a dummy load across the an-
tenna terminals and, if possible, leave
the final off. If the final must be on, be
sure that it draws minimum power. A
signal radiated into space on this fre-
quency is not only illegal, but it could
easily interfere with vital government
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satellite telemetering. A word to the wise
is sufficient.

All adjustments may be made with
the chassis covers removed. Begin by
plugging in the power supply to the con-
verter and to the line, inserting the crys-
tal and tubes, and checking to see that
the lead to L} and C3 is disconnected at
point “X.” The negative lead of your
test meter should be connected to test
point 1 and the positive lead to ground.

Turn on power switch S and, after
the tubes have warmed up, adjust ca-
pacitor C9 for a maximum meter read-
ing (this will probably occur somewhere
near the minimum-capacity setting of
C9). Now change the negative meter
lead to test point 2 and adjust capacitor
C8 for maximum reading (once again,
this will probably occur near the mini-
mum-capacity setting). At this point,
without changing the meter connection,
capacitor C9 should be repeaked.

Typical final readings at test point 1
are —2 volts (read on a VITVM) or 32
pa. (read on a microammeter). At test
point 2, the readings should be about —1
volt or 12 pa. If the reading at the latter
test point is a little low, try making the
loop of wire (€7) around capacitor C8
a bit tighter.

This done, remove the meter and con-
nect the antenna input of a receiver set
at 20.5 me. to the converter's output
jack (J1); use a length of RG-58A/U
coaxial cable. The receiver r.f. gain
should be full on and the S-meter op-
erating. Now adjust the slug of coil
L8/L9 for maximum receiver noise.

Couple the output of a signal generator
(or transmitter) tuned to 136.5 mec. to
the converter’s antenna input. If you're
using a coaxial output cable, connect it
between one of the antenna terminals
and ground. You should now hear the
generator’'s signal at the 20.5-me. re-
ceiver setting (or near it, if the re-
ceiver’s calibration is slightly off). A
fairly strong signal will be needed from
the generator, since the converter’s r.f.
stage is disabled.

With the signal tuned in, slowly adjust
the spacing between the turns on neu-
tralizing coil L8 for minimum S-meter
reading. Use a plastic tool for this ad-
justment and be sure the receiver always
stays tuned to the signal. Next, tem-
porarily solder to place the lead left

POPULAR ELECTRONICS
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off of point “X,” reduce the generator's
output, and tune the slugs of coils
L1/L2, L4/L5, L6/L7, and L8/L9 for
maximum S-meter reading.

Disconnect the lead from point *“X”
and readjust L3 for minimum reading.
Then connect the lead again and readjust
L1/L2, L4/L5, L6/L%, and L8/L9 for
maximum readings. Repeat the pro-
cedure until there's no further change in
the maximum and minimum readings.
Finally, secure the turns of L3 with
coil dope, permanently wire in the lead
to point “X,” and install the box covers.
The converter is ready to go.

It may be, however, that your receiver
is a “ham bands only’ model, and you
would prefer to set the converter's out-
put in the 21-22 mc. band. In this case,
just substitute a 38 1/3-mec. crystal for
the 38 2/3-me. unit specified for X1 and
follow the identical procedure outlined
above. The only difference is that the
receiver should be set at 21.5 mc., rather
than at 20.5 mc., during the adjustments.

Operation. Wire the converter’s out-
put to your receiver's antenna input as
described in the “Adjustment” section.
Then connect a TV antenna, a 2-meter
beam, or a 41”-long folded dipole to the
converter's antenna input. If the lead-in
is 300-ohm line, connect it across the two
antenna terminals; if it’s a coaxial cable,
connect it between one antenna terminal
and the chassis.

Assuming that the receiver and crys-
tal calibrations are accurate, the fre-
quency of the received signal will be the
receiver dial reading plus 116 mec. (115
me. if you're using a 38 1/3-mc. crystal
at X1). In other words, the 136-137
me. satellite band will be tunable be-
tween either 20 and 21 mec., or 21 and
22 mec., depending on which crystal you
use.

While the three tuned circuits be-
tween the converter’s antenna terminals
and mixer grid tend to eliminate image
responses, you may still pick up an image
from a local FM station. Should this be
the case, try installing a stub-type wave
trap. If you have a coaxial lead-in, use
an 1814”-length of coax cable with one
end open and the other connected, at the
converter, in parallel with the lead-in. If
you're using a 300-ohm lead-in, the stub
is a 24”-length of 300-ohm line connected
in the same way.
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Across the Ham Bands

(Continued from page 74)

News and Views

Al Koblinski, KN7PFU, 307 South Spencer,
Mesa, Ariz., has wor ked 42 states (including
Hawalii), the Philippine Islands, Mexico, and
Okinawa, in over 300 contacts with a trans-
mitter similar to the one described in our
January column. His power runs between 11
and 23 watts; he receives on a Hammarlund
HQ-110. . . . You've probably wondered what
life in a submarine is like; Norris Sapp,
RM3(SS), U.S.S. Sea Leopard (SS-483), FPO,
New York, N. Y., can give you the “scoop.”
He is K7MRO/4, operating out of Norfolk,
Va.,, when he's not at sea. As a Novice,
Norus steamed up his Globe Chief 90A and
Hallicrafters HT-40 transmitters—not both
at once—to work Ivor, VK3XB, and Jeff,
VKS5NQ, in Australia, several times on 40
meters. He also worked Hawaii a couple of
times, and the Virgin Islands; a Hy-Gain 14-
AVS vertical antenna did the radiating, and
a National NC-300 did the receiving. .
Will E. Halpin, KN1SMF, Boxford Rd., Rowley
Mass., sticks to 80 metexs most of the time
but occasionally drops to 40 meters. A
Heathkit DX-20 transmitter feeding a folded
dipole antenna has put his call letters into
ham logs in some 12 states and two Canadian
provinces. A modified Heathkit AR-3 re-
ceiver with Q-multiplier accepts incoming
calls.

Bill "’Fuzz’’ Zavatsky, KN3QEQ, 725 Patterson
Ave., Du Bois. Pa., keeps his EICO 720 trans-
mltter “hot" on 80 40, and 15 meters; 500
contacts in 45 states, Canada, and Ecuador
are the result. A Collins 75A2 does the re-
ceiving, and two antennas, each over 200 feet
long, take care of the outside work. . . .
Kenny Burger, WN4CYJ, 919 Mayfield St., Man-
chester, Tenn,, is another of those who prefer
80 meters most of the time. In a month, his
Knight T-60 transmitter and Halhcrafters
S-38B receiver have racked up 23 states. A
90’ end-fed antenna, helped along with a
coupler, injects his signals into the iono-
sphere. . .. lan Ridpath, VE3EZM, 34 Deepwood
Cr., Don Mxlls, Ont., Canada, has been a ham
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““What cn earth are you looking for,
stray capacitance?’’
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for five months. Using one watt input on 80 A member of the Champlain Valley Amateur
meters, he made 380 contacts in 23 states and Club and of the Amateur Radio Emergency
four Canadian provinces. His obviously ef- Corps (AREC), she functions as a housewife
ficient antenna is a dipole; it was 65’ high with 4dve young children in her spare
until an ice storm brought it down to roof time. ... Sheri Conroy, WV6SVQ, 980 Arbor,
level, but I suspect he has it back in the air Costa Mesa, Calif., being seven years old,
again now. Three weeks before writing us, does her hamming after school and on week-
Ian went “high power” with a Heathkit DX- ends. In six months on 40 and 15 meters, her
20 and added seven more states to his total. Knight T-50 transmitter and R-100 receiver
A venerable Hallicrafters S-20R takes care have worked 30 states (including Alaska and
of the reception. If you'd like to work On- Hawaii), plus Canada and Puerto Rico.
tario on 80 meters, Ian is your boy. He's Drop Sheri a note if you need a California
looking for the fifth and seventh call areas, contact.
especially. John Mutrux, KN@JPT, Rocky Comfort, Mo.,
Wanda Kimble, WV2USJ, Box #31, Mahopac runs 75 watts to his Heathkit DX-40 feeding
Falls, N. Y., started out as a short-wave lis- a “trap” doublet antenna on 80, 40, and 15
tener six months before getting her Novice meters; he receives on a Hallicrafters SX-99.
ticket. She learned the code, without help, John likes to work 40 meters at about 4:00
by listening on her receiver. Now, after six am. He has 30 states worked, 22 con-
months as a ham, she has worked 40 states firmed. ... Russ Jones, WN8JBL, 701 Watkins
and 3 Canadian provinces—and has QSL St., S.E., Grand Rapids, Mich., started on 40
cards from every one of them! A Heathkit meters with a Johnson Adventurer trans-
DX-40 transmitter feeds a long-wire antenna mitter, an RME 45 receiver, and a 40-meter
on 40 and 80 meters (usually 40), and a Na- “inverted-V"” between two houses. In spite
tional NC-303 picks out the signals Wanda of the poor antenna location, Russ worked
wants to copy. A husband and a 3-year-old nine states in a few weeks. Now that the
son limit her on-the-air time slightly. . . . weather is better, he probably has the anten-
Another lady ham, Norma Frank, WV2YGL, 209  na in its permanent location. Russ’s 15-year
Cook St., Dannemora, N. Y., has made over old son and 10-year old daughter are busy
220 CW contacts on 80 meters in less than studying for their own licenses. How about
three months. Her EICO 729 transmitter Mom?
feeds a doublet antenna; she started with a Mail your “News and Views” to: Herb S.
Hammarlund HQ-129X receiver and now has  Brier, WIEGQ, C/O PorULAR ELECTRONICS.
an HQ-110. On 2 meters, Norma's Heathkit P.O. Box 678, Gary, Ind. Until next month, 73,
“Two-er”’ has worked 41 different stations. Herb, WIEGQ
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Short-Wave Report
(Continued from page 84)

meter outlet when on the air. Last
heard in mid-1961; now off. Power
rated at 5000 watts.

9685 TGWA, R. Nacional. (See 6177-ke.
listing.) Channel no longer in use, pre-
sumably replaced by 9760 kc. Power
rated at 10 kw.

9760 TGWA, R. Nacional. (See 6177- and
9685-ke. listings.) Strong signal eve-
nings, but not daily. Normal s/off,
2300; to 0000 at Christmas time. Pow-
er, 10 kw.; may run only half power at
times.

11,700 TGQB, R. Nuacional, Quezaltenago.
Like the 6110-kc. outlet, not heard at
present. Last noted: Spring, 1961.

11,750 TGCX, R. Cristal, 3a C. 5-02, Zona 1,
Guatemala City. Rated at 500 watts.
Some sourccs say the transmitters
were adapted for medium waves by
R. Jumay; others that one transmit-
ter was purchased by R. Modelo of
Retahuleu and used on 1540 kc.;
others that 11,750 ke. is still being
used. Not heard on either channel,
however.

11,850 TGNC, R. Cultural. (See 5952.5-kc.
listing.) Not heard; presumed to be
off the air. Ratcd at 5000 watts.

Many thanks to PY2PE1C for supplying us
with the above listing.

Current Station Reports

The following is a resume of current sta-
tion reports. At time of compilation all re-
ports are as accurate as possible, but stations
may change frequency and/or schedule with
little or no advance notice. All times shown
are Eastern Standard and the 24-hour system
is used. Reports should be sent to P. O.
Box 254, Haddonfield. N. J.. in time to reach
your Short-Wave Editor by the eighth of
each month. Be sure to include your WPE
call letters with your report.

Albania—R. Tiruana has bcen noted on 14,-
771 ke. at 1115 with Albanian folk music, at
1130 with classical piano and violin music
and a Russian ID; s/off at 1215.

Australia—The latest complete Eng. sched-
ule from R. Awustralic reads as follows: to
S.E. Asia on 25.735 kc. at 1714-0800, on 21,540
ke, at 1714-0430. on 17,870 ke. at 1915-0400. on
15,220 ke. at 1714-1915 and 0300-0800; to S. &
S.E. Asia on 11,760 kec. at 0955-1230, on 11,740
ke, at 0800-1000. on 9570 kc. at 0459-1230, and
on 7220 kc. at 0300-1215; to East Asia on 15,-
240 kc. at 1559-1915. and on 11,810 kc. at 0330-
0500 and 0600-0700; to E., Asia and N.W,
Pacific on 9580 kec. at 0600-0900; to Mid-Paci-
fic Island on 15,315 kec. at 1500-1700, on 15,240

Always say yau saw it in—POPULAR ELECTRONICS
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ke. at 2129-0230, and on 7190 kc. at 0245-0700;
to South Pacific Islands on 11,840 kc. at 1500-
1700, on 11,710 ke. at 0230-0415, and on 9570
ke. at 0230-0415; to Africa on 17,820 kc. at
2329-0045; to the British Isles and Europe on
11,710 and 9570 kec. at 0100-0230; to N.A, on
11,710 kc. at 0714-0815 (East Coast) and 1014-
1115 (West Coast).

Austria—The latest schedule from Oster-
reichischer Rundfunk, Vienna, does not list
all of the targct areas, but it reads as fol-
lows: 2300-1700 on 6155 kc.; 1800-2300 on 6155
kc. (N.A)); 0100-0900 on 7200 kc.; 0900-1500 on
7245 kc.; 1900—2300 on 9540 kec. (NA) 0100-
0400 on 9610 kc. (Mid-East); 0600-1200 and
1800-2300 on 9770 kc. (S.A.); 0300-0500 on
15,305 ke. (Japan); 1100-1300 on 17,765 kc.
(S. Africa); 0800-0900 on 17,865 kc.; 0900-1100
on 17,865 ke¢. (India); and 0500-0700 on 21,475
kc. (Australia). There may also be a trans-
mission at 0300-1200 on 11,785 kc.

Canada—One of our monitors is an opera-
tor at VCN, Grindstone Marine Radio.
Grindstone, Magdalen Islands. This station
operates all year round on 410, 440, and 500
ke, CW; and on 2118, 2134, 2182, 2192, and
2582 kc., phone.

Central African Republic—R. Bangui verified
by letter and stated that their power would
be increased soon, although neither date nor
power was given. Their schedule: weekdays
at 0100-0130 and 0630-0730 on 7220 kc., and at
1130-1600 on 5035 kec.; Sundays at 0100-0130 on
7220 ke. and at 1130-1600 on 5035 kc.

Dahoemey—A beautiful QSL card from Ra-
diodiffusion Dw Dahomey, Cotonou, listed
their schedule as: Sundays at 0200-1700; oth-
er days at 0015-0145, 0615-0715 (to 0745 on
Thursdays and 0700-1800 on Saturdays), and
at 1200-1600 (to 1630 on Fridays) on 7190 and
4870 ke. Languages used include French,
Yoruba, Dendi, Fon, Bariba, and Mina.

Ecuador—HCJ B, Quito, has a “DX Party
Line” on the first Monday of each month at
2030-2130 on 15,115 and 11,915 kec.

French Somaliland—TYZ3, Djibouti, 4780 kc.,
has frequently been heard running past the
scheduled 1500 s/off with special Arabic pro-
grams.

Greece—According to information on R.
Switzerland’'s DX program, R, Athens is op-
erating at 1220-1230 in French and to 1240
in Eng. on 11,720 kc.

Greenland—While this country has no s.w.
outlet, it can be tuned on 650 kc. with an
xmsn in Danish or Icelandic from 2045-2110
s/off. The 5-kw. station has a three-language
ID at 2100, one of which is English. You'll
have to dig deep for this one!

Haiti—4VEH, Cap Haitien, has turned up
on 2490 kc. at 1757 with classical music and
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Paul Gough (I'PEIASX), W. Newton, Mass.
Anson Boice (WPEIBD), New Britain, Conn.
Stanley Shantar, Jr. (WPEIDOK), Glen Brook, Conn.
Errol Urbelis (IWPE24AN), Greenlawn, N. Y.
Thomas Campanile (WPE2CK1!), Brooklyn, N. Y.
Robert Biglands (WPE2CTS), Angola, N. Y.
Dennis Kopecky (IWPE2DRP), Linden, N. J.
Jack Germain (IVPE2EOQL), New Milford, N. J.
Douglas Frederick (WPE2EQV), Corona, N. Y.
Edward Light (IVPE2FBT), New York, N. Y.
J. B. Sientz (IVPE2FFC), S, Orange, N. J.
Henry Marbach (WPE2FIIU), White Plains. N. Y.
Stephen Herman (1VPE2FMI1), Oceanside, N. Y.
Bob Auerhahn (IVPE2FNQ), Jericho, N. Y.
Arnold Skemer (IVPE2FSY), Flushing, N. Y.
Hugh Snodgrass (IWPE2FVI'), Cedar Grove, N. J.
Robert Grill (IVPE2FZJ). Huntington, N. Y.
David Skinner (WPE2GHO), Belleville, N. J.
Richard Shannahan (WPE2GJC), Binghamton, N. Y.
John De Pola (WPE2GAMC), Lindenhurst, N. Y.
Adolph Almasy (WPE2GMF), Mastic Beach. N. Y.
Bruce Coleman (JVPE2GNX). Westfield, N. J.
Martin Rosenzweig (IWPE2GOQ). Levittown, N. Y.
Trwin Karliner (I'PE2GTO). Flushing, N. \
Alan Camon (IWPE2HAX). Great Neck, N. Y.
Stewart West (IVPE2LH), Union. N. J.
C. Vernon Hyson (IVPE3AGZ). Kensington. Md.
William Dickerman (WPE3BEB), Watsontown, Pa.
William Beaver (W'PE3BZJ), Mt. Pleasant. I'a.
Rabert Lyon (IWWPE3CCB). Levittown, Pa.
Stuart Ruben (IVPE3CA D). Philadelphia, Pa.
Alfred loppolo (1"PE3CUG), Philadelphia. Pa.
Aaron Newman (IVPE3CZA). Philadelphia. Pa.
George Cox (II'PE3NF), New Castle, Del.
Grady Ferguson (IWPE4BC). Charlotte. N. C.
Mark Harris (IVPE4DAO). Jacksonville, Fla.
Richard Derrickson (IWPE4DLT). Alexandria, Va.
David Pope /1VPE4DMX ), Crescent Beach. S. C.
Richard Jones (IWPE4EFG). Fairfax, Va.
Ferrell Cooper (WPE4EFQ). McGuire A.F.B.. N.J.
William Mary (IVPE4EGE). Miami, Fla.
Charles Howard. Jr, (IVPE4EHT), Tampa. Fla,
1. R, Little fWPE4ELH ), West Palm Beach, Fla.
Ernest Childs (WPFE4EXMV ), Charleston, S, C.
Samuel Robertson (WPESAON ). Little Rock. Ark.
F. Boyd Goldsmith (WPESBKV). Oklahoma City,
Okla

John Kincy (WPE5SBVJ). Lowell. Ark.

Farl Philips, Jr, (IFPESBXT), New Orleans. La.
Richard Allen (W'PE5BZ0). Billings. Okla.‘
Clifford Hoabler (I’PE6BY D). Reseda, Calif.

SHORT-WAVE CONTRIBUTORS

Ste(\:\'zig'; MacKenzie, Jr. (WWPE6AA). Loung Beach,

alif.

Mike Mellinger (WPE6DDQ). Glendora, Calif.

Kathi Backus (IVPESDEG), Santa Barbara. Calif.

Richard Rush (WPE6DEJ), Maywood, Calif.

Phillip_ Birlew (IWPE7A41Q). The Dalles, Oregon

Dick Housden (W PE7ARF). Wenatchee. Wash.

Bruce Hubbard (WPESAAK), Dayton, Ohio

David Brown (IWPESANS). Hico. \V. Va.

Robert Kipp (WPESBRBL). Detroit. Mich.

Tim Daum (WPESCUS). Portsmouth. Ohio

Gary Cook (IVPESDJIV), Lansing. Mich.

Kenneth Hinkle (1I'PESDL). APO. New York. N. Y.

Robert Woodworth (IVPESEDB). Rome. Ohio

Wayne Benkinney (IVPESEE/I). Flint. Mich.

Pat Montgomery (II"PESEEW ). Cincinnati. Ohio

Ken Boord (WPESGB), Morgantown, W. Va.

Mike Kander (1"PE8AS). Dayton. Ohio

Steven Rosenzweig (1I'PE9BD.A ). Skokie. TII.

Rabert Miller (WPEOCLI). Milwaukee, Wis.

Ray Fansler (1PPEOCQC ). Fairfield. Tll,

Jon Lenard (1"PE9CSB). Des Plaines. Ill.

Jim Evans (IWPE9DJM). Highland, Ind.

Daniel Weinstein (H'PE9DST). Madison. Wis,

Richard Martens (IPPEODZK ). Milwaukee, Wis.

Bill Holscher (IVPEQATE). St. Louis., Mo.

Owen Williamson (TVPE@BSL ). Minneapolis. Minn,

Larry Lewis (1VPEQCAT). Colorado Springs. Colo.

Ron Moore (IVPEQCCV ). El Dorado. Kansas

Dr. F. K. Fager (WPEQPCEN ). Worthington. Minn,

Joe Norris (IVPEQCGH ). Coats, Kansas

James Carr (IIWPE@CJQ), Lincoln, Nebr.

W. D, Rodgers (1"PEPEX). Florissant, Mo,

Carl Larson (I'PE@GA). Knoxville. Towa

Edward Tilbury (KL7PEIK). Fagle River. Alaska

Jack Perolo (PV2PEIC). Sao Paulo, Brazil

Frederick Seaman (VEIPESS). Woliville. N. S.

Bernard Brown (BB), Derby. England

Bruce Churchill /BC). Pensacola. Fla.

nglxl;ll)s Conrad (DC), Grindstone. Magdalen Tslands,
uebec

Richard Emison (RE). Cincinnati. Ohio

Kenneth Goetz (KG). Floral Park. N. Y.

Floyd Hale (FH). Chittenango, N. Y.

David Knowlton (DK), Fllsworth Falls, Maine

Bentley La Montagne (BL). N. Babylon. N. Y.

Carl Niendorff (CN ). Dallas, Texas

Robert Nagle (RN ). Allentown. Pa.

Charles Runkle (CR), Center Valley. Pa.

Robert Roux (RR). New Orleans, La.

Vincent Smith (VS}. Bronx, N. V.

from 2200 to past 2240 with a “Letter” and
DX program. There is severe QRM from the
Miami marine radio at times. This channel
is operating dual to 9770, 6120, and 1035 kc.

4VU, R. Lumiere, Aux Cayes, 2410 ke., is
noted at 2000-2230 with English lessons and
religious programs; 4VU also operates on
9635 kc. at 0800-0830 with Spanish programs
directed to churches of the West Indies Mis-
sion in Cuba.

Indonesia—YDF, Djakarta, has moved
from 6045 to 6051 kc. and is heard at 0830
with a native ID, after which a newscast or
talk is given. The move may be only a tem-
porary one, however.

Iraq—R. Baghdad is noted daily on 6148
ke. with Arabic news at 1700. This is definite-
ly parallel to the 7180-ke. broadeast which is
also tuned at 2045.

Jordan—Amman has a strong signal to
N.A. at 2015-2045 in Eng. on 9560 kec. Ara-
bic follows.

Mozambique—Lourence Marques is heard
well with Eng. pop tunes around 0000 on
9620 and 11,760 kec. CRTBV has moved from
4840 to 4847 kc. and has a fair signal at 2255
with pop music; Eng. ID at 2300. The latter
runs parallel to 7249 ke.
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New Zealand—Wellington is heard well at
0100-0345 in Eng. to the Pacific Islands on
11,780 ke, (formerly 9540 kc.) and at 0400-
0645 to Australia. The Antarctic Sunday pro-
gram at 0315-0345 is now broadcast on 6020
ke, a move from 11,780 kc. Reports go to:
The Director, Radio New Zealand, P. O. Box
2396, Wellington.

Nigeria—A verification from Eastern Ni-
geria B/C Service, P.O. Box 350, Enugu, lists
this schedule: Sundays at 0100-1730, week-
days at 0000-0300, 0500-0930, and 1030-1730 (to
1800 on Saturdays) on 4855 ke.

The 3395-ke. outlet of R. Kaduna is tuned
at 1700-1715 with s/off at 1720; Eng. news is
presented at 1715.

Pakistan—Karachi has dropped 7008 kec.
and is airing Eng. now at 1345-1430 and
1445-1530 on 9740 and 11,674 kc. English is
also beamed to the Middle East at 0835-0850
on 21,590 ke.

Perv—A new station is to be built in Lima
by the Evangelical Alliance Mission; plans
call for at least three s.w. outlets, with con-
struction to be completed within a year.
OAX6G, R. Nacional, Tacna, 9530 ke., was
heard at 2200-2300 with semi-classical music.
OAXT7A, R. Cuzco, Cuzco, has moved from
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6240 to 6211 kc. and was hcard in Brazil
after Peking s/off; Spanish ads and L.A.
pop tunes were featured. OAX2H, R. Popu-
lar. 4910 kc., was noted at 2030 with an ID
and a strong signal.

Philippines—The Far East B/C Co., Manila,
carries Eng. at 1655-1845 (news at 1830) on
21.515. 17.805. 15.385, 11,855, 9730, and 6030
lkc.; at 0930-1100 on 11,920 kc.; at 0130-0730
on 15.300 kc.: at 1830-1930 on 15,385 kc.; at
2000-2200 and 0130-0400 on 17,805 kc.; and at
0930-1100 on 21.515 kec.

Portugal—Lisbon continues to be heard at
excelient levels with its “Voice of The West”
Eng. program to N.A. at 2100-2130 and 2300-
2330 on 6025 and 6185 kc. Many reports in-
dicate that the 6185-kc. signal is somewhat
stronger.

South Africa -Paradys has hbeen heard on
3250 kc. at 2315 in the Commercial Service
with pop dance music and English. The
9650-ke. outlet is tuned at 0200 in Eng. with

pop music: 13170 kc. at 1220 with Afri-
kaans regional news; and 4810 and 4895
ke. from 2330 s/on. The 4810-kc. channel

opens with a scripture reading, time, then
classical music and s/off at 0200; the 4895-
kec. channel opens with a bird call and an
ID is given with chimes at 2345.

sudan—R. Omduwrman has heen heard on
4935 kc. (a move from 4993 kec.) at 1610 with
chanting. The 9765-kc. outlet was also noted
at 1300 with native music, at 1830 with native
language talk, at 1845 with anthem, s/off
at 1330.

sweden—The newest Eng. schedule for
Stockholm reads: 1700-1730, 2045-2115, and
2215-2245 on 6065 kc.; 1245-1315 and 1445-1515
on 11,705 kc.; 1115-1145 on 11,705 and 15,240
ke.; 0900-0930 on 17,840 kc.; and 0730-0800
and 0945 on 17,845 kc. There is a DX pro-
gram on Mondays at 1715 beamed to Europe
on 6065 kc.

Tchad Republic—R. T'chad, Fort Lamy, 4904
kc., is apparently testing a new xmtr. It was
noted irregularly at 0020 in French, from
0040 with African music. S/off at 0100.

Togo—Lome has been heard on 5047 kc,
hut with difficulty. at 1712-1733 in French
with semi-classical music.

Tonga Islands—A rare medium-wave station
is ZCO, Nukualofa, 1020 kc. It is heard in
Alaska at 0400-0430 in Eng. on Wednesdays
with “The Voice of Prophesy.”

Vatican City—R. Vatican has been found
on a new frequency, 11,940 kc., at 1900 broad-
casting in Spanish. Other xmsns (in Eng.)
were noted on 9646, 11,740, and 15,120 kc. at
1000. There is another Spanish broadcast to
Latin America at 1930-1945 on 11,740 kc.

Windward Islands—St. Georges has been
noted on two new channels, 3280 and 9815
ke.. with a schedule of 1745 to “midnight”
(EST?). There is a news relay from London
at 2100, a home news bulletin at 1845.

Clandestine—Mail being sent to R. Liber-
tad, La Voz de Anti-Communista de America,
(7441, 7322, and 14,820 kc.) at Box 135, Miami,
Florida, is being returned with the notation
that it is not a valid address.
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TO VOLUME 16
cee+Jan.-June, 1962

AMATEUR RADIO AND SWL

Acrass the Hom Bands (Brier)
ARRL **Navice Raundup’’...... 75 Jan.

Heath HX-11 Transmitter Mar.
Masley CM-1 Receiver... Apr.
Amateur Radio and the Cammunit May
A Ward to Citizens-Band "'Hams’’.. . June
Cantral far Low-Power Statians (Brier).. May
CPO, Laud-Speaking (Rabbins}... Apr.
CW Selectivity, Improving (Brier) Feb.
DX‘ing the Broodcast Band (Stanbury) Feb.
430 ond Down (Hatfield) Mor.
Ground-Plone Antenna, 15-Meter (Brier) Apr.
Longuage, You've Gat To Knaw the (Kneitel) June

Milliwatt on 6 (Caringella).......ccocoiiiiviviniiiniieee Feb.
NASA-136 (Lamb) .......... . June
Regen Receiver, One-Tube (Brier)
RF Power Indicator, Poor Man’s {Zachary)
5-9%er (Lee)
Short Wave for Beginners {Bennett).
Short-Wave Monitor Certificate Application..............

101 Jon., 105 Mar., 84 Apr., 105 May, 84 June
Short-Wave Repart (Bennett)

Apr.
Feb.
Jan,

Q-Multiplier and Receiver Kits. 81 Jon
What Kind of DX'er Are You?. 81 Feb
What Are the Facts About Radio Swan? 77 Mar
Stations Behind the Iron Curtain...... 83 Apr.
Short-Wave Stations of Guatemal 85 May
With the Clubs............ 83 June

Sidebander, Simple {Smith).
Signal Monitor (Browning)...
Sun Jenny {Parker)
‘“10-8* De Luxe {Smith)....
Transmitter, High-Performance {Brier)........cccceeeunerrnnne 76 Jan.

CITIZENS BAND RADIO

Call-Signs, New-Style CB.......ccoverivervneniniiniin e, Mar.
Cat's Eye for CB-1 {Newton and Barnett) Apr.
CB Radio—Canadian Style June
CQ DX 11 {Moore).. Apr.
FCC Repart (Tall).....cccoveuvvereenereennnns 8 Jon., 10 Mor., May
Gaobble Killer Apr.

On the Citizens Band (Strippel).

69 Jan., 73 Feb., 58 Mar., 81 Apr., 77 May, 79 June
Regency CB-27 Ranks High..........ooovrieiericeiieiereenennens 50 Mar.
RF Power Indicator, Poor Man’s {Zachary)................ 55 Apr.

CONSTRUCTION PROJECTS

Avdio Breadboard 49 Jan.
Aunt Minnie, Introducing (Barbee).......cceoiuvviinnnins 52 Feb.
Contral for Low-Power Stations (Brier) . 83 May

CPO, Lloud-Speaking {Robbins} . 77 Apr.
CW Selectivity, Improving (Brier)....cccovvuverieevrinnennnes 77 Feb.
Diode Checker, A {Sueker) 49 June
Drainpipe 8, Clean Sound from (Weems).................. 59 June
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Electranic Bonjo—Revisited (Garner} Mar.
Emily—Robat with One-Track Miad (Dickman}. 41 Mar.
Expanded Scale Valtmetar, Impreved (Zochary 51 Mar.
Fload Life Stretcher {Gephart)... 61 Jan,

430 and Dawn (Hotfield) 46 Mar.

Gabble Killer {Smith) Apr.
Ground-Plane Antenno, 15-Meter (Brier Apr.
Hong an Electranic Picture (Busse) May
Hybrid Receiver—for the Lacals (Rabbins) Apr.
Idiat Lights Qut—Meters In {Caringella Mar
Imp Sleuth (Troiano) May
In-Car FM for MPL {Robson} Jan
Juniar’'s Partable (Patrick) Feb.
Magic Matrix (Garner).......ccocer covvrneniieniireenseenenenns Mar
Micro-Master (Marriner) May
Milliwott on 6 {Caringella)........ ccrreriiiiniieeiinnicenns Feb.
Mini-Mano/Sterea {Wartman) May
Maood Lighter (Parker) June
N-C Chorger (Friedman} Apr.
NASA-136 (Lomb) June
Pawer Supply, TO (Turner).. Jan.
Printed-Circuit P.A. (Frantz) Apr.
Q-D Tester (Burek).......... Feb.
Regen Receiver, One-Tube (Briet)....c..coovrrvriniinnnnnnnns Mar,
RF Power Indicatar, Paor Man’s {Zachary)...........c... 55 Apr.
S5-9’er (lee) ... . 47 Feb
Sensar-Matic {(Hughes) 63 Feb.
Sidebonder, Simple (Smith). 53 June
Signal Monitor (Brawning).. 51 May
Soundliner (Boston} ......cccocornens e 69 Mar.
Squarer (Calvert) ...... 58 Jan.
Stereo Sixteen Plus Four (Kyle).. 45 Jan
Sun Jenny {Parker) 59 May

Tape Recorder, De Luxe Your Portable (Blechmon).... 69 June

Tape/Slide Synchronizer {Petersen) veee 46 Moy
**10-8'* De Luxe {Smith). 41 Jan.
Transistor Controls Temperature (lppolita).....cccceeennns 46 Apr.
Transistor Substitution Box {Wortman) .. 79 May
Transistor Tester, Experimenter’s {Caringella).. . 71 Apr.

Transistorized Power Flash {Kyle)
Transmitter, High.Performance (Brier).. . 76 Jan.
Uncle Tim, Introducing {Rosner}.....ccccvrienimninunnnnnees 53 Feb.

CONSTRUCTION TIPS

... 92 Feb.

AM Receivers, Souping up (Smitk) .
. 68 Feb.

Capacitor Stabilizes Solar Cell {Turner).
Corillon, Pint-Sized (Trauffer) ... 54 Apr.
Cat’'s Eye for CB-1 {Newton and Barnett).. ... 97 Apr,
FM Listening, Add ‘'Realism’’ to (Trauffer)................ 33 Mor.
Hi-Fi Hints .....ococoiiee e 59 Feb.
Leg Tips, Tips on (Comstack).... . 99 Mar.
Mike for ‘“Big Eor’’ {Trouffer).. . 51 Jan,

Mikes, Coil-Cord Your (Blechman) e 50 May
Old Ployer, New Speed (Stillwell}... .... 87 Moy
Picture Frame Mounts Grille Cloth {Goss).. ... 64 May
Plastics, Please (leff) wee. 54 Moy
Power Supply for Transistar Radio, External {Cerrata} 28 Feb.
Resistance Box, More Uses far (Elliott).....cccereennneas 102 Mar.
Speeds Are Their Specialty {Agee) . 75 June
Why Tune By Ear? (Carlucci).... .. 54 Jan.
Workshop Tips 62 Feb.
DEPARTMENTS

Across the Ham Bands (Brier).....ooovrveninenniciiiiniennnns

75 Jan., 75 Feb., 79 Mar., 63 Apr., 81 May, 73 June
Carl ond Jerry (Frye)........

82 Jan., 82 Feb., 83 Mar., 87 Apr., 88 May, 85 June
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Electronics Datebaok 101 Apr., 104 May, 14
FCC Report (Tall) . 8 Jon., 10 Mor., 8
Hi-Fi Showease ......ccoeeiiiiiiiiiincci e e
20 Jon., 14 Feb., 26 Mar., 22 Apr., 28 May, 30
Letters from QOur Readers.........cccccvrviiniiiieinenneenenns
28 Jon., 8 Feb., 20 Mor., 10 Apr., 22 May, 8
New Produgts ........ccocveiiiiieiiiiii s

34 Jan., 34 Feb., 92 Mar., 28 Apr., 37 May, 26
On the Citizens Band {Strippel}..c.ccccoevvurvivevieiincnnnnnns
69 Jan., 73 Feb., 58 Mar., 81 Apr., 77 May, 79
POP’tranics Boakshelf ..o e
96 Jan., 30 Feb., 16 Moar., 14 Apr., 14 May, 92
POP‘tronics News SCope.........ccccviiiiiiieininniiiiiiiienes
6 Jan., 6 Feb., 6 Moar., 6 Apr., 6 May, 6

Short-Wave Repart (Bennett)..
81 Jan., 81 Feb., 77 Mar., 83 Apr., 85 May, 83

Tips ond TechniGUEes........ccviviviiriiiiiiiee s ceveaiees
38 Jan., 24 Feb., 37 Mar., 34 Apr., 34 May, 20

Transistor Topics {Garner)........coccceieveiviiiiiienes vevenenes
74 Moy, 76

78 Jan., 78 Feb., 74 Mar., 78 Apr.,

FEATURE ARTICLES

American FM, What's Wrong with {(Angus).

Audiometer, Quick-Check {Kutschbach).
Bypass Capacitor, Getting To Know the {Doyle .91
Carl ond Jerry {Fry@) ..o e eeee e

82 Jan., 82 Feb., 83 Mar., 87 Apr., 88 May, 85
Crossword Puzzle .......ccooiniiiiiiiiiiinenn. .6G Jon., 70
Deutsche Mark for Your Thoughts {Kutschbach)........ 78
DX’ing the Broadcast Band {Stanbury)..........c.cceeeeees 69

Electronics Schools {Llenk)
Key to Your Future (Part 1)
Correspondence Schaols (Part 2)
Residence Schools (Port 3)
‘‘Eye’” far Small-Boot Skippers.
Fingertip Bulbs Light Space
Hobnobbing with Horbaugh {Harbough)...................
74 Jan., 91 Mar., 66 Apr., 67
Languoge, You've Got To Know the {Kneitel)
Music To Work By {Mandell}
Plastics, Pleose (Leff)....
POP’tronics News Scope.
6 Jon., 6 Feb., 6 Mor., 6 Apr., 6 May, 6
Quiz {Balin)
Capacitor Function .
Coil Function
Electronic Unit
Magnetic Phenomeno
Resistor Function
Transformer

Rodiooctive Voice for the Northlan 50
Short Wave for Beginners {Bennett) . 52
Tronsistor’s Temperature, Toking Your (Fitchen . 65
TV Screens, ‘’Line Blender’’ for. 71
UHF-TVY, Must We Hove (Gilmore) . 41

Woardonics {Ambrose)

HI-FI/STEREO AND AUDIO

June
Moy

June

June

June

June

June

June

June

June

June

June
Jan.
Jan.

June
Mar,
Moy
Feb.

Mar.
Apr.
June
Moy

June
June
May
May

June

June
Moy
Feb.
Jon.
Apr.
Apr.
Jon.
Jon.
Jan.
May

American FM?, What's Wrong with (Angus).............. 45 June
Audio Breadboord {Trauffer) . 49 Jon.
Aunt Minnie, Iniroducing (Barbee)... . 52 Feb.
Corillon, Pint-Sized (Trouffer). . . 54 Apr.
Droinpipe 8, Cleon Sound from {Weems) . 59 June
FM Listening, Add '"Realism’’ to {Trauffer) . 33 Mar.
Hi-Fi Hints . 59 Feb.
Hi-Fi Showease .. .......ooiciiniiiiiiniiiecin e

20 Jan., 14 Feb., 26 Mar., 22 Apr., 28 May, 30 June
June, 1962

Hybrid Receiver—for the Loeals (Robbins)
Imp Sleuth (Troianok
In-Car FM for MPL (Robson)...
Mike for ‘'‘Big Ear’’ (Trauffer,
Mini-Mono/Stereo {Wortman)

May

Music To Work By {Aandell) Moy
Old Player, New Speed {Stillwell) . May
Picture Frome Mounts Grille Cloth {Goss) . 64 Moy
Printed-Circuit P.A. (Frantz}) Apr.

Regal Sound fram Regal 300 Kit {Electra-Voice).
Sauadliner {Boston)

Sounds You Didn’t Hear. o June
Speeds Are Their Specialty {Agee . 75 June
Squarer {Colvert) ................. ... . 58 Jan.
Stereo Sixteen Plus Faur {Kyle)... 45 Jan.

Taope Recorder, De Luxe Your Portable (Blechman).... 69 June
Tape/Slide Synchronizer {Petersen)
Tender Touch
Uncle Tim, Introducing (Rosner).
Why Tune By Ear? {Carlucci)

PRODUCT REPORTS

Q-Multiplier and Receiver kits {Heath HD-11 and

GR-F1) e Jon.
Receiver (Mosley CM-1) Apr,
Regal Sound from Regal 30Q Kit (Electro-Voice Mor.
Regency CB-27 Ronk« High Mor.
Sounds You Didn’t Hear (Fairchild '*Componder’’) June
Tender Touch {Rek-O-Kut ‘‘Auto-Paise’’).. June
Transmitter {Heathkit HX-11] Mar,

TEST EQUIPMENT
Diode Checker, Avtosnatic {Sweker) June
Expanded Scole Voltmeter, Improved (Zochary) Mar.
Imp Sleuth {Troiano) Moy
Micro-Master (Morriner) . May
Q-C Tester {Burek) Feb.
RF Power Indicator, Poor Man’s {Zachary).. Apr.
Signal Monitor {Browning) May
Troasistor Tester, Experimenter's (Caringello). Apr.

TRANSISTORS

Aucgio Breadboard {Troufferk
CPO, Lloud-Specking {Robbins)..
Electronic Banjo—Revisited (Sorner)
Emily—Robot with Cne-Track Mind {Dickman)..

Apr.

Hybrid Receiver—for the Loacals {Robbins) Apr.
Imp Slevth {Troiana) May
Junior’s Portoble (Patrick). Feb.
Micro-Master (Marriner) Moy

Power Supply for Transistor Radio, External (Cerrc'o) 28 Feb.
Power Supply, TD (Turner)........cccoooviineeennieinieee e Jan.

Printed-Circuit P. A. (Frantz) Apr.
Q-C Tester (Burek)............... - Feb.
Signal Monitor {Browning). May
Sun Jenny (Porker) Moy
Tope/Slide Synchronizer (Petersen) Moy

Transistor Controls Temperature {lppolito)..
Transistor Substitution Box {Wortman)
Tronsistor Tester, Experimenter’s {Caringello).

May

(Garnar). ..o
78 Apr.,

Tronsistor Topics

78 Jon., 78 Feb., 74 Mar.,
Tronsistorized Power Flosh (Kyle) .
Transistor’s Temperature, Toking Your (Fu'chen) ...... . 65 Jan.

—30-

74 May, 76 June
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On the Citizens Band
(Continued from page 80)

net, perhaps the largest coordinated CB
activity yet held, include (in alphabetical
order) Bristol, Elizabethton, Erwin,
Greenville, Johnson City, Jonesboro,
Kingsport, and Morristown (all in Ten-
nessee), and Abingdon, Bristol, Chil-
howie, Damascus, Glade Springs, Mar-
ion, Norton, St. Paul, and Saltville (all
in Virginia).

A challenging organization is the
Radio Rescue Service of East Hartford,
Conn. Members are receiving first-aid
and rescue training, and their mobile
units are not only equipped with radios
but also with first-aid supplies; meet-
ings are devoted to improving their pro-
ficiency in first-aid and disaster work.
This organization has gained the recog-
nition of several local police and fire de-
partments.

The Niagara Frontier CB club has
been taking applications from members
wanting to join the Civil Defense team,
and local officials are supporting the
move. Contact Barb Urban, 20Q0619, 209
Fletcher St., Tonawanda, N.Y., if you're
interested. This club also plans its an-
nual PONY Jamboree on August 10, 11,
and 12 at the National Hose Grounds in
Tonawanda; admission is $2.50 per per-
son, but those under 18 years of age will
be admitted free. B0

Master control station of telethon collection net
discussed above was located at WCYB-TV transmit-
ter site atop Holstan Mountain, near Bristol, Va.
Photo and information were supplied by Tommy Mil-
ler, 6Q4427, of the Johnson City (Tenn.) CB Club.

Always say you saw it in—POPULAR ELECTRONICS
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ELECTRONICS MARKET PLACE

RATE 60¢ per word. Minimum 10 words prepaid. July issue
POPULAR ELECTRONICS, | Park Ave.. New York 16, N. Y.

FOR SALE

GOVERNMENT Sells Surplus: Electronics; Oscilloscopes;
Transceivers; Test Equipment; Radar; Sonar; Walkie-
Talkies; Boats; Jeeps; Aircrafts; Misc.—Send for “'U.S.
Depot _ Directory & Procedures’’—$1.00—Brody, Box
425(PE), Nanuet, New York.

TV Tuners—Rebuilt or Exchanged $9.95 complete—all
types—fast, guaranteed service. Send tuner with all parts
to: L.A. Tuner Exchange, 4611 West Jefferson Bivd., Los
Angeles 16, California.

GOVERNMENT Surplus Receivers, Transmitters, Snooper-
scopes, Parabolic Reflectors, Picture Catalog O¢.
Meshna, Maiden 48, Mass.

WPE-SWL-CB-QSL Cards — Samples 10¢ — “Brownie’’
W3CJ1, 3110A Lehigh, Allentown, Penna.

DIAGRAMS for repairing Radios $1.00, Television $2.00.
Give make, model. Diagram Service, Box 672-PE, Hart-
ford 1, Conn.

BEFORE You Buy Receiving Tubes or Hi-Fi Components
send now for your giant Free Zalytron current catalog—
featuring nationally known Zalytron First Quality TV-
Radio Tubes, Hi-Fi Stereo Systems, Kits, Parts, etc. All
priced to Save You Plenty—Why Pay More? Zalytron Tube
Corp., 220 W. 42nd St., NYC.

“SPECIAL! WPE-SWL-CB-QSL cards, 3 colars, $2.50 per
100—Free Samples, Garth, Jutland, New Jersey.”
CITIZENS Band—Maximum quieting with OZCO “Snooz-
er.” Largest selling add-on squelch still only $2.00 each,
$3.95 pair postpaid! Guaranteed. 0ZCO, Canaan, Con-
necticut.

SAVE dollars on radio, TV-tubes, parts at less than manu-
facturer's cost. 100% guaranteed! No rebrands, pulls.
ﬁet}uest Bargain Bulletin, United Radio, 1000-E, Newark,

closes May 6th. Send order and remittance to Martin Lincoln,

CB'S-Want to transmit fusther? Add #5686 final RF tube
to get maximum efficiency 75%. Plus diagrams informa-
tion on many other ideas. $1.00 C.B. Improvement Co.
70 Hill St., Bloomfield, N. J.

FREE—R.C.A., G.E., etc. tubes catalog. Discount to 75%
from list. Picture tubes at 75¢ inch up. Parts, parts kits
at 1/10 original cost. Needles, tube testers, silicons, se-
leniums, 7" TV bench test tube. $6.99—and more. Arc-
turus Electronics Corp., P.E. 402—22nd Street, Union
City. New Jersey.

PROFESSIONAL Electronic Projects—Organs, Timers,
Computers, Industrial, etz. $1 up. Catalog Free. Parks,
Box 1665, Seattle 55, Washington.

PHOTO-MULTIPLIER power transistor. Complete Photo-
electronic system in one unit. Make your own photo con-
trol systems, door openers, burglar alarms, door chimes,
light controls, counters, motor activation, electronic tar-
gets, electronic toys. Includes complete instructions,
manual with ten unusual applications, Only $2.95 ppd.
Photoelectronics, Box 301, Cedarhurst, N. Y.

BUILD amazingly sensitive transistorized treasure finder.
Available partially wired. Inexpensive. Simple illustrated
plans, details. $2. Deekits, Box 7263-D, Houston 8, Texas.
TV tuners rebuilt $9.95—Ninety day guarantee. Western
Tuner Rebuilders, 4130 EI Cajon Blvd., Los Angeles,
California.

2 X 3 FCC warning decal against illegal use 35¢ each,
3/$1.00. Code caller, (Q Bird), kit $2.50, wired $3.50. CB
Products, Box 457, Encino, California.

CB QSLs—$2.00 per 100 postpaid. Glossy, red and green.
Free sample. Hobby Print Shop, Umatilia, Fla.

DIAL telephones, cradle type. Use for private systems,
intercoms, etc. Recent Stromberg-Carison. $4.75 each.
Guaranteed, 4476 Van Ness, Fresno 4, Calif.

POLICE radar detector parts cost only $3.00. Send $1 for
plans which includes Jam mer information to Radet, P.O.
Box 7432, Cleveland 30, Ohio.

RUBBER Stamps personal or Business write. N. Al-
bergo 121-18 Rockaway Blvd. South Ozone Park 20, N.Y.

“EMBOSSED business cards, 1,000 $4.00; Miniature
$3.00. Card Service, Box 2131, Tulsa, Oklahoma.”

INVESTIGATORS, write for free brochure on latest sub-
miniature electronic listening devices. Dept. 4A, Ace
Electronics 11500 NW 7th Ave., Miami 50, Fla.

CB WPE QSL Cards, Finest Quality, Multicolor, 10¢ For
Samples. Radio Press, Box 24, Pittstown, New Jersey.
CB—Now use just one mobile antenna for both CB and
broadcast radio—even at the same time! OZCO 1-10’er
Signal Divider guaranteed unsurpassed! Only $5.95 post-
paid. Free literature. Ozco, Canaan, Conrecticut.
BARGAINS! Used CB, amateur equipment! List 10¢.
Brands, Sycamore, lllinois.

TRANSFIRE Transistor electronic ignition. Saves gas,
tune-ups. Points, plugs last to 100,000 miles. Top per-
formance, improved starting. Parts, Complete systems,
Kits, from $34.95. Literature. Palmer Electronics, 40E,
Carlisle, Massachusetts.

SMALL set builder’'s big information catalog—25¢, re-
fundable, Laboratories, 1131-L Valota, Redwood City,
California.

HiFi AMPLIFIERS, tuners, speakers, radios, telescopes,
microscopes, cameras, Free Catalog. GM PhotoElectron-
ics, 623 Gay, Knoxville 2, Tennessee.

CB’ERS dual conversion adapter kit, all parts, schematic,
pictorial; hear only the channel you tune. For HE-15,
15A; TR-800, 910, etc. $14.95, with tubes_ $16.95, For
HE-20, 20A; Mark VIl $15.50, with tubes $17.50 or $5.00
deposit plus C.0.D. Bainbridge Radio, 2649 Bainbridge
Ave., New York 58, N. Y.

DIAGRAMS: TV $1.25, Radio $.50. Misc.
Cooper, Santa Ana, Calif.

CONVERT Any television to sensitive, big-screen oscillo-
scope. Only minor changes required. Simple plans
$1.95. Relco, Box 10563, Houston 18, Texas.

DIAGRAMS—For T.V. $2. Radio $1. Hiett Diagrams, Box
816, Laredo, Tex.
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TELEPHONE extension in your car. Answer your home
telephone by radio from your car. Complete diagrams
and instructions $2.00. C. Carrier Co., 5880 Hollywood
Blvd., Hollywood 28, Calif.

EAVESDROP with a pack of cigarettes. Miniature tran-
sistorized FM radio transmitter. Complete diagrams and
instructions $2.00. C. Carniier Co., 5880 Hollywood Bivd.,
Hollywood 28, Calif.

BE a spy. Correspondence course on wire tapping, bug-
ging. telescopic sound pickup, recording techniques,
microphotography, and invisible photography. tessons
in surveillance, tailing, and use of equipment. Complete
course $22.50. C. Carrier Co., 5880 Hollywood Bivd.,
Hollywood 28, Calif.

TV tape recorder. Build your own video recorder. Com-
plete correspondence course and construction details.
$22.50. C. Carrier Co., 5880 Hollywood Bivd., Hollywood
28, Calif.

TELEPHONE voice switch (LS-500). Actuates automati-
cally and unattended any tape or wire recorder, Pictorial
installation instructions included. $23.75. Post Paid US.
WJS Electronics, 1130 N. Highlands Ave., Los Angeles
38, Calif.

INVESTIGATORS. Do your own sound work. Send $1.00
for brochure of latest electronic equipment. WJS Elec-
tronics, 1130 N. Highland Ave., Los Angeles 38, Calif.
CONSTRUCTION details for all electronic projects: $50
TV camera, transistorized automobile ignition, $35 color
TV convertor, $4.75 each. TV tape recorder construction
details & correspondence course, $22.50; Electronics
course $22.75; digital computer kit & course $27.50, DB
Enterprises, 8959 Wonderland Ave., Hollywood 46, Calif.
EMERGENCY Power Convert Auto Type Generator For
120V 60cy Output To 750W Instructions $2.50 Winding
Kit Less Generator $7.95. W. Houck, Box 8331, Orlando,
Fla.

m
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POLICE radar detector, and legal jammer. Stop before
those radar speed traps. Easy to build for less than
$10.00; used with your car radio. Complete construction
details $3.75. C. Carrier Co., 5880 Hollywood Blvd.,
Hollywood 28, Calif.

MORSE code by sleep teaching. Guaranteed. 4 taped
lessons to 18 WPM; $12.95 each, Electro-Sleep, 8959
Wonderland Ave., Hollywood 46, Calif.

CITIZENBANDERS. For the utmost in sensitivity and low
noise, replace that noisy pentode R.F. amplifier tube with
our New Plug-in Nuvistor stage. $17.95 Complete. Specify
set make, model, Tube number to be replaced, Free lit-
ﬁ'atrln"e available. Raytronics, P.O, Box 938, Battle Creek,
ich.
TV Tuners—rebuilt or exchanged $9.95. Most tuners
shipped same day received. Valley Tuner Service, 18530
Parthenia, Northridge, Calif.
DO secret investigative work with supersensitive direc-
tional microphone. Detects a whisper at great distances.
Easily constructed for $7. lllustrated plans $2. Dee Com-
pany, Box 7263-F, Houston 8, Texas.
WASHING machine, Dryer parts, informative booklet,
discounts, (Free “Trouble Diagnosis chart’” included)—
25¢ Refundable on first order. Basik Co., Dept. P.E.6,
1839 So. 22nd St., Phila. 45, Pa.
TELEPHONES—Antique, Modern, French, any Model—Also
Parts & Misc. Telephone Equipment of all kinds—Price
List 50c. Delta, Box 2262, Dallas 21, Texas.
TOP quality transistor broadcaster. Variable frequency!
No license required. Kit—$3.70 complete. Pp. Dean Radio,
3505 Crown Place, Spokane, Washington.
RADIO & Television Parts below wholesale. Request Free
Bulletin. Buckeye, Fairlawn Station, Box 5122, Akron,
Ohio.
SK-3-RF Preselector fits GW-10, GW-11, boosts sensitivity
3-8’ units. Complete kit, $8.99; wired $11.99; postpaid.
Holstrom Associates, Box 8640, Sacramento 22, Cali-
fornia.
HAMS, SWL'S. Tunable 3.5-30 megacycle SK-20-RF pre-
selector boosts receivers 20+DB without modification.
Complete kit, built-in power supply, $18.98 postpaid.
Holstrom Associates, Box 8640, Sacramento 22, Cali-
fornia.
C’'BILEERS. Use CB antenna for transceiver and auto
radio simultaneously! DP-2 kit, $4.49 postpaid. Holstrom,
Box 8640, Sacramento 22, California.
LIGHTERS—European Imports—Zippo Type—Call Letters
Beautifully Mounted—$2.50 Each—Jordan—Box 3074,
Philadelphia 50, Pa.
GARAGE Door Operator Kits—Edwards famous KR-50 kit.
Easily assembled and installed. Available with or without
remote car control. Thousands sold. Priced from $59.95.
Write for literature. Edward T. Fink Co., Inc., 284 Nep-
perhan Ave., Yonkers, N. Y., Dept. PE.
CLOSING out test equipment, tubes, photofacts. Shaw,
Box 1171, Poughkeepsie, N. Y.
POCKET sized, low impedance, square-wave generator.
Variable Frequency, 200 to 4000 cycles. Build it yourself
for $9. Send $1.00 and stamped envelope for schematic
to, Ace, 11500-F NW 7th Ave., Miami 50, Florida.
RARE Tubes. Used Parts. Send Stamp. Airway, 10144 W.
Jefferson, River Rouge 18, Michigan.

WANTED

TRIGGER—WSIVJ. We Buy Shortwave Equipment For
Cash. 7361 North, River Forest, Ill., Phone PR 1-8616.
QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed.
Free Circular. Mercury Terminal, Norwood, Mass.

OLD Canadian Coins, Electronic Parts, Stamps, Radios,
Etc. Send What you Have to: Howard A, Little, Bonavista,
N.F.L.D.

'~ SURPLUS 8

JEEPS $278, Airplanes $159, Boats $7.88, generators
$2.68, typewriters $8.79, are typical government surplus
sale prices. Buy 10,001 items wholesale, direct. Full de-
tails, 627 locations, procedure only $1.00. Surplus, Box
789-C1, York, Penna.

GOVERNMENT Surplus, Radios, Jeeps, Walkie Talkies,
Boats, Etc. Buy Direct. Send For Locations & Procedures.
50c. Why Pay More? Delta, Box 2262-J, Dallas 21, Texas.
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HIGH-FIDELITY

DISGUSTED with "Hi” Hi-Fi Prices? Unusual discounts
on your High Fidelity Requirements. Write Key Elec-
érzgé%s, 120 Liberty St.,, New York 6, N. Y. Cloverdale

DON'T Buy Hi-Fi Components, Kits, Tape, Tape Record-
ers until you get our low, low return mail quotes: “We
Guarantee Not To Be Undersold.” Wholesale Catalog
Free. Easy time payment plan, 10% down—up to 24 mos,
tb? pYay. Hi-Fidelity Center, 220 PC-E 23 St., New York 10,

PROMPT Delivery, Lower Prices. Amplifiers, Tape Re-
<(::orders, Ttne’&s,Betc. Ng lCat(a:Iogs, Individual Quotes.
ompare. L. M, Brown Sales Corp.,, Dept. P, 2 .
St., N. Y. 10, N. Y. P P 58
PRICES? The Best! Factory-Sealed Hi-Fi Components?
Yes! Send for free catalog. Audion, 25P Oxford Road,

Massapequa, N. Y.
RECORDERS, Components. Free wholesale b
Carston, 125-P East 88, N. Y. C. 28. R

TAPE AND RECORDERS

SELF-Hypnosis may help you many ways. New tape or
LP-record teaches you quickly, easily! Free literature.
%cKlmley Company, Box 3038, San Bernardino, Cali-
rnia.
TAPE Recorders, Hi-Fi, components, Sleep Learning
Equipment, tapes. Unusual Values. Free Catalog. Dress-
ner, 1523PE. Jericho Turnpike. New Hyde Park, N. Y.
SAVE 30% Stereo music on tape. Free bargain catalog/
blank tape/recorders/norelco speakers. Saxitone, 1776
Columbia Road, Washington, D.C.
RENT Stereo Tapes—over 2,500 different—all major la-
bels—free catalog. Stereo—Parti, 811.G Centinela Ave.,
Inglewood 3, California.
4/TR Stereo Tapes—bought, sold, rented, traded! Free
Catalog/Bargain closeouts. Columbia, 9651 Foxbury,
Rivera, California.
DISCOUNTS 73%! Quality recording tape. Catalog: Tape,
2028 Garth Avenue, Los Angeles 34, California.
GLOBAL Tape Recording Exchange Hobby Club most re-
warding hobby known for all ages, music, educational
knowledge, or small talk. Write Mailway Co., 216 W. Jack-
son Blvd., Chicago 6, lil. or 51 W. 35th St., New York 1,
New York.

PATENTS

PATENT Searches, $6.00. For free Information Record,
and “Information Inventor's Need, write: Miss Heyward,
1029 Vermont Avenue NW, Washington 5, D. C.

INVENTIONS WANTED

INVENTIONS wanted. Patented; unpatented. Global Mar-
keting Service, 2420-P 77th, Oakland 5, Calif.

INSTRUCTION

NEW Trade? Electronic, Mechanical Drafting pay $150
week. Send $2 first lesson, complete home study course
$25. Prior Inc., 23-09 169th St., Whitestone 57, New York.
FCC LICENSE in 6 Weeks, First Class Radio telephone.
Results Guaranteed. Elkins Radio School, 2603B Inwood,
Dallas, Texas.

LEARN While Asleep, hypnotize with your recorder, pho-
nograph. Astonishing details, sensational catalog gee!
§Ie?p-Learning Association, Box 24-ZD, Olympia, Wash-
ington.

ELECTRONICS simplified. Amazing method. Complete
course $9.95. Stegotronics, Colchester, Connecticut.
WHATEVER your needs, Popular Electronics classified
can solve them. Simply place an ad in these columns
and watch your results pour in.

Always say you saw it in—~POPULAR ELECTRONICS
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PHOTOGRAPHY-FILM,
EQUIPMENT, SERVICES

SCIENCE Bargains—Request Free Giant Cataliog ‘'CJ”
—144 pages—Astronomical Telescopes, Microscopes,
Lenses, Binoculars, Kits, Parts. War surplus bargains.
Edmund Scientific Co., Barrington, New Jersey.

STAMPS AND COINS

FOR Sale—Newfoundland Stamps! 100 Fine Newfound-
land Stamps-$1.00. 100 all different—-$3.50. Harry
Phillips Sales, Bonavista-2S, Nfld, Canada.

TOPS! Fascinating coin collection from Cameroons, For-
mosa, Vatican, etc. and foreign banknote. Catalog Price
over $1.50! Only 10¢ with exciting coin approvals! Little-
ton Coin Company, Littleton T-12, New Hampshire.

105 DIFF. U.S. only 25¢ Approvals, Inc. Shelron, P.O. Box
187-J, Hempstead, N. Y.

GIGANTIC Collection Free! Includes triangles, early
United States, animals, commemoratives, British Colo-
nies, high value pictorials, etc. Complete collection plus
big illustrated magazine all free. Send 5¢ for postage.
Gray Stamp Company, Dept. Z2, Toronto, Canada.

1960 UNITED NATIONS commemorative stamps, all mint
4c and 8c commemorative sets only one dollar with re-
quest for approvals, Adults only. Martin Stamp Co., Box
12-A, Gravesend Sta., Brooklyn 23, New York.

200 WORLDWIDE stamps 25c, satisfaction guaranteed,
approvals, Juergens, 109 Mt. Holly, Amelia 2, Ohijo.

LEATHERCRAFT

FREE “Do-It-Yourself' Leathercraft Catalog. Tandy
Leather Company, Box 791-B44. Fort Worth, Texas.

PLASTICS

NEW Liquid Casting Plastic, clear, colors. Embed real
flowers, butterflies, photos, coins. Send 25¢ for two hand-
books '‘“How to Cast Liquid Plastics” and “How to Make
Extra Money at Home.” Castolite, Dept. C-108, Wood-
stock, Illinois.

BUSINESS OPPORTUNITIES

BUY Direct from factories. Appliances, cameras,
watches! Free details! Cam Co., 436 PE Bloomfield Ave.,
Verona, N

VENDING Machines—No Selling. Operate a route of coin
machines and earn amazing profits. 32-page catalog
free. Parkway Machine Corporation, Dept. 12, 715 Ensor
St.. Baltimore 2, Md.

ELECTROPLATING equipment and supplies. All types for
home work shops. Free Catalog. HBS Equipment Divi-
sion, 3445 Union Pacific, Los Angeles 23, Calif.

MAKE $25-$50 Week, clipping newspaper items for pub-
lishers. Some clippings wosth $5.00 each. Particulars
free. National, 81-EG, Knickerbocker Station, New York
City.

ACCORDION amplification supplies: Earn extra money
at home by custom amplifying accordions and pianos.
We supply complete instructions, full kits or parts. Send
25c for brochure. Box 206. North Wales, Pa.

EDUCATIONAL
OPPORTUNITIES

ENGINEERING Education for the Space Age. Northrop
Institute of Technology is a privately endowed, nonprofit
college of engineering offering a complete Bachelor of
Science Degree Program and Two-Year accredited tech-
nical institute curricula. Students from 50 states, many
foreign countries. Outstandingly successful graduates
employed in aeronautics, electronics, and space tech-
nology. Write today for catalog—no obligation. Northrop
Institute of Technology, 1179 West Arbor Vitae Street,
Inglewood 1, California.

DETECTIVE Profession. Hame Study. Lapel pin, Certifi-
cate, Future. Box 41197-AG, Los Angeles 41, Calif.
TAKE Bachelor's and Master’'s Degree correspondence
courses from leading universities! Directory of 6,000
<:c0ti|yfses—$2.00. College Research, North Highlands 3,
alifornia.

; EMPLOYMENT
INFORMATION

HIGH Paying Jobs in Foreign Lands! Send $2,00 for com-
plete scoop! Foreign Opportunities, Box 172, Columbus
16, Ohio.

EARN Extra money selling advertising book matches.
Free samples furnished. Matchcorp, Dept. MD-12, Chi-
cago 32, lllinois.

WORK in sunny Arizona. Information and current job
listings, $1.00. Thompson Enterprises, P.O. Box 6561,
Dept. P.E.. Phoenix 5, Arizana.

MISCELLANEOUS

INDEPENDENT Thinkers—investigate Humanism! Write
American Humanist Association, Dept. PE, Yellow
Springs, Ohio.
PEACH Brandy—Cherry Cordial--Wine—Beer—old rare
formulas for personal use. Send $1.00. Research Enter-
prises, Dept. D, 29 Samoset Road, Woburn, Mass.
“GIANT Arms.”” Dr. Young's, D.C. Revolutionary discov-
ery. $2. Satisfaction or refund. Gaucho, Box 9309-E8,
Chicago 90.
HYPNOTIZE! Practical Instruction Course $1 (guaran-
teed!). Crystal's, 28-PPE2, Millburn, New Jersey.
AUTHORS! Learn how to have your book published, pro-
moted, distributed. FREE booklet ‘““ZD,” Vantage, 120
West 31 St., New York 1.
“HOME Brewing! Beers, Wines.” Complete instructions
$1. (Guaranteed.) Crystal's, 28-BPE6, Millburn, New
Jersey.
HYPNOTIZE Unnoticed, quickly, effortlessly or refund!
WOusands satisfied! $2. Timner, Box 244, Cedarburg,
isc.
RECEIVE Big Mail! Samples, magazines, catalogues. Get
listed 25¢, Logan, (300-A), 8-288 Charles, Winnipeg 4,
Manitoba.
NEW Vortex theory for elementary particles and forces.
30 pages. 25 cents ppd. C. F. Krafft, 4809 Columbia
Road, Annandale, Virginia.

FREE Book ‘990 Successful, Little-Known Businesses.”
Work home! Plymouth—455R, Brooklyn 4, New York.
SECOND Income From Oil Can End Your Toil! Free Book
And OQilfield Maps! National Petroleum, Panamerican
Bldg.—ZD, Miami 32, Florida.

EARN $3.00 hour—home sparetime. Easy Pump Lamps
assembling, No canvassing. Write: Ougor, Cabot 15,
Arkansas.

MAKE Money Making Leathergoods 1148 Ideas, Free in-
formation. Tandy Leather Co., Box 791-G2, Fort Worth,
Texas.

I MADE $40,000.00 Year by Mailorder! Helped others
make money! Start with $10.00—Free Proof. Torrey, Box
3566-N, Oklahoma City 6. Oklahoma.

ASSEMBLE artificial lures at home for stores. Materials
iu;;_rlnliqg free. Profitable! Write: Lures, Ft. Walton Beach
, Florida.
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Rackierlic

SONGWRITERS, with publisher contacts, want song
ideas. Share royalties. No fees. Send poems: Songwrit-
ers’ Associates, 1650 Broadway, N. Y, 19-V.
“HYPNOTIZE . . One word . . One Fingersnap,” on stage.
Satisfaction—or refund. $2. Hypnomaster, Box 9309-ES8,
Chicago 90.

“HOMEBREW GUIDE” Complete MNlustrated Instruction
Manual, $2.00. Supply Catalog Included. CalBrew Sup-
plies, Box 1005, Seaside, California.

SEXTANTS aircraft fairchild jaguar watch powered shoots
stars, astronauts $37.50. VHF-FM transceiver 144-174MC
including mike, speaker, control, antenna $1.50. Other
surplus aircraft parts applicable to marine, Write O'Keefe
Surplus Aircraft, Box 284, Stanhope, N. J

INVESTIGATORS, free brochure, latest subminiature
electronic listening devices. Dept-6K, 11500 NW 7th Ave.,
Miami 50, Fla.
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BO D & BRANDED RAD
' Qty. Type Price | Qty.Type Price [ Qty. Type Price | Qty. Type Price
__Dz4 J9 | __6AU4 82 | __6J6 67 120x6 .54
—1AX2 .62 6AUE .52 6K6 .63 1204 .69
1B3 .79 BAUT 61 6L6 1.06 | __12DB5 .69
1IDNS .55 | ___GAUS .87 6N7 .98 _12DE8 .75
163° .19 6AVE 41 684 .51 12018 .85
] ) 13 .79 6AWE 90 | __6SATGT .76 12046 1.04
i) ' ) | h | 1K3* .18 6AX4 .66 6SG76T .41 12087 .79
RS 62 6AX5 74 6SHTGT .49 12D75° .76
154 58 | ___6AXT7 64 | ___6SJ7 88 | __120T7° .18
185 .51 6AX8" .92 6SKI6T .74 12D718" .79
174 .58 6BA6. .50 6SL7GT .80 120U7 1.01
1u4 .57 | __6BA8 .88 | ___6SN7GT .65 12D0W8* .89
1U5 .50 6BC% .61 65Q7 33 ] 12026 56
_1X2B .82 __6BCT .94 __6T4 .89 | __ 12ED5 .69
! —_2AF4 .96 | __6BC8 897 678 .85 J12EG6 .54
2BN4 64 6BDS 125 | _6UB .83 12EK6 .56
2ENS5* 45 | ___6BE6 55| __6VGET .54 | __12EL6 .50
| __3ALS 42 | __6BF5 .90 W4 60 _12EM6 .79
—_3AU6 51 __6BF6 .44 __6W6 TV 12ENE .78
—3AV6 41 | __6BG6  1.66 6X4 39 | __12E26 53
—_3BA6 51 6BH6 .65 6X56T .53 12F8 66
—3BCS .54 6BH8 87 | __ 6X8 80 | __12FA6 .79
DAD ) K —_3BE6 .52 __6BJ6 62 | __7A8 .68 _12FM6 .43
__3BN6 .76 6BJ7 .19 TAU7 .61 [12FR8 91
__3BUB .78 | __6BKY 85 | _7B6 69 [ __12Fx8 .85
=iy, » - —.3BY6 .55 6BL7  1.00 JEY8® 73 | __126C6 1.06
- - - -3B26 .55 _6BN4 57 _7F8 .90 12]B .84
3CB6 .54 _6BN6 .74 | __IN7 90 | 12%5 .85
AR | 3CS6 .52 6B06  1.05 187 1.01 | 1216 .58
' —_3DG4* 8BS 6BQ7 1.00 | ___7Y4 69 | __125A7 92
- 3DKB* .60 6BS8 9D | __8AUS 83 | __128F7 .69
5 . —_3bT8 50 6BUB .70 | __BAWB 93 | __ 12SHT 49
| i 304 63 | _6BX7 1.02 8BO5 60 | __128)7 67
305 .80 6BYS 115 8C67 62 | __125K7 74
RAD < &) J )
»
OVER 500 | OTHER MAIL ORDER TUBE oM
384 61 6BY6 54 _8CM7 68 | __12SL7 .80
3v4 58 6BY8 66 8CNT 97 | __12SNT 67
—_4B07  1.01 6B26 55 _8CS7 74 | 12807 .78
& 4B27 96 6B27  1.01 _BCX8 93 12u7 62
4828  1.10 6B28  1.08 8EBB 94 12v6 53
- ___4CS6 61 6C4 .43 _BSNT 66 | __12w6 .69
1l gt —_4DT6 .55 6CB6 55 9CLe .19 _12X4 .38
‘ —_5AM8 .79 6CD6  1.42 _1ICYY 05 17AX4 67
___5AN8 .86 _6CE5" .57 | __12A4 .60 17806 1.09
5AQ5 52 6CF6 .64 12AB5 .55 17006 1.06
SASB* .86 6C67 .61 12AC6 .49 17W6 .70
i I 5AT8 .80 6068 .77 12AD6 57 18FW6* .49
LITE 1} | 5Ave  1.01 6CK4" 70 12AE6 .43 18FY6° .50
U.S. A (] ' 5BCB .78 6CL8 18 1287 94 18FX6° .53
[ 5BE8 .83 6CM6 64 12473 13 19AU4 .83
5BK7 .82 6CM7 66 12AF6 .49 | __19BG6 1.39
THE SIGN OF 5807 .97 6CMB” .90 | 1246 46 [ __19C8 1.14
RAD-TEL'S 5BR8 .79 sgzg .25 125 .45 | __19T8 .80
5BT8° 83 | 6 84 12AL8 85 | __ 21EX6 1.49
HEdz T 5CG8 76 6CR6 51 12405 .60 25AV5 .83
5CL8 76 6CS6 57 1276 43 | __25AX4 .70
5CM8* .90 6CS7 69 | __12AT7 .76 25BK5 .91
X 5008 .84 6CUS .58 12AU6 51 _25B06 1.11
Manufacturers Suggested List Price 5025 .72 6CU6  1.08 124U7 60 | __25¢5 .53
SEAE .80 6CY5" .70 12AV6 41 | __25CA5 59
FREE | [—‘ Send For New Tube [ 1 Send For Trouble SEU8 80 6CY7 n 12AV7 .75 25CD6  1.44
. L. & Parts Caialog L._{ Shooting Guide 516 68 6DA4" 68 12AX4 67 | __25CU6 1.11
578 .81 6DB5 .69 12AX7 .63 25DN6  1.42
pUBL'C ADDRESS SYSTEM—507 UFF 504 .60 6DB6 .51 128Y7 144 25EH5 .55
0 508 81 BDE 58| _12Az7 86 | _25ls 5
ard 5v3 .90 6DG6 59 12B4 d 5 .68
e WITH PLUG-IN CRYSTAL MIKE B * 5V6 56 6DK6 59 12BA7 84 32ET5 .55
® A MUSICAL INSTRUMENT AMPLIFIER 5X8 78 6DNG: 155 12BD6 50 3217 90
P.A. SYSTEM IS EXCELLENT FOR MEET- 5Y3 46 6006 1.10 12BE6 .53 3585 60
INGS,SPEECHES,SCHOOLS, GROUPS, etc. 6A8C 1.20 | __ 6DT6 53| __12BF6 .44 __35C5 51
MADE IN U.S.A. 6AB4 .46 6D78" .79 12BHY 77 | __3516 A5}
Latest deluxe model has a specially designed heavy 8~ speaker combined with 2 duat 6ACT 96 6EAS 19 12BX5 1.00 35W4 42
purpose tubes (equal to a 6 tube amp.. and output transformer 1o develop fine response 6EB5" 72 12BL6 56 1525 60
in a 4-tube, 5 watt amplifier. Inputs for 2 instruments; 4 controls: volume, tone, tremelo 6AF3 13 —_ N 1 - a7
speed & depth: on/off switch; fuse; all are mounted on top. New acoustically designed 6AF4 97 6EB8 94 _12BQ6 1.06 __36AM3" 36
cabinets, covered with gray simulated teather, with woven acoustical grille cloth. 6AGC5 68 6EM5* .76 12BR7 .74 | __508B5 .60
Complete with crystal mxcro.phone ready to operate as nupl!p aodrgss system. Fully 'GA}N 81 6EM7 82 12BY7 78 5DC5 53
guaranteed agauqsl defects in gans and wofkmanship. Shipping weight 13 Ibs. Size 1 1 12BY7 77 '50["5 55
15127 K 137 x 6. Priced at ROCK-BOTTOM! List $79.06°. 6AHE .99 6EUS .79 . : .
NO.AS o po #5288 e pcom vy rgmms oo $39.50 6AKS 95 6EWE .57 12B21 .75 | __50L6 61
_6ALS .47 6EY6” 75| 1205 .56 | __70L7 .97
6AM8 .78 6F567 .39 12085 56 7025 .68
RAD-TEL TUBE CO. HEEES
$5 CHAMBERS ST.. NEWARK $. NEW JERSEY g:gg gg gg:g gg 12006 1.06 LRS!
TERMS: 25% deposit must accompany all orders, balance COD. Orders under $5: add $1 6AS6 .80 | _6GN&" .94
handling charge plus postage. Orders over $5: plus postage. Approx. B tubes per 1 Ib. Subject 6AT6 A3 6HB 38 | New Tube Types Otfered by Rad-Tel*
to prior sale. No COD's outside continental USA. 6AT8 .79 6J56T .51
PRINTED IN U,S.A.
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C:25. IN-CIRCUIT CAPACITOR TESTER KIT. Re.
veals shorted or open capacitors in the circuit,
including electrolytics, Also reveals dried-out elec-
trolytics through the Electrolytic Capacitance Dial.
Kit:$19.95; Factory Wired, ready to operate: $29.95.

V.70. VACUUM TUBE VOLTMETER KIT. Uses sta.
bilized bridge circuit to provide measurements on
7 DC and 12 AC voltage ranges. plus 7 decibet and
7 wide-spread electronic ohmmeter ranges. Kit:
$31.95; Factory Wired, ready to operate: $49.95.

G-30. RF SIGNAL GENERATOR KIT. Highly accu.
rate, stable. Also designed for use as a Marker
Generator in sweep-alignment gro:edures Eight
frequency ranges: 160 ke to 24

Kit with Prealigned Tuner $39.95; Factory ered
ready to operate: $44.9

MX-100. STEREQO MULTIPLEX ADAPTER KIT. All
critical circuitry factory adjusted and prealigned.
Maximum stereo separation between 20.15,000
cps, with low distortion. Stereo switch permits
either front-panel separation control or maximum
separation adjusted at factory. ; Fac-
tory Wired, ready to operate: $6 95

ST-26. FM TUNER/AMPLIFIER KIT. Low-cost com-
bination hi-hi FM music system. Requlres only
the addition of external speaker (seé L-3) to com-
plete system. Pre-Built Front End fully adjusted
and prealigned at factory. ; Factory
Wired, ready to operate: $69.95.

L-3. SPEAKER SEMI-KIT. Ultra-compact, graclously
styled system. Lifelike response hom high

s. Walnut-finish inet. S:ze
13%” L x 6%" H x 7%” D. Semi-Kit: $19.95.

PAGO KITS

THE KITS YOU BUILD IN /s LESS TIME

ST-25MXIPACO STEREQ
FM MULTIPLEX TUNER

_TO BEETHOVEN IN /s LESS TIME!

In timed, competitive tests, twin brothers — with twin backgrounds and skills — proved
that Paco kits are faster, easier and more fun to build than almost-identical kits sold by
other kit makers. They discovered that there's no guessing:with Paco: parts are neatly
packaged and precisely labeled; instruction books are complete and easy to follow.
Accurate drawings to actual scale and fold-out diagrams are printed right next to step-
by-step directions. ® The twins also proved that Paco pleasure doesn’t end with the
wiring. The ST-25 MX FM Stereo Multiplex Tuner®, for example, looks and performs like
twice the price: frequency response is 30 to 20,000 cps within 2 db; sensitivity is 1.5
nv for 20 db quieting. It features self-contained, prealigned and fully shielded front end,
FM Stereo multiplex circuitry, dual limiters, AFC with panel switch for AFC defeat
and “‘eye’’-type tuning indicator. Why not put Paco to youe test. Kit: $69,95 net, (factory
wired, ready to operate: $99.95). See your dealer 'or w-ite today for details to Paco
Electronics Co., Inc., 70-31 84tk Street, Glendale 27, New York, a division of Precision
Apparatus Company, Inc. Expo-t: Morhan Corporation, 458 Broadway, New York 13,
New York. In Canada: Atlas Radio Corporation, 50 Wingold Avenue, Toronto, Canada.
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THE KITS YOU BUILD IN Y3 LESS TIML

AmericanRadiolliston, Com




antenna ;;Hrducts
ledn., Nebrasks
DEPT. 236G

FOLL LENGTH

PLUS feed point
impedsnce [5-
20 ohms
requires
matching

P.S. If you insist onafull
length whnp body mount

and spring- SeoElA3wW e siaes

List

"

The Hy-Gain “Toppers”
Rugged, stainless steel mobile
whips, 50 in height, with
polyethylene enclosed coil
capsule sealed permanently
to top portion.

TLW-M: with chrome-plated,
single hole, top mounting $14.90
body mount. List
TLWT-M: identical to TLW-M
but in three sections tor $14.90
telescoping down to 28''. List
TLW: with standard 3''x24

threaded base stud tor use $11.60
with adaptive mounts. List
TLW-T: identical to the TLW

but 1n three sections tor $12.00
telescoping down to 28''. List

CENTER

. ABOs

Loaded Systemis Best’

T

\

-

ANGE

-

OF MOBILE WHIPS
FOR CITIZENS BAND

COIL LOADED SYSTEMS
X SHORTER - only 50"~ easier to mount

higher on auto — sllows better ground
plane efficiency if mounted on trunk,top,

e eth
BUT... 78% of radiation is From boftom
half of whip= only 22 % from top half.

50. .. least compromise comes
from loading at fop rather than at bottom

TERISTICALLY HAS FEED 7
POINT \MPEDANCE OF Ja

¥

50 ohms. NO MATCHINGL\ SN\

LOAoNG ‘?‘,‘ ﬁ:a’:::: 1, TDﬂPIR ‘- ;
pLug--- Li‘ L\ \.\ ?
TOP LOADING CHARN- || T2 LG i

b ‘

Solid Line: Looded Whip Current Dis-
tribution.

Dotted Line: Full Size Whip Current
Distribution.

Uny The HY-GAIN Togbar Tan ol fer this Gokitium

fransfer afenergy 7 . . . ond rodiation efficiency!

HY-GAIN RECOMMENDED SYSTEM

TLWM whip mounted in place of broad-
cest aerisl with CPR Coupler - receives
AM Radio, transceives CB simuttsneously.

“hullatin

Write for complete Teachnical
COMPLETE (INE B ANTERINAS & ACCESSORIES Ml STOUR AT (EXDING HECTROND (TSTRIBTIRS
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