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prepare Now For The Higher Rewards
The Electronics Age Offers You
Industrial ELECTRONICS

'here is an immediate and grow ag need for trained technicians
i Industrial- Military Electron- The NRI course in Electronics!s, Radio -TV Servicing and Principles, Practices, Mainte-

prepares you for a career
ommunications. Better than nance
as an Electronic Technician in

verage jobs with high pay, inwesting work, bright futures
wait you in the fast growing
idustry of the 1960's. Join thouinds of NRI graduates now
snefiting from career opporinities in this Electronic Age.
gaining Equipment Included
NRI "learn -bypractice" training
is the time-proved
way to higher earnings and advancement. Except for

FCC License

-at

urse, all NRI courses include
extra cost -special training equip ant to give shop and laboratory
perience in your own home. Makes
-RI training come to life in an easy-grasp, interesting manner. Take
e advice of job counselors, investite Electronics if you are dissatisfied
th your present job or pay, or you
tilt to prepare for military service.
o

industry, business, government,
the military. Computers, telemetry, automation, missiles, rockets
all employ the same basic Elecand that is
tronic principles
what this NRI course stresses
with illustrated lessons, special
training equipment.

...

Commercial FCC LICENSE
You must have an FCC License
if you want to operate or service
transmitting equipment used in

TV and Radio Broadcasting,
aviation, marine, microwave, facsimile or mobile communications. Even a service Technician
needs an FCC License today to
work on C -Band Radio equipment. 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. Commercial methods and techniques of
Radio -TV Broadcasting; teletype; facsimile; microwave; radar; mobile and marine radio;
navigation devices; multiplexing
are some of the subjects covered.
You work with special training
equipment.

Radio and TV SERVICING
lu

time-tested course in Servdest and Largest School NRI's
icing not only trains you to fix

nearly 50 years NRI has featured
ectronics training at reasonable
st because it is the oldest, largest
me -study school of its kind. Take
e first step to a new career now.
mil postage -free card.
° °e
Mtional Radio Institute,
ishington 16, D. C. ó
or

radios, TV sets, hi -fi, etc., but
also shows you how to earn sparetime money starting soon after
enrolling. Fast growth in number of sets means money-making
opportunities for you in your
own spare -time or full -time business, or working for someone
else. Special training equipment
at no extra cost. Mail postcard.
www.americanradiohistory.com

NOW..A NORELCO
CONTINENTAL'
TAPE
RECORDER
FOR
EVERY PURSE

AND PURPOSE

E

e

.1-A. M
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CONTINENTAL '100' (EL 3585) shown

on top:
transistorized 7 lb., battery portable
records 2
hours on 4" reel, from any source
plays back thru
self- contained speaker as well as radio, TV or record
player response: 100-6000 cps tapes interchangeable with other 2-track 1v/e ips machines
constant speed operation complete with dynamic microphone.

CONTINENTAL '200' (EL 3541) shown bottom
right: 4 -track stereo head output direct to external
stereo preamp for portable high fidelity tape deck
applications
completely self-contained for 4 -track
mono record and playback
lightmixing facilities
weight, compact dynamic microphone.

CONTINENTAL '300' (EL 3542) second from top:
4 -track stereo playback (tape head
output)
self-contained 4 -track mono
record -playback
3 speeds
mixing
facilities
dynamic microphone
self-

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

CONTINENTAL '401' (EL 3534) bottom left:
Four -track stereo and mono recording and playback
4 speeds
fully transistorized completely self-contained, including dual recording and playback pre-

amplifiers, dual power amplifiers, two loudspeakers
(second in lid) and dual element stereo dynamic microphone
can also be used as a quality hi -fi reproducing system, stereo or mono, with tuner or record
player

frequency response: 60 to 16,000 cps at 71/2
wow and flutter less than 0.4% at 71/2 ips
signal -to -noise ratio: -40 db or better.
ips

Compare the special features...Look at the low prices
... Listen to the matchless quality...
Choose the 'Continental' most suitable
for your requirements... For literature
and free demonstration, write Dept. E -1.

oreko®

NORTH AMERICAN PHILIPS COMPANY, INC., High Fidelity Products Division, 230 Duffy Ave., Hicksville,
IN CANADA AND THROUGHOUT THE FREE WORLD, NORELCO CONTINENTAL IS KNOWN AS 'THE

PHILIPS'.

L,I N.Y,

POPULAR ELECTRONICS is published monthly by Ziff -Davis
Company at 434 South Wabash Avenue,
Chicago 5. Illinois. Subscription Rates: One year United StatesPublishing
and possessions, $4.00: Canada and Pan American
Union Countries, $4.50: all other foreign countries, $5.00. Second
Class postage paid at Chicago, Illinois. and at
additional mailing offices. Authorized as second class mail by the Post
Office Department, Ottawa, Canada, and for
payment of postage in cash. January, 1961, Volume 18. Number 1.
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Scott Stereo Tuner Kit
Wins Rave Reviews
from every Leading Hi -Fi Expert!
Just one year ago Scott introduced the LT -110 FM Stereo Tuner
Kit. High Fidelity Dealers built this superb kit themselves, examined its many features, and recommended it without reservation.
Enthusiastic kit builders deluged us with mail. Now the verdict is
in from all the leading technical experts. Never before in the history of the industry has a single kit received such unanimous
praise. We reprint a few excerpts below.
from ELECTRONICS WORLD
"Construction time for the
unit we tested was 6'/z

from Popular Electronics
A test model of the LT -110
was wired at POPULAR
ELECTRONICS in just
under five hours. Another 40
minutes was used for careful
alignment and the tuner was
"on the air." ... The LT -110
met or exceeded all the manufacturer's detailed specifications on sensitivity, distortion, output level, a.c. hum,
and capture ratio. .
the
audio response is excellent,
being within ± 1 db, from
approximately 20 to 16,000
cycles.... Channel-to- channel
crosstalk is particularly excellent both in terms of uniformity and the fact that it

holds up well above 10,000
cycles.... Frequency drift of
the LT -110 from a cold start
is extraordinarily low
less
than 5 kc. The a.c. hum level
(referred to 100% modulation)
is low and exceeds the manufacturer's rating by 5 db... .
It's difficult to imagine a kit
much simpler to assemble than
the LT -110. The full-color
instruction book eliminates
just about the last possible
chance of wiring errors. .
From a plain and simple
operational standpoint, the
LT -110 works well and sounds
good."

-

Popular Electronics, Oct. 1962

hours, without alignment.
.. in listening tests, the
tuner showed its high useable sensitivity to good
advantage. Using an indoor antenna which produced marginal signal to
noise ratios on most other
tuners we were able to
get noise-free, undistorted
stereo reception."

progressive phases in its
color code and in its proper

position... .

This tuner kit has to be
ranked on the same plane
as H. H. Scott's factory wired units. It is an excellent product.
. very
likely to give long, trouble free service."
American Record Cuide, Sept. 1962

Electronics World, Nov. 1962

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

III

Now Sonic Monitor* Added

...

Scott's unique Sonic Monitor has now
been added to the LT -110. This foolproof stereo signaling device tells you
audibly when you are tuned to a
stereo station.
LT -110 FM Stereo Tuner

Kit... $159.95

LK -48 48 -Watt Stereo Amplifier Kit
LK -12

80 -Watt

LC -21 Stereo Control Center

... 5124.95

Kit... $159.95

Stereo Amplifier

Kit

... $99.95

LK- 150130 -Watt Stereo Power Amplifier Kit... 9169.95

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

from RECORD GUIDE
"It seems to me that every
time I turn around I am
building another of H. H.
Scott's kits. And each time
I end up praising the unit
to the skies.

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

January, 1963

SCOTT

Scott, Inc. 111 Powdermill Road
Maynard, Massachusetts
520 -1
H. H.

Rush me complete details on your
LT -n0 FM Stereo Tuner Kit and
other superb Scottkits. Be sure to
include your new free Stereo Record,
"The Sounds of FM Stereo" showing

how new FM stereo sounds, and
explaining important technical
specifications.
Name
Address

City

State

Export: Morion Exporting Corp., 455 Broadway, N.Y.C.
Canada: Atlas Radio Corp., 50 Wingotd Ave., Toronto

3
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Each Seco Model
receiving
for the testing of
be
teed to be up-to -date
-uP
set
or
kits
type tubes. Adaptor
d to willcur-

rent

fordone tyear

Publisher PHILLIP T. HEFFERNAN

Editor OLIVER P. FERRELL

from date of purchase.

Managing Editor

JULIAN M. SIENKIEWICZ, WA2CQL

Art Editor JAMES A. ROTH
Associate Editors RICHARD

Guaranteed against obsolescence. New

Seco Model 88 gives you patented Seco Ctt17
Clacc'tT, also CA-IliotE EesrssloN test plus:
Check for grid emission and all
Few controls-simple Oper
common leakage and short faults
ation -compact, light
in one

step. READ ON METER.

weight size.
Convenient fast -find setup
information in cover.
Check for filament continu-

Cathode emission testin special
low impedance circuit.
Burnout -proof meter employing
a VTVM amplifying circuit.

,

For full information

I

see

ity and open elements.

distributor, or send coupon.

-SECO ELECTRONICS, INC.

Clover Drive. Minneapolis 20, Minn.
Model 88 information D "How to Test Tubes."

1223 S.

Send free
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I

Assistant Editor

DAVID N. KAPSACK

Draftsman ANDRE DUZANT
Amateur Radio Editor H. S. BRIER, W9EGQ
CB Editor M. P. SPINELLO, 18W4689
Semiconductor Editor L. E. GARNER, JR.
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Advertising Manager
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More Bi Training Advantages
._

WITH TRANSISTORIZED
METER

...

PLUS NEW "MODULAR

CIRCUITS" TO BUILD

AT HOME!

Now Prepare for GOOD
JOB OPPORTUNITIES IN
ELECTRONICS Faster

METEF:

-

-with

Transistorized, Portable,

2. SCOPE3. ELECTRO -LAB

AC -DC

Multimeter

5-inch New Streamlined Commercial -Type Oscilloscope

-

For 3- Dimension Circuit Building

...

...

for good -paying job opportuniand THOROUGHLY
ties in the fast growing Electronics field, DeVry Technical Institute now presents the newest and finest training advantages in its over 30 years of experience. Now ... AT HOME
in your spare time, you prepare with "industry- type" home laboratory equipment. To
provide real PRACTICAL EXPERIENCE, you build a quality Transistorized Meter and a 5 -inch
industrial -type Oscilloscope
work with small, 3- dimensional circuits on DeVry's new
Design Console
use highly instructive home training movies
and follow up -to -date
lessons with many time -saving fold -out diagram sheets.
Little wonder DeVry men qualify for such fine opportunities in Space -Missile Electronics,
Automation, Computer Work, Radio -TV, Industrial Controls, and other fields.
You learn PRACTICAL techniques important in today's Space Age industry, because you
build many compact circuits with the streamlined Electro-Lab, using exclusive solderless
"modular connectors." You perform over 300 construction and test procedures in all! Your
self -built test equipment has function -grouped controls, meter scales color -keyed to the
panel markings -much like instruments used on today's jobs. What's so important, the
home laboratory and the test equipment are YOURS TO KEEP!
To help you get ready F- A- S-T -E -R

...

...

...

...

INDUSTRY NEEDS rom RADIO to SPACE TRAINED MEN
155ILE ELECTRONICS
Through this remarkable
-way method,
OeVry's training goes all the way from
DeVry Tech has helped thousands of amradio repair ... to space -missile electheir

tronics. That's the range of subjects cov-

servlong

ered in its programs AT HOME or in its
well- equipped training centers in Chicago and Toronto. You learn up-to-date
techniques, working with new equipment, modern texts, movies -one of today's finest combinations of training
equipment
geared for RESULTS!

that

more
than three decades of experience. Sound
interesting? Then see how DeVry Tech
may help YOU. Mail the coupon today.

It
EM

LOY MEN

T

SERV

...

When

complete the program,
DeVry's efficient Employment Service
is ready to help you get started. There is no extra charge- ever
this aid.

ICE

you

-for

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

eVRY INSTITUTE
CHICAGO

TORONTO

DESIGN
CONSOLE

METER

r- ,

AIL COUPON FOR

3

bitious men prepare for good jobs or
own profitable full -time or part -time
ice shops. It is the newest in a
series of PRACTICAL training aids
we have pioneered and developed in

OSCILLOSCOPE

FREE FACT

DEVRY TECHNICAL INSTITUTE

2082

4141 Belmont Ave., Chicago 41, Ill., Dept. PE -1 -T
Please give me your two free booklets, "Pocket Guide to Real
Earnings" and "Electronics in Space Travel"; also include details
on how to prepare for a career in Electronics. I am interested in
the following opportunity fields (check one or more):
Space & Missile Electronics
Communications

Television and Radio
Microwaves
Radar

Automation Electronics

Computers
Broadcasting

Industrial Electronics

qg

Name
PLEASE PRINT

Address

City

Apt

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

January, 1963
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PLASTIC RADAR EYE -Engineers are making final checks here
on a new, almost transparent, shipboard radar antenna lens
system that uses metalized plastic in place of heavier and
less efficient aluminum. The manufacturer is the Sperry Gyroscope Company, Great Neck, N.Y. The lens system, which
forms part of the radar setup used to help guide the U.S.

Navy's "Talos" shipboard air defense missile, produces twice
the signal gain of earlier metal versions. Molded of plastic impregnated Fiberglas and coated with silver to make it electrically conductive, the lens is composed of 4100 separate
cells which focus high- energy radar beams.

>11E"i1: NdMl1NITIMII6'Ih'IIN

IIÌIIIIIIIIIIIIIIIIIIÌ IÌÌ1 IIIIÌIIÌi

THE ELECTRIC EYES HAVE IT! A new nationwide gift coupon
program to be launched by Gift Stars, Inc., of Minneapolis,
Minn., has been made economically feasible by an optical

scanning system capable of "reading" 1500 coupons per
minute (11 billion coupons annually). The "Orthoscanner,"
developed by Honeywell Electronic Data Processing, Boston,
Mass., scans the bar-coded data on the coupons and comes up
with the following information: how much a coupon is worth,
in whose product it was packed, and where it was distributed.
All this and more, with an uncanny accuracy of 99.99 %, even
when handling soiled and partially torn coupons!

HIGHWAY CRANK -The development of an emergency signal-

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

GET LOST? Not with the new flight navigation device introduced by ACF Electronics, a division of ACF Industries, in
Paramus, N.J. Installed in the cockpit of a small plane, the

electronic navigator gives the pilot a continuous picture of his
flight position by means of a small red dot that moves in
synchronization with the plane across a course map. The
moving dot acts in response to bearing and distance information transmitted by local Federal Aviation Agency ground
radio stations and received by VOR (Very High Frequency
Omni Range) and DME (Distance Measuring Equipment) in
the aircraft. Tabbed the "Flitefix II," the device has a scale
selector to coincide with the scale of any aeronautical map.
POPULAR ELECTRONICS
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why settle for a routine

job in electronics while

others move ahead?
Read how CREI Grad Roy S.
Reichert has advanced from maintenance work to the design of electronic
equipment at one of the world's leading laboratories.
LET'S LOOK AT THE FACTS. Men with ordinary qualifications may always be accepted for routine, low- paying
jobs. But for critical technical assignments in well- paying

-

career positions with engineering status -where electronics
is applied to the frontiers of the missile and space programs
only men with advanced technical knowledge will do.
MEN LIKE ROY S. REICHERT enjoy rewarding careers

because they have equipped themselves with the practical,
up -to -date knowledge of advanced electronic engineering
technology which industry demands. Mr. Reichert had a
routine job when he enrolled in a CREI Home Study Program. Today he helps design complex test equipment used in
the development of Transistors at Bell Telephone Laboratories.
YOU HAVE THE SAME OPPORTUNITY. CREI offers you

a complete home study program in electronic engineering
technology. We equip you with practical knowledge of electronics required for well- paying positions and put you on the
level of specialization where men are in demand and progress
most rapid.
FOLLOW THE FOOTSTEPS of thous-

ands of CREI men who hold positions as
associate engineers, engineering aides,
field engineers, project engineers and
technical representatives.
YOU ARE GUIDED and assisted with
personal attention from CREI's staff of
experienced instructors. You study courses
to which a number of leading engineers and
scientists have made substantial contributions.
CHOOSE FROM PROGRAMS

covering

every important field of electronics:
Radar
Servomechanisms
Computers
Instrumentation
Aeronautical and Navigational
Aero -Space
Communications
Automation and
Television

Industrial Engineering
Nuclear
Technology
Engineering Technology

CREI GRAD ROY A. REICHERT makes an adjustment on
the prototype of a programmable power supply which he designed
and built in his capacity as Senior Tehnical Aide, Bell Telephone
Labs, Murray Hill, N. J.
CREI EDUCATION IS RECOGNIZED by such large corporations as Pan American Airways, Federal Electric Corp.,
The Martin Co., Canadian Broadcasting Co. and Mackay
Radio. They pay all or part of CREI tuition for their

employees.
CREI HAS 36 YEARS OF EXPERIENCE in advanced tech-

nical education through home study. CREI has developed
electronics courses for the Army Signal Corps, special radio
technician courses for the Navy and group training programs
for leading companies. CREI also maintains a Residence
School in Washington, D.C. and invites inquiries from high
school graduates.
YOU CAN QUALIFY for a CREI Correspondence Program,
if you have basic knowledge of radio or electronics and are a
high school graduate or the equivalent. Send for the FREE
1963 edition of our 58 -page book describing CREI Programs
and career opportunities in electronics. Use coupon below, or
write to: The Capitol Radio Engineering Institute,
Dept. 1201 -A, 3224 Sixteenth St., N. W., Washington 10, D. C.

Mail coupon today for FREE 58 -page book
-1963 Edition Now Available
INSTITUTE Founded
Dept. 1201 -A, 3224 Sixteenth ST., N.W., Washington 10, D. C.
THE CAPITOL RADIO ENGINEERING

1927

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 FIELD OF GREATEST INTEREST:

Nuclear Engineering Technology
Automation and Industrial Electronic
Engineering Technology
Communications

Electronic Engineering Technology
Servo and Computer Engineering Technology
Aero and Navigational Engineering Technology
Name

Address

-

- - -- - -

City

.

Type of present work
Education: Years High School

Electronics Experience
Check:
Home Study

._.--

Zone

State

Other

Residence School

January, 1963
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G.I. Bill

37
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The

Model 88

....

A

nIl-ts

New Combination

TRANSISTOR RADIO TESTERDYNAMIC TRANSISTOR TESTER
AS A TRANSISTOR TESTER

Model 88- Transistor Rádió Tesler
and Dynamic Transistor Tester.
Total Price::. ..
838.50
Terms: 88.50 -alter 10 day trial. then
88.00 monthly for 5 months if satisfactory. Other- wise return, no explanation necessary.

The Model 88 will test all transistors Including NPN and PEP,
silicon, germanium and the new
gallium arsinide types, without
referring to characteristic data
sheets. The time -saving advantage of this technique is self evident. A further benefit of this
service in that It will enable you
to test new transistors as they
are released!

.On, we C.:-'.:

AS A TRANSISTOR RADIO TESTER
The Model 88 provides a new simplified rapid procedure-a technique
developed specifically for trans Lstor radios and other transistor devices.
An R.F. Signal source. modulated by an audio lone is iniected into the
transistor receiver from the antenna through the R.F. stage, past the
mixer into the I.F. Amplifier and detector stages end on to the audio
amplifier. This injected signal is then followed and traced through the
receiver by means of a built -In High Gain Transistorized Signal Tracer
until the cause of trouble whether it be a transistor. some other component or even a break in the printed circuit i9 located and pin- pointed.

Model 88 comes hosed in a handsome portable ease.
Complete with a set of Clip-On Cables for Transistor
Testing. an R.F. Diode Probe for R.F. and 1.F. tracing:
d a Signal
an Audio Probe for :amplifier Tracing
Interior ('able Complete-nothing else to but:

.,

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

The Model 88 will measure the
two most important transistor

characteristics needed for transistor servicing: leakage and
gain (beta).

zens
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Who Checks 'Em?
My results in building projects published in
P.E. have been far from good. I never have complete success with these construction projects and

of

nic

o
3O.
SHIPPED ON APPROVAL

NO MONEY WITH ORDER -NO C O. D.
ore it for Is darr before cos.
buy. If completely satisfied
and
{ó. DO per
month until total price of
eeeso lotus postage, is pain

then send $8 so
balance et rate of
o

It_eteA. or Finance

Graces, Added, tf not
mpletely satisfied. return to
us. no explanation necessary
t

MOSS ELECTRONIC. INC.
DEPT. D -968 3840 Tenth Ave.. NOV York 34, N.Y.
Please each Model 88. If satisfactory. I will pay
on terms speelfied. Otherwise I will return tester.
Name
Address

Zone_State

City

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

All pekes net. F.O.B., N.Y.C.

Nutley, N. J.

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 recorders, amplifiers, tuners,
loudspeakers, cartridges, etc.

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

We're sorry, Peter, to hear that you have had
some problems with Construction projects published in P.E. As any author who has published
an article in this magazine can tell you, our editors
are pretty rough. Over 95% of the construction
projects are tested in our offices and labs. Many
of them are modified by the editors, and one out
of every five is rebuilt to suit our specifications.
Innumerable parts are changed each year in various projects to make items work better, or to be
sure that comparable parts can be obtained
throughout the United States.
In the past eight years we have found that
three- fourths of the projects which readers claim
don't work have been built from junk -box parts
laced with liberal substitutions. The rest of the
"don't work" projects have been built by people
who did not follow our detailed instructions.

-

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

Baltimore, Md.

ELECTRONICS

KEY
9

"Lodestar" Clarification
In the schematic and Parts List for "The Lodestar" (Sept., 1962), there is no mention of voltage
IN

Always say you saw it
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Pick the course for your career...
c

Electronics Technology

Electronic Communications

comprehensive program

Mobile Radio, Microwave

coveringAutomation, Com-

and 2nd Class FCC Prep-

munications, Computers,
Industrial Controls, Television, Transistors, and

aration are just a few of
the topics covered in this
"compact" program

preparation for

Carrier Telephony too, if

A

a

...

1st

Class FCC License.

you so desire.

First Class FCC License

Broadcast Engineering

If you want a 1st Class
FCC ticket quickly, this
streamlined program will
do the trick and enable

Here's an excellent studio engineering program

you to maintain and serv-

ice all types of transmit-

teach you all about Program Transmission and

ting equipment.

Broadcast Transmitters.

which will get you
Class

FCC

a

1st

License and

o

Get A Commercial FCC License
...Or Your Money Back!
A Commercial FCC License is proof of electronics skill
and knowledge. Many top jobs require it
every employer understands its significance. In your possession, an
FCC Commercial Ticket stamps you as a man who knows
and understands electronics theory
. a man who's
ready for the high -paid, more challenging positions.
Cleveland Institute home study is far and away the
quickest, most economical way to prepare for the FCC
License examination. And that's why we can make this
exclusive statement:
The training programs described above will prepare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License ... or your
money back!
Before you turn this page, select the program that fits
your career objective. Then, mark your selection on the

...

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

...

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronics
1776 E. 17th St., Dept.
Cleveland 14, Ohio

PE-98

Please send FREE Career Information prepared to help me get ahead in
Electronics, without further obligation.
CHECK AREA OF MOST

iwieHow

to Succeed

in Electronics
AvolitWoribwort

6,0

INTEREST-

0

Cleveland Institute

Electronics Technology
Industrial Electronicu
Broadcast Engineering

First Class FCC License
Electronic Communications

other
Your present occupation

of Electronics

Name

Age_

(please print)

Address

1776 E. 17th Street, Dept. PE -98
Cleveland 14, Ohio

City
Accredited Member

tr

January, 1963

Zone

State
PE-9R

j
9
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Letter Tray
(Continued from page 8)
ratings for some of the capacitors. What should the
ratings be?
ROBERT J. THORSTENSEN
Inglewood, Calif.
We didn't list voltages for the paper, mica, and

ceramic capacitors because the voltages aren't critical. Just about any of these capacitor types will
have a rating of at least 100 volts, which is well
above the highest voltage you'll encounter in the

"Lodestar."

-I

Fill in coupon for a FREE One Year Subscription to
OLSON ELECTRONICS' Fantastic Bargain Packed
Unheard of LOW, LOW, WHOLESALE
Catalog
PRICES on Brand Name Speakers, Changers, Tubes,
Tools, Hi -Fi's, Stereo Amps, Tuners, and other Bargains.

-

Hear "Satellites on the Air "?
The monthly "Satellites on the Air" list seems
like a very good idea, but it's hard to tell what

NAME
ADDRESS

ZONE

CITY

STATE

If

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

OLSON ELECTRONICS
INCORPORATED
Akron

536 S. Forge Street

NEW -

-

8,

by KUHN

SHORT WAVE MOBILE CONVERTER

buy.

AIRCRAFT

POLICE

FIRE

348A

345A

Complete

Complete

$34.95

$29.95

directly tunable
lfConverter. lowered with
sontained me ury cell. Excellent
ensitivity and stability. Designed
for car, home or portable receivers. Two types available: Airft VHF 115 -130 MC or 150 -162

Crystal controlled Mobile
Converter, highly efficient.
Operates directly from 12
volt auto system. For 150174 MC or 30 -50 MC.

MC.

A low cost turntable converter for any 10
MC area of: 26 -54 MC, Aircraft VHF, or
150 -160 MC. Easily installed. For

use with home or auto sets.

FORBES ROCKWELL

Ohio

world
Listen to overseas short wave stations around the Paris,
while you drive. Hear news direct from London,
Moscow. Cologne. etc. Covers 19, 25, 31 and 49 Meter
Bands plus extra Band for 40 Meters and Canadian Time
Signals. Works with any standard
12 volt transistorized car radio.
351A
Can be installed in minutes. Complete with Mtg. bracket. Works $34.95
with your present antenna. Nothing else to

these satellites sound like and when you've zeroed
in on one. How about providing some hints as to
what to listen for?

$14.95

315A

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

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

-

ROBERT JONES,

12W1009

Sacramento, Calif.
Tuner same ranges as above but for 325C
use with small table model radios
$14.95

Order today or send for free catalog on full line
of converters and receivers for every application.
20 GLENWOOD
CINCINNATI 17,
OHIO

10

Although I agree that many CB'ers have no
respect for FCC regulations and should be removed from the air waves, there is much to be
said against some hams, too. As an example, the
other night I tuned in on 75 meters and came
across what I believe to be one of the sorriest
bunches of hams in the country. These operators
so wound up in high -power transmission- thought

-
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PREPARE FOR YOUR F. C. C. LICENSE -YOUR TICKET

TO A BETTER JOB AND HIGHER PAY!
This book/et

F.C.C. LICENSE -THE KEY TO BETTER JOBS
An F.C.C. commercial (not amateur) license is your ticket to
higher pay and more interesting employment. This license is Federal
Government evidence of your qualifications in electronics. Employers are eager to hire licensed technicians.

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

This free booklet gives
details of our training
and explains what an
F.C.C. license can do
for your future.

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

Upgrade Your Income with

GRANTHAM TRAINING PREPARES YOU
The Grantham Communications Electronics Course prepares you
for a FIRST CLASS F.C.C. license, and it does this by TEACHING you electronics. Each point is covered simply and in detail,
with emphasis on making the subject easy to understand. The
organization of the subject matter is such that you progress, step by -step, to your specific objective
first class F.C.C. license.

F. C. C.
HERE'S

-a

GRANTHAM
SCHOOL OF ELECTRONICS
LOS ANGELES

SEATTLE

KANSAS CITY

PROOF...

YOUR

F. C. C.

Ì -

7.7727

MA 2.7227
JE

1

1st
1st
1st
1st
1st
1st
1st
1st

12

12
12

20
12

24

24
12

LICENSE

YOUR KNOWLEDGE IN ELECTRONICS
(Mail in envelope or paste on postal card)

To: GRANTHAM SCHOOL OF ELECTRONICS

WASHINGTON

....HO

License Weeks

IS U.S. GOVERNMENT EVIDENCE OF

Gentlemen:
1505 N. Western. Ave., Los Angeles 27, Calif,
408 Marion Street, Seattle 4, Washington
3123 Gillham Road, Kansas City 9, Mo.
821 -19th Street, NW, Washington 6, D.C.

LICENSE

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

RESIDENT CLASSES HELD IN FOUR CITIES
To better serve those students who wish to attend resident

Kansas City, and Washington,D. C. The same rapid course in
F.C.C. license preparation is conducted in all four locations.
If you are interested in attending a DAY or EVENING class,
indicate the city of your choice in the coupon below, and mail
the coupon to Hollywood for free information. There is no
obligation of any kind.

First Class

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

CORRESPONDENCE OR RESIDENCE CLASSES
Grantham training is available by correspondence or in resident
classes. Either way (residence or correspondence), we train you
quickly and well -no previous training required. Even a beginner
may qualify for his first class license in a relatively short time.

classes, Grantham School of Electronics offers DAY and
EVENING classes in four different cities -Los Angeles,Seattle,

a

NATIONAL HEADQUARTERS OFFICE
1505 N. Western Ave., Hollywood 27, Calif.

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

-6320

ST 3 -3614

Accredited Member of the

National Home Study Council
_MAIL COUPON NOW -NO SALESMAN WILL CALL"->'L

Name

Age

Address

City
I am interested in:
tos Angeles classes,

January, 1963

State
Home Study,

Seattle classes,

Kansas City classes,

33A

Washington classes

Il

www.americanradiohistory.com

Letter Tray
( Continued

from page 10)

of no one but themselves; in fact, they seemed to
take pride in clearing off the frequency. Transmitting over one another while trying to get signal
reports was but one violation of the FCC rules.
And when told by another station that they were
causing a mess all over the band, they replied with
rudeness and jeers. What I'm trying to get across

<LOBE

is

that improper and rude operation is not found

only on the CB frequencies.

ELECTRONICS

WENDELL DAVIS

c2:g5.

Sanford, Fla.

GLOBE SIGNAL OPTIMIZER

7 in CB TESTER!
1

2
pieces of test equipment in one compact, portable, handsome
3. Field
pound case. 1 A watt meter 2. Modulation Monitorand
Tests
Strength Meter 4. Antenna Output Meter 5. Checks
Base or
CryStets G. Measures Standing Wave Ratio 7. Measuresnow
Mobile Antenna Efficiency See it at tour distributors
there's nothing like it.
CB Net 47.50
No. 65-518 7 in 1 CB Tester
7

-

Send me free tester specification sheet.

Over 100 pages
SPECIAL C -B BOOK
on how to use and get the most out of
C -B. Regular $2.00 value now only
$1.00 (Send cash or money order.)
Nome

X1TI2E11S RAND

/lie.i+r..w

,

rA'

WALTER SCHULZE, 20W3947

State

.c
TEXTRON ELECTRONICS, INC

GC ELECTRONICS CO

ROCKFORD ILL.

Your Copies of
PON),
ELECTRONICS

JOHN H. Cosa
Fredonia, N. Y.

'1

Address
City

We agree that there are some CB'ers who abuse
their privileges, but the most flagrant rule violators in our area -where over 30 CB'ers are operating-are those who have amateur radio licenses.
The 80' towers with four -element beams that
readers Maass and Schumacher complain about are
actually legal-provided they are used primarily
for antennas other than CB antennas and that the
CB unit does not add any height to the tower. As
for QSL cards -there is no FCC regulation prohibiting the practice of exchanging these cards, so
long as contact is made in accordance with other
FCC regulations.

POPULAR
ELECTRONICS
ARE VALUABLE

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

of

Six Plus One

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

JESSE JONES BOX CORP.

I

others which could have been mentioned include:
SQUIRREL -cage motors, FLEA -clips, DUCKbill
pliers, RAT -tail files, GOOSEneck microphone
stands, and FISH -skin insulation.

ARTHUR MILES

Dept. PE

San Diego, Calif.

(Established 1843)

Box 5120
12

Philadelphia 41, Pa.

for "Quizoo"

There probably wasn't enough room in "Electronic Quizoo" (October, 1962) to list all of the
electronic parts that belong in such a "zoo," but

And FLY -back transformers, too!
Always say you saw it
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In these times...
every man needs the tremendous coverage,
engineered precision, And incomparable
reliability of a hallicrafters.
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S -118
Short Wave /AM

-

Communications Receiver
495 kc.

31 Mc.

plus 185 -420 k :.

$99.95
What you can hear: English- language news throughout the
world Hundreds of foreign stations Radio amateurs
Marine and aviation communications Local broadcast and
Conelrad Citizens band Military channels Voice of America
Foreign languages WWV international time reports
Continuous aviation weather Civil and emergency frequencies

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

.. .

haJicrafers

Dept. 4-A, 5th & Kostner Aves., Chicago 24, III.

... where the new ideas in communications are born.
-120 Communications Receiver $69.95
Short wave
1.6 - 30 Mc. plus AM in four
bands
Electrical band S

spread
BFO

na

Headset jack

for code

speaker

SWL

included.

Built-in
whip anten-

SX110 Communications Receiver ;169.95 Four bands:
AM plus 1.6 - 34 Mc. short
wave
Electrical bandspread
Dial calibrated for
amateur bands
Antenna
trimmer, "S" meter
Crystal filter, BFO, ANL
7
tubes plus rectifier.

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

January, 1963
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Tips
and
Techniques

ar

SWIVEL -CHAIR BASE IS
MOUNTING FOR FLOODLAMP

To guide you to a
successful future in

ELECTRONICS
RADIO-TV
COMPUTERS
ELECTRICAL
ENGINEERING
This interesting pictorial booklet tells you
how you can prepare for a dynamic career
as an Electrical Engineer or Engineering
Technician in many exciting, growing
fields:

MISSILES

AVIONICS

AUTOMATION

DEVELOPMENT
ROCKETRY
ELECTRICAL POWER
RADAR
RESEARCH
SALES

Get all the facts about job opportunities,
length of study, courses offered, degrees
you can earn, scholarships, part-time work
as well as pictures of the Milwaukee
School of Engineering's educational and
recreational facilities. No obligation it's
yours free.
MILWAUKEE SCHOOL OF ENGINEERING

-

-

MAIL COUPON TODAY!
Milwaukee School of Engineering
Dept.

PE -163,

1025 N. Milwaukee St., Milwaukee, Wis.

Please send FREE "Your Career" booklet
I'm interested in
Computers
Radio -TV
Electronics
Mechanical Engineering
Electrical Engineering
PLEASE PRINT

Address. ......._..__...._._............_.............................

City ...

.........................................................

--.._

Age

Name....._...._..__...._ ............ ............................_..
_.._

Zone......... ...State

_...

_._.._.........._..

I'm eligible for veterans education benefits.
MS-ill
Discharge date........._ ...................... ............................._.

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

A soldering pot, useful for tinning wire tips
and lugs, can be devised for your soldering

gun. Just wedge
a small container,
such as a discharged 22- caliber
shell, between the
heating elements
of the gun, and
you're all set. If
a cartridge is not
readily available, a
large hollow rivet will probably do the job
-Jerome Cunningham
just as well.

6
14

Always

(Continued on page 20)
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to provide the biggest sound in slim lines!
Now! Enjoy a slim -line speaker system
that sounds as good as it looks! The
new E -V Regina 200 with component -qual-

New

Electro -Voice

REGINA

200

ity speakers expressly created to meet the
challenge of ultra -thin cabinetry!
Regina excellence is based on a brand new 10" woofer and a years -ahead 5' tweeter.
Speaker features include an extra -heavy
ceramic magnet, edgewise -wound voice coils
and unique suspension systems plus traditional E -V craftsmanship.
The Regina 200 is honestly rated at 50 to
15,000 cps frequency response with plenty
of efficiency for any stereo amplifier. All this
from a system just 5 -5/8" deep, 24 -3/8" high
and 16-3/8" wide! Complete with handy
treble balance control, the Regina 200 costs
just $89.50 in oiled walnut finish.
Solve your stereo speaker placement problems with the new E -V Regina 200, today!

IIIGH FIDF.LITY

ELECTROVOICE, INC., Commercial Peoducts Division
Dept. 134P, Buchanan, Michigan

gkere-
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SETTING NEW STANDARDS IN SOUND

RCA Training

Can Be The Smartest Investment

You Ever Made!

If you're considering a future in
electronics, investigate the courses
offered by RCA Institutes Home
Study School. In the rapidly
expanding world of electronics,
good basic training in Electronic
Theory and Practice is most important. And you can be sure of
the very finest when you enroll at
RCA Institutes.
Founded in 1909, RCA Institutes
is one of the largest technical
schools in the United States de16

voted exclusively to electronics.
The very name "RCA" means dependability, integrity and scientific advance.

The courses offered by RCA Institutes are many and varied. A
complete program of integrated
courses for beginners and advanced students is available.
They include: Electronic Fundamentals, Transistors, Television
Servicing, Color Television, Electronics for Automation. Each one

is especially tailored to your
needs, designed to prepare you
for a profitable future in the everexpanding world of electronics.
And once you become an RCA
Institutes graduate, you are assured of top recognition by leading companies everywhere.

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

Always say you saw it
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HOME STUDY COURSES
in Electronic Fundamentals TV Servicing Color TV
Communications Electronics Automation Electronics
Computer Programming Transistors . Electronic Drafting
Voluntary Tuition Plan. All RCA
Institutes Home Study courses are,

You Get Prime Quality Equipment. All kits furnished with the

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

course are complete in every respect,
and the equipment is top grade. You
keep all the equipment furnished to
you for actual use on the job ... and
you never have to take apart one piece
to build another.

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

RESIDENT
SCHOOLS

-

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

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

Free Placement Service. RCA Institutes graduates are now employed
in important jobs at military installations with important companies such
as IBM, Bell Telephone Labs, General
Electric, RCA, and in radio and TV
stations all over the country. Many
other graduates have opened their own
businesses. A recent New York Resident School class had 93% of the graduates who used the FREE Placement
Service accepted by important elec

tronics companies ... and had their
jobs waiting for them on the day they
graduated!

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

No Previous Technical Training

Required For Admission. You
Are Eligible Even If You Haven't
Completed High School. RCA Institutes Resident Schools in Los Angeles and New York City offer training
that will prepare you to work in rewarding positions on research and production projects in fields such as automation, transistors, communications,
technical writing, television, computers, and other industrial and advanced electronics applications. If you
did not complete high school, RCA
will prepare you for such training with

SEND POSTCARD FOR FREE

ILLUSTRATED BOOK TODAY!
SPECIFY HOME STUDY OR
NEW YORK OR LOS ANGELES

RESIDENT SCHOOL

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

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

The Most Trusted Name in Electronics

January, 1963
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Tips

(Continued from page 14)

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

PIN -POINTING

DIAGRAM PARTS

Color -coded dressmaker's pins are very
handy for identifying wires, parts, and
connections on dia-

grams. Just attach
the diagram to the
wall or a piece of

cardboard and
stick the pins in.
When building

equipment you can
identify parts or
wires already soldered, and when
servicing equipment the colored pins can
mark the unsoldered parts or wires.
-John A. Comstock

ON

Small flat -head rubber stoppers from medicine and chemical bottles are well suited
to the task
of protect-

ing
n i

fur-

tu r

BOTTOM
OF

e

against

CABINET

scratches

HOLE

met-

from

t

RUBBER
ment cabiSTOPPER
nets. No
screws are
needed to
install these plug -in rubber feet on your
equipment. Drill a hole (slightly smaller
(Continued on page 22)
I

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

Get your FREE 1963 CATALOG

VOLT
(6. INCH P.METER)
scale.
RMS and
12.2
OP
Input imped.

from

mega. Professional
appear-

Kit: $31.95

ance,
Assembled:

YOUR EQUIPMENT

al equip-

MAKE YOUR OWN
PLUG -IN CAPACITORS

fr

b

PRESS -FIT RUBBER FEET

CONAR

It's full of exciting new electronic

$44.95

kits of highest quality. Many items
available in both kit or assembled
form. Home entertainment items
that make perfect family gifts or
test instruments for the technician
who appreciates quality and high
performance. Tools, too, to make
your work easier, faster. And you'll
like the reasonable prices and convenient payment plans which make
CONAR Kits easy to own. Mail
coupon for new 1963 Catalog now

"CUSTOM 70" TV
SET KIT-Excellent
Transsensitivity. supply;
former power IF. In3 stages of

cabicludes slimlinepicture
net, 19 inch
tube-- everything.
NOT a portable.
Kit Price: 5335.00

TRANSISTOR RADIO KIT-Superb tone
del-

1963

as oaranfk EWipmmi

5 -INCH WIDE BAND

orbaFM O
KIT-For
AM-

e

GUARANTEE

Parts and

performance

electronic applications.
High intensity trace.
sync.
Extremely stable
Advanced design.

guaranteed
by NRInearly 50
years of
pioneering in
Electronics.

Kit: $89.50
S139.50

Assembled:

hom

CO

NITTN
O Mail vthisRCoupon

and sensitivity. No
icate printed circuits.
Attractive,U.S.durable
made
All
25.50
parts.

CATALOG

"BEST BUY" KITS

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

RADIO

AA3C

Send me your new 1963 CONAR

KIT CATALOG

Name
Address

City

Zone

State

L
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EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD -TEL

D-TEL

Qty. Type

Price

Qty. Type

Price

_0Z4
.10X2

.79
.62
.79
.55
.79
.79
.79
.77
.75
.72
.65
.82
.96
.46
.54
.42
.63
.75
.78
.58

6AU8

.87

_183

_113N5

_1G3
_113
_1K3
_1 R5
_155
_1T4

'

t M.ORE1
r Mo:ney!
QA- TY

_1 U5

_1X2B

-24F4
-34L5
-3AÚ6
-3ÁV6
_3BC5

I

3B N6

_3BU8
._36Y6

EW TU ES

_3BZ6
_3CB6

.56
.56
.58
.85
.60
.54
.99
.63
.75
.63

__3CS6

-31364

If;RADIOANDH I-FI

_3D66
-3076
-3GK5
-304
_3S4
_3V4

ARANTEE

-

-4B07
4C56
-4076

1.01
.61

.55
.60
.79
.90

4GM6

-5AM8
SAN8

_611V6

_6AW8

_60X4
_6AX5
_6B46

_6BC5
6BC8

_6BE6
_6BF5
_613F6

_6666
_60H8
_6816
_6617
_6BK7
_66L7
_6BN6
_6B136

_6B07

_6808
_68X7

6BZ6

_61127

_6C4
_6CB6

_6C 06
_6CG7

_6C68
_6CL8

_.6CM7

_6CN7

_6008
_6CR6

_
_ 6CS6
6CS7

Qty. Type

Price

_6K6
_6S4

.63
.41
.52
.90 __6SA7GT .99
.66 _8SH7
1.02
.74 _6517
.88
.50 _6SK7GT .95
.61 _6SL7GT .84
1.04 __657
.65
.55 __6513767 .94
.90
.99
.44 __678
.85
1.70 __6U8
.83
.98 _6V6GT
.54
.65
6W4
.61
.79 _6W6
.71
.85 -6%4
.41
1.09 ___.6X8
.80
.74 _ _7A8
.68
1.12
_7AU7
.65
1.00 _7E76
.75

-674
_

.

.70
1.11

_ _7Y4

.69
.90
.93
.60
.63

_

.

._8CN7

.61

BCS7

Price

_12DW8

.58
1.06
.54
.69
.83
.88
1.04
.84
.76
.79
.78
.89

_12ED5
_12EG6
_12EK6
_12EL6
_12EZ6

.62
.62
.62
.62
.50
.57

_1204
_120E8
_12D L8

_12006
121357

12075

__12DT7
_12D78

_12026

__12F8

12F46

.66

as

_.12FM6

.50
.97
.90
1.06
_12J0
.84
.70 _12K5
.75
.97 _12L6
.73
.74 _12SF7
.69
.94 _12667GT .95
.56 _12SL7
.80
.79 _12SN7
.67
.75 _12S0767 .91
.60
12117
.62
.60 _12V6
.63
.55 _12W6
.71
.57 _12X4
.47

_6AU8

.55
__1311W8
1.03 __8B05
.45 __11C 67
.55
_ 8CM7
1.51

Qty. Type

_12CU5
_12C U6
_12CX6

.80 -8EB8
.79 ___8F07
.69 _9CL8
.70
11CY7
.92 _12A4
.60 _12485
.57 _124C6
.69 .-_12ÁD6

.

.12FR8

-

_12FX8
_12GC6

RAD -TEL TUBE CO. NOT AFFILIATED WITH ANY

F

OTHER MAIL ORDER TUBE COMPANY

_ _5405
_

.54 __.6C U5
.83 _._ 6C U6
.86 _
6CY5

-_5ÁT8

_ ..59K7

ck

-5B07

1.01

_5CG8

.81

_ .5BR8
__

.83

- __5CL8

.76
.84
.80
.80
.72
.86
.60
.84
.56
.82

5C138

-5E48

._._5EU8
516

-578
-5U4

-508
_5V6
5X8

_rQ73
TRE

SERVICEMEN:

f

Be

5

Or RAD -TEL'S

your own

TELEVISION REPAIRMAN

rß02

CHEATER CORD
6

ft.,

No. 154

RAD -TEL TUBE CO
55 CHAMBERS

3

-25c

6A05

-SA55
_6AT6
-äA78
-6AU4
-6AU6

ENCLOSED IS

6DG6

.71

.68
.61

.62

_6DJ8

1.21

_GONG

.59
1.55
1.10

__
.

_60K6

_6006
_61375
_61376
__6078

_6E48
_6EB5
6E138

_ 6EM5

-6EM7
_6E U8
-6EV5
-6EW6
-6E76
_6F07
_.6FV8

-66H8

-661(5
-661(6
-_6GN8
_6H6

_6156T
616

S

.81

124E6

.50
.94
.73
.67
.62

_124E7

__124F3
_12AF6
12A16
12AL5

.47
.95
.60
.50
.76

_124L8
12405

_124T6
124T7

124U6

.51
.61
.41

_124117

.53 _12ÁV6
.94 ___12AV7
.79
12AX4
-73
120X7
.94
.77
.82

.79
.75
.57

.75
.69
.79
.80
.61

124Y7
124Z7

_7284

_12B136

_12BE6
_12BF6
.12BH7

__128K5

_12BL6

_121306

_12867

.79
128V7
.94 ._12131'7
.58 _12BZ7
.51
.71

_12CN5
12CR6

TV, RADIO

17AX4

_17006
18FW6
_18FX6
18FY6

.194U4
19866

_-19E48

_19T8

_21EX6
250X4
25C5

__.25C45

_.25CD6

1.44
.86
.68
.50

_25EH5

.53
60
.75
1.00
.56
1.16
.74
.76
.77
.86

.56
.67

Total
Tubes
Total
Part(s)
Postage
Grand
Total

25CU6
_.25DN6

_25L6

_25W4
_32ET5

_3505
_35L6
_35W4
_3525

_36AM3

_50B5
_5005

_50E1-15

.67
1.06
.49
.53
.50
.87
1.39
.79
.85
1.49
.70
.53
.59
1.52
1.11

1.42
.55
.57
.68
.55
.51

.60
.42
.60
.36
.69
.53
.55

_.5016

.61

_117Z3

.97
.85
.75

_70L7

_807

$

$

$
$

Please rush order.

$1.00 ea. #170
3 - 25c ea. #154
Orders under $5.00 Add $1.00 handling charge - plus postage
Send FREE Tube and Parts Catalog
D Send FREE Trouble Shooting Guide

SEND:Book(s)
Cheater Cord 29c ea. Lots of
ea.

._

.82
.67
.63

Be Your Own TV Repairman

ER

FREE!

AND HI-FI

STREET, NEWARK 5, NEW JERSEY

25% deposit must accompany all orders, balance C.0 D. Orders under
$5:
add $1 handling charge plus postage. Orders over $5: plus postage. Approx.
8 tubes
per I lb. Subject to prior sale. No C.O.D.'s outside continental U.S.A.
TERMS:

1.10
:95
.47
.78
.53
.60
.49
.86
.85
.52

-..613E6

55 Chambers Street
Newark 5, New Jersey

Easy to work on
set while panel is off.

290 ea. Lots of

.81

-6004

RAD-TEL Tube Co.
Dept. PE -1

$ _00

No. 170

.70

_64M8

I

The Original NOW YOU CAN
FIX YOUR OWN TV SET BOOK

1.01

-64H6
._._SAK5
-64L5

Send For New Tube 8 Parts Catalog
Send For Trouble Shooting Guide

fix your own TV if you have TV Fisit
.
because 80% of troubles are caused
This hook explains, illustrates trouble
and what tubes cause this trouble. Pinpoints in
over 3000 layouts by model number, position vend
type tube causing trouble.

FE-1

_64F4
_GAGS
-6AH4

FOR

`Manufacturers Sutgested List Price

You can
Book
by tubes.

DEPT.

6AB4
64C7

OVER 15 YEARS

LATEST TUBE TY T

FREE'

SILI

RELIABILITY

RAD -TEL HAS TH

.46
.46
.96

_6CY7

.58
1.08
.70

NAME
ADDRESS
CITY

_.

January, 1963

ZONE.

STATE.
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SELL YOUR USED

EQUIPMENT Through

POPULAR ELECTRONICS'

than the stopper diameter) in each corner
of the chassis or cabinet, then insert the
stopper for a tight fit.- George Loden quai
BUILD

Classified Columns!

The 400,000 readers of

Popular Electronics are
interested in your used

electronic gear or com-

ponents. If you have

(Continued from page 20)

SPARE

IN SOME
PARTS CONTAINERS

Ever spend frustrating "hours" digging
up a replacement fuse for a power supply
or a new pilot lamp for your receiver?

With

spare

parts contain-

ers mounted
right on the

units them-

selves, you can
save all this
fuss and bother. Just get

CHASSIS
METAL WASHER

FELT

some plastic

WASHER

containers

the readers of Popular

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

Electronics know about

COMING NEXT MONTH

something to sell, let

it through the classified

advertising columns. It

This half- finished stereo
amplifier kit is sure to
catch your eye- because
it has no tubes! It's the
Heathkit AA -21 all -traninte100 -watt
sistor

POPULAR ":w"
ELECTRONICS

costs very little -60
cents

a

grated amplifier. You'll
want to read all about
this and similar units

word, including

in

sage -10 words.

For

further
information
write:

issue.

JANUARY 29
OPERATION ELECTRONIC ALERT
How much warning will we have of
an enemy surprise attack? How effective are CONELRAD and NEAR?
Don't miss this exclusive report!
REAR -VIEW MIRROR DIMMER

driver
bright -light
night -time
A
can provide more than one kind of
dimming
clever
This
headache.

Martin Lincoln
POPULAR ELECTRONICS
One Park Avenue
New York 16, N. Y.

device

is

an

automatic

aspirin!

SOLID-STATE R.F. GENERATOR
You guessed it! A tunnel diode
and a transistor team up to make

this

22

February

ON SALE

your name and address. Minimum mes-

our

valuable

piece

of

test

gear.

Always say you saw it in- POPULAR ELECTRONICS
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Checklist for buying a full-power
CB 2 -way radio
look for these features:

-

TRANSMITTER POWER
For longest
transmission range possible, choose a 5
watt unit, the maximum authorized power input
for Class D CB radios.

-A

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

-A

radio's ability to reject interference from channels not tuned
In, is largely determined by the type of circuit
used: superregenerative, superheterodyne or
dual- conversion superheterodyne. The latter
circuit, the dual- conversion superheterodyne,
is acknowledged by experts to be the best
circuitry for clearest reception. Says Len
Buckwalter, noted communications author, in
Electronics Illustrated May 1962. "... Look for
the dual -conversion feature if you wish to get
top receiver performance."
EiSELECTIVITY

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

-A

EJPOWER SUPPLY
power supply
should be an integrated part of a CB
radio. Since full -power CB radios are most

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

aAUTOMATIC SQUELCH

-

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

aAUTOMATIC NOISE LIMITER

-

An
effective automatic noise limiter is necessary especially in heavily populated areas, to
shut out extraneous interferences such as ignition noise. Makes messages more intelligible.

RELIABILITY -CB radios

must withstand
vibration and shock which occurs during

mobile use. Solid -state components-transistors
and diodes-are less susceptible to damage
than fragile tubes.

-

PORTABILITY
Some full -power CB
radios may be used in the field as portable units when equipped with a portable case battery accessory. These units are generally

lightweight, compactly designed and offer
greater operating flexibility.

INSTALLATION- Compact CB radios
with simple mounting provisions don't
steal leg room in vehicles, lower installation
and maintenance costs:

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

,016i111111((p.

t
t

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

CASyour ECadre distributor for
See

-

Canada: Tri.Tel Assoc.. Ltd..

81

ÌIPiÌiÌ

O

(-)
.i'irssim

1

Cadre `515'
All- Transistor, 5 -Watt,
5- Channel, $187.50

a demonstration, or

for more details, write:

INDUSTRIES CORP. O COMMERCIAL PRODUCTS DIVISION O ENDICOTT,
NEW YORK O AREA CODE 607, 748 -3373

Sheppard Ave. Wast, WIIlowdele. Ont. Export: Morhan Exporting Corp., 465 Broadway, Now York

January, 1963

13. N. Y.
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NOW YOU CAN

BUILD A FINE

Fì9dwkt

A

FOR ONLY

1.

WHAT'S IN STORE for the world of
sound in '63 ? Better tapes and discs,

550

You can assemble this new
Schober Spinet Organ for $550
or half the cost of comparable
instruments you have seen in stores. The job is
simplicity itself because clear, detailed step -bystep instructions tell you exactly what to do. And
you can assemble it in as little as 50 hours.
You will experience the thrill and satisfaction of
watching a beautiful musical instrument take
shape under your hands. The new Schober Electronic Spinet sounds just like a big concert-size
organ with two keyboards, thirteen pedals and
magnificent pipe organ tone. Yet it's small enough
(only 38 inches wide) to fit into the most limited
living space.
You can learn to play your spinet with astounding
ease. From the very first day you will transform
simple tunes into deeply satisfying musical experiences. Then, for the rest of your life, you will
the joy
realize one of life's rarest pleasures
of creating your own music.
For free details on all Schober Organs,
mail the coupon now. No salesman will call.

-

-

-

CORPORATION

THE

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

..

The Schober Organ Corporation, Dept. PE -11
43 West 61st Street, New York 23, N. Y.
Please send me FREE booklet and other literature on the Schober Organs.
Please send me the Hi -Fi demonstration record. I enclose $2 which is refundable when I order
my first kit.

24

Zone

"voices," pedal control of

bass volume,
variable vibrato, and
over -hanging

keyboards.

Equipped with
its own built in amplifier

ures

Heathkit GD-232

only

x 39%" x 211/2 ") that it fits just about
anywhere. Easy to build, the GD -232 is
priced at $329.95; a matching bench is
available for an additional $24.95 (both
341/2"

Address

City

better equipment all around, and some
mighty striking innovations-among them,
Fisher's MF-300, world's first FM tuner
with remote control. Meters and tuning
eyes are gone from the MF-300; in their
place is a precision servomechanism circuit
that automatically tunes to the exact center of the FM channél, far more accurately
than manual tuning permits. How does it
work? You push a button, left or right, as
you choose, and there isn't a whisper from
the speakers as the pointer moves across
the dial toward the desired station. When
it reaches that station, it stops at the precise point of maximum signal- automatically-and the selected station is heard
immediately. An optional accessory, the
RK -20 wireless remote control, even allows
you to adjust volume and turn your entire
system on and off from your favorite easy
chair.
Thanks to Heath, you can now assemble your own two -keyboard electronic organ. The GD -232 kit gives you a choice
of ten organ

and speaker,
the instrument
comes with a
hand - rubbed
walnut cabinet so compact (it meas-

MAIL THIS COUPON TODAY

Name

L

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

.State
MM.

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

yr'
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2. Others don't

don't
have this.

. Others

3. Others can't

have this.

have this.

a

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

control -amplifier kits:
1. Built-In d'Arsonval Meter. For easy, positive
adjustment of bias and balance -with laboratory
accuracy. Assures peak performance from the
start; permits 'touching up' for continued peak
performance throughout the years, regardless of

tube aging. No other single- chassis control amplifier kit has this vital feature.
2. Third - Speaker Output with Volume Control.

Blends the two stereo channel outputs to feed a
third loudspeaker system -at any desired volume
level. Ideal for center- channel stereo fill -in or for a

mono extension speaker in another room. Another
Fisher exclusive among control -amplifier kits.
3. The Fisher Name. The inimitable Fisher exclusive. Your guarantee of a head start in kit building
before you even pick up your screwdriver.
And there is something under the chassis, too,
that others don't have: StrataKit constructionassembly by totally error -proof stages (strata).
Each stage corresponds to a separate fold -out
page in the instruction manual. Each stage is
built from a separate transparent packet of parts
(StrataPack). Major components come already
mounted on the extra -heavy-gauge steel chassis.

-

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

unskilled novice!

The KX-200 has

a power output of 80 watts (IHFM
Standard) -40 watts per channel. Harmonic distortion at rated output is 0.4 %. The architectural
brass -finish control panel is styled to match all
other Fisher-built components. Price $169.50 *.

The KX -100 StrataKit, an advanced 50 -watt stereo control- amplifier kit with center -channel output, $129.50 *.
The KM -60 StrataKit, world's most sensitive FM Stereo
Multiplex wide -band tuner available in kit form, $169.50*.
The KS-1 three -way speaker kit, only Slim -Line loudspeaker system available in kit form, $59.50 * *.
FREE! $1.00 VALUE! The Kit Builder's
Manual: a new, illustrated guide to high -

fidelity kit construction.

-

'

The

IIMBulderh
Manual

FISHER RADIO CORPORATION

-52 44th Drive, Long Island City 1, N.Y.
Please send me without charge The Kit
21

Builder's Manual, complete with detailed
information on all Fisher StrataKits.
Name

Address

ti

City

7one_State

ion

1

WALNUT OR MAHOGANY CABINET, $24.95. METAL CABINET, $19.95.
IN UNFINISHED BIRCH 1$64.50 IN UNFINISHED WALNUT.) PRICES SLIGHTLY HIGHER IN
THE FAR WEST.
EXPORT: FISHER RADIO INTERNATIONAL, INC., LONG ISLAND CITY 1, N. Y. CANADA: TRI.TEL
ASSOCIATES, LTD., WILLOWDALE, ONT.

THE FISHER
January, 1963
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THERE

IS

GOOD REASON WHY

oday

IS THE WORLDS &11/OR/TE!
Have you ever tuned the amateur bands and observed how many Mosley Antennas
are in use today the world over? Have you ever noticed the outstanding signals
that come from these Mosley Antennas?
When you choose Mosley, you choose the best because Mosley Engineers are
hams and know what it takes to give the best performance. Mosley designs quality
into each Antenna So That Each Part Fits. All holes line up and all tubes are
machined and polished completely so that no burrs or rough edges remain. Only
6061 -T6 heat -treated drawn tubes are used. This provides the strength needed
during maximum wind and icy conditions. All parts are coded so that the Antenna
can be installed with ease and without the use of a "yardstick ". All you need is
a screwdriver and pliers.

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

When you buy a Mosley Antenna, you can be sure that the Antenna has be9n proven in service. For example - - the traps of the Mosley Trapmaster TA -33 Junior or

Senior are produced under original design. They were designed for a given power
rating and they are taking that rating today. You can be sure that either the TA -33
Junior or Senior Mosley Trapmaster will give you top performance because Mosley
guarantees by test that each trap is identical to a permanent standard.

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

Arszsey'
.

°

/lasry-`,

í

'¿

..

GaA.Q

w0FgYf/,xs

4610 North Lindbergh Blvd.
Bridgeton, Missouri
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A single A-311 beam, vertically mounted
at "0" DB point, will give a gain in relative field strength of 8 DB over a reference dipole. This will increase the effective power of your CB transmitter to an
equivalent of 32 watts.

of A -311 beams, vertically mounted at
DB point, will give o gain in relative
field strength of 11 DB over a reference dipole. This will increase the effective power
of your CB transmitter to an equivalent of
63 watts. Connecting transformer & stacking
cable included with A-311 stacking kit.
A pair

"0"

Dependable communications depend on the proper antenna system. Mosley produces high
quality, top performance antennas that will assure you years of reliable service. Mosley
antennas, such as model A -311, are built of noncorrosive and rust-proof materials. All
aluminum is heavy guage 6061T6, hardware is stainless steel and associated parts are
expertly molded of durable plastic. Mosley antennas are designed for 52 ohm impedance.
Mosley A -311,
3 Element Beam
Mosley A- 3115K, Stacking Kit For Two A -311 Beams

List $46.88
List $68.21

Mashy
M.G.
4610 N. LINDBERGH BLVD., BRIDGETON, MISSOURI
January, 1963
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Showcase
(

Continued from page 24)

prices are f.o.b. Benton Harbor, Mich.)
A professional -quality, two -speed tape
deck, Lafayette's RK -140WX comes complete with built -in transistorized stereo
record /playback preamplifiers. Perfect for
playing or recording 4 -track stereo tapes,
the unit boasts some outstanding specifications, including a signal -to -noise ratio of
45 db, interchannel separation of 45 db or
better, wow and flutter content of less than
0.25% (at 71/2 ips) and operation at both
71/2 and 3;4 ips speeds. Supplied with all
connecting cables and an empty reel, it also
incorporates separate record-level meters,
a tape index counter, an automatic cutoff
switch, and a pause control. The RK -140WX is priced at $99.50, with an optional
portable carrying case (Model RK-145W)
A
available for an additional $15.00.
second product from Lafayette -this one an
FM- stereo tuner kit-features a frequency
response within 1 db from 20 to 20,000 cycles and a channel separation of 35 db at
400 cycles. All coils have been carefully
prealigned at the factory, and construction
is simplified with time -saving printed -circuit boards. An advanced type of "pilot
monitor" tells you when a station is broadcasting FM- stereo, and a tuning indicator
permits precise, on-the -nose tuning. Supplied with a gold front panel, a beige cover,
and sienna -brown molded legs, the KT660WX kit is priced at $84.50. . . Still
another Lafayette product
15" 3 -way
speaker-is custom built in England to La-

....

amplifier features a dual volume /balance
control and separate tone controls; its cabinet is finished in dull gold with an attractive black trim. In kit form (Model SA210K), the amplifier is priced at $29.95;
fully wired and tested ( Model SA -210W)
it sells for $49.95. The cover is an additional $4.95 in each case.
New from
Norelco is the "Continental 401" four -track
transistorized stereo tape recorder. Completely self- contained, the 401 includes two
preamplifiers, two power amplifiers, and
two speakers-one of which is in the removable cover to permit realistic stereo
separation during playback. Because it's
,

.

-a

.

fayette's rigid

specifications. The
Model SK- 215WX's

woofer

quires

no
warm -up, so
there's no rea-

son for miss-

ing rare or
once -in -a -lifetime "takes."

.

.

section

features an

extremely low (25cycle) cone resonance, and a plas-

tic -terminated

cone suspension.
Overall frequency
response is from
20 to 20,000 cycles; power -handling capacity, 50
watts; impedance,
Lafayette SK -215WX
16 ohms; and
crossover frequencies are 2000 (mechanical) and 5000 (electrical) cycles. Price,
$64.50.
A new integrated stereo amplifier by

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

.

transistorized,
the 401 re-

,

.

.

Norelco "Continental 401"

Its fourth
speed -15/16 ips
-lets you re-

cord up to 32
hours on a standard 7" reel, and there are
facilities for making sound -on -sound recordings. The 401 measures a compact
181/2" x 15" x 10 ", weighs 38 pounds, and
A second four -track
sells for $399.50. .
stereo tape recorder -this one the Model
997 by Roberts Electronics- features six
low- impedance stereo outputs; large, illuminated, studio-type vu meters; "motor on" indicator lights; a "mute monitor
speaker" switch; and simplified sound -onsound recording. Other features include
automatic shutoff and interlocking controls to prevent accidental erasure of recorded tape. Equipped with a hysteresis synchronous, fan -cooled motor, the 997
will operate in either a vertical or horizontal position and offers speeds of 3 %, 71/2,
and 15 ips. Price, $449.95.
Olson's four -channel preamp /mixer is
fully transistorized and battery -powered.
There is a separate gain control for each
input, and the unit also features a master
gain control and a vu meter. The preamp/
mixer (Model RA -501) carries a price tag
of $29.98.... A second unit available from
Olson, the RA -502 stereo /mono preamp/
mixer, is similar to the RA -501 but is intended for stereo applications. Its vu meter
can be switched to either stereo channel,
and there are two master gain controls
one for each channel. Price, $34.98.
More than enough power to drive just about
any speaker system is yours with Scott's
Model 200 30 -watt integrated stereo amplifier. Massive, heavy -duty transformers provide full power throughout the audio range;
.

.

-

.

.
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Nothing fits all your

CB

needs

like Hallicrafters' versatile

new

transistorized

CB -5

,.a,,,,rr,

-,auOnOn,flí

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

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

slim, matching pedestal will furnish AC power for base operation. And for carrying
between "stations," it weighs just 63/4 pounds.
A

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

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

h

haiikrahiers
5th & Kostner Aves., Chicago 24, III.

Overseas Sales: Contact Export Department, Hallicrafters. Canada: Gould Sales Co., Montreal, P. Q.

January, 1963
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Showcase
(

Continued from page 28)

separate bass and treble controls for each

©IVAV/!!

channel allow you to adjust for all types of
program material. Other features: frontpanel- mounted headphone jack, a tape monitor switch, and special inputs and outputs
for the rambunctious tape- recording enthusiast. Price, $139.95.... Another item
from Scott is the Model 55 stereo signal
light. A completely assembled electronic
device that mounts right on top of the
chassis, the Model 55 automatically flashes
on when your tuner is tuned to a stereo
broadcast. Designed to update Scott's LT110 FM- stereo tuner kits, Model 350 FMstereo tuners, and LM -35 and 335 multiplex
adapters, the Model 55 requires only five
simple wiring connections -which you can
make yourself or have done at any Scott
service station for a modest fee. Price,
$17.95 (more details in Hi -Fi Lab Check,
p. 59). .. A new stereo tape recorder available from United Audio has just about anything you could ever want in a portable
tape system. The TG 12 SK can be used
either by itself as a complete stereo system
(it contains its own 10 -watt amplifier and
has inputs for either mono or stereo tuner,
mike, and phono) or it can be plugged
into an external
stereo setup. A 4track stereo /mono record and
playback unit, it
.

NAMMARLUND CB-23
RECEIVE OR TRANSMIT
23 CB CHANNELS

,

ALL CRYSTAL CONTROLLED
Hammarlund achieves the ULTIMATE in CB transceivers.
The compact CB -23 features crystal controlled accuracy
on all 23 Citizen Band Channels- Transmit or Receive!
Receiver frequency orly can be varied ±3 KC by means
of a vernier tuning con rol on the front panel.

for mobile or
Mounting Frame-

One low price includes everything you need

base station use: Every Crystal -Mobile

Microphone-Cables for both 115v. AC and 12v. DC Operation- Built -in S- Meter-Noise Limiter and Squelch -THERE
ARE NO

EXTRAS...all you need is the antenna.

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

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

NO EXTRAS NEEDED

only

$22950

HAMMARLUND
MANUFACTURING COMPANY. INC.,
W.t 23 rE S trot. N*w

York 10. N.V.

I'm interested. Please send me complete information.
Name

Address

J
p

ing sound -on-

sound recordings.
The TG 12 SK

United Audio TG 12 SK

comes equipped
for automatic control of slide or movie
projectors, and its two speakers-one in the
top lid and one in the bottom-are easily
removable for optimum stereo reproduction.
The complete unit weighs only 32 pounds,
carries a price tag of $349.95.
Fisher Radio Corp., 21 -21 44th Dr., Long Island
City 1. N.Y.
Heath Co., Benton Harbor, Mich.
Lafayette Radio Electronics Corp., 111 Jericho
Turnpike, Syosset, L.I., N.Y.
Merrell Electronics Inc., 519 Hendrix St., Brooklyn 7, N.Y.
North American Philips Co., Inc. (Norelco), High
Fidelity Products Div., 230 Duffy Ave., Hicksville, L.I., N.Y.
Olson Electronics Inc., 260 S. Forge St., Akron 8,
Ohio
Roberts Electronics, Inc., 5920 Bowcroft St., Los
Angeles 16, Calif.
H. H. Scott, Inc., 111 Powdermill Rd., Dept. P,

A Giannini Scientific Company

53

operates at 71/2,
33/4, or 1% ips,
and even has provisions for mak-

Maynard, Mass.
United Audio, 12 -14 W. 18th St., New York 11, N.Y.
Always say you saw it
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buíid- your -own

knight -kit

WALKIE-TALKIE!
ALL -TRANSISTOR 2 -WAY TRANSCEIVER KIT

LOWEST

í$

PRICE KIT

95

EVER!

ONLY...

EACH

n

Talk to Neighbors, Family & Friends Up to

CIA

Works Up to 75 Hours on Just One Battery

- Weighs

No License, Exam,

Mile Away

9 Ounces
Permit, Age Limit- Anyone Can Use It

Here's the 2 -way Knight -Kit everyone

wants! In a few fun -packed hours you'll
have this 3- transistor beauty assembled and
ready for reliable on- the -move communication. The C -100 is great for camping, hunting, boating, picnic outings, or just talking
to friends in your neighborhood. Just press
the push -to -talk button and you're "on the
air" (built -in 2" speaker also serves as mike).
Release button to listen. Fits your hand
snugly -only 5'1/4 x 2 % x 134". Operates up
to 75 hours on low -cost cell. Has 40" telescoping whip antenna. Includes high- impact
Caribbean blue case, all parts, transmitting
crystal, wire, solder, easy instructions. Less
carrying case and battery. Wt. 9 ozs.
83 Y 804DT. C -100 Walkie- Talkie Kit. Only =985
83 Y 013. Leatherette Carrying Case
98c
83 Y 002. 9 -Volt Battery
21c
Complete 2- Station System Outfit. Includes 2
Knight -Kit C -100 Walkie- Talkie Kits; 2 Leather-

ette Carrying Cases;

i

2 9 -Volt Batteries; Wall
Soldering Iron; Screwdriver; Miller Wire Stripper /Cutter -everything you need to assemble a
complete 2- Station System. Wt., 6 lbs.
'2495
83 Y 800DT. $5 per month
Only

1

IM

ALLIED RADIO

.

Hesbern Ave., Chicago 80, III.
Slip me tie 'ollcwing:
C -)00 Walkie- Talkie Kit(s) 83 Y 804DT
Carryirg Case(s) 83 Y 013
New Credit Cus9 V Battery(ies) 83 Y 002
tomers Only:
Complete C -13O 2- Station System 83 Y 800DT
Send name and
address present
$. -... ..Erclosed (check) (money order)
empyer, how
G Shio NJ Money Down on Allied's Credit Fund Pia n Flo nglemployed
position, monthly

satisfaction gua ante ed
or your money baci

1CO N.

TYPICAL OF THE QJALITI'
AND VALUE OF 01. ER 100
GREAT KNI;HT -SITS

manufactured by
KNIGHT ELECTFONICS CORP.

salary; rent or

Name

E.: -.R1_

A DIVISION OF

own home, how

long at present

Adc ress

ALLIED RADIO
L

City

zone

January, 1963

State

address; give age
(21 minimum for
credit account).

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

2-WAY RADIO

VIKING ,,MESSENGERS

12/

7-d

úh

The following satellites, launched by the
United States, were reported to have beacon
and telemetry transmissions as of November
12, 1962. The satellites are listed by their
code names, according to frequency; because
some transmit on more than one frequency,
they appear more than once.

ltn
Now, 3 feature packed Johnson Messengers...
outperforming everything else in the field!
Compact, hand-held 100 milliwatt or 1 watt "Personal Messengers ",
Rugged and reliable -11 transistors, 4 diodes! Superheterodyne re.
ceiver and exclusive tuned RF amplifier gives twice the sensitivity and
40% more range than similar units with conventional circuitry -rmOre
output than similar units with same rated inputs!
For mobile or base stations -performance proved Viking "Messenger"
punches your signal across the miles! High efficiency design makes
full use of maximum allowable legal power. Excellent receiver sensi.
tivity and selectivity. Automatic "squelch" control -5 channel coverage.
Only 55/." x 7" x 11% ", easy to install anywhere!

WRITE TODAY
for
Information packed
4 Color Catalog

4:4

E.F. JOHNSON COMPANY
2407 10th Ave. 5.W., Waseca, Minnesota

Please rush "Messenger" details to,

Explorer VII*
Discoverer XXXVI

19.990 mc.
20.005 mc.

Transit IVA

54.000 mc.
mc.
mc.
mc.
mc.
mc.

Courier IB
TIROS I
TIROS III
Vanguard I*
TIROS III

107.970
107.997
108.000
108.024
108.030

Telstar
Explorer XV
Transit IVA

Alouette

136.050 mc.
136.101 mc.
136.200 mc.
136.230 mc.
136.235 mc.
136.408 mc.
136.440 mc.
136.500 mc.
136.650 mc.
136.744 mc.
136.800 mc.
136.815 mc.
136.920 mc.
136.922 mc.
136.979 mc.

Transit IVA
Transit IIA

150.000 mc.
161.990 mc.

Transit IIA
Midas IV

215.990 mc.
228.200 mc.
232.400 mc.

NAME

+"'1_

ADDRESS
CITY

STATE

Manufacturers of the world's most widely used personal Communications transmitters.

E90R98083

I

Transit IVB
Anna
TIROS IV
TIROS V and TIROS VI

subscription

expire ?"
This question is often asked us by subscribers to Popular Electronics. You can
check the expiration date of your own
subscription by reading the code line on
the mailing label of Popular Electronics
as follows:

Midas IV

90 -The month and year in which your
subscription started -in this case,
Sept., 1960.
R980= (Filing instructions for our use
only)
83 =The month and year in which
your subscription will expire -in
this case, Aug., 1963.

32

Injun SR -3
Traac*
OSO

"When does my

E- Popular Electronics

TIROS IV
TIROS V and TIROS VI
Ariel
Explorer XIV

*Signal may be very weak

There are several more satellites in orbit
and may be transmitting. However, these are
so-called "secret" satellites launched by the
U.S. Air Force.
If you're interested in eavesdropping on
satellites, and missed our June 1962 article
on the NASA-136 converter, we recommend
that you look it up. Easy to construct, this
sensitive converter can intercept the satellites operating in the 136 -137 me. band.
Always say you saw it
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pick projects like these to work on:
Sweet Sixteen Goes Stereo
Sound -Actuated Switch
Two -watt Stereo System
Double - Sideband Ham Rig
Code Practice Oscillator
CB Tone Squelch
Radiation Fallout Alarm
Auto Temperature Gauge

Transistor Tester Tests

All

Neon Bulb Electroscope

Transistor /Tube Broadcast
Receiver
Automatic Diode Checker
No- license Broadcaster
Transistorized Public
Address System

and Emily, the Electro- Mechanical Inebriated Ladybug Robot
(seen on the Jack Paar Show!)
1'1

from the 1963 edition of

i

ELECTRONIC

EXPERIMENTER'S

HANDBOOK

Here's the handy, compact publication
edited each year especially for the electronics do- it- yourselfer and hobbyist! The
1963 edition has 164 pages of challenging
construction projects, detailed charts, circuit diagrams, cutaways and photographs.
PLUS A SPECIAL 14 -PAGE BONUS

FEATURE ON ELECTRONICS
SCHOOLS- covering
advanced technical training
where to get it, how much it costs
how advanced training can help your
career

The 1963 ELECTRONIC EXPERIMENTER'S HANDBOOK will be on sale
at your favorite newsstand or electronics
parts store on January 22nd. Reserve your
copy now -or send in this coupon and we'll
ship your copy on the day of publication.

only $1.00

Retail Sales Division
Ziff -Davis Publishing Co. -Dept. SD
One Park Avenue
New York 16, New York
Please send me a copy of the 1963
ELECTRONICS EXPERIMENTER'S
HANDBOOK. I enclose $1.00, the cost of
the ANNUAL, plus 10c to cover mailing
and handling charges.

NAME
ADDRESS
CITY
ZONE
STATE
(add 3% sales tax if N.Y.C. resident)

January, 1963

PE
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Bookshelf
CITIZENS BAND 2 WAY
RADIOS AND YOU
A practical guide on installing and operating CB equipment prepared by Globe Elec-

tronics, this book
is well illustrated

with diagrams,

photos, charts, and
tables. Topics covered include: how
to achieve maximum range with a
CB unit; ways to
reduce noise; in-

stallation of all
types of stations;
and tuning and

maintaining

CB
equipment. There's
comprehensive
a
index at the very front of the book; and,
just before the 24 -page catalog section at
the back of the book, there is a very useful
glossary of "CB Lingo."

Published by Globe Electronics, 400 S.
Wyman St., Rockford, Ill. 105 pages. Soft
cover. $1.00.

© ?

@

UNDERSTANDING TRANSISTORS AND
HOW TO USE THEM

This handbook is an excellent introduction
to semiconductors for the student, hobbyist,
and experimenter. Prepared by the Publications Division of
Allied Radio Corporation, it covers
the history and development of the
transistor as well
as its use in variand how to use them
ous circuits. Although emphasis is
placed on the performance and capabilities of the
many types of transistors in practiMOM N Iu140N4
vu
cal applications, a
number of con struction projects are also included. The
latest addition to Allied's own library of

rig

electronic publications, the book is clearly
written and well illustrated.
Published by Allied Radio Corp., 100 N.
Western Ave., Chicago 80, Ill. 96 pages.
Soft cover. 50 cents.

ELEMENTARY INDUSTRIAL ELECTRONICS
(in two volumes)
by Leonard

Lane

C.

This two -volume set is intended as a detailed elementary course in industrial electronics. The two books are aimed primarily
at the service technician, already familiar
with electricity and electronics, as well as
the trade school student. The technical
vocabulary is kept quite simple, and the
"mathematics" is nothing more than simple arithmetic. Among the wide variety of
subjects covered are relays and switching,
motor control, electronic heating, magnetic
amplifiers, and instrumentation.
Published by John F. Rider Publisher, Inc.,
116 W. 14th St., New York 11, N. Y. Two
volume set, 344 pages. Soft cover. $7.80
per set.
Vá=1.

ANTENNAS FOR CITIZENS
RADIO SERVICE
by William

1.

Orr

Here's a "build -it- yourself" antenna handbook for CB'ers. After a general introducduction to Citizens Radio and a
few words about

antenna theory,

complete construction details are
given on eight simple and inexpensive antennas for
Class C and D licensees. The antenna types covered are demiquad, dipole, "T"
dipole, simple turnstile, ground plane.
3- element
cobra,
beam, and 5 -element parasitic beam. Dimensional drawings
accompany each project, and no basic
knowledge of electronics is required to build
or install any of these antennas.
Published by Radio Publications, Inc., Wilton, Conn. 40 pages. Soft cover. $1.00.

(Continued on page 37)
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t

NOW!
ata price
you can afford!

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP- METHOD
HOME TRAINING!
BETTER...Training that is proved and tested
in Resident School shops and
laboratories, by a School that is
the OLDEST and LARGEST of
its kind in the world.
MORE COMPLETE...You learn ALL PHASES of
T el erision- Rudio -El ecfrouics.
LOWER COST... Other schools make several courses
out of the material in our ONE
MASTER COURSE
and you
pay more for less training than
you get in our course at ONE

Prepare
for your
F.C.C. LICENSE

...

Be

prepared for secure future in
INDUSTRIAL ELECTRONICS
COMPUTERS
GUIDED MISSILE SYSTEMS
ELECTRONIC CONTROLS

LOW TUITION!

or go into

...

COLOR TV REPAIR
HI -FI AND SOUND SYSTEMS
BROADCASTING STUDIOS

INSTALLATION

TOP

PAY... UNLIMITED OPPORTUNITIES

LIFETIME SECURITY CAN BE YOURS!
You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay

THESE TWO FREE
BOOKS TELL HOW

-in

including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.

SEND FOR FREE

NATIONAL SCHOOLS SHOP- METHOD
HOME TRAINING, with newly added

ILLUSTRATED BOOK
ACTUAL LESSON TO

ALL PHASES,

lessons and equipment,
trains you in
your spare time at home, for these un-

limited

technical
positions.

opportunities,
jobs

leading

including
to

19 Big Kits -YOURS TO KEEP!

Friendly. Instruction and Guidance
Job Placement Service
Unlimited Consultation
Diploma-Recognized by Industry

many

supervisory

EVERYTHING YOU NEED FOR
SUCCESS!

YOU LEARN BY BUILDING EQUIPMENT
WITH KITS AND PARTS WE SEND YOU.
Your National Schools course
includes
thorough Practical training -YOU LEARN
BY DOING! We send you complete standard equipment of professional quality for
building various experimental and test
units. You advance step by step, perform
more than 100 experiments, and

you build a complete TV set"
from the ground up that is yours
to keep A big, new TV picture"
tube is included at no extra"
charge.
I

EARN

AS

YOU

LEARN.

We'll"

IMPORTANT
SEE

OTHER SIDE

to you at once. No sal
will call; there is no
tion. Cut out card alo
led lines, fill in and

today!
NO POSTAGE NECESS

want to make more money in Electronics TV- Radio. Send me your FREE Fully -Illustrated
Opportunity Book and Actual Lesson today.

Yes,

F

Your own copy of '
Future In Electronics
vision -Radia" will be

CUT OUT AND MAIL THIS CARD TODAY

show you how. Many students
pay for their course -and more,
while studying.
I
GET THE BENEFIT OF OUR
I
OVER 55 YEARS EXPERIENCE

GET...

YOU

tCTUAL LESSON

I

}1111'

RUSH TODAY -NO POSTAGE NECESSARY
ELECTRONICS

Ttliolslor Radio

APPROVED FOR
GI TRAINING

Nome
Address

ìTJÓ
ACCREDITED
MEMBER

riMik

NATIONAL

Q_3 SCHOOLS

World -Wide Training Since 1905

Write to Dept.luu
4000 So. Figueroa Street
Los Angeles 37, California

Age

I
City

Zone

State

if interested only in Resident Training at Los Angeles.
Veterans: Give date of discharge

Check here

NO SALESMAN WILL CALL; NO OBLIGATION ON YOUR PART

R2G-13

DON'T

HALF- TRAINED
Be a MASTER TECHNICIAN in

ILICTRONICS-TV RADIO
Only N.T.S. offers you ALL 8 PHASES in
ONE MASTER COURSE
1ILL

field director of Berean
As

SUCCESS IS THEIRS;

TELEVISION
INCLUDING

I

cannot praise

Mission Inc.,
have complete
charge of our r.

one

radio work.

s+

With the expert advice and
I've just gradu- training I am receiving from
ated and al- you I can do my own repairs
ready have on our recorders and P.A.
started repair- systems, besides keeping our
ing radios and servicing TV's radios going. My training
from N.T.S. helps keep us on
. At 53, I'm starting a new
life and my diploma from the air. feel privileged to
National Technical Schools is be a member of such a fine
institution.
my proudest possession.
Rev. Enoch P. Sanford
William E. Eckenrod
N.T.S. enough.

I

I

Thanks to
N.T.S. I have a
business of my

own right in
my home.
I

have paid for
all my equipment with money
earned servicing TV sets. Yes,
N.T.S. gave me my start in
television.
Louis A. Tabat

PHASE 5
FCC LICENSE
PREPARATION
FCC License
holders
have a wide range
of
toe
open to hem.
FCClobs
L
now a
requirement for
Communication most
fobs.

COLOR TV
90% of homes
have at
least

I

IT CAN BE YOURS TOO!

8 PHASES IN ONE
MASTER COUS
SE

PHASE 1

have a TVRadio shop in
Yorkville, Illinois, about 4
miles from my
home, and it
has been going real good.
got
I started part -time but
am
so much work that
doing it full -time. Thanks to
National Technical Schools.
Alvin Spero
I

I

I

set.

Color

TV
is becoming more
popular daily
TV Stations

grow

number,

need
technicians. Maintenance

and repair offer

big opportunities.

PHASE 6
RADAR AND
MICROWAVES
These are the

PHASE 2

RADIO -AM &
FM
Radios in homes,
schools, all need cars,
upkeep. Stations expert
expand
as FM becomes
popular.
Now transistors
boom
entire

field.

PHE

3

ST RIAL

ELETRONI
Comuters, Data

-

ProcA sing
machine
Electronic ControlsCS s,
.
Guided Missile
are new fields Systems
Electronics playwhere
a

vital role.

4
SOUND SYSTEMS
NewPHASE
Popularity of Hi-FiStereo,
as

industrial

well as

sound systems
and business intercoms
make this a highly
specialized and

important field.

communications
systems
of the future,
already
used in tracking
and

contacting satellites.
PHASE 7

AUTOMATION
& COMPUTERS
Automation and
Computer electronics
are the new
tools of
industry and
commerce.

Skilled Technicians
in

these fields
in great demandare
at

top pay.

PHASE 8
BROADCASTING
&
COMMUNICATIONS
In the entertainment
industry, or in
communicationscommerce,
broadcasting haveand
great
importance. Installation
and maintenance
of
equipment requires
trained technician
knnw.b.....

RESIDENT TRAINING
AT LOS ANGELES

FIRST CL

If you wish to take your train.
ing in our famous Resident
School in Los Angeles -the
oldest and largest school of its
kind in the world -check

Permit No. 3087

special boa in coupon.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

- POSTAGE

WILL BE PAID BY

NATIONAL

T

=;SAL

SCHOOLS

WORLD-WIDE TRAINING SINCE 1905

4000 So. Figueroa Street
Los Angeles 37, California

-

'$ .i

91 Y.
.nn,nr.

NATIONAL

lor LI Trainino

Tc°ns1Cu,

SCHOOLS

Address correspondence to Dept.

1í

ic4

4000 So. Figueroa Street
Los Angeles 37, California
National Technical Schools also offers Complete Home Study Training Programs in Auto Mechanics
& Diesel, Air Conditioning, Re-

frigeration- Electrical Appliances,
and Home Appliances Repair. For
information and FREE BOOK write
the School, De t. RDC, stating
c- r

Bookshelf

(Continued from page 34)

FUNDAMENTALS OF MAGNETIC
AMPLIFIERS
by Barron Kemp

A comprehensive introduction to saturable core reactors and magnetic amplifiers is
offered by this book. Because of their wide
temperature range, low power consumption
and versatility, these devices are increasingly being used instead of tubes in missile
equipment, computers, and laboratory instruments. The six well -illustrated chapters
begin with a discussion of the basic theory
of the devices and conclude with several

basic applications. Included in the back of
the book is a glossary of terms common to
the field of magnetic amplifiers.
Published by Howard W. Sams & Co., Inc.,
1720 E. 38th St., Indianapolis 6, Ind. 128
pages. Soft cover. $2.95.

New Literature
A 12 -page booklet entitled "What Does
Minivac 601 Do ?" is available from the
Scientific Development Corp., 372 Main St.,

Watertown, Mass. It contains a detailed
summary of the experiments and programs
that are possible with the "Minivac 601"
and the six instruction books which are
provided with this digital computer simulator.
Supplied free with the 1963 catalog of Cisin's
TV, radio, and hi -fi service books is a TV
tube substitution guide and trouble- chaser
chart containing 22 illustrations of picture
faults due to defective tubes. To receive
both catalog and chart, write to Harry G.
Cisin, Publisher, Amagansett, N.Y., and include a stamped, self-addressed envelope.
"Audio Robots are for Sleeping" is the
title of a 6 -page pamphlet which discusses
extension speakers in hi -fi systems and the
ways in which automatic control can be
accomplished from a remote point. For
your free copy, write to Royce Electronic
Developments, Inc., Dept. 33, P.O. Box 321,
Valley Stream, N.Y.

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

.._

OLSON
ELECTRONICS, INC.

QUALITY dtfitntttt

DISCOUNT
HOUSE
Olson)

DISCOUNT STORES IN:

AKRON, OHIO
ATLANTA, GA.
BUFFALO, N.Y.

69 W. State St.
485 Peachtree St., N.E.
711 Main St.
CHICAGO, ILL.
4101 N. Milwaukee Ave.
CHICAGO, ILL.
123 N. Western Ave.
CHICAGO, ILL.
2641 W. 95th St.
CLEVELAND, OHIO
2020 Euclid Ave.
CLEVELAND, OHIO
6813 Pearl Road

COLUMBUS, OHIO
142 N. High St.
INGLEWOOD, CALIF...4642 W. Century Blvd.
MILWAUKEE, WISC.
423 W. Michigan
PITTSBURGH, PA.
5918 Penn Ave.
PITTSBURGH, PA. 3405 Saw Mill Run Blvd.
O

FREE

Olson Discount Catalogs

NOW! Come in to any of Olson's 13 Electronic Discount Stores and see the tremendous NAME BRAND
Electronic Bargains! You'll find SPEAKERS TUNERS

-TOOLS
CHANGERS - AMPLIFIERS - TUBES - CONDENSERS

-

CB EQUIPMENT

-

-

KITS, etc., all
at money saving low prices! If you live beyond our
store areas, fill out coupon below and receive Olson
Electronics' Discount Catalog FREE for one full year.
All Hi -Fi and CB at a Discount Price on Credit.

MAIL TO

837

OLSON ELECTRONICS, INC.
S. Forge St., Akron 8, Ohio

NAME
ADDRESS
CITY
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BEST BUYS IN STEREO AND MONO HI -FI
New Stereo

Transistorized
Stereo/

FM Multiplex Tuner ST97
Kit $99.95*
Wired $149.95*

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

ommissommamaiia

Mono
4 -Track
Tape
Deck
RP100

40-

Semikit (electronics in kit
form) $299.95 Wired $399.95

Stereo Tuner ST96

FM -AM

Kit $89.95* Wired $129.95*

*Incl.

FET

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

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

28W Integrated

Stereo Amplifier HF81
Kit $69.95
Wired $109.95

Stereophonic
AM Tuner HFT94

Kit $39.95

Incl. FET

Wired $65.95

Dual Preamplifier ST84
Kit $59.95
Wired $89.95

EXCELLENCE
Stereo
Power

Amplifiers

Kit
70w HF87A: $74.95
100W HF89A: $99.50
78W HF86: $43.95

Wired
$114.95
$139.50
$ 74.95

IN

FM- Multiplex
Autodaptor MX99
Kit $39.95 Wired $64.95
Cover Optional, $2.95

Bookshelf Speaker System

(Patents Pending)

HFS1

Kit $39.95 Wired $47.95

CREATIVE

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS
Citizens Band Transceivers
770 Series

ELECTRONICS

from
Kit

$79.95
Wired
$109.95

Transmitter =723
Kit $49.95 Wired $79.95

60W CW

Walkie -Talkie
Citizens Band
Transceiver #740
Kit $54.95.
Wired $79.95.
Complete with
rechargeable
battery & charger.

Over

Model 1073
(3 amps)
Kit $35.95 Wired $47.95
Model 1078 (71/2 amps)
Kit $42.95 Wired $54.95

Peak -To -Peak
VTVM =232
& Uni -Probe®

DC

- -

Tester
=625
Kit $34.95

6

5" Scope =460
Kit $79.95

VTVM =221

General Purpose 5" Scope #427
Kit $69.95 Wired $109.95

Kit $25.95

Wired $129.50
Wired $39.95

Signal
Generator
=324
Kit $26.95
Wired $39.95

o--

S

__
0

t''1 4
)0

Wired $49.95

tti

1000

Ohms/
Volt
=536
Kit $12.90
Wired $16.90
V -O -M

Wired $38.95
Extra -filtered for

transistor equipt. = 1060
Kit $38.95 Wired $47.95
Listen to the EICO Hour, WABC -FM,

PE-1
L.I.C., N.Y. over
N. Blvd.,
EICO, 3300
Catalog describing
Stereo
free
free
Send
products,
106 top-quality
free Short of nearest
Hi -Fi Guide,
ale.
36 -page
Send new

which
HI-FI for handling.
enclose
for postaße
25¢
enclose
...............................
Name.............
°..°° .' ...............
Address
...............
Zone ..... ..State
City
West
the
Add 5%

EICO dealer.

-&12V

Battery
Eliminator
& Charger
x1050
Kit $29.95

38

MC

(U.S. Pat.)
Kit $29.95
Wired $49.95

RF

Tube

-5

MILLION

world. Compare, take
them home
right
"off the shelf"
from 2000
neighborhood
dealers, most of
whom offer
budget terms.

BEST BUYS IN TEST EQUIPMENT
Metered
Variable Auto Transformer AC
Bench Supplies

2

EICO instruments in
use throughout the

Volt-Watt
Meter #261*
Kit $49.95
Wired $79.95
*Formerly called #260
AC

N. Y.

Multi Signal
Tracer
=145A

Kit $19.95
Wired $28.95

I

.

.

© 1963 by EICO, 3300 N. Blvd., L.I.C.

95.5 MC, Mon. -Fri., 7:15 -8 P.M.

Always say you saw it

www.americanradiohistory.com

in- POPULAR

1, N. Y.

ELECTRONICS

thanks to

in coils...

OIE RECEIVER
ALL BANDS
y PHILIP E. HATFIELD, wcGFS
Recev;nq Tube Deo'.

General Elecr:c Cr.

O'

today's short -wave receivers are
truly sensitive and reliable devices.
but they are also rather complex and expensive for the beginner to construct.
Here's a simple receiver, using one
compactron tube, that will give you
long -wave, broadcast -band, and
short -wave reception. If you are
considering putting your first receiver together, this one is for you.
If you have an amateur -bandonly receiver, this unit will fill in
some of the "holes" in the spectrum. Finally, if you already
have a general -coverage receiver,
this set will make a good "auxiliary" to tuck away on a corner of
the desk just in case your "big"
MOST of

one quits.
Use of a compactron allows a lot
of receiver to be contained in a
small box without undue crowding.
The frequency range covered is from
250 kc. all the way to 16 mc.; and, since
plug-in coils are used, it's possible to

extend the range in either direction. Plenty
of headphone volume is provided, and many
signals will operate the built -in speaker in a very
satisfactory manner.
The Circuit. The 6AF11 compactron contains two triodes and a pentode. One triode is used as a regenerative
detector, the other as an audio voltage amplifier, an
the pentode as an audio power amplifier.
Plug -in coils containing primary (Li), secondary
(L2) and tickler (L3) windings determine the frequency
range. Tuning is done with a relatively large variable
capacitor (C2) to allow covering a wide range of fre,

www.americanradiohistory.com
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o
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5

117

VAL

Schematic diagrams for all
wave receiver (top) and its
companion power supply.
Since the receiver circuit is
more critical, you'll find a
pictorial diagram of it on
page 41; you should be able
to wire up the power supply
without difficulty by following parts layout shown in
photos on pages 42 and 43.
-

JI
-OJ2

J2

J3

J3

is the word on
antenna hookups for this receiver, and three possible
configurations appear at left.

Versatility

PARTS LIST

Cl, C2-400 -µµf. variable capacitor (Allied

61

L 009 or equivalent)
C3 -17.5 -µµJ. variable capacitor (Hammarlund
HF -15 or equivalent)
C4 -250 -µµf. mica capacitor
C5 -500 -µµf. mica capacitor
150-w.v.d.c. electrolytic capacitor
C7- 0.1 -µf., 400 -volt paper capacitor
C8, C9-0.01 -14., 1000 -volt ceramic capacitor
C10- 0.05 -µf., 400 -volt paper capacitor
C11, C12-0.001 -µf., 1000 -volt ceramic capacitor
C13- 2.0 -14., 250- w.v.d.c. electrolytic capacitor
C14a/C14b -Dual 20/20 -µf., 150- w.v.d.c. elec-

trolytic capacitor

D1, D2- 1N1696 diode
Insulated binding post
J1, 12,
"Closed and transfer" phone jack (Mallory
703E or equivalent)
15
-prong socket
LI, L2, L3- Plug -in coil -see page 42 for details
L4-20- henry, 15 -ma. choke (Chicago -Stancor
C -1515 or equivalent)
P1
-prong plug
R1- 2.2- megohm, 1 -watt resistor
R2-100,000 -ohm potentiometer, linear taper
R3- 120,000-ohm, 1 -watt resistor
R4 -1000-ohm, '/a -watt resistor

J4-

-5

-5

J3-

R5- 100,000 -ohm, 1/2-watt resistoraudio taper
R6-500,000 -ohm potentiometer,
R7 -180 -ohm, 1 -watt resistor
R8-6800 -ohm, 1 -watt resistor
S1- S.p.s.t. toggle switch 3.2 -ohm voice coil
SPKR -21/2" PM speaker,
T1- Interstage transformer, 1:3 turns ratio (Chi cago-Stancor A -53 or equivalent)
10,000 ohms;
T2- Output transformer: primary,
secondary, 4 ohms (Stancor A3879 or equivalent)

T3 -Power transformer: primary, 117 volts a.c.;
secondaries, 250 volts CT @ 25 ma. and 6.3
volts @ 1.0 amp (Stancor PS -8416 or equiva-

lent)

V1 -6AF11

tube

4-long
Six -prong coil
(Allied 71

forms, 11A" in diameter, 21A"
H 724 or equivalent)
1 -6" x 5" x 4" chassis box (LMB T -F781 or
equivalent)
1 -5" x 2W' x 21,4" chassis box, gray hammer tone finish (Bud CU- 2104 -A or equivalent)
4
-pin sockets
Misc. -Dial, knobs, aluminum for chassis, wire
for coils, hookup wire, socket for V1, line cord
and plug, 5- conductor power cable with 5 -pin
socket and plug, hardware, solder, etc.

-6
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For best results, you'll want tq,

follow this

pictorial

diagran'

when you construct the all
wave receiver. Wiring shout
PI
progress smoothly one
the chassis plate is cut`.
and drilled and the
major parts have
'

been

mounted.

(below),
Completed
receiver
with chassis plate in place.
Trap door for coils is in other
"half" of the chassis box.

quencies with a minimum of coils. For
fine tuning, a small variable capacitor
(C3) is connected in parallel with the
larger one to act as a "vernier."
The antenna coupling circuit is purposely designed for versatility. Straight
inductive coupling, series tuning, or
parallel tuning are possible, depending
on the connections to jacks J1, J2, and
J3 (see antenna hookup diagram at left) .
This can be quite helpful in increasing

the selectivity of the receiver and in
tuning out the "dead spots" that afflict
most regenerative receivers.
For maximum audio output, the headphones are operated from the pentode
section of the compactron, and the phone
jack (J4) is arranged to disconnect the
speaker when the phones are in use.
The Receiver. All parts of the receiver,
with the exception of the spare -coil rack,
and the trap door for coil changing, are
mounted on the portion of the chassis
box used to form the front panel and
sides. As the photos show, this makes
all parts of the receiver readily accessible to the builder. In addition, since no
electrical components are mounted on
the removable portion of the box, all
the testing that is necessary can be done

January, 1963
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No likelihood of losing coils with this

set--one.
inserted through a trap door (far left), is always
in use; the other three (above) rest in empty sockets mounted or aluminum flange at rear of cabinet.

before the cabinet is "buttoned up."
To reduce sheet metal bending to a
minimum, the chassis proper is a flat
plate, cut to make a fairly snug fit, and
then fastened in place with four small
angle brackets. All mounting holes
should be cut in this plate and the chassis box before the plate is bolted in place.
Winding data for
for the long-wave
coil appears in
forth on the form

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

4.8-16.0 mc.
5

turns

1.75-6.1 mc.
turns

8

LI
dl

#26 enameled

#26 enameled

L2

8

turns
#22 enameled

25

d2
L3

After the holes have been drilled, all
of the parts should be mounted, since
they are all readily accessible for wiring
in any sequence. In mounting the 400µµf. antenna tuning capacitor (C1) , flat
washers should be used between the
panel and the capacitor frame to insure
that the screws don't extend through the

lfi'

turns

#22 enameled

510-1750 kc.
18

turns

#26 enameled

4

turns

#26 enameled

250 -600 kc.
30 turns

#30 enameled

#28 DCC

100 turns

200 turns

#30 enameled

355"
3

turns

8

tisß
turns

#30 enameled

www.americanradiohistory.com

#28 DCC
10

turns

#28 DCC

All -wave receiver and its power supply, ready for use. Since power requirements are comfortably Iów (about 150 volts d.c. @ 25 ma., and 6.3 volts a.c.
(?) 1.0 ampere), you may be able to "steal" the power from an existing receiver
or amplifier and thus save yourself the trouble of building a separate supply.
....

frame far enough to interfere with the from the power supply arrive at the
rotor.
right points in the receiver.
Wiring of the receiver isn't especially
The Coils. Before the receiver can be
critical, and the receiver is compact tested, at least one of the plug -in coils
enough to allow component leads to fur- must be wound. Start with the broadcast
nish many of the connections. However, coil, since it covers the range where rebe careful to wire the coil socket exactly sults are easiest to obtain.
as shown, since proper wiring here is
The polystyrene forms will call for
just as important as on the tube socket. some cautious handling-when drilling,
The Power Supply. A separate entity,
too much pressure may crack them and,
the power supply is built on a 5" x 21/4" when soldering, excessive heat will soften
x 2%" chassis box. Holes for the various them. Lightly filing the ends of the coil
parts should be drilled in the box and form pins to remove the plating will
all parts mounted before any wiring is make soldering easier. Remember, rapid
done. Again, the wiring isn't critical, al- soldering is required to prevent softenthough care should be taken in connect- ing of the form. Start by winding the
ing leads to the output socket (J5) to primary, followed by the secondary, and
make sure that the proper socket con- then the tickler.
tacts are used.
One way to make a neat job is to push
The power cable which connects the the wire through the starting hole in the
power supply to the receiver is made form and into the pin and then solder it
from a length of five -conductor, plastic - in place. Then unwind the amount of
covered cable. This cable allows the wire from the spool that you think will
power supply to be placed in some con- be required, but don't cut the wire just
venient spot away from the receiver. If yet. Instead, clamp the spool in a vise
the plastic- covered cable isn't available, and walk away until the wire is under
individual stranded insulated wires can slight tension.
be used to make the cable, with bands of
Wind the coil by turning the coil form
tape fastened at intervals to keep it to- in your hands as you walk slowly toward
gether. Be sure that the wires used for the vise. If you have underestimated
the heaters are at least #20 gauge. Be- the wire needed, or if your workshop is
fore testing the receiver, double -check small, hold the coil in one hand to preto see that all of the plugs and sockets vent the wire from slipping, remove the
are correctly wired so that the voltages
(Continued on page 118)
;

January, 1963
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ELECTRONIC
MEASUREMENT
QUIZ

By ROBERT P. BALIN

Think you know how to use and care for meters?
Then test yourself on the statements below and
compare your answers with those on page 110.

4 1 To reduce "loading" effect of a voltmeter, set it on the highest voltage
range producing a readable indication.
FALSE

TRUE

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

'

Ima.

6

FALSE

TRUE

2 Before carrying

a

VOM,

set it on its

lowest current range.

in.,.,,

TRUE

FALSE

it, 100ma.
Ammeter is installed properly when its
-I- terminal connects to the B+ supply.

500ma,

FALSE

TRUE

4 3

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

TRUE

A technician can guarantee a voltage 8
reading to the greatest degree of accuracy when he selects a range that places
the reading as far up scale as possible.

FALSE

TRUE

4 4 Use

an ammeter's lowest current range during readings to
keep meter's internal resistance
to a minimum.

FALSE

TRUE

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

4 5

(B)

(A)

FALSE

TRUE

a meter face as pointer is moving helps get a more accurate reading.

Tapping

FALSE

TRUE

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

ducing
TRUE

a

readable indication.

600V
300V
150V

50V

FALSE
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SIAII
FRY

By HOMER L. DAVIDSON

S

-

No frills or special twists to this one
just a straightforward little a.c. /d.c. amplifier
that's perfect for a child's portable phonograph
WHAT'S THAT you say? You have an old portable phono around the
house but it's monophonic and won't play stereo? Well, let's dig it
out and update it with this little stereo amplifier. You're certain to delight the small fry in your family, and you'll find the amplifier a cinch
to put together. Since the complete unit is very much on the compact
side, you should have no trouble installing it in that old portable (or even

placing it in a brand -new phonograph case you've purchased for the purpose). Only two tubes are used-one for each channel, and the circuit is
simplicity in itself
In the author's case, an old monophonic player was converted to stereo,
and he began by removing the mono cartridge and installing a stereo
cartridge in its place (using the necessary stereo phono cable, of course) .
However, since many of the older players put plenty of "poundage" on
the stylus, it might be better in the long run to pick up an inexpensive
stereo arm- and -cartridge combination. Naturally, if you're starting
from scratch, you'll be purchasing a stereo arm and cartridge to begin
with.
A glance at the circuit reveals a volume control in each control
grid lead, and, in the author's phono, volume of the two channels is con !
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SVIALL

TI

STEREO

CARTRIDGE

[vE

FRY
M
STEREO

SP,rP

CHASSIS
GROUND

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

2E4

3

7 VAC
4
3

V2
4

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

-a

0011
DI

SI

PHONO
MOTOR

R5

R4
2211

-v

C2A

C2B

80p f.

6Oyf.

150V

150V

power sensitivity and provides a power
output of a little over a watt from a
crystal or ceramic stereo cartridge -ample volume for the kids. And, thanks to
the 60 -volt heater, two such tubes can
simply be connected in series across the
117 -volt line. The power supply can be
an inexpensive half -wave rectifier, as it
is here.
Construction. There isn't anything
critical about the way in which the
parts should be mounted. But the simplest way is also the best-just lay out
the components for each channel in a
straight line on the chassis, and wire
them up. The tubes can be mounted at
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1.

PARTS LIST

C1-0.05 -µf., 200 -volt paper or ceramic capacitor
C2a /C2b /C2c-80/60/250 -µf. can -type electro-

1

r

lytic capacitor, 150/150/10 w.v.d.c. (Sprague
PCL- 3414.3 or equivalent)
C3, C4-0.005- t,.f., 600 -volt paper or ceramic
capacitor
D1 -2E4 silicon diode (or equivalent)
11, 12-RCA phono jack
R1, R2-500,000 -ohm potentiometer, audio taper
R3 -33 -ohm, 1 -watt resistor
R4-22 -ohm, 1 -watt resistor
R5- 1500 -ohm, 1 -watt resistor
S.p.s.t. switch
SPKR 1, SPKR 2 -4" PM speaker, with 3.2 -ohm

Sl-

voice coil
T1, T2-Audio output transformer:
2000 ohms; secondary, 3.2 ohms
A -3332 or equivalent)
V1, V2 -60FX5 tube
Misc.-Tube sockets, chassis, line cord
phono motor and arm with stereo
cabinet, wire, solder, hardware, etc.

primary,
(Stancor
and plug,

cartridge,

the front (just behind the volume controls) , capacitor C2 placed between the
two output transformers, and standard
RCA phono jacks installed for easy connection of the two speakers.
The wiring is straightforward and
can easily be finished in a matter of
minutes. Since the tubes are located
close to the volume controls, the leads
to the control grids are very short, and
there is no noticeable hum pickup as the
control settings are increased.
The common "ground" tie point is the
insulated negative terminal of the electrolytic capacitor (C2) Run all ground
leads to this terminal, then bypass it
.

to the chassis with 0.05 -µf. capacitor Cl
(don't forget to connect the "middle" or
ground terminal of the stereo cartridge
to the chassis as well) . The only time
you'll have to use a heat sink, incidentally, is when soldering the diode (DI) in
place. Be sure to observe polarity with
D1, and take care to wire the three sections of capacitor C2 as indicated.
Stereo Speakers. Naturally, you'll
need two speakers for the "Small Fry
Stereo," and you can suit yourself as to
exactly where and how you mount them.
The author was content to simply install
an extra 4" PM speaker in the lid of the
case, which, in this particular instance,
happened to be removable. If the cover
of your case isn't detachable, you can
probably alter the hinges in such a manner that the lid can be removed and set
alongside the main unit for better stereo
separation.
To test out the "Small Fry Stereo,"
plug the leads from the two speakers
into their respective jacks and fire up
the unit. The tubes should light in a
few seconds, and "thumbing" the stylus
should bring a "scratching" sound from
the speakers.
If everything checks out okay thus far,
place a stereo record on the turntable,
turn up the volume, and sit back and listen (if you've used separate volume controls you'll have to adjust both controls
until you achieve proper balance) . Assuming you've done the job carefully,
you'll find there's plenty of volume for a
small fry, and that the stereo quality is
quite good, too.

-i-

Rear, bottom, and top views of amplifier

(from left to right) show placement
of every major component. Switch Si
was ganged to potentiometer R2 in author's unit, but you may decide to install it elsewhere. And don't be confused
by the fact that J1 and J2 are standard
phono jacks: they were installed for
connecting up the speakers-not the
stereo cartridge, as you might expect.
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A M VER RA MA C
How 55 nations and

1

electronic computer help prevent

A SINGLE YEAR, courage, seamanship, and an IBM computer rescued
159 men from almost certain death in the North Atlantic. This impres-

IN

sive record was chalked up as the U.S. Coast Guard's AMVER program
went into its fifth year-with 55 seafaring nations now participating.
What is AMVER, and how did an electronic computer get into the search
and rescue business? The term "AMVER" stands for Atlantic Merchant
VEssel Report, a program in which merchant ships of many nations voluntarily take part in order to increase safety on the Atlantic Ocean. Upon
beginning a voyage in the off-shore areas north of the equator and west of
the prime meridian, a ship radios its name, call sign, position, route,
speed, and destination to the AMVER center in New York City.
Enter the IBM 305 RAMA C computer. Located in New York, it sits like
a spider in the center of a communications web strung from the Gulf of
Mexico through the Caribbean and north to Newfoundland and the ocean
station vessels on their lonely North Atlantic beats. Information from the
reporting merchant ship is fed into RAMA C and stored along with information on 14,000 other ships that regularly cross the Atlantic Ocean.
Let's see what happens when a ship or aircraft is in distress.
Seaplane In Distress. On September 22, 1961, a large Navy seaplane
crashed into the sea 160 miles north of Bermuda without being able to send
a distress call. When the seaplane became overdue, an air search was
launched. Eventually, three survivors were spotted on a raft, at the mercy
of heavy seas and high winds. An immediate rescue by ship was necessary,
but which oî approximately 800 ships then under plot in the Atlantic
would be best situated to pick up the fliers?
POPULAR ELECTRONICS
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AMVER

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

U.S.

=RESCUE'

Coast Guard photos

By SCOTT GIBSON

disaster throughout the North Atlantic
The position of the raft was radioed to New York and fed into the IBM
computer. RAMAC, computing with incredible speed the approximate positions of all of the 800 or more ships carried in its "plot" at that time,
quickly predicted that the SS African Pilot was in the area. The Coast Guard
radio station in Bermuda called the merchant ship directly and advised its
master of the situation.
The African Pilot immediately turned and raced to the scene. Its crew
launched a boat at considerable risk in the high seas, and the fliers were
picked up safely. Three more men owed their lives to the uniquely effective
coordination of rescue equipment made possible by AMVER.
"Medico" Rescues. The Coast Guard is proud of the international enthusiasm for AMVER. Every month more ships join this strictly voluntary
program. The Coast Guard emphasizes that it has no authority over foreign merchant ships; it isn't needed, anyway, for help has never been refused. The international aspects are illustrated in the following "medico"
rescue.
In January of 1961, the electrical officer of a Dutch tanker, the SS W.
Alton Jones, became gravely ill with abdominal pains when his ship was
halfway between Nassau and Bermuda. Emergency medical advice radioed
from the U. S. Public Health Service recommended immediate attention by
a doctor. When the AMVER center was contacted, its "surpic" ( surface
picture) showed that the Swedish liner SS Gripsholm was probably the only
"doctor ship" in the general vicinity.
The tanker radioed the Gripsholm, the ships made rendezvous, and
surgery was immediately performed for acute appendicitis. The ship's surJanuary, 1963
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Operator at console of RAMAC electronic computer
instructs machine to locate and type out information previously stored on magnetic "memory" tracks.

Technical assistant enters a modification to the big
computer's program. Frequent improvements have
resulted in stepped -up life- saving capabilities.

geon stated that an additional half hour's delay would have been fatal!
RAMAC not only stores vast quantities of data but it can use this information in a number of ways. The names, call signs, positions, courses,
and speeds of merchant vessels in any designated area at any given time
can be quickly produced. The computer is frequently asked to show what
"doctor ships" are within, say, a hundred -mile radius of a ship requesting
medical aid, as in the last example. If there are no ships in the area at
the moment carrying doctors, the computer will state whether such ships
are scheduled to enter the area later.
"Track Search." Sometimes, when a plane is missing and there is no indication of its position, the computer is asked to help out in a "track
search." Air control authorities usually know the geographic course or
"track" the aircraft was scheduled to travel, and RAMAC produces the
names of all reported ships within, say, 50 miles of both sides of the
track. These vessels can then be requested to search the area, which may
be far too large for Coast Guard and military units to handle alone.
Ships standing by a vessel in danger but not requiring immediate rescue
can be relieved of their duty when the surface picture shows that other
vessels will soon arrive. Or the best situated of a number of rescuers
answering a distress call will be shown and the others can resume normal
sailing with clear consciences.
Precautionary Plotting. Not all of the AMVER work is as dramatic as
you might think. In fact, most "surpics" are obtained as a precaution
against potential distress situations. A ship may radio in a report of a
mysterious flare burning at night, unidentified flotsam in the water, or
even a U. S. astronaut circling the globe. In each case, "surpics" are routinely prepared. If the situation should become an emergency, rescue work
will begin immediately with a full knowledge at hand of available merchant
ship aid.
In 1961, a total of about 60,000 ship passages were plotted from reports received from ships of 55 nations, and the number of participants
increases every year. The Atlantic Ocean is still far from tamed, but
AMVER is an electronic link in the chain of human courage and skill that
-®will someday bind the "watery demon."
POPULAR
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ELECTRONICS

.

AN ELECTRONIC PROJECT

for STUDENT BIOLOGISTS

THE NERVE
STIMULATOR
By JAMES E. PUGH, Jr.

Simple pulse generator
will prove useful in the

classroom, biology lab,
or on your workbench

CHANCES ARE someone discovered that electricity could be a very
effective muscle and nerve stimulator on the day the first man was
struck by lightning. But no practical use was made of this effect until
after Luigi Galvani demonstrated (late in the 18th century) that the
muscles in a frog's leg could be made to twitch when an electric current
was applied. Since then, there has been considerable progress in harnessing electrical currents for man's physical and mental welfare.
While there are many ways that electricity is used in these areas,
here we are primarily interested in the application of low- frequency
potentials direct to the tissue (in contrast to the application of high
frequencies through radiation) .
Such low- frequency potentials of the proper waveform, frequency, and
intensity are now being used by surgeons to differentiate between nerves
January, 1963
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RED

+

r

SI

PARTS LIST

IIII

'LEVEL
JI

BI
(SEE TEXT)
E

R5

+

2N270

C2

50K

160yf.
YEL

CI

QI

S2

BLK

500.

J2

BLK

RED

LOW

ED
C3

HIGH

5yf.

10K

FREQUENCY

.5yf.

C4

100K

R3
R4

11,

J2---Tip jack

01-2,V270 transistor (RCA )
R1 100,000 -ohm potentiometer,

log taper

R2. R3- 10.000 -ohm, !4 -watt resistor
R4 --7000 -ohm, 1/2-watt resistor
R5- 50,000 -ohm potentiometer, lincor

R2

RI

7S- to 9 -volt battery- -see text
160 - sf., 15- w.v.d.c. electrolytic capacito
(. J
C2- 50 -µf., 25 cs.v.d.c. electrolytic capacitor
25- w.v.d.c. electrolytic capacitor
(4-- 0.5 -µf., 200 -volt paper capacitor
N1

taper
(with s.p.s.t. switch S1)
S1- S.ps,t. switch (on R5)
S2 --1 -pole. 2 -11- position, shorting rotary switch
(Centralab PA -1000 series or equivalent)
Filament transformer: primary. 117 volts
a.c.; secondary, 6.3 volts CT @ 1.2 amperes
(Stancor P6134 or equivalent)
1 --61 in" x 5'fíí2" x 2c?ss" plastic instrument rose
(Davies 260 or equivalent )
or
1 --6" x 31/2" cover for above (Davies 261
equivalent)
3- -Pointer knobs

Tl-

10K

IK

Above: schematic diagram of the
nerve stimulator. Switch S2 controls the pulse rate, and potentiometer R1 governs the frequency.

--4 -36 x b » flat -head machine screws
3- -6 -32 x }" fiat -head machine .screws and nuts
1 - --6 -lug terminal strip
2--- Cables with tips and electrodes -see text
,list. -- Decals, wire, solder, etc.
4

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

-

and muscles. The reason nerve trunks
respond to lower voltage impulses than
muscles. As a result, it's possible for
surgeons to preserve the invaluable nerve
trunks during delicate facial operations,
for example.
The physical therapist uses electrical
currents to identify normal and denervated muscles. In addition, he can
"re-educate" muscles in weak and useless limbs through electrically activated
muscular contractions.
On the other hand, the biologist,
medical student, and research worker
often investigate the effect of electrical
stimuli on both human and animal tissues. For such applications, a portable
stimulator operating from inexpensive
batteries is very desirable. And the economy in size, weight, and power consumption of the transistor makes it outstanding as the generator of some of the electrical currents required.
The transistorized instrument shown
here is intended primarily for classroom
demonstration. It generates a series of
short, fast -rising pulses that are continuously variable in frequency from about
1 to 2500 pulses per second. The output level is adjustable from zero to
:

word about the Nerve Stimufat

IA

This instrument is intended primarily f
use in classroom or laboratory, and th
only under the supervision of an instructor- It is potentially dangerous ansidi
must be viewed not as a toy, but AR
a device for illustrating an important
biological principle. Handled with discretion, and used for the purposes it
is intended for, the stimulator will
prove to be a highly educational
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Entire circuitry of the nerve stimulator is mounted
on the cover of a Bakelite instrument case. Wiring
is straightforward, but potentiometer RI should be
connected so that it has a "counterclockwise" taper.

about 150 volts under a normal load. sharp edges of all holes can then be
In addition to its use in the classroom, smoothed off slightly with a countersink
this instrument can be employed by the of the tapered end of a large drill to
electronics experimenter as a general- obtain a neat job and avoid any possipurpose pulse generator. Its wide range bility of chipping when the parts are
of pulse rate and amplitude makes it mounted.
suitable for many projects.
The job is now nearly done. All that
Construction. The stimulator is housed remains is to mount the parts, dress the
in a Bakelite instrument case with leads to size, and secure all joints carematching cover that overlaps the sides fully with rosin core solder. Use a minifor an attractive appearance. All parts, mum of solder on the contacts of switch
including the battery, are mounted on S2, and use a heat sink when soldering
the cover; careful attention to place- the transistor and electrolytic capaciment of the heavier items will give a good tors. Label the controls with decals and
weight distribution for easy handling.
apply a coat of wax to the case to help
When drilling the cover, back it with preserve its smooth finish.
a flat strip of wood to help prevent chipHow It Works. The stimulator is a
ping. Also, make the holes slightly un- simple battery -operated pulse generator.
dersize and then carefully enlarge them With the collector of transistor Q1 con to size with a 1/2' tapered reamer. The
(Continued on page 101)
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Eliminate

misfires

caused by tired cells

and let an a.c. outlet

supply power to fire your
flash gun for indoor snapshots
By S. D. HUGHES

Battery
Eliminator

"battery eliminator." Nothing but a
simple, line-operated power supply, it delivers 3.5 volts of d.c. and has ample
current capacity to fire off single or multiple flash bulbs every time. And not
only can it be used with almost any flash
gun employing two flashlight -type cells
in series, but you can quickly disconnect
it whenever standard battery operation
is desired.
About the Circuit. Transformer T1
steps down the line voltage from 117 to
6.3 volts a.c. Selenium stack D1, which
contains two diodes having a common
cathode, is connected as a full -wave recAVE YOU ever missed a once -in -a- tifier-changing TI's output from a.c. to
I I lifetime shot because of a flash-bulb d.c. No filter choke or resistor is used,
misfire? If you have, it was probably a but 250 -µf. capacitor Cl smooths out
case of weak or discharged batteries. It's enough of the ripple in Dl's output to
difficult to keep track of battery condi- give reliable flash -bulb firing.
Power to the transformer is controlled
tion, especially if you don't use your
camera equipment constantly. But it is by switch Sl, which is wired in series
possible to make sure that your flash gun with one of the primary leads. Pilot light
Il serves two functions: it indicates
always has plenty of available power
when the power supply is ready for use
outlet.
an
a.c.
there's
at least, wherever
How? Just build this inexpensive and also "loads down" Cl, preventing

for

Flash Guns

-
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i

SHALLOW NOTCH
ALLOWS CABLE
TO PASS THROUGH
ARM OF FLASH GUN

BATTERY
HOLDER

FASTEN SOLDER LUGS
UNDER SCREWS
CABLE TO
POWER SUPPLY

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

the output voltage from rising to much
higher than 3.5 volts.
Construction Tips. The unit is housed in
a 4" x 2" x 23/4" aluminum utility box.
Pilot lamp II and switch S1 are mounted
on the box's front panel. Transformer
T1 and selenium rectifier stack D1 are
placed on opposite side walls. When you
install the only remaining component,
capacitor C1, across the terminals of 11,
be sure to observe polarity.
Bring the line cord into the box
through a grommet-lined hole in the
front panel. A similar hole, in the side
of the box on which D1 is mounted,
accepts the flash -gun cord.
As shown on the schematic diagram,
Dl's terminals are coded with yellow
and red dots. Also illustrated is the color
coding for Ti's leads. Leads or terminals of units not identical to those specified for D1 and T1 may be coded differently.
Making an Adapter. The most convenient way to wire the output of the power
supply to your flash gun is by means of a

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

A strategic notch or hole can be made
in the flash -gun case to give clearance
for the power supply cord. To minimize
losses, this cord should be as short as
possible-preferably no longer than 8
feet.
Illustrated here are wooden adapters
for two "C" cells end -to -end and for two
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Small size

of chassis box is

important to a photographer
who travels a lot. If you follow the parts placement shown

at

CORD

TO

FLASH
GUN

left, all parts will fit

neatly in box. Indicator light
I1 lets you know when the battery eliminator is ready to go.

PARTS LIST

C1-250 -µf.,
itor

6- w.v.d.c., midget electrolytic capac(Sprague TVA -1102 or equivalent)

SI

Dl- Selenium rectifier

stack (International Rectifier 114C1 or equivalent)
II -8 volt, 0.15-amp pilot lamp (G.E. 47 or
equivalent)
S1-S.p.s.t. switch
Filament transformer; primary, 117 volts;
secondary, 6.3 volts CT @ 1.2 amp (Stancor
P6134 or equivalent)
1-4" x 2" x 2'4" aluminum utility box (Bud
CU- 2115 -A or equivalent)
length of lightweight 2- conductor cable
1
(Belden 8782 or equivalent)
Misc. -Line cord and plug, pilot lamp assembly,
grommets, material for flash-gun adapters (if
required-see text), wire, etc.

-6

TI-

CORD TO

FLASH
GUN

,

II

-8'

LINE
CORD

YELLOW

BLK
RED

DOT
DI

+

straighten the others so that they can

DOT

RED

YELLOW

CI

250yí.
6V

It

3.
vac

Cil
YYY

Schematic diagram of battery eliminator. Lamp I1
discharges capacitor as soon as Si is set at "off."

penlight cells side -by -side. The former is
cut from a dowel, the latter shaped from
a block.
Contacts to substitute for those on
penlight cells can be made by soldering
small tabs (such as #6 solder lugs) to
the undersides of thumbtacks. The tacks
can then be pressed into the adapter and
the wires soldered to the tabs.
You can make contacts to replace
those on "C" or "D" cells from the snap in "plug buttons" used to cover chassis
holes. Bend out one spring "finger" on
each button for use as a solder lug and

be tapped into the adapter.
If the battery holder in your flash gun
is of the removable type, you may want

to take the easy way out -just order a
spare holder from your photo dealer and
wire the power supply cord to it as pictured. If you prefer, of course, you can
make an adapter as described above.
It's only necessary to
Operation.
plug the unit into any convenient wall
outlet, slip the adapter into the flash
gun, and close S/-then you're ready
to shoot. For multi -flash shots, the extra
flash guns are wired in parallel with the
main one. Install an appropriate socket
on the power supply cord so you can
plug in the extra guns when needed.
The author has successfully used this
photoflash power supply with single M -2,
#5, #40 press, and SM flash bulbs, as
well as with groups of up to four #5's.
He hasn't had a misfire yet -and you
won't either.

-
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Hi -Fi
Fisher

KX -200

Lab Check

4

Stereo Amplifier

Manufactured by Fisher Radio Corp., 21 -21 44th
Dr., Long Island City 1, N.Y.
Prices: $169.50 (kit); $24.95 (walnut or mahogany

cabinet); $15.95 (metal cabinet).

Does any amplifier kit offer a reasonable compromise of all six ingredients?
Yes, several of them -and the Fisher
KX -200 is one. It's easy to assemble
(our test model went together in nine
hours) , has impressive specs and acknowledged good looks, plus attractive
dollar value.
By the way, when you build this kit,
you might be interested in comparing
the photo on the cover of our December
1962 issue with Fig. 17 -1 on page 40 of
the Fisher KX -200 instruction manual.
CIRCUIT REPORT: The KX -200 is

r

WHAT are the

most important things
to look for in buying a hi -fi kit?
Ease of assembly? Packaging? Appearance of finished product? Accuracy of
the instruction manual? Performance
specifications? Dollar value?
Take different proportions of all six
ingredients, and you can have an amplifier that's a "dog" to build, but that will
sound great. Another amplifier may go
together like a dream, but be lacking in
appearance and performance. And a
third may simply cost too much money.

an integrated stereo amplifier rated by the
manufacturer (according to IHFM standards) at 80 watts. The claimed r.m.s.
power output is 35 watts per channel at
0.4% harmonic distortion and 0.8% IM
distortion.
The amplifier uses only two tube types
-three 12AX7's and two 7591's per
channel. A solid-state power supply for
the high voltage as well as preamplifier
and driver stage heaters rounds off this
straightforward circuit.
Two features of the KX -200 distinguish it from similar stereo amplifiers in
its price category. One is the built-in

A meter is permanently mounted on the
chassis of the Fisher KX -200 for use
in accurately setting up the power out-

put stages. Potentiometer controls
for adjusting the bias and balance are
mounted elsewhere on the chassis deck.
January, 1963
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CONS

a

Li"

d

SPLAXke

o

FO

8

FR

6

IS-HE200

KX

4

Z
O

Intermodulation

2

IM
DISTORTION

60/6000

0.6

distortion

of

the KX -200 measured against
the sine -wave power output in
watts. Since many manufacturers don't rate IM with both
channels in full operation,
these figures may be slightly
higher than those advertised.
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0.4

0.2
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LAB

CHECK:

Fisher's

KX -200 is another of the "new breed" of

stereo amplifiers that have a remarkably
flat frequency and power response. Harmonic and IM distortion measurements
either equalled or bettered the manufacturer's claims. This is strong evidence
that the KX -200 can drive almost any
speaker system without annoying distortion or overload.
Sensitivity of the KX -200 was 0.002
volt on phono and 0.18 volt on tuner input for 10 watts of sine -wave output.
There is no crosstalk between magnetic

+5
0

EQUALIZATION ERROR
(LEFT CHANNEL)
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I
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I

40 5060

100

phono input and either tuner and auxiliary inputs.
Tone control range is within ± 1.5 db
of the manufacturer's 30 db claim (30and 15,000 -cycle measurement) . The
loudness contour curve is well shaped,
giving a boost of 15 db at 30 cycles, 0.5
db at 1000 cycles, and 4.5 db at 15,000
cycles.
Total hum and noise pickup is down
more than 60 db on all input circuits.

meter and switching circuitry for balancing the power amplifier stages. The
second is a third speaker (center channel) output, effectively combining the
right and left channels. The output
level of this center channel is controlled
from the front panel.
HIRSCH -HOUCK

I

20

IN CLOSING: The tasteful design of factory -wired Fisher hi-fi equipment has
been carried over to the company's kit
line. There is nothing, externally or internally, to distinguish this stereo amplifier from an off -the -shelf item costing

$90 -$100 more.
Assembly of the KX -200 is a pleasant

and satisfying task, easily accomplished

in about four evenings.
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HIGH FILTER
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response and phono

equalization for the left
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of switching "High Filter" into preamplifier circuit.

THD
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KX -200

I
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channel; the 0 db level used
here is equivalent to 32 watts
sine -wave output. Accuracy
of the RIAA curve speaks
for itself; the dashed line
in this instance shows effect
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Scott LM -35 Multiplex Adapter
Manufactured by H. H. Scott, Inc., 111 Powder Mill
Rd., Maynard, Mass.
Prices: $79.95 (kit); $9.95 (metal cabinet with
leatherette finish); optional Stereo Signal Light,
$17.95 (available assembled only).

getting involved in an
argument over historical priorities,
the factory-wired, fully-assembled version (Model 335) of the new LM -35
multiplex kit was probably the first good quality multiplex adapter on the market.
It is now being marketed as a kit to
permit confirmed kit -builders who have
invested in the LT -10 or similar -quality
mono FM tuners to receive FM- stereo.
Assembly of the LM -35 is a "snap."
The most fumble-thumbed builder could
probably do the job in under 3 hours.
Scott has also made available for
$17.95 a stereo signal light, known as
the Model 55 "Stereo Guide." This is a
little pre-assembled circuit that sits on
the chassis of the LM-35 and, by lighting
one of the front panel neon lamps on the
LM -35, tells whether or not an FM station is broadcasting stereo. We strongly
recommend this "extra" if only for its
WITHOUT

overwhelming psychological value.

CIRCUIT REPORT: The LM -35 is

self powered and draws sufficiently low wattage to be permanently connected to the
on/off switch of most stereo amplifiers.
The four -tube multiplex subchassis contains the familiar Scott time -division
demodulating circuit. It comes pre assembled and pre -aligned. Plate voltages for the adapter are provided by a
simple rectifier using a 6X4.

The Model 55 "Stereo Guide" (optional

extra) also has a very low power drain.
It uses a separate 6AV6 to detect and
amplify the 19 -kc. pilot carrier. Indication of stereo broadcasts is provided by
a neon lamp on the front panel of the
adapter.
HIRSCH -HOUCK LAB CHECK:

As expected,
the audio frequency response of the
LM -35 is nominally flat from 10,000
cycles down to below 50 cycles. At 15,000
cycles, the adapter has rolled off only
about 3 db. This is somewhat better
than most multiplex adapters in this
price category.
Separation is relatively flat from 50
to 7500 cycles. In this slice of the audio
spectrum, the LM-35 averages 26 db
separation, or crosstalk between channels. At 12,000 cycles, the average crosstalk is 20 db. This is also somewhat
better than most adapters -regardless
of price.

(Continued on page 109)

+15
+10

+5

Frequency response of the
Scott LM -35 is within ±1.5 db
from 50 through 15,000 cycles;
crosstalk or separation shows
little variation from 50 through
10,000 cycles. These curves
do not reflect loss of sepa-
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ration or frequency response
when special noise -reducing
filters (controlled from the
front panel of the LM -35)
are switched into the circuit.
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Equipment Report

Olson CB
Surprise
Package
CITIZENS BAND TRANSCEIVERS have probably undergone the most rapid
"evolution" in the history of electronics. In 1959, inflexible 1- and 2- channel
models populated the market. Today, only four short years later, the average
CB transceiver is smaller, lighter, more stable, more flexible-and cheaper(!).
A superb example of today's CB transceivers is the RA -530 "Spotter" by
Olson Electronics (260 S. Forge St., Akron 8, Ohio). Priced at $119.95 (plus
postage) the RA-530 has provisions for 11- channel transmit with internally
switched crystals, plus a panel-mounted crystal holder for a grand total of 12
possible transmit channels. Instead of receive crystals, there's a special "AudioVisual" "spotter" for putting the all -channel tunable receiver on the proper
frequency. Tune the receiver to the transmit crystal frequency, and two things
happen: a distinctive tone signal is heard, and a reading is registered on the
built -in S- meter.
The RA-530 tested by the P.E. staff had clean, crisp modulation, and delivered 3.3 watts from a link -coupled tank circuit.
,

®

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

BOX

SCORE

Talk Power

Selectivity
Sensitivity
Squelch
Noise Limiting

Stability
Operating Ease

Olson's "Spotter" has a double- conversion
receiver circuit, insuring excellent stability and selectivity. A half -filled crystal bank
is visible in the center of the chassis.
POPULAR ELECTRONICS
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ADVANCED
EXPERIMENTERS
CORNER
much experimenting? Then you'll
agree that a power supply which is
adjustable over a fairly wide voltage
range can come in mighty handy. You
probably have most (if not all) of the
parts needed for it in your workshop,
since there's nothing very critical about
such a circuit.
Voltages varying from about 60 to
300 volts, depending upon the load across
jacks J1 and J2, as well as the setting
of potentiometer R1, are possible with
this unit. The current capability of the
supply is a function of the output voltage and is also governed by the current
rating of transformer T1, and the plate
dissipation rating of the tube used for
V2. The output at jacks J3 and J4 is
6.3 volts a.c. center -tapped to ground,
which puts a filament voltage as well as
B + at your disposal.
As shown in the schematic, the supply
consists of a full -wave rectifier-with
a choke input filter-followed by a tri-

Variable
Voltage ...
You Pick

DO

It

By PAUL S. LEDERER

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

-a

-if

internal resistance, the voltage appearing at V2's cathode (which is connected
to J1) can be made to increase or de-

Parts layout is not critical and
is determined mostly by the size
and function of each part. The
tubes, power transformer, and capacitors are mounted on top of
the chassis; controls, indicator
light, and output jacks on the
front lip. Meters are optional.
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After all the parts are mounted,
with T2 and Ll on the underside of
the chassis, wire the power supply
using point -to -point technique.

PARTS LIST
C1, C2- 20 -pf., 450- w.v.d.c. electrolytic capaci-

tor
F1
-amp, 3AG fuse
11 --#47 pilot lamp
12,
11/
13/14-Dual binding posts (H. H. Smith
269RB or equivalent)
L1- Filter choke; 7- henry, 150 -ma., 200 ohms
(Stancor C1710 or equivalent)
R1- 100,000 -ohm potentiometer, linear taper
R2- 10,000 -ohm, V2-watt resistor
R3-100 -ohm, 1 -watt resistor
R4- 100,000 -ohm, 1 -watt resistor
S1 -D. p.s.t..cwitch

-2

T1 -Power transformer; primary, 117 volts a.c.;
secondaries, 750 volts CT @ 150 ma., 6.3 volts
CT @ 4.5 amp, 5.0 volts. @ 3 amp (Stancor

PC-8411)

T2- Filament

transformer; primary, 117 volts
a.c.; secondary, 6.3 volts CT @ 1.2 amp
( Stancor P 6134 or equivalent)
V1-5U4 -GB tube (or 5Y3 -GT, etc. -see text)
V2 -6L6 tube (or 5881, KT66, etc.-see text)
1 -3" x 5" x 10" aluminum chassis (Bud AC404 or equivalent)
Misc.-Mounting assemblies for FI and 11, tube
sockets for VI and V2, knob for Ri, etc.

transformer around and
the current rating of the supply does
not have to be very high, you can use a
12L6 for V2. Also, an s.p.s.t. switch can
-®be substituted for Si.
12 -volt filament

crease accordingly. Resistors R2 and R3
prevent parasitic oscillations.
Modifications can be made quite easily, for adaptation of the circuit to components you wish to use. If you have a

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

6L6, 5881,
KT66 etc.
TI

VI

5Y3 -GT,

51.14 -G8

etc.
C2

20yf
450V

FI

2A

117

VAC

0J3
6.3
II

VAC

0J4
2

V2
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TJ

`

TETJE2

J°'p;UtT'DU1 °
EXPERIMENTERS, technicians and hobbyists who are familiar with the ease of operation and reliability of tube
testers sometimes find themselves frustrated when they try to
check transistors. Often, a transistor may check "Good" when
tested, yet fail to work in a circuit. In other cases, a transistor which tests "Bad" may give acceptable results in some circuits.
To understand these discrepancies, we must consider the
basic problem of what constitutes a "Good" or "Bad" transistor, and it might help if we compare the transistor to the
vacuum tube. Both tubes and transistors can become defective
in the same general ways. Both can develop "opens," "shorts,"
or a change in their electrical characteristics. Of these three
defects, "opens" and "shorts" are relatively easy to determine
in both devices, but the last type
change in characteristics
-is a real puzzler as far as transistor tests are concerned.
High Z and Low Z. Except in high- frequency applications, a
vacuum tube's input (control grid) and output (plate) circuits are virtually isolated. In addition, since the tube is a
high- impedance device, its characteristics are often independent of circuit values. For example, changing a grid
resistor from 100,000 to 500,000 ohms may cause little

-a

By E. G. LOUIS
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Knight -Kit 83

Y

149 -J

Lafayette KT -223

or no apparent change in the performance of an audio amplifier. Similarly, a
change in the value of a plate resistor
from, say, 100,000 to 250,000 ohms may
not affect circuit operation. Finally, a
temporary overload will seldom, if ever,
change a vacuum tube's characteristics.
In essence, then, the vacuum tube is a
pretty independent device. If we determine the value of one or two critical
characteristics, we can be pretty sure
the tube is "Good" or "Bad." This critical value may be the tube's emission
where a simple check is needed or its
mutual conductance where more exacting tests are desired.

EMC 212

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

Fig. 1. Symbol shown in black
is used to indicate a pnp
transistor in schematic diagrams. The symbols shown in
color are equivalent circuit
elements the transistor ex-

hibits at its terminals under
normal operating conditions.
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Sencore TR115

GC

antes) or its electrical characteristics.
In addition, the transistor's electrical
characteristics may change if the unit is

subjected to overload conditions. The
device may still be a "Good" transistor
in that it has the basic properties of a
transistor, but may require entirely different circuit values for proper operation. Thus, two transistors with the
same type number may check "Good,"
yet one will work in a given circuit and
the other will not. Of course, chances
are the second transistor will give satisfactory performance if biases and circuit load values are changed to match its
characteristics, but it is not practical to
change circuit values every time a transistor is changed.
Finally, even with "Good" transistors,
it is often difficult to make direct comparisons as to quality, for transistors are
manufactured to much broader tolerances than most other electronic components. It is common practice for
manufacturers to specify minimum or
maximum values for characteristics like
beta, cutoff frequency, Igo, and base resistance rather than exact values. A
beta "spread" of three or five to one is
not unusual for a given type. Thus, a
2N78 transistor which has a beta of from
45 to 135 may be considered "Good" by
the manufacturer. If this type of transistor is used in a circuit requiring a
beta of from 60 to 90 for proper operation, many units will give satisfactory
performance but those units with beta
values near their outer tolerance limits
will not work -even though they are
"Good."

Electronics 36-560

Many more transistor characteristics
exist, any of which may be important as
far as a particular circuit is concerned.
Some of these characteristics are maximum voltage and current ratings, input
and output impedances, interelectrode
capacitances, temperature characteristics, and internal resistances. This means,
of course, that we can no longer be concerned with just one or two "critical"
characteristics to evaluate a transistor
properly. All of the unit's characteristics are important, although their relative importance may vary considerably
from one circuit to another. For example, in an amplifier circuit with a high
degree of negative feedback, the beta
(gain) of the transistor may be comparatively unimportant within broad
limits.
There are two methods of checking a
transistor accurately. One is to determine which of the transistor's characteristics are critical as far as the circuit
in question is concerned, and then to
check these values. The alternative
method is to check all its characteristics
against the semiconductor manufacturer's detailed specifications. In either
case, considerable test equipment is required.
Obviously, neither of these methods
is satisfactory for quick "Good" or
"Bad" checks in the experimenter's laboratory or service technician's workshop.
A compromise between accuracy and
ease of testing is necessary.
Basic Transistor Test. One of the simplest tests you can make is to determine
if the device is a transistor. This test
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will tell you whether the part is "open"

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

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

simple.

First, you measure the d.c. resistance
between the base and emitter leads, as
shown in Fig. 2. Note the value and
reverse the ohmmeter leads, making a
second measurement. If the base -emitter
junction is in good condition, one measurement will indicate the diode's forward
(conducting) resistance, the other its reverse (non- conducting) resistance. The
ratio between the two measurements,
rather than their exact values, is the
important factor. For a good diode
junction, this ratio must not be less than
20 to 1 and may run to 100 to 1 or higher. Typically, if one measurement is,

say, 1000 ohms, the reverse measurement should be 20,000 to 100,000 ohms,
or more.
This procedure is then repeated, but
with a check made between the base and
collector leads to test the base -collector
junction. Again, two measurements are
made and their ratio compared.
In either case, if both forward and reverse resistance measurements are low,
the junction is shorted. If both measurements are very high, the junction is partially open (an "infinite" measurement

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

DEFINITION

TERM
heb

(alpha)

hf 0

(beta)

he,E

ICBO

('Co)

IcEO

Leakage
IB

I,
IE

IF

forward current transfer ratio in common -base circuit with output a.c. shortcircuited (GAIN)
forward current transfer ratio in common -emitter circuit with output a.c. shortcircuited (GAIN)
d.c. forward current transfer ratio in common -emitter circuit with output d.c. shortcircuited (hFE= Ic/IB)1 (D.C. GAIN)
d.c. collector current when collector junction is reverse -biased and emitter is open circuited, under specified test conditions
d.c. collector current with collector junction reverse-biased and base open- circuited
generally, collector current with fixed voltage applied between emitter and collector, base open; approximately equal to IcBO multiplied by beta'
d.c. base current
d.c. collector current
d.c. emitter current
d.c. forward current; the current when a diode junction is biased in its forward or

"conducting" direction'
In

fbf ,,
fMAI

1.
2.

d.c. reverse current; the current when a diode junction is biased in its reverse or

"non- conducting" direction'
beta cutoff frequency; the point at which a transistor's gain in the common emitter
configuration is 0.707 of its low frequency value'
maximum frequency of oscillation; the point at which a transistor has "unity"
gain; much higher than beta cutoff frequency in most cases, and sometimes called
"Figure of Merit "2

Most low- to medium- priced transistor checkers test these transistor characteristics.
These figures, although important in determining a transistor's operation in i.f., r.f., and
converter service, cannot be measured on service -type transistor checkers.
POPULAR ELECTRONICS
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is made with an open junction). If

both readings are identical, the
junction is no longer acting as a diode and the device will not operate
as a transistor.
However, the ohmmeter test described
above -while quick, easy, and quite reliable as far as completely defective
transistors are concerned-is of limited
value in determining a transistor's electrical characteristics. Here, more precise tests are necessary.
There are basically two general types
of transistor tests that can be performed: static and dynamic. With static
tests, we check the transistor's d.c. characteristics. With dynamic tests, we
check the unit's performance under typical operating conditions, that is, with
specified biases and an a.c. signal applied. Some of the transistor's characteristics which may be checked with
static and dynamic tests are listed in
Table 1. Let's examine the two basic
techniques.
Static Tests. In a theoretically "ideal"
transistor, there should be zero current
flow if a d.c. voltage is applied between
Fig. 3. Circuit of a simple transistor tester.
With Si open, meter reads leakage current; and
with Si closed, meter indicates d.c. gain (h,$).

MI

BI

R

,
I

January,

l

---.

Simpson 650

the unit's emitter and collector electrodes, the base remaining open. Any
"leakage" current that may flow indicates that the transistor is less than
"perfect." The greater this current, the
poorer the transistor.
To check leakage, then, we simply
apply a d.c. voltage between the transistor's emitter and collector, placing a
meter in series to determine the resulting current, as illustrated in Fig. 3. In
a "good" small -signal transistor, the
current will seldom exceed a few microamperes, ranging, perhaps, to 200 microamperes in the case of low -cost,
poor -quality transistors. In power transistors, a normal leakage current is
somewhat higher, and may approach a
milliampere. The leakage current measured in this fashion approximates the
transistor's ICBO multiplied by its beta
(see Table 1) .
If we apply a small base bias current
while set up for a leakage test, there
should be a corresponding increase in
collector current. The resulting collector
current will equal the base bias multiplied by the transistor's gain (beta)
plus its inherent "leakage." With a fixed
bias applied, then, the collector current
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MANUFACTURER
Heath

Knight -Kit
Lafayette
EMC

Paralan
Sencore
Seco
GC

Electronics

EICO

Simpson

Triplett
Superior
GC Electronics
Triplett
Heath
Sencore
Seco
B & K

Precision
Hickok
1.

2.

D.C. TESTS

MODEL
IT -10
83 Y 149 -J
KT -223

Opens

Shorts

V

TR115

J

6502
690 -A
88
35 -568
2590
IM -30
TR110
250B
960
960
890

Gain

if

J
J

212

100
36 -560
680

Leakage

DYNAMIC
TESTS

INCIRCUIT

J
J

J

V

J

J

J
J

J

J

J

J

J

J

J
J

J

J
J

J
J
J
J

J

J

J

J

J
J

J
J
J

J
if

J
J

J

PRICE1

TESTS

$ 6.95 (K)
8.95 (K)
12.75 (K)

13.50 (K)
18.50 (W)
15.95
15.95 (K)
24.45 (W)
19.95
19.95
25.95 (K)
39.95(W)
26.95
32.50
38.50
49.50
54.50
54.88 (K)
58.31
74.50
99.95
107.75
137.50

When an instrument is offered in both kit (K) and factory -wired (W) form, both prices are given.
Add -on attachment to Simpson Type 260 VOM.

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

is directly proportional to the transistor's d.c. gain or "d.c. beta."
The simplest method of applying a
base bias for a gain test is to connect a

bias resistor from the base back to the
d.c. source (battery) , as indicated in
the diagram (Fig. 3) . Thus, the complete setup shown is suitable for static
tests of leakage and gain. The leakage
test is made first, then S1 is closed for a
gain test. Except for a battery polarity
reversing switch to permit checks of
both pnp and npn transistors, this circuit is basically the one used in the majority of low-cost commercial transistor

testers.

Precision 960

A d.c. beta test, as outlined above, is
roughly analogous to an emission test
when referring to vacuum tubes.
Dynamic Tests. For a more precise
measurement of a transistor's beta, the
test should be made under typical operating conditions, that is, with the transistor used as an amplifier, with specified d.c. biases applied, and with a known
a.c. signal used for test purposes. One
arrangement for such a dynamic test is
(Continued on page 108)
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AUDIO DESIGN NOTE
12 transistor replaces thermistor
By JAMES E. PUGH, Jr.

HIGH EFFICIENCY of the Class

THE
B power amplifier makes it very popu-

r

lar for transistor circuits. However, it
does have some disadvantages: operating characteristics vary with temperature, as with any transistorized device.
In addition, distortion increases rapidly
as battery voltage decreases.
A partial compensation is worked into
many designs through a resistor /thermistor combination. This takes care of
the effects of temperature variations,
but it still permits severe distortion
when battery voltage drops. The circuit
shown here offers everything that a circuit with a resistor /thermistor combo
does -and it also takes care of the distortion due to low battery voltages.
As you can see from the schematic
diagram, the "trick" involves nothing
more than the substitution of an inexpensive germanium diode (Dl) for the
resistor/thermistor combination. A special low -cost germanium diode (such as
PARTS LIST

-6

B1
-volt battery (four size C
or D cells in series)
15-w.v.d.c. miniature

RCA's 1N2326) is available for use with
low -power transistors such as the 2N586
shown here. But an even more inexpensive germanium "diode" can probably be found in your spare parts box: a
defunct power transistor having either
the base -to- emitter or the base- to -collector "diode" still in good condition.
In this circuit, the "diode" (half a
transistor) will compensate for temperature variations in much the same way
that a thermistor does. Even more important, it will also hold the base -toemitter bias constant over approximately a ±40% change in battery voltage.
(Of course, the maximum power output
will drop as the battery voltage drops,
but this isn't too serious.)
The circuit below is only one possible
type of hookup. As it happens, the base to- emitter section of a transistor was
used here, but the base -to- collector portion would be hooked up in the same way
and would work equally well.
-®-

Diagram and parts list for transistorized audio
a Class B output stage and temperature /bias compensation with "half" of a transistor.

amplifier using

electrolytic capacitor
D1-1/2 2N301 transistor-see

text
J1 -RCA phono jack

Ql. Q2 -2N586 transistor (or
equivalent)
R1 -68 -ohm, 1/2-watt resistor
R2- 1200 -ohm, 1 -watt resistor

Sl-S.p.s.t. toggle switch
TI-Transistor input transformer: primary, 8 ohms; secondary, 500 ohms CT (Argonne
AR -164 or equivalent)

T2- Transistor

output transformer: primary, 100 ohms
CT; secondaries, 4 and 8 ohms
(Triad TY -30X or equivalent)
SPKR-PM speaker, 4- or 8ohm voice coil

Misc.- Transistor

sockets, dry

cell holders, hookup wire, hard-

ware, etc.
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Mono or Stereo Headset. Its in the way you hook
it up. Oversized cushions add to listening comfort.

SURPLUS EAßPIECE
A

"gold mine" of

uses

for an inexpensive telephone earpiece

the best buys on the surplus
AMONG
market today are low- impedance,
dynamic earpieces. The most common
types you're apt to find on your dealer's
shelves are the Permoflux PDR -1 (12
ohms) and the Telephonics TDH -38 (10
ohms).* Each model contains a 2 " -diameter PM speaker having a plasticized
cone, and will handle plenty of volume
without distortion.
Costing only pennies, the good -quality
earpieces can be used in a great variety
of ways. You'll find some suggestions
below, and your own imagination should
provide many more. So why not invest
in half a dozen units or so and go to
work? You'll be glad you did.
Mono or Stereo Headset. The first thing
that comes to mind, of course, is to assemble a low- impedance headset. Besides
two earpieces, all you'll need is a suitable headband, a set of ear cushions, and
a suitable cord. Headbands and cushions
are standard surplus items. A commer=If you have trouble locating earpieces, try Orey
lock Electronics, 438 Central Ave., Albany 6, N.Y.
They'll supply one of the models mentioned (or
the equivalent) for 49 cents each, postpaid.

cial cord set can be purchased, or ordinary zip cord can be used.
Wire the earpieces in series to get an
impedance of about 20 ohms, in parallel
for a 5 -ohm impedance (approximately) .
If you'd like to do some stereo listening,
the earpieces should be wired independently (though you can use one "common" lead to make the cord set less

bulky) .

Miniature Speaker. The 2" miniature
speaker inside the earpiece case is fine
for experimental receivers-or for replacement use in many commercial transistor sets. For applications where
space is not limited, the earpiece can be
used intact. If space is at a premium,
however, you'll have to remove the
speaker.
To dismantle the earpiece, carefully
saw a slot across its metal retaining ring
(with the Permoflux units, you'll also
have to drill six rivets out of the ring) .
Now remove the ring, and the speaker
can be lifted out and disconnected.
Under -the -Pillow Speaker. To make an
under- the -pillow speaker for late evening listening or for hospital use, an
POPULAR ELECTRONICS
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1

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

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

B ONANZA
By ART TRAUFFER

earpiece can be mounted in a plastic
soap box. Cut a 1 "- diameter hole in the
top of the box, then cement the earpiece
under the hole. Attach a length of lightweight zip cord to the earpiece, run it out
of the box through a hole, and terminate
it in a phone plug.
You'll want to install a closed- circuit
phone jack in the receiver. Wire it so
that the main speaker's voice coil is
disconnected when the under -the -pillow
unit is plugged in.
If the receiver is an a.c. /d.c. model
having one side of its voice -coil circuit
grounded, a danger of shock exists. It's
best to isolate this circuit by disconnecting the grounds at the output transformer secondary and speaker voice coil. Run
an insulated wire between these points
instead.
Dynamic Microphone. Use one of your
earpieces with an inexpensive output
transformer (6000 -ohm primary, 8 -ohm
secondary), and you'll have a high impedance, dynamic mike. For proper
shielding, the earpiece and transformer
should be housed in a metal enclosure
(the author used an aluminum salt

OUTPUT
TRANSFORMER

EARPIECE
(WEDGE OR

PRIMAR r

(6000

CEMENT IN PLACE)

OHMS)

CHASSIS TYPE
MIKE
CONNECTOR
SOLDER

SECONDARY

ALUMINUM

(8 OHMS)

CAN

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

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

Radio
Instant
Sound

By JAMES A. FRED

NOW THAT transistor radios -and "in-

stant sound" -are here, it's a bit
irritating to have to wait 15 seconds or

longer for the kitchen radio to warm up.
But it would be a waste to discard that
tube job for a transistor set, especially
since a semiconductor diode can give
your a.c. /d.c. vacuum -tube radio instant
sound. How? It's simple.
If you insert a diode (DI) in series
with the receiver's line cord and leave
the receiver turned on, approximately
half the line voltage will be available
for the heaters of the tubes in the receiver. And this is exactly what is done
in the "Instant Sound Control Box."
When S1 is in the STANDBY mode, the
tube heaters are partially "warmed."
Therefore, flipping switch Si to ON brings
them to full efficiency very quickly.
The parts are few, and easy to hook
up. Diode D1 is rated at 2 amperes at
200 PIV minimum, resistor RI at z watt.
Switch S1 can be any s.p.d.t. toggle
switch rated at 125 volts a.c. or more.

Assemble the parts in a 4" x 2i/s' x
aluminum chassis box (Bud CU2102A) , and wire them as shown, carefully avoiding shorts to the box. Plug
the box's line cord into a 117 -volt outlet,
and plug the receiver into jack J1.
If sound at a low volume is heard from
the receiver with S1 in the STANDBY
position, reverse the plug from the radio
in jack J1. Now DI in the "control
box" and the diode or rectifier tube in
the receiver are "bucking," and no plate
voltage can be rectified. But flip S1 to
ON, and whamo -instant sound.
Although neon bulb IZ isn't really
necessary, it does provide a visual reminder that the radio is "warmed up,"
and ready whenever you need it. -MI15/s"

Parts shown in diagram above are readily
available. Photo below shows "Instant
Sound Control Box" connected to table radio and set at STANDBY. Caution: don't
connect box to clock radios or radios having power transformers- pulsed d.c. from
Dl will burn out the clock or transformers.

POPULAR ELECTRONICS
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On the

Citizens Band
with MATT

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

MUCH
111
last

and vehicle wear- and -tear.
The harassed farmer, the stranded motorist, the accident victim, or the wife
with the reheated supper -all realize
the value of the band, and its potentialities. This is to say nothing of the
thousands of CB'ers who have organized
or joined with rescue groups, Civil Defense organizations, sheriff's patrols, and
other civic or governmental associations.
It sort of makes a person wonder how
long it'll be before new autos will automatically come equipped with CB transceivers, much as they are with broadcast receivers today.

P. SPINELLO,

I8W4689, CB Editor

Need a License? If you're in the process
of applying for a CB license, new or renewal, keep in mind that when Father
Time walks out the door on December
31st, he takes FCC Form 505, SEPTEMBER 1958, with him! This form cannot
be used in 1963 for any of the Citizens
Radio Service Classes (A, B, C, D) . The
old form has been replaced by FCC Form
505, APRIL 1962, and covers Classes B,
C, and D. Applicants for a Class A license must use FCC Form 400.
Be sure to fill out the work sheet on
the new form in pencil first so that any
mistakes you may make can be easily
erased and corrected. Then fill out the
actual application form, using a typewriter. Read it over carefully upon completion, then sign it, and mail it to the
"Federal Communications Commission,

Gettysburg, Pa."
Although the new form has been simplified considerably and no longer requires a notary seal, you are still bound
by the laws governing CB radio and are
required to read and understand the provisions of a current copy of Part 19, the
Citizens Radio Service Rules. This is
in Volume VI of the FCC Rules and
Regulations, and can be purchased by
sending $1.25 to the Superintendent of

At the CB jamboree held by
the Marshall (Texas) CB Club
last summer, there were drawings for 47 prizes. The grand
prize was a CB transceiver

a

won by Anson G. Jones, shown
here on the right. Club president Fred Sudduth is announcing the winner as Barney
Woods, vice -president, makes
the presentation. James Abney,
secretary- treasurer, is at the

left. See "Club Chatter" on
page 99 for more details on
the Marshall CB Club and its
first jamboree. (Photo courtesy Marshall News Messenger)
January, 1963
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Documents, Government Printing Office,
Washington 25, D.C.
If there is any question in your mind
regarding any part of the new FCC Form
505, read Julian (2W5115) Sienkiewicz's
article, "New Form for CB," which appeared in the August, 1962, issue of
POPULAR ELECTRONICS. His explanation
of each phase of the new application
form will all but fill it out for you.

Here's a
beauty that should create a lot of "talk"!
Approved by both the FCC and DOT
(Canada's Department of Transport) ,
the Cadre 510 all- transistor CB transceiver offers five crystal-controlled transmit /receive channels. With the maximum
Class D transmitting power authorized
by the FCC, the new 5 -watt unit utilizes
18 transistors and 8 diodes, and is also
adaptable for field use in its own portable power pack with rechargeable batteries. Audio power output is a full 2.5
watts.
The 510, made by the Commercial
Products Division of Cadre Industries
Corp., Endicott, N. Y., has been engineered for maximum channel selectivity
and adjacent channel rejection. Other
features include a dynamic push -to -talk
microphone; a frequency stability of
0.005%; low current drain for prolonged
All- Transistor

been introduced by the B & K Division of
the Dynascan Corp. (1801 West Bell
Plaine Ave., Chicago 13, Ill.)
Designated as the HWP, and priced at
$7.20, the light, flexible antenna has two
lengths-12 or 18 inches. However, the
HWP gives more pow-

er and greater transmission and reception

range than many

longer antennas. The
short length also helps
to eliminate antenna
breakage.
A universal base
makes the HWP easy
to use with any model
hand -held unit. It can

Transceiver.

be mounted directly
on the existing col-

lapsed whip. Top -

loaded, 50 -ohm design
and exclusive Mark
"Static Sheath" plastic covering help insure maximum efficiency of the antenna

with little interference.

More on Antennas. As you may already
know, the antenna just discussed is but
one of a vast number of antennas now

available that are quite different from
the simple quarter-wave whip, ground
plane and coaxial styles which have
been so popular. Many of them are "extended" types, quite a bit longer than a
quarter wave. Some are even half-wave
units, while others are %- wavelength
long. Just how do they work ?
If we examine a half -wave or 3á -wave
vertical antenna, we find that the input
impedance of such a device can be rather
A nice, simple, half -wave
complex.
battery life; adjustable squelch for noise free standby reception; and a noise lim- horizontal antenna, center -fed, exhibits
iter which automatically rejects ignition a nice, simple, 72 -ohm, pure resistive imand other electrical interference for clear pedance at the frequency for which it is
reception at all times. The 510 can be cut. The impedance of a vertical half- or
kept "on" safely all day with no heat % -wave antenna, on the other hand, is
problem, and no concern for tube burn- made up of capacitive and inductive
components; it can be difficult, if not
out.
impossible, to nail down at one particand
aluminum
brushed
Finished in a
charcoal styling, the Cadre transceiver ular value-especially a value which will
has a built -in dual power supply (12 match the output of a standard transvolts d.c. /110 -220 volts a.c.). It can ceiver.
The answer lies in the "matching" deeasily be installed in any size or make
vice used by the manufacturer. Whether
automobile, truck, aircraft, or boat.
it be a coil, series capacitor, or a comWalkie -Talk. Here's a boost for the little guys! A new Mark "Heliwhip" an- bination of both, you can be certain that
(Continued on page 98)
tenna for CB hand -held transceivers has
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Across the
Ham Bands
By HERB S. BRIER, W9EGQ
Amateur Radio Editor

WHAT SWR'S ARE ALL ABOUT

WHENEVER hams talk about antennas, you hear a lot about standing waves and standing wave ratios
(SWR's) . Everyone will agree that a
low SWR-sometimes referred to as
VSWR or voltage standing wave ratio
is good and that a high SWR is bad.
But the meaning of these terms is not
well understood by many hams.
Radio -frequency transmission lines all
have characteristic impedances, determined by their construction. For example, the nominal impedance of RG-8 /U
and RG -58/U is 52 and 53.5 ohms
respectively; that of common TV twin lead is 300 ohms, and that of air insulated two -wire transmission line is
usually between 400 and 700 ohms.
If you connect a transmitter to one
end of a transmission line and a load
equal to the line impedance to the other
end-such as a 50 -ohm load to a 50 -ohm
line-there is a perfect match between
the two and the SWR is said to be 1:1.
This is true whether the load is a 50 -ohm
resistor or an antenna with the equivalent resistance of 50 ohms. So, for any
other value of load resistance, there is
obviously a mismatch between line and
load.
A mismatching of line and load results
in the load accepting part of the power
traveling up the line from the transmitter (incident power) and the remainder
being reflected back down the line (reflected power). These incident and reflected waves traveling simultaneously in
opposite directions on the transmission
line produce standing waves of voltage
and current every 1/2 wavelength from
the antenna end of the line. The ratio
between the maximum and minimum values of these incident and reflected waves
is called the "standing wave ratio."

-

To calculate the SWR, you can use the
formula: SWR = (E1 + E2 (E1 E2) ; where El is the voltage of the incident wave and E2 is the voltage of the
reflected wave. This formula will also
hold true for SWR calculations using incident and reflected current, instead of
voltage.
Due to natural line losses, SWR's at
the load end of the transmission line are
greater than at the end nearest the sig-

-Novice Station of the MonthThis month's prize- winning photograph
comes from Santurce, Puerto Rico. It was sent
in by Gabriel Fuentes, III, WP4BJD, who can
testify that having a "rare" call -sign really
helps. In two months, he has made over 200
contacts, and the QSL cards are still rolling
in! Gabe's equipment includes an EICO 723
transmitter; two receivers -a Mosley CM -1 and
a Lafayette HE -30; and two antennas -a 2 -element, 15 -meter beam and a vertical.
Gabe will receive a one -year free subscription to P.E. for his photo. If you would like
to try for a similar award, send us a picture
of your station -preferably showing you at
the controls, and include with your entry some

information about yourself, your equipment,
and your activities. You may be one of the
lucky winners. Non -prize -winning photos will
also be published as space permits. Entries
should be sent to Herb S. Brier, Amateur Radio
Editor, POPULAR ELECTRONICS, P.O. Box 678,
Gary, Indiana.
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If you've been finding it difficult
to make contacts in Nevada, and
wondering if there realty are any
hams there, these photos of Tony
Morgan, KN7TRG (below), and Bill
Gotwalt, KN7TNY (right), should
remove any doubt. They mail their
QSL cards from Las Vegas. (See
News and Views item on page 97.)

transmitter is keyed. This usually works
pretty well when you're on the frequency
of the station being worked, but things

nal source. Thus, in order to get a true
picture of the SWR, measurements
should be taken as close to the load end
as possible.
All transmission lines have some natural line losses, which are at a minimum
when the line is matched and increase as
the SWR increases. High SWR's also
tend to decrease the power that a line
can safely handle. It is for these reasons that lines should be matched and
SWR's held to a minimum.
Learning all about standing waves requires a lot of "hairy" mathematics and
r.f. transmission line theory -which
really isn't necessary to get the most out
of your antenna feed system. However,
if you do want to go into the subject in
greater detail than we have done here,
there are a number of good books available on the subject -such as the ARRL
"Antenna Handbook."
Navy MARS. The Director of Naval
Communications, Rear Admiral Bernard
F. Roeder, has recently announced plans
to organize a Navy Military Affiliate
Radio System (Navy MARS) similar to
existing Army and Air Force MARS.
If you are interested, write to the Director, Navy MARS, Office of Naval
Communications (0P-94), the Pentagon,
Washington 25, D. C., and ask for further information.
Keying Monitor. As do most hams who
operate primarily on c.w., you probably
use your receiver, instead of a keying
monitor, to tell whether or not your

get a bit complicated when the two stations are on different frequencies. A keying monitor would solve your problem.
The odd thing is that you may already
have a good keying monitor around
without even realizing it. If you have a
small BC receiver in the shack, try placing it near your transmitter and carefully tune it as you key the transmitter.
Chances are you'll hear the transmitter's signal at umpteen spots on the receiver dial. Presto! You've got a keying
monitor.
The theory behind this little trick is
that the transmitter's signal beats with
the harmonics of the receiver oscillator
to produce "difference" signals at various points on the receiver dial. Because
the receiver oscillator harmonics are
quite weak, the receiver must be placed
close to the transmitter to produce usable beats.
Our thanks go to Perry Gorchov,
WN4FRO, for reminding us of a monitoring system we hadn't thought of for
years.
MULTI -BAND ANTENNA COUPLER

The bandswitching (3.5- to 29.7-mc.)
antenna coupler described here this
month is an improved version of a coupler which was covered in a previous
"Across the Ham Bands" column (August, 1961) . This improved coupler (see
photo) will feed r.f. power into virtually
any ham antenna -long -wire, multiband doublet, etc. -and at the same time
match the impedance of the antenna to
the 50- to 75 -ohm output impedance of
most ham transmitters.
Switch Si and capacitor C2 are designed to handle the r.f. power of a 500 POPULAR ELECTRONICS
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INSULATED
SHAFT COUPLING

C2

L2

LI

Capacitor Cl is a 4-ganged
unit in the multi -band antenna
coupler shown here, but any
variable capacitor with a rating of 1100 -1500 µµf. will do.
Also note the use of insulated
shaft coupling for capacitor C2.

CI

SI

PARTS LIST

SI
POS METERS

80

C1 -1100 -1500

µµf. variable capacitor (Miller 2113 with 3 ganged 365 -µµf. sections
wired in parallel, or equivalent)
C2-150 -µµf. variable capacitor (E.F. Johnson
150E45 or equivalent)
L1
turns of #14 enameled wire wound over
center of L2 -see text
L2-46 turns of #12 wire, 21" in diameter, 6
turns per inch (B &W 3905 -1 or equivalent)
S1
-pole, 2- section, 4- position ceramic switch
(Centrelab 2005 or equivalent)
Chassis -type coaxial connector (Amphenol
83 -1R or equivalent)
12, 13- Feedthrough insulator (E.F. Johnson
135-40 or equivalent)
1 -10" x 14" x 3" aluminum chassis (Bud AC414 or equivalent)
1 -11/2" x 1" x siís" plastic sheet, to be cut into
four 1" x %" x1/26" strips -see text
Misc.-Stand -of insulators, knobs, #14 wire,
coil clips, shaft couplings, hardware, Duco
cement, etc.

40

2

20
4

15

-7

-2
J1-

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

space.
Construction. The interior of a standard 10" x 14" x 3" chassis will accommodate the parts of the coupler handily. A
similar chassis can be used, if desired,
as a shield and dust cover.
Before mounting coil L2, cement four
plastic strips, approximately 1" x %" x
/iß" (cut from the cover of a plastic
parts or similar box) to the plastic ribs
at the center of the coil. Wind coil LI
1

,

ce

za,
1-8
Z
W

Cl

1100-1500

YPf

Because of the number of taps on coil L2, be especially careful to dress the leads so they won't
short to the coupler chassis or to each other.

over these ribs and hold it in place with
additional cement, making sure that the
two coils don't short together. Now wire
the unit as shown in the schematic, but
leave the wires from switch S1 to coil L2
unattached for the present. (These #14
enameled wires should be about 10" long
and will be connected later.)
It is very important that care be taken
during the adjustment procedure that
follows. The transmitter, which is
turned on for certain measurements to
be taken, MUST BE TURNED OFF for
the adjustment of the coil clips. Failure
to follow this procedure can result in a
lethal shock.
(Continued on page 96)
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Transistor
Topics

By LOU GARNER, Semiconductor Editor

ACCORDING to the calendar, it is once

again time for your Semiconductor
Editor to tote up his "score" on the predictions he made for the year just ended.
And it is also the time when he traditionally sticks out his editorial neck in
making new predictions for the year
ahead.
First, let's take a look at last year's
score, baseball fashion. In January, 1962,
we predicted
Tunnel diodes at tube prices or less
-home run -according to a late catalog,
tunnel diode types 1N3651 and 1N3652
net for under $2.50 each by comparison,
many receiving tubes net for over $2.50,
with types such as the 6AN4, 6BG6 -G,
and 12AL8 selling for over $3.00.
Transistorized CD gear for fallout
shelters and personal use-home run
a number of such units have been offered, but with the general decline of interest in fallout shelters, there was a
corresponding lack of interest in protective instruments.
A transistorized stereostethoscope for
doctors -home run -such an instrument
is now being produced by MED Electronics, Alexandria, Va.
High- frequency, medium -power transistors for under $5.00 -home run
types 2N337 and 2N706 have good r.f.
characteristics and power ratings in excess of 100 mw., yet both net for under
$5.00 each, according to Lafayette's latest catalog.
Silicon transistors for hobbyists at
prices under $2.00 -home run -Texas
Instruments' TI -480, TI -481, TI-492,
TI-493, and TI -496 are all silicon types,
and all net for under $2.00 each in small
quantities.
A medium-priced (under $350.00)
transistorized oscilloscope-strike out:

;

-

-

I'm afraid I was too optimistic on this
particular item.
A new type of transistor or semiconductor device based on the use of
crystalline carbon ( diamond) -doublesuch a device has been developed, but has
not yet been placed in commercial production.
An increase in the use of transistors
in hi-fi equipment-home run-HarmanKardon, Heath, Knight ( Allied Radio) ,
Lafayette Radio, Radio Shack, and
Transi- Tronics are but a few of the firms
offering transistorized stereo amplifiers,
and several firms are producing transistorized FM tuners .
A drop in the number of firms offering transistorized CB "walkie- talkies "
double -while a variety of these units
are being offered, many are imports
rather than of domestic manufacture.
A number of U. S. firms have discontinued production of these instruments,
as predicted, due primarily to the competition offered by low -cost imports.
The introduction of a transistorized
personal small -arms detector-home run
-such a unit is now in production and
is available to police officers, detectives,
the military, and industrial security
guards.
A U.S. -sponsored "moon-shot" carrying a transistorized TV camera
triple -such a "shot" was made, but unfortunately the clock circuits failed, so
we hesitate to score a "homer" here.
Total score: one strike -out, two doubles, one triple, and seven home runs in
eleven times at bat. Pretty fair in most
leagues
Things To Come. There appears to be a
slight crack in my trusty crystal ball,
but anyway here goes!
In 1963, watch for: an increased use

-

-

!
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ANT.

Fig. 2. Circuit for AM receiver using
both npn and pnp transistor types.
02

2N107

POLARIZED
OUTPUT

i

t
Fig. 1. Modified "polarity reverser" suggested by
readers Dave Coleman and Dr. Joseph B. Rogoff.

of field effect transistors, with moderate price units available for hobbyists ... the
introduction of a fully transistorized integrated FM- stereo tuner and stereo
amplifier . . . tunnel diodes selling for
less than one dollar
production of a
transistorized ultra-violet flashlight . . .
development of a completely new semiconductor device, neither transistor nor
conventional diode
an upswing in the
use of integrated and modular circuits,
among hobbyists as well as manufacturers
the production of "jewelry- type"
transistorized products- receivers, for
example, suitable for use as dress accessories . . . introduction of a variety of
solid -state automobile accessories, both
as standard and optional equipment for
1964 models, including a greatly increased use of transistorized ignition systems . . . new semiconductor -operated
appliances and controls for the home .. .
and the introduction of a transistorized
intrusion alarm system which utilizes an
entirely new principle of operation!
Readers' Circuits. We've received notes
from a number of readers suggesting a
modification in the "polarity reverser"
circuit submitted by Don Petro and featured in our July 1962 column. As you
may recall, Don's circuit was designed
to insure the application of proper d.c.
polarity to inverter and power converter
circuits, regardless of the polarity of the
power source.
The most popular circuit submitted is
illustrated in Fig. 1. This arrangement
was suggested by a number of readers,
including Dave Coleman (12th Ave. and
Russ Blvd., San Diego 2, Calif.) , who is
an electronics instructor at the San
Diego High School; and Joseph B.
Rogoff, M.D. (136 W. 16th St., New
York 11, N.Y.).

...

...

...

The circuit's operation is quite easy
to follow. Assume, first, that the source
voltage is applied so that terminal "A"
is negative and terminal "B" positive.
In this case, the diode (D1) is biased in
its non -conducting direction, and little
or no current can flow through the relay.
The relay remains "open," as shown,
and the negative input terminal is connected to the negative output terminal
that is, terminal "A" to the "
output
terminal. Similarly, terminal "B" is connected through the relay contacts to the
" +" output terminal.
Suppose, now, that the source voltage
is applied so that terminal "A" is positive and terminal "B" is negative. In
this case, D1 is biased in its forward direction and the relay closes. Again, the
positive input terminal ( "A" in this
case) is connected to the "+" output
terminal and the negative input terminal
( "B ") to the "
output terminal.
The unit itself can be assembled in a
small Minibox or similar case, with the
choice of relay and diode depending on
supply voltage and currents to be handled. Typically, a Potter & Brumfield
MR11D relay might be used, along with
a 10B4 silicon diode (International Rectifier) .
Complementary circuits are quite fascinating. Utilizing the similar but opposite characteristics of npn and pnp
transistors, these circuits permit multistage, direct-coupled arrangements with
a minimum of components. This month
we are featuring two such circuits
simple receiver and an easily built code
practice oscillator (CPO) .
Submitted by reader Peter Blicher
(345 Judges Lane, N. Plainfield, N.J.) ,
the receiver circuit illustrated in Fig. 2
is designed to tune the AM broadcast
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Capacitor Cl provides the feedback
needed to start and sustain oscillation
operating power is furnished by B1,
controlled by the key.
Standard components are used in this
device. Transistor QI is a 2N170; Q2, a
2N107. The output transformer, Ti, is
a UTC Type SSO -10 or equivalent. Resistor RI is a 1 -watt unit, and Cl is a
small disc ceramic capacitor. Bill indicates that he has used battery voltages
ranging from 0.5 to 4.5 volts without difficulty, but he recommends that the
higher voltage be used for maximum volume. Any PM speaker with a 3 -4 ohm
voice coil is suitable, although the larger
speakers are generally more efficient.
A number of circuit changes can be
made to suit individual needs. Transistors Q1 and Q2 may be interchanged,
for example, if the battery polarity is
reversed. The instrument's tone (pitch)
can be changed by using larger or smaller values for Cl. In addition, RI's value
has a definite effect on tone if you wish,
you can replace this component with a
100,000 -ohm fixed resistor in series with
a 50,000 -ohm potentiometer to provide a
continuous "pitch" control.
Modules, Anyone? Our prediction of an
increased use of modular circuits by
hobbyists ( see p. 81) is well on its way
to reality with the introduction of self contained transistorized AM tuner and
audio amplifier modules by Lafayette
Radio (111 Jericho Turnpike, Syosset,
L.I., N.Y.) and Winco Electronics, Inc.
(10807 Lyndon Ave., Detroit 38, Mich.) ,
respectively. Both units are designed to
be used alone or in combination with
other modules, depending on individual
;

lll
150E

r
1(E)

BI

(SEE TEXT)

Fig. 3. Two -transistor code practice oscillator
circuit submitted by reader Bill Mayette. The device operates a speaker, and changing the value of
feedback capacitor Cl will vary its pitch or "tone."

band. Coil LI is a standard transistor
ferrite loopstick antenna coil (such as
Lafayette MS -299) , Cl a conventional
365 -µµf. tuning capacitor, QI a 2N170
npn transistor, and Q2 a 2N107 pnp unit.
Standard, moderate -impedance (500 to
5000 ohm) headphones are used, while
the 4.5- to 6 -volt battery (B1) can be
a single unit or several penlight cells
connected in series. A moderately long
external antenna is required for maximum sensitivity.
In operation, r.f. signals picked up by
the antenna are selected by tuned circuit
L1 /C1 and applied to Ql, which serves
both as a detector and audio amplifier,
and, in addition, provides Q2's base bias
current. Transistor Q1's output signal is
amplified further by Q2 and applied to
the headphones which serve as Q2's collector load.
The receiver itself can be assembled
on a small chassis, on an etched circuit
board, or on a fiber or plastic base, depending on individual preferences.
Neither circuit layout nor lead dress
should be critical.
The CPO circuit shown in Fig. 3 was
submitted by reader Bill Mayette (8710
Wilson Ave., Baltimore 14, Md.). Designed for speaker operation, Bill's circuit employs npn (Q1) and pnp (Q2)
transistors in a direct -coupled, complementary configuration. With this arrangement, Q2's base /emitter circuit
serves as QI's collector load, while Q2's
base bias is furnished through QZ's
emitter /collector circuit.
In operation, QI's base bias is furnished through RI, while T1's primary
winding serves as Q2's collector load.

;

needs.
The Lafayette tuner, Model PK -633, is
essentially a three -transistor superheterodyne circuit covering the AM broadcast band. It comes completely assembled on an etched circuit board,
including a large tuning dial and built -in
ferrite antenna. Designed for operation
on a standard 9 -volt battery, the PK -633
measures 2" x 4" x 13/4" overall with its
mounting brackets. It sells for $7.95,
plus postage.
Dubbed the "Mity- Amp," the Winco
audio amplifier module is an encapsulated unit measuring approximately 2"
x 31/2" x "s" overall. Designed for opera (Continued on page 110)
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Monthly
Short-Wave

Report

By HANK BENNETT,

W2PNA/WPE2FT
Short-Wave Editor

SHORT -WAVE STATIONS OF BOLIVIA

BOLIVIA is one of the most difficult of
the South American countries to log
on the short waves. The fact that there
are only a handful of stations on the air,
coupled with an almost complete absence
of English, makes the problem of identifying these stations a trying one. The
following is a special report containing
a few tips that may help you to log
some of them.
This report was compiled by Jack Perolo, PY2PE1C, Sao Paulo, Brazil, who
recently supplied us with a Guatemala
station listing (see May and June, 1962,
issues) . Since virtually all of the stations below broadcast in Spanish, it is
recommended that you tune very care-

fully for the slogans during station
breaks. The number, in each case, indicates the frequency in kilocycles.
4785 R. Indoamerica, CP -53, Potosi. Still unlisted in 1962 World Radio Handbook,
but logged ds early as mid-1961 on
6202 kc. Recent tuning shows world
news bulletin in Spanish at 2131,
Latin American pop tunes to 2206
s /off. At times, call of CP -54 may
be given. Heavy Morse QRM usually
encountered on this frequency. Two
reports to station not verified.

recently of

15,390 -kc. channel announced by station early in 1962 as
opening in June, 1962; nor has new
channel been heard. Verification by

letter.

5757 R. Sumajorco, Potosi. Noted on this

frequency despite announced frequency
of 5750 kc. No call heard. S /off time
very seldom varies from 2200 -2202. All Spanish, pop tunes featured, no commercials. S/ on time given as 0400.
Unverified after three reports.

5860 R. Nacional, La Paz. One of the best
Bolivian signals. Only Latin American pop tunes, request or greeting

programs, political talks presented;
no commercials; all-Spanish. ID and
time check given on the half hour,
heard to as late as 2245. No verges
after four reports.

5955 R. Pio XII, Siglo XX. On the air
since mid-1961. Formerly on 5980 kc.;
now listed as being on 5950 kc. All -

Spanish, with very few ID's. World
news given at 1825; close at 2300.
Reports in 1961 verified.
Corocoro, Corocoro. Opened in
July, 1962; rather weak signal. Dance

5962 R.

4826 R. Grigota, CP -24, Santa Cruz de la
Sierra. Heard since last February
with many commercials and Latin
American pop tunes. Programs often
relayed from local theaters or gymnasiums on Sundays. S /off between
2200 and 2230 with consistently good
signal but with QRM at times from
Rhodesia on 4828 kc. ID infrequent;
may, at times, be given as CP-70.
4985 R. La Cruz del Sur, CP -75, La Paz.
Noted around 0000 mostly with religious programs. Power: 5 kw., days;
10 kw., nights. Schedule reads: Sundays at 0615 -2200; weekdays at 06001300 and 1730-2200. No mention made

Paul Pietras, WPE1DBH, of East Greenwich,

R.I., does his DX'ing with a Hallicrafters
S-38E receiver and a 75' long-wire antenna.
To date, WPE1DBH has logged 50 countries.
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because of power limitations-which
may explain why their signal fades so
badly.
6270 R. Amauta, CP -9 (new address: Casilla 586, La Paz; Lucy Saavedra Perez,
Director). Closes daily at 2220 after
news bulletin at 2200 and world news
at 2215. May drift to as low as 6256
kc. near closing time. Verification,
after two reports, listed power as 850

watts.

Equipment in the listening post of Luther (WPE3DLV)
and Richard (WPE3DVM) Knight, of Baltimore, Md.,
includes two Hallicrafters receivers -an S -120 and
an S-95 "Civic Patrol." Their antennas are a 66'
doublet and a 50' long-wire. The two Knights have
a record of 8 countries vertified out of 17 heard.

6301 R. Libertad, CP -30, Santa Cruz de la
Sierra (new address: Casilla 543).
Widely reported despite low power of
150 watts. Slogan: La Voz de los

Trabajadores. May drift as high as
6307 kc. Daily s /off, 2200 -2205.

music heard around 2140. S /off time
varies from 2205 to 2210.

9200 R. Sucre, Sucre. Back on the air after
being off for almost a year. Noted
Sundays from 1540 with children's
show, followed by newscast in Spanish.
S /off time, 1730; return at 1800 announced. Also noted irregularly during the week around 2100 with commercials and pop tunes. Extremely
difficult to tune due to drifting.

6125 R. El Condor, CP-15 (new address:
Av. Camacho 1471, La Paz).

Caution
needed in logging; they may often ID
as R. Universidad, Potosi. ID and
time check given on the half hour.
Their slogan-La Voz del Ferroviario
-also used by other stations. Normal
s /off time is 2335, with full ID and
IS consisting of a starting steam
locomotive. S /on time listed as 0600.
Verification received not stating power
but informing that s /on time is later
on Mondays, Wednesdays, and Fridays

Many thanks to PY2PE1C for supplying us with the data on the above stations. For information on CP -38, which
(Continued on page 112)

ENGLISH -LANGUAGE NEWSCASTS TO NORTH AMERICA
All of the stations below specifically beam English- language newscasts
to the U.S.A. The times may vary a few minutes from day to day.
COUNTRY

STATION

FREQUENCY (kc.)

TIMES (EST)

Australia
Bulgaria
Czechoslovakia

Melbourne

2030, 2130, 2230
1900, 2000, 2300
2000, 23301

Denmark

Copenhagen

17,840, 15,315
9700
15,285, 11,990, 9795,
9550, 7345
9520
11,755
11,890, 9833, 9770
9833, 9770, 7220
11,905, 9575
15,295
11,730, 9715, 6020
6035, 5985
9740, 6025
9360, 6130
17,840
11,805
11,865, 9535, 6165
12,030,
1,820, 11,730, 9720,
9680, 9650, 9630, 9620,
9570, 7320, 7290, 7180,
7170, 71502
11,725
11,795, 9735
9605, 6145,
9735, 6110

East Congo
Hungary

Leopoldville
Budapest

Italy

Rome

Lebanon

Netherlands
Portugal
Spain
Sweden

Switzerland
USSR

West Congo
West Germany

1.

Sofia
Prague

Beirut
Hilversum
Lisbon
Madrid
Stockholm
Berne
Moscow

Brazzaville
Cologne

At 2.x:0, 11,745 kc. replaces 15,285 kc.

8.

2100, 2230
1630, 2100, 2230
1900
2230
1930, 2205
1600
1630 (ex. Sun.)
2030 (ex. Sun.)
2105, 2305
2215, 2315, 0015
0900
2045, 2215
2030, 2315
1700, 1900, 2000, 2100,
2300, 0000, 0040

2015
1530
1920
0000

Not all channels are in use at any one time.
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Stereotaped
a Carl and
IT

WAS early afternoon on the last day
of the year. Carl and Jerry, home
from college for the holidays, were lounging in the living room of their favorite
young-woman neighbor, listening to the
stereo tape recorder she had received

for Christmas.
"That's certainly a fine recorder,
Norma," Jerry said when the prerecorded tape ended and she switched off
the instrument.
"Yep," Carl agreed, his words a little
blurred by a mouthful of Norma's homemade fudge, "that stereo really makes
everything sound alive and real and
right here -say, there goes Mr. Gruber
for his walk. Do Jerry and I imagine it,
or has our old friend lost some of his
zing lately ?
"I've always admired him for being
such a non -typical old man," Carl went
on, before Norma had a chance to answer. "None of that living -in- the -past
stuff for him. Instead of reading the obituary and the `fifty- years -ago' columns, he
reads science -fiction; and he knows more
about recent developments in space exploration than either of us. We both feel,
though, that he isn't himself this vacation. He hasn't been picking our brains

New Year

Jerry Adventure
for things we've learned in the labs down
at Parvoo, and he showed only faint interest in the university's new nuclear
reactor. That just isn't Mr. Gruber."
"I intended to talk to you about him,"
Norma said. "For one thing, he misses
you fellows a lot when you're away at
school. On top of that, the bad winter
weather has kept him cooped up in the
house. At any rate, there has been a
change in his outlook. I didn't realize
how much of a change until Mrs. Gruber
told me yesterday that he isn't going to
stay up tonight and welcome the new
year in. He says New Year's Eve celebrations are for young people with a
future ahead of them, not for old people
who have only the past. You both know
what an enthusiastic holiday- keeper he
has always been up to now."
"I'll say !" Jerry exclaimed. "It just
won't be New Year's Eve if Mr. Gruber
doesn't turn loose that old 10 -gauge
Baker shotgun of his at the stroke of
midnight. He's been shooting it off ever
since I can remember. This is serious.
We've got to do something about it."
"I'm not sure there's anything we can
do," Norma replied. "Mrs. Gruber is
plenty worried, and she has done her

JOHN

T.

By
FRYE
W9EGV
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best to talk him out of this mood with
absolutely no success."
"It will take more than talk," Jerry
said slowly and thoughtfully. "But I've
got a kind of half -baked idea. You have
any plans for tonight, Norma ?"
"None I won't cancel to get in on one
of those fiendish schemes you two dream
up," she said promptly. "Some of the
girls from the office are planning on
taking in a midnight show, but you can
count me in on anything you have in
mind for Mr. Gruber."
"Good! The first thing I want you to
do is snag Mr. Gruber when he returns
from his walk and hang on to him for at
least an hour. Think you can do that ?"
"Oh, I guess my feminine charms,
backed up by a big plate of Toll House
cookies, might rise to the occasion. What
are you two going to be doing ?"
"We'll be making a few changes in Mr.
Gruber's room. Carl, you get those
powerful little speakers from the stereo
system in your room and bring them
over to the Grubers' while I pave the
way with Mrs. Gruber. Also get that roll
of twisted -pair from the lab, and bring
along an intercom speaker."
He was putting on his coat while issuing these instructions, and soon both
boys were gone, leaving Norma watching out her front window for the return
of Mr. Gruber.

of what he said. Carl came in the back
door with a compact speaker cabinet un-

der each arm, and the two boys went
upstairs to Mr. Gruber's room.
One of the matched speakers was
placed behind some boxes on the floor of
a clothes closet, the door of which was
normally left open. The other was hidden behind the curtain of a bookcase sitting against the opposite wall. The intercom speaker /mike was placed beneath
the bed. Leads from all three speakers
were concealed beneath rugs and along
baseboards until they fed out through
the window and then across to Carl's
bedroom window that was directly opposite it.
Heavy gray clouds, carrying a promise of snow, had started rolling in from
the southwest; and dusk came early. In
fact, it was growing quite dark as the
boys went out the back door and across
the yards to the entrance of their basement laboratory. Just as they started
down the steps, they saw Mr. Gruber
come out of Norma's house and head
for home.
Norma came over to Carl's right after
supper, bringing her new tape recorder
with her. The boys had been busy rounding up some stereo sound -effect records
from their friends, and soon the three
of them were busily engaged in a recording session. The session was interrupted
twice for mysterious missions. Once Jerry scurried over to his house and came
to
JERRY quickly outlined his plan
Mrs. Gruber, and she agreed to it back with a basketball in the hollow of
gladly without understanding a word his arm. Another time Norma went home
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and returned giggling and carrying her
best pair of dress -up spike heels.
Some of the sound effects were transcribed from the records onto the tape,
using Carl's stereo pickup and his stereo
preamplifier. Other sections of the tape
were recorded "live," using both mikes.
The latter required quite a bit of experimenting and redoing to get exactly
the effect desired ; so time slipped past
quickly.
It was just eleven o'clock when Carl
and Jerry were finally satisfied with
what they had on the tape, and it was
then that the light came on in Mr.
Gruber's window across the way. He was
all ready for bed, attired in an old -fashioned nightshirt.
After raising his window a bit, Mr.
Gruber got into bed, took off his glasses
and placed them on a table beside his
pillow, and turned out the light. Through
the sensitive intercom speaker /mike, the
three young people in Carl's room could
hear the old man's regular breathing.
Carl plugged a pair of earphones into
the intercom unit so that Norma could
listen on one of them while he monitored
with the other. Jerry started the tape
recorder that was feeding the twin stereo
amplifiers. The output of these amplifiers was now connected to the two
matched speakers installed in Mr.
Gruber's room.
Through the earphones, Norma and
Carl heard the plop -plop -plop of approaching hoofbeats. They grew louder
and louder and then slowly faded out.
That is the way it sounded over the earphones, but they knew that in Mr.
Gruber's room the stereo effect from the
two separated speakers would make it
sound exactly as though a horse had
walked through the wall of the clothes
closet, had plodded across the floor into
the bookcase, and then had gone on
through the wall and away.
The light snapped on in Mr. Gruber's
bedroom, and they could see him fumbling for his glasses. He had barely put
them on when an invisible player began
bouncing a basketball on the floor in
his clothes closet. Very deliberately this
ghostly athlete dribbled the ball out
across the floor of the bedroom to the
bookcase, bounced it a few times there,
and then turned around and dribbled it
back into the clothes closet. Mr. Gruber's

nodding head followed every movement
of the invisible player.
The ball had scarcely ceased whumping the floor when the distant lonely
whistle of a locomotive came faintly into
the bedroom. Rapidly the puffing of the
steam exhaust and the clatter of iron
wheels on the rails increased in volume
until, with a roar and a Doppler-modulated shriek of the whistle, the unseen
train drove straight out of the wall behind the bookcase, ran across the room
into the clothes closet, and kept right
on going. Involuntarily Mr. Gruber
shrank back to let the train pass.
As the clatter of the train died away
in the distance, another interesting
sound filled the room
most intriguing
sound to masculine ears. It was that of
a young woman's high heels clicking
along on a hard surface. She marched
straight to the door of the clothes closet
and then broke into a little run as she
dashed over to the bookcase, where she
stopped. Over in Carl's darkened room,
Jerry stopped the tape recorder and
switched in a live mike in front of
Norma.
"Come now, Mr. Gruber!" she said
throatily. "What are you doing lying
up here in bed when the New Year is
waiting for you to welcome it ?"
Jerry cut Norma's mike and turned
up another in front of Carl.
"Come on downstairs and join the
party," Carl's voice urged from the
clothes closet. "It's almost New Year's
Eve !"
In one continuous movement Mr.
Gruber threw off the covers and put his
feet on the floor. He ran over and pulled
back the curtain of the bookcase, revealing the concealed speaker. Then he
went into the clothes closet and soon discovered the other unit and the wires
leading away from it. Returning to the
middle of the room and looking across
at Carl's darkened window, he said with
a grin:
"All right, you young rascals ; I'm sure
you can hear me. Wait until I get some
duds on and I'll be down. I might as well.
I'd like to see the color of a man's hair
who could sleep in this room tonight!"

-a

THE

three

young people dashed across

the back yards to the Grubers' back
door, where Mrs. Gruber, laughing hap-
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BECOME A RADIO
Build 10 -20 Radio and Electronic
Circuits at Home
ALL GUARANTEED TO WORK!
YOU DON'T HAVE TO SPEND

SERVICING LESSONS

HUNDREDS OF DOLLARS FOR A RADIO COURSE
"Edu-Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE

The
at a
ock -bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
use of the most modern methods of home training. You will learn radio theory, construcion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.
You will learn how to build radios, using regular schematics; how to wire and solder
'n a professional manner; how to service radios. You will work with the standard type of

vu

Printed Circuit
latest
of radio. You will con tructstudy and work with,
detectors, rectifiers, test equipment. You will learn
and practice code, using the Progressive Code Oscillator. You will learn and practice
trouble- shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres.
save Dynamic Radio & Electronics Tester, Square Wave Generator and the accompanying
instructional material.
You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator. Code
circuits, and learn how to operate them. You
Oscillator, Signal Tracer and Signal Injector circuits
and Electronics.
television,
will receive an excellent background forradio
or science is required. The 'Edu -Kit Is the
Absolutely no previous knowledge of
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 small
price you Pay. The Signal Tracer alone is worth more than the price of the entire Kit.
punched
chassis as well
Y
Ìle learn
basic
RF and AF amplifiers and oscillators,

u

l

THE KIT FOR EVERYONE
You do not need the slightest background
in radio or science. Whether you are interested 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 Individuals of all

will learn troubleshooting and servicing in a progressive manner. You will practice
repairs on the sets that you construct. You
will learn symptoms and causes of trouble in
home, portable and car radios. You will learn
how to use the professional Signal Tracer,
the unique Signal injector and the dynamic
Radio & Electronics Tester. While you are
learning in this practical way. you will be
able to do many a repair job for your friends
and neighbors, and charge fees which will far
exceed the price of the "Edu- Kit." Our Consultation Service will help you with any
technical problems you may have.
J. Stataltis, of 25 Poplar Pl.. Waterbury.
Conn., writes:
have repaired several sets
for my friends, and made money. The "Edufor itself, I was ready to spend
Kit" paid
$240 for a Course. but I found your ad and
sent for your
You

ages and backgrounds have successfully
used the "Edu -Kit" in more than 79 countries of the world. The "Edu -Kit" has been
carefully designed, step by step, so that
you cannot make a mistake. The 'EduKit"

allows you to teach yourself at your own
rate. NO instructor is necessary.

PROGRESSIVE TEACHING METHOD
The Progressive Radio "Edu-Kit" Is the foremost educational radio kit in the world.
and is universally accepted as the standard in the field of electronics training. The "Eau.
you construct,
Kit" uses the modern educational principle of "Learn by Doing." Therefore Integrated
prolearn schematics. study theory, practice trouble-shooting--all in a closely
gram designed to provide an easily -learned, thorough and interesting background In radio.
You begin by examining the various radio parts of the "Edu-Kit." You then learn the
function, theory and wiring of these parts. Then you build a simple radio. With this first
set you will enjoy listening to regular broadcast stations learn theory, practice testing.
and trouble-shooting. then you build a more advanced radio, learn more advanced theory
and techniques. Gradually, in a progressive manner, and at your own rate, you will
find yourself constructing more advanced multi -tube radio circuits, and doing work like a
professional Radio Technician.
Included in the "Edu-Kit" course are Receiver, Transmitter, Code Oscillator, Signal
Tracer, Square Wave Generator and Signal injector circuits. These are not unprofesconstructed by means of
sional "breadboard" experiments. but genuine radio Circuits,
of radio construcProfessional wiring and soldering on metal chassis. plus, the new method
tion known as "Printed Circuitry..' These circuits operate on your regular AC or DC house

current.

1

Kit.

Ben

Valerio, P. O. hex 21,

Here

I

am

sending you the questions and also the answers for them. I have been in Radio for
the last seven years. but like to work with
Radio Kits, and like to build Radio Testing
Equipment. I enjoyed every minute I worked
with the different kits; the Signal Tracer
works fine. Also like to let you know that I
feel proud of becoming a member of your
Radio -TV Club."
Robert L. Shuff. 1534 Monroe Ave., Huntington, W. Va.: "Thought I would drop you
a few lines to say that I received my Edu -Kit,
and was really amazed that such a bargain
can be had at such a low price. I have already started repairing radios and phonographs. My friends were really surprised to
see me get into the swing of It so quickly.
The Trouble-shooting Tester that comes with
the Kit is really swell, and finds the trouble,
if there is any to be found."

Choose From

THE "EDU -KIT" IS COMPLETE
You will receive all parts and instructions necessary to build several different radio and
electronics circuits. each guaranteed to operate. Our Kits contain tubes, tube sockets, varistrips, coils,
able, electrolytic, mica. ceramic and paper dielectric condensers, resistors, tie wire,
solder.
hardware, tubing, punched metal chassis, Instruction Manuals, hook -up
selenium rectifiers. volume controls and switches, etc. including Printed Circuit chassis,
Printed
Circuit
materials,
receive
In addition, you
tools,
receive
useful
set
of
a
Instructions.
You
also
a
hardware
and
special tube sockets,
professional electric soldering Iron, and a self-powered Dynamic Radio and Electronics
Code Oscillator,
Tester. The "Edu -Kit" also includes Code Instructions and the Progressive
License
training.
You
Radio
Amateur
In addition to F.C.C. -type Questions and Answers for
Signal Tracer and the Progreswill also receive lessons for servicing with the Progressive
Membership In
sive Signal Injector, a High Fidelity Guide and a Quiz Book. Yu receive
Discount Privileges.
Certificate
Radio-TV
ivel all parts, tools. instruction, etc Everything iseyurs to keel,.

Magna, Utah:

"The Edu -Kits are wonderful.

These Popular
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# 15A:

15 Circuits $19.95

#16A:

16 Circuits (includes Printed Cir-

cuitry) $22.95

#20A: 20 Circuits (includes Printed Circuitry and 4 Advanced Circuits) $26.95

NOW! TRAIN AT HOME
IN RADIO AND ELECTRONICS
ORDER DIRECT FROM AD . .

RECEIVE
90

FREE

BONUS

. .

USE

RESISTOR

COUPON ON NEXT PAGE

AND CONDENSER

Always say you sow it
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TECHNICIAN

$14n

for only

THE NEW IMPROVED DELUXE

Reg. U.S.
Pat. Off.

Progressive
Radio "Edu -Kit"
is now ready
*
*
*
*
*
*
*

NOW INCLUDES
RECEIVERS

TRANSMITTERS
SQ. WAVE GENERATOR
AMPLIFIER

SIGNAL TRACER
SIGNAL INJECTOR
CODE OSCILLATOR

PRACTICAL

HOME
RADIO
COURSE

only

14"

UP

SCHOOL INQUIRIES INVITED

FREE

EXTRAS

Unconditional Money -Back Guarantee
The Progressive Radio "Edu -Kit" has been sold to many thousands of individuals, schools and organizations, public and private,
throughout the world. It is recognized internationally as the ideal
radio course.
By popular demand, the Progressive Radio "Edu -Kit" is now
available in Spanish as well as English.
lt is understood and agreed that should the Progressive Radio
"Edo -Kit" be returned to Progressive "Edu- Kits" Inc. for any
reason whatever, the purchase price will be refunded in full, without quibble, or question, and without delay.
The high recognition which Progressive "Edu -Kits" Inc. has
earned through itsi many years of service to the public is due to
its unconditional nsistence upon the maintenance of perfect engineering, the highest instructional standards, and 100 % adherence to its Unconditional Money -Back Guarantee. As a result, we
do not have a single dissatisfied customer throughout the entire

world.

giau

TRAINING ELECTRONICS
TECHNICIANS SINCE 1946

SET OF TOOLS
SOLDERING IRON
ELECTRONICS TESTER

PLIERS -CUTTERS

ALIGNMENT TOOL
WRENCH SET
VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT
TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE
QUIZZES
TELEVISION BOOK
RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO -TV CLUB:
CONSULTATION SERVICE
FCC
AMATEUR LICENSE TRAINING
PRINTED CIRCUITRY

Titat Ite P4ay4eddiu'e
Radia "eciu-Xií"
Peiziecfí
%-frtci

FOR anyone who wishes to learn more

a bout

radio construction, theory and servicing.

FOR anyone who is looking for an

interesting hobby.
FOR anyone who would like to learn

radio but does not have time to attend regular school hours.
FOR anyone who wants to start
studying for a high paying radio job.
FOR anyone who wishes to start in
Television.

Please RUSH my Progressive Radio "Edu -Kit" to me.
BE SURE TO INCLUDE all the FREE EXTRAS and BONUS RESISTOR and CONDENSER KITS.
MODEL desired
Price
Send "Edu -Kit" postpaid. I enclose remittance in full.
Send "Edu -Kit" C.O.D. I Will pay postage.
Send me FREE additional information describing "Edo- Kits."
Name
Address

PROGRESSIVE "EDU- KITS" INC.
1186 Broadway, Dept. 600D, Hewlett, N. Y.
January, 1963
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pily, let them in out of the snow that
was just starting to come down. A few
seconds later, Mr. Gruber, looking a little
sheepish but still smiling good- naturedly, came down the stairs.
Just as he reached the bottom of the

stairway, Mr. Gruber glanced at the
clock on the mantel and then made a
quick dive into the front -hall closet. He
emerged carrying a long -barreled shotgun, and all of them followed him out
onto the front step. Pointing the muzzle
up into the swirling snowflakes, Mr.
Gruber pulled the trigger; and the 10gauge Baker went off with a full throated roar.
"Happy New Year !" Mr. Gruber
shouted as he grabbed his wife and
kissed her soundly.
They all stood out there in the snow,
shaking hands and embracing each other
while the whistles and the bells and the
ragged popping of guns marked the end
of one year and the beginning of another.
The Grubers laughed heartily as Norma
told how the boys had her mincing
up and down past the mikes in her
high heels while they made a recording.
Finally they filed back into the house
where Mrs. Gruber had prepared a midnight lunch.
"Martha," Mr. Gruber said in high

good spirits, heading for the cellar stairs,
"this occasion calls for a bottle of my
wine."
Every fall when the grapes turned
purple, Mr. Gruber liked to fancy himself as "that little old wine -maker," and
he made a great to -do about preparing a
few bottles of the juice. Thanks to Mrs.
Gruber's close supervision, the brew
was most innocuous. When their glasses
were filled, Mr. Gruber raised his and
made a little speech :
"Let's drink to this New Year and
many more to come. Martha and I have
seen lots of New Year's Eves, many
pretty much the same ; but there certainly is nothing stereotyped about this happy stereotaped one I thought was going
to be so dismal.
"You, my young friends, have taught
me a lesson. Beginnings are for everyone, not just the young. Life is a mystery story, and who will say that turning a page near the back of such a book,
where the mystery is being cleared away,
is not as interesting as turning a page
at the front ? From here on in, that old
10 -gauge Baker and I will be waiting
eagerly to welcome each new year!"
"Hear! Hear!" the young people
chorused as they touched their glasses
to his.

POPULAR ELECTRONICS
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Progressive Technical Advances
created the

FREE!
Write for
schema
te
and complete
technical
manual

The World's most advanced 11 meter two -way radio
3.25 watts minimum output. . High level modulati
unparalleled talk power. New Zeno-'.
gated)

limite

pER

NAS

titC

GEti
General
ty0ur
lt
See

Peale

11111

.

,

-,rcralton.

15 watt construction.

ice including microphone and crystal

... $199.95.

Optional accessories available. 6 Volt or
12 Volt cord, each $4.95. Crystal T or R, each $2.95.
90 day warranty. F.O.B. Burbank, California.
Under present

The only single precision
instrument that measures
True Power, Standing Wave

Mete r .

_..,u

re

ies part 19.32 the FCC does not provide for more than

five (5) watt input in the Citizens iodic) Service (26.965- 27.225 MC Band)

Ratio, Relative Field
Stength, Net Price $39.95.

F.O.B. Burbank, California.
FREE -Write for schematic

and complete technical
manual.

Off

Your dealer or write:

RADIOTELEPHONE COMPANY

Dept. P1, 3501 Burbank Boulevard, Burbank, California
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Giant savings of Lp to 50% are yours when you buy Heathkits. First, you save by doing the assembly
yourself (and hate all the fc n that's in the doing). Second, in buying direct from the factory, you
save the usual distribution ost. These savings and Heathkits superb engineering enable you to buy far
better equipment for far less. S:art shopping your Heathkit catalog now -for
all the electronic Ijzuries 'got.' le ever dreamed of owning.

NEW 3 -1t/Ay ACOUSTIC
SUSPENSION SPEAKER

KIT... excl jaica

Heathki ,.er-

i sion of the Aracstic Research
i AR-2A;10"woofer,two5`Tidfrange speakers, and 3 -1t2"

super-tweeter. _.w distort o i
astounding range of ±5 cb 4.)
to 20,000 cps. roc -ory built .
cabinet, walnut o- .nfinished.
Shipping February.
Kit AS- 2AW,.. -..$99.95;

AS -2AU,

......

NEW 4 -TRACK PORTABLE STEREO TAPE RECORDER KIT ... exclusive
Heathkit with rugged tape
mechanism lauded by Audio
magazine,Nov.,1962.includes
stereo amplifier and two de1
tachable speaker wings, each
with 5" woofer and 3" tweeter, i
Handsome tan and ivory cabi-

net.

Kit AD -72,

NEW LOW -COST 25WATT MARINE RADIO-

TELEPHONE PACKAGE...
ideal for outboards, run abouts.5 channels plus broadcast band receiver coverage.
Factory built and tuned, just
connect battery and use. Includes antenna and all acces-

sories. Assembled , MWW -13S, 19 lbs., $189.95
.

$198.00

.- $89.95

who is Heathkit?

what are Heathkits?

who builds Heathkits?

Heathkit is the pioneer and world's largest
manufacturer cevoted exclusively to the
design and marulacture of do- It- yourself
ellectronic kits. All our efforts are aimed at
creating more kits, better kits, easier -tottutld kits.

Heathkits are electronic equipment in
un- assembled form. All parts are packaged in convenient groups and a complete, easy -to -read, well -Illustrated
instruction manual tells you how to
put them together. Heath offers over
250 kits from simple portable radios
to big analog computers.

Millions build Heathkits. People with absolutely no mechanical ability or knowledge
of electronics as well as skilled electronic
experts -all find value, economy, fun, relaxation, and pride of accomplishment In
Heathkits. You can too.
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NEW 23' HIGH FIDELITY
TV KIT... for finest sound
and picture...for custom
installations ... for sensitive

NEW HEATHKIT VERSION

THOMAS TRANSISTOR
ELECTRONIC ORGAN .. .
OF

Two 37 -note keyboards,

fringe area reception. Prebuilt
subassemblies make it easy to
complete in 2 evenings.
Includes all tubes and parts.
Optional UHF, wall mask and
cabinet.
/ Kit GR -22, 70 lbs.,...$169.95
l less wall mt. accessory.

o

gan voices,

13 -note

10

true

bass

pedals, variable vibrato, variable
bass pedal volume, keyboard
balance control, 20 -watt peak
power amp. and speaker, deluxe
walnLt cabinet.
Kit GD -232,
6349.95 I.
less bench accessory.

i

IIIIIIIIIIII1111111111111111111111

Money Back

Guarantee

r

á

Ho.. C."...I wM0000mSty ¡manta. tk., .ch
osthsdr product . mNod ,. cord.nc..ak our
sr,tau.dau.M . ructwn manual must mst o

pu...
spec d.stans tot rurtorm..e
chas pm* .41 be cheerfully reuod.d.

a

FREE

HEATHKIT
suss..... M

arm.. rae.e.hs

HEATH COMPANY

your puter

1963 HEATHKIT CATALOG!
largest kit catalog, 100
pages, over 250 easy to
built kits. Send today.

Benton Harbor 10, Michigan

IIIIIIIIIIIIII11111111111111

Please send my free 1963 Heathkit Catalog

The famous Heathkit guarantee
This money back guarantee stands behind every Heathkit. It guarantees that you are getting equipment of the
highest quality that will provide years of use and pleasure. Equipment second to none. Heathkit world pioneer in the exciting hobby of kit building.

-

NAME

ADDRESS
CITY
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Across the Ham Bands

TRIPLE -PURPOSE NEON FLASHER
Compact, efficient, multi- purpose, battery -operated flasher. Used as et ver display device, low frequency, low -intensity stroboscope, demonstrate
principle of the relaxation oscillator, fascinating
scientific conversation piece. Adjustable flashing
rate. Run continuously for months without failure. Requires 3 Burgess U20 "B" batteries or
i. Size: 3° x
(case) plus reflector -T',
x
tv. Stock No. 60,275AV
$9.00 Postpaid

r r

INSTANT ELECTRICITY

with

SUPER -POWER WET CELL BATTERY
Packs power galore, yet weighs only 15 grams.
Learn- demonstrate electro- chemistry. run
small aircraft motors, etc., with fascinating
postage -stamp size battery. One -time use. Activated by adding brine. Stores indefinitely.
Set of
1.1V per cell. Stock No. 40.590 -AV
I0
$2.00 Postpaid

ANALOG COMPUTER KIT

t

1.0.1411.11,106

Demonstrates basic analog computing principles -can be used for multiplication. di- - --- -"
vision, powers, roots, log operations, trig
problems. physics formulae, electricity and magnetism problems.
Easily assembled with screwdriver and pliers. Operates on 2 flashlight batteries. Electric meter and 3 potentiometers are mounted on
die -cut box. Answer is indicated on dial. Computer is 20" long,
$14.95 postpaid
wide,
deep. Stock No. 70,341 -AV

r

r

ORDER BY STOCK No. -SEND CHECK or M.O. -Money -Back Guarantee
BARRINGTON, NEW JERSEY
EDMUND SCIENTIFIC CO.

MAIL COUPON
164

for

Pages- 1000's

FREE

CATALOG

"AV"

of Bargains!

EDMUND SCIENTIFIC CO.,

Barrington, N. J.

Please rush Free Giant Catalog -AV.
Name
Address
Zone

City

EARN

State

Engineering

DEGREE

You can earn an A.S.E.E. degree at home, College level HOME
STUDY courses taught so you can understand them. Continue your
education, earn more in the highly paid electronics industry. Missiles, computers, transistors, automation, complete electronics. Over
27,000 graduates now employed. Resident school available at our
Chicago campus- Founded 1934. Send for free catalog.
AMERICAN INSTITUTE OF ENGINEERING & TECHNOLOGY
1137 West Fullerton Parkway. Chloaoo 14. III.

FANTASTIC SALE

Nett, tested and guaranteed ehassis complete with tubes, transistors
and crystals only S6. each Ppd. 'rake your pick. #1 5W 27 me CB
transmitter. #2 5W 50 me "Liam" transmitter. #3 100mw 27mc
transistorized ('B transmitter, #4 27mc crystal controlled converter
for broadcast band radios. #5 50mc crystal controlled converter for
broadcast band radios. #6 TNS type noise limiter & squelch. #7
2Tme signal booster amplifier.
Quantity is very limited-order today.
Dept. E -1
VANGUARD ELECTRONIC LABS
Hollis 23. New York
190 -48 99th Ave.

NTO

ELECTRONICS

V.T.I. training leads to success as technicians, field engineers,

computers, radar,
specialists in communications, guided missiles,
automation. Basic & advanced courses. Electronic Engineering
Technology, an ECPD accredited Technical Institute curriculum.
Assoc. degree in 29 mos. B.S. obtainable. G.I. approved. Start
Feb., Sept. Dorms, campus. H.S. graduate or equivalent. Catalog.

VALPARAISO TECHNICAL INSTITUTE
Department PE, Valparaiso, Indiana
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(Continued from page 79)
Adjustment. When the wiring is complete, except for the coil taps, connect
the coupler to your transmitter with
coaxial cable and connect your antenna
to the coupler's output terminals
through an SWR bridge. The SWR
bridge should be connected as near the
antenna as possible in order for the
readings to be accurate. Therefore, it
might be necessary for another person
to be at the SWR bridge to relay the
readings to you.
Turn the band switch to the 80 -meter
position and connect the 80 -meter wires
to coil L2 with phosphor-bronze coil
clips. Now key the transmitter and adjust the capacitors for as near a 1:1
SWR reading as possible. You'll have to
turn the transmitter off and relocate the
clips, to insure that you find the point
on the coil that will give the best ratio.
Once this point is located, turn off the
transmitter, remove the coil clips from
the wire, and solder the wire (after cutting it to the proper length) to the point
on the coil found to offer the best ratio.
This same procedure should be followed for the 40 -, 20 -, and 15 -meter
bands. As a guide, it is suggested that
you start with all the coil turns on 80
meters, 30 turns on 40 meters, 12 turns
on 20 meters, and 4 turns on 15 or 10
meters.
If you are using a balanced two -wire
antenna, keep the taps evenly spaced on
either side of the coil center. Using a
single -wire antenna, ground the end of
coil L2 which is connected to the stator
of capacitor C2 -do the same with a
coaxial -fed antenna and ground the
shield of the coax.
If necessary, borrow an SWR bridge to
adjust the coupler, and record the capacitor settings for frequencies of interest to you.
News and Views
Roland Guidry, WN5CHX, Box 249, Duson,
La., doesn't let a low antenna hold him back.
Using a 40 -meter dipole only 20' high, fed
with a Knight T -60 transmitter, and receiving on a Hallicrafters S -38B, Roland has
worked 15 states. Look for him on 40 and
Always say you saw it
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meters if you need a Louisiana contact;
he QSL's 100%. . . Les Biglands, WN2DWR,
WPE2CTS, 186 Grove St., Angola, N. Y., is another of the many who have parlayed a P.E.
Short -Wave Monitpr Certificate into a ham
license. In a week on the air, Les has worked
13 states; he agitates a 350' Windom antenna
with a Johnson Ranger transmitter and listens for replies on a Lafayette HE -30 receiver.... Bill Ringleben, KN3UKZ, WPE3DVP,
305 East Elm St., Hazleton, Pa., samples the
80- and 15-meter Novice bands occasionally,
but you'll find him on 40 most of the time.
Running 50 watts to a Knight T -50 transmitter and receiving on a Hallicrafters S-41G
receiver, Bill has QSL cards from nine states.
Perry Gorchov, WN4FRO, 10951 S.W. 60th
Ave., Miami 56, Fla., must have a good location. Using a 15 -meter dipole antenna only
10' high, he has worked Alaska, the Canal
Zone, Canada, Mexico, Norway, Peru, Puerto
Rico, and Venezuela; in addition, he has 3d
states confirmed! All this has been on 15
15

.

meters with a Johnson Adventurer transmitter and a Hammarlund HQ-100.... Arnie
Kopischke, Jr., WNODFT, R. 4, Mankato, Minn
is a real persuasive talker. He convinced his
wife that the proper place for his ham shack
was in the living room! Arnie feeds a 135'
doublet from a Heathkit DX -20 transmitter
via a home-brew antenna coupler; he receives on a Lafayette KT -320 with an 85 -kc.
i.f. amplifier for increased selectivity. When
not hamming or experimenting, Arnie likes
to help prospective hams prepare for the
FCC exams -he'll go for the General ticket,
himself, as soon as he breaks through the
13-wpm code barrier. .
Anthony Nicola,
KN1YGG, 137 Whittum Ave., Springfield,
Mass., shares a Heathkit DX-40 transmitter
and a "surplus" Hammarlund BC -779 (Super
Pro) receiver with his brother David,
K1MKF. Between them they have worked
about a dozen different countries, but Tony
is now concentrating on getting ready for
his General Class exam.
. Tom Leathem,
WV6ZZS, 3330 Warburton Ave., Santa Clara,
Calif., has harvested 50 QSL cards from six
states with a Johnson Adventurer transmitter driving a Gotham V-80 vertical antenna;
a Hallicrafters SX-140 does the receiving.
Need Nevada for WAS? Well, here are two
chances for you -William E. Gotwalt, KN7TNY,

340 Mallard
KN7TRG, 925

Ave., and Tony R. Morgan,
Mezpah St., both of Las Vegas,
Nevada, will be glad to help you out. Bill
runs 75 watts to a Heathkit DX-40 transmitter feeding a Hy -Gain 14-AVS vertical antenna and receives on a Hallicrafters SX -100
receiver. Tony has a Globe Scout 680-A
transmitter running 70 watts, also exciting
a vertical antenna, and he receives on a
Mosley CM-1 receiver.
. Lewis "Kim" Kimmel, KN3USL, 14305 Gaines Ave., Rockville,
Md., really kept the ionosphere busy his first
month on the air. His EICO 723 transmitter,
Hy -Gain 2 -DBP "fan" dipole antenna, and
Hammarland HQ -100 receiver contacted over
100 stations in 21 states (18 verified) and
Guantanamo, Cuba (KG4). Most of these
contacts were on 80 meters, but he made a
few on 40.

Last month we reported that Camilo A.
Castillo, HP1AC, in Panama, looks for Novices
and calls "CQ N" on weekends. The frequencies he uses are 21,015, 21,150, and 7150 kc.
He operates on 15 meters weekends from
0930 to 1200 and from 1500 to 1730, EST; on

meters Monday through Friday from 1730
to 1830 EST. Cam says that 40 -meter Novices
often come into Panama well after 1730,
EST, although (like the rest of us) he has
trouble with short-wave broadcast-band interference on some frequencies. He tunes
the Novice bands carefully for answers to
his calls and will attempt to keep all skeds.
If you work HP1AC, send him your QSL
card c/o W2CTN, 159 Ketcham Ave., Amityville, N. Y., and include a stamped reply
envelope with your card.... Danny C. Malone,
WA4DBE, Rt. 3, Henderson, Tenn., closed his
Novice logbook with 28 states and Canada
worked-all on 40 meters. Danny uses a
Heathkit HX-11 transmitter coupled to a 40meter dipole, and a Heathkit AR-3 receiver
helped along by a Q- multiplier and the c.w.
filter described in our February, 1962, column. He also uses the low -power control
box from the May, 1962, column.
Now that a new year is starting, why not
resolve to send us your news and views, pictures, and suggestions for construction projects? The address is: Herb S. Brier, W9EGQ,
Amateur Radio Editor, POPULAR ELECTRONICS,
P.O. Box 678, Gary, Ind., 73,
Herb, W9EGQ
40

THE TURNER 350C
Microphones always come first with
Us -we're a one line company of microphone specialists. This has helped
make the Turner Model 350C the
microphone most used as standard
equipment on CB.

THE

MICROPHONE COMPANY
946 17th Street NE

Cedar Rapids, Iowa

January, 1963
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Adding "Video" to "Audio." Those
of you who have investigated the prices
of custom -made decals will readily agree
that, in small quantities, they can be a

On the Citizens Band

(Continued from page 76)

-

the antenna -when properly installed
will accurately match your transceiver
output. If you get one of these new
antennas, which several manufacturers
are now producing, be prepared for quite
a difference in signal strength over a
ground plane. They're really worth the
extra money, and can at least double
your ground -wave range.

little expensive, due to basic art work
and setup. However, we recently received several samples from Chuck Baer
of K9TVA Enterprises who offers club
decals in quantities as low as 50. Special
orders are made up in as many as four
colors, at from 25 to 50 cents each in
hundred lots, cheaper yet in larger quantities.
Chuck has also been supplying clubs
and individuals with embossed, steel li-

ATTENTION ALL CB'ERS!
As this issue goes to press, the Federal
Communications Commission (FCC) has

just released its long-awaited proposals
for new CB rules- Docket No. 14843.
The Editors of POPULAR ELECTRONICS
urge all CB clubs to write the FCC (Washington 25, D.C.) immediately, request a
copy of this document, and study it carefully. If you belong to a CB club, you'll
want to discuss the proposed rule
changes at your n.;xt meeting. This Docket has been published in the Federal
Register.
As you no doubt know, any CB'er or interested party can file a comment on this
Docket-either agreeing with it in principle, or objecting to certain provisions.
But time is short: comments must be
filed as an original and fourteen copies
on or before January 15, 1963.

What are the proposals in Docket 14843?
One -probably the most disturbing
would limit communications between stations of two different license holders to
channels 12, 13, 14, 15, and 23 only.
Communications on channels 1 through
11 and 16 through 22 would be permitted
only between mobiles of the same license holder.

-

In plain talk, this means no more "ham style" communications except on five
channels! There's no denying that a
small percentage of thoughtless CB'ers

have made such a mess of the CB channels that the FCC had no alternative but
to act. And there's also no denying that
this proposal goes into the
the effect
rule book -will be devastating to CB as
we now know it.

-if

It is our opinion that commercial use of

CB channels is confined largely to daylight hours, and that use by private indi-

viduals constitutes a very small fraction
of the channel occupancy during any 24hour period. While unrestricted two -way
chit -chat is to be deplored, the allocation
of a reasonable number of "sole use"
channels would seem a realistic solution
to this problem.

Therefore,

the

Editors

of

ELECTRONICS intend to file

POPULAR

counterproposal recommending that:
(1) unrestricted communications be allowed between units of two different license holders on channels 9,
10, 11, 12, 13, 14, and 15.
(2) restricted communications be allowed between units of two different license holders on channels 6,
7, 8, 16, and 17 from one hour
after local sunset until one hour
after local sunrise.
a

Also contained in Docket 14843:
Redefinitions of just what the FCC
means by "20 -foot antenna height" and
"5 watts input." (Enforcement of these
two proposals could mean antenna
changes for a vast number of licensees.)
Limitation of ground -wave range for
Class D operation to 150 miles.
Invalidation of speech scramblers and
phone patches. (Tone squelch would be
permitted -provided that the tone duration was under 5 seconds.)
Reduction of transmission time from
the present "5 minutes on and 2 minutes off" to "3 minutes on and 5 minutes
off." (Test transmissions would be "1
minute on and 5 minutes off. ")

We'll have further comment on this developing situation in our next issue.
POPULAR ELECTRONICS
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cense plates, of the same size issued motorists, along with engraved Formica
club pins. For more information and a
spec sheet on Chuck's identification
products, drop him a line at 6429P No.

Glenwood Ave., Chicago 26, Ill.
Club Chatter. Two very successful jamborees held last year have come to our
attention. From the Marshall News
Messenger of Marshall, Texas, we received word of a one -day meeting and
barbecue held there by the Marshall CB
Club. Some 500 CB'ers from twelve
states attended. Since the club boasts
only 40 members, and it was their first
jamboree, this represented a considerable
undertaking. (See photo on page 75.)
R. L. Winklepleck, vice president
of the Wabash Valley Citizens Radio
League, Inc., of Terre Haute, Ind., told
us that over 2400 CB'ers were in at-

tendance at their jamboree (and they're
already making plans for a bigger and
better one to be held this year) . Besides
a swap shop, equipment displays, a picnic, and concerts given- by the "Chord inairs," there was a drawing for more
than 100 prizes donated by electronics
TV -RADIO Servicemen or

Send for

manufacturers and distributors, as well
as merchants from surrounding communities.
The Corn Belt Citizens Banders held
their second annual dinner on November
17th in Bloomington, Ill. Besides a fine
smorgasbord, entertainment and door
prizes made up part of the program, plus
what was termed a couple of "5- minute"
speakers!
The Mid-State Minutemen
CB Radio Club of Oklahoma (P. O. Box
783, Stillwater, Okla.) chartered a year
ago last October, recently assisted the
National "Fly -In" student pilot match
in Stillwater. Four mobile units, two
walkie- talkies, and two base units in the
airport tower worked with the FAA in
directing planes, organizing taxi procedures, and doing their part in keeping
confusion down to a minimum. They
were later commended by the FAA, the
mayor, the airport officials, the university, and judges of the meet for their
assistance. Those of you who are just
getting a CB club started will be interested to know that this group has extended an invitation to newly organized
clubs to write to them for help on any

...

,

Beginners..

vyt4,

The First

Practical
TV-RADIOELECTRONICS

7-Volume Job-Training Set

on 7-Day FREE

Shop

Library!

TRIAI!

Answers ALL Servicing Problems QUICKLY
Makes You Worth More On The Job!

...

Like Having An Electronics Ex pert Right At Your Side!

1-

VOL.
EVERYTHING ON IVRADIO PRINCIPLES! 300 pages
of practical explanations; hun-

dreds of illustrations.
VOL.

Put money - making, time -saving TVrRADIO- ELECTRONICS know -how at
your fingertips- examine Coyne's all -new 7- Volume TV- RADIO- ELECTRONICS Reference Set for 7 days at our expense! Shows you the way
to easier
TV-Radio repair -time saving, practical working knowledge that helps
you
get the BIG money. How to install, service and align ALL radio and TV sets.
even color -TV. UHF. FM and transistorized equipment.
New
photo- instruction shows you what makes equipment "tick." No complicated math
or theory
-just practical facts you can put to use immediately right in the shop.
ready reference at home. Over 3000 pages; 1200 diagrams; 10,000 facts!or for
SEND NO MONEY! Just mall coupon for 7- Volume TV -Radio Set on
FREE TRIAL I We'll include the FREE BOOK below. If you keep the7 -Day
set,
pay only $3 in 7 days and $3 per month until $27.25 plus
postage la paid. Cash
price only $24.95. Or return set at our expense in 7 days
and owe nothing.
Either way, the FREE BOOK is yours to keep. Offer limited.
so act NOW!
LEARNED MORE FROM THEM
THAN FROM 5 YEARS WORK!"
"Learned more from your first two
volumes than from 5 years work."
-Guy Bliss, New York
"Swell set for either the serviceman or the beginner. Every service
bench should have one. " -Melvin
Masbruch. lowa.

efr-Aee

FREE

7-

Set

or

mn!

v:di

ON TV-

diagrams.

VOL. 6-TV CYCLOPEDIA! Quick
and concise answers to TV prob-

lems in alphabetical order, including UHF. Color TV and
Transistors; 868 pages,
VOL.

4-

BOOKS HAVE BRIGHT,

7-

TRANSISTOR CIRCUIT
HANDBOOK! Practical Reference
covering Transistor Applications;
oves 200 Circuit Diagrams;
410 pages,

VINYL CLOTH

WASHABLE COVERS

Educational Book Publishing Division
COYNE ELECTRICAL SCHOOL
1455 W. Congress Parkway. Dept. 13 -PE, Chleago7,
Ill.
Yes! Send me COYNE'S 7- Volume Applied Practical
TV- RADIO -ELECTRONICS Set for 7 -Days FREE TRIAL
per offer. Include
Name

"Patterns & Diagrams" book FREE!
Age

Address

ouI,..n

city

Zone... . State
If you want Set sent C.O.D. Coyne ays
C.O.D. and cash orders. 7 -Day MoneyBack
,uarantee.

Educational Book Publishing Division

ELECTRICAL SCHOOL
1455 W. Congress Parkway
Dept.
p,

3- EVERYTHING

VV-

VOL.
EVERYTHING ON SERVICING INSTRUMENTS! Haw they
work, how to use them. 368
pages; illustrated.

DIAGRAM BOOK!

Volume

ON

CIRCUITS! 336 pages;
hundreds of illustrations, circuit

end you this big book. "150 RadioWe'll
Television Picture Patterns
d Diagram,
Explained" ABSOLUTELY FREE
for
x
ining Coyn a 7: Votume Shop lust
Library
7-Day FREE ¢TRIAL! Shows how to rot
servicing time by reading pleture- pattern&,
plus schematic diagrams for any TV end
radio ..to. Your, FREE. o -heth, r Yon
o
keen
th,.

nations, diagrams:

2- EVERYTHING

RADIO -FM RECEIVERS; 403
pages; fully illustrated.
VOL.
RADIO

5-

VOL.
EVERYTHING ON TV
TROUBLESHOOTING! Carers all
types of sets. 437 pages; Was-

Chicago 7, tIllreas

Check here

postage on
P
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24,
STATEMENT REQUIRED BY THE ACT OF AUGUST
1912, AS AMENDED BY THE ACTS OF MARCH 3, 1933,
JULY 2, 1946 AM) JUNE 11, 1960 (74 STAT. 208) SHOWING THE OWNERSHIP, MANAGEMENT, AND CIRCULATION OF Popular Electronics published monthly at Chicago,
Illinois for October 1, 1962.
1. The names and addresses of the publisher, editor,
managing editor, and business managers are : Publisher,
Ziff -Davis Publishing Company, 434 S. Wabash Ave.,
Chicago 5, Ill. ; Editor, Oliver P. Ferrell, 1 Park Ave.,
SienkieNew York 16, N. Y. ; Managing editor, Julian M. manager,
wicz. 1 Park Ave., New York 16, N. Y. ; Business 16, N. Y.
York
New
Ave.,
M. T. Birmingham, Jr., 1 Park
name
2. The owner is: (If owned by a corporation, Its
and address must be stated and also immediately thereunder
holding
or
owning
the names and addresses of stockholders
If not owned by
1 percent or more of total amount of stock.
a corporation, the names and addresses of the individual
owners must be given. If owned by a partnership or other

well as that
unincorporated firm, its name and address, as
Pubof each individual member, must be given.) Ziff-Davis
5, Ill. ; Estate
lishing Company, 434 S. Wabash Ave., Chicako
A.
M.
N.Y.;
16,
York
New
Ave.,
1
Park
of William B. Ziff,
Ziff, 1 Park Ave., New York 16, N. Y.
secuother
3. The known bondholders, mortgagees, and
or more of total
rity holders owning or holding 1 percent
amount of bonds, mortgages, or other securities are : None.
4. Paragraphs 2 and 3 include, in cases where the stockthe books of the
holder or security holder appears upon
the
company as trustee or in any other fiduciary relation,
such trustee
whom
for
name of the person or corporation
show
is acting; also the statements in the two paragraphs
circumthe afflant's full knowledge and belief as to theand
secustances and conditions under which stockholders
comrity holders who do not appear upon the booksin ofa the
capacity
trustees, hold stock
pany
ownercurities
other than that of a bon fide
this
5. The average number of copies of each issue of
mails or otherpublication sold or distributed, through12the
months
the
preceding
wise, to paid subscribers during
is required by
the date shown above was: (This information
the act of June 11, 1960 to be included in all statements
424,811.
issue.)
of
frequency
of
regardless

on

M. T. BIRMINGHAM, JR.

Business Manager

Sworn to and subscribed before me this 19th day of September, 1962.
MICHAEL A. LALLT,
(SEAL)
Notary Public
(My commission expires March 30, 1964)

Say You Saw It
In

POPULAR
ELECTRONICS
ANNOUNCING
2

HOME-STUDY COURSES
NATIONAL DATA COMPANY
-for applicants with 2 years

with the column- another "country"
heard from! The Little Soo's would like
to swap newsletters with other clubs.
Their contact is Mary M. Kohn, 221. N.
11th St., Cherokee, Iowa.
Three more excellent CB newspapers
new to your CB Editor's eyes arrived
this month: the Dixie Citation from Decatur, Ga. the lllini from Champaign,
Ill., and the Ohio Valley CB Bulletin
from Shawneetown, Ill. It appears that
most club publications seem to have the
same problem newswise-lack of contributions from individual members. Despite the thorough coverage given CB
news on a local and national basis in
most of the publications, repeated requests to members for information have
more -or -less become standard. Support
your club newspaper as you would the
goals and activities of the club. The
only way "out -of- range" CB'ers can visualize your operation is through your
club newspaper.
Let's hear from the rest of the clubs
who haven't as yet checked in. We'd
like to compile a complete club directory
as soon as possible. Be sure to send your
complete address. Mail us your club
publication every month, and keep us
informed-in advance when possible-of
upcoming CB events in your area.
;

-

TECHNICAL

WRITING

New Professional
SPONSORED BY

difficult questions that may come up.
The 1W Airline Club of Middlefield,
Conn., would like to hear from all New
England clubs interested in their plans
for a CB jamboree to be held in the near
future. Write Clayton Kent at 53 Bretton Rd., Middletown, Conn. . . . From
the 17th Call Area in Cherokee, Iowa,
the Little Soo CB Club has checked in

-electronics!
TECHNICAL
ILLUSTRATING

-electronics!

practical electronics experience
If you have a high school education or equivalent
with 2 years or more of radio or electronics experience, you are eligible to apply. Minimum age
21, requires above average initiative and leadership qualities. IF YOU QUALIFY, you can cash in
THE CAREER
on your electronics know-how for a responsible
career in these new

NOW...

OPPORTUNITY
FOR

YOU!

100

FOR FREEBULLETIN

WRITE
Send outline of your education and electronics
experience to Mr Earl Hamilton, Director of
Training. Technical Schools Division, Dept, B -11
NATIONAL DATA COMPANY, 1707 University
Ave., San Diego 3, California.

"Johnson is our best mechanism designer, but
he needs more work in radio -control systems."
Always say you saw it
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The Nerve Stimulator
(Continued from page 53)

nected to one side of the 6.3 -volt winding on filament transformer T1, and with
the base connected to the other side,
sufficient feedback is provided to generate short pulses of about the same
voltage as the battery. With a transformer turns ratio of about 18.5 to 1,
pulses of up to 175 volts will be available across the output winding of Ti
when you use a 9 -volt battery (depend ing on the setting of level control R5) .
The pulse rate is controlled by the
RC combination in the base circuit, with
R1 providing control of the frequency
range selected by S2. If lower frequencies are desired on any given range,
make either the capacitor or the resistor
(or both) larger. Sufficient switch positions are available to permit adding

LATEST

SAMS BOOKS FOR

EVERYONE IN ELECTRONICS

_USE THIS HANDY

ORDER

FORM

Howard W. Sams International Code Training System.
Amazing new Course, including both text and 3334
rpm recordings, takes you from 3 to 22 words (send-

ing and receiving) in less time, with greater
and
accuracy than any other method known! speed
In just
few hours, you'll be able to receive code at 2 -3a
words per minute -no need to memorize individual
code characters! In a few more hours you'll be
receiving in excess of 20 wpm-and sending, too.
Includes full text, plus six T' LP record sides.
never been anything to equal this System forThere's
learning speed! Order CTG-I, only
$6.95
ABC's of Computer Programming. Explains principles
and applications of digital computer programming,
from the simple to the intricate. Also gives you a full
understanding of computer functions. An invaluable
guide to this most important and least understood
aspect of computer use. Order CPL -1, only. . . $1.95
.

North American Radio -TV Station Guide. Gives protected
area, channel number, call letters, assigned power
for 1,000 VHF and UHF TV stations; frequency,
call letters, location for over 5,000 AM stations and
1,500 FM stations. Includes 14 valuable maps showing station locations. Invaluable for DXers, TVradio technicians, etc. Order RSG-1, only
$1.95
Transistor Substitution Handbook. Shows over 15,000
direct substitutions; includes basing diagrams,
ity indications and manufacturers for over polar6,000
transistor types. Explains why substitution is possible; when to substitute and when not; precautions
to observe. Order 55H-4, only
. $1.50
Industrial Electronic Circuits Handbook. A realistic explanation of typical industrial electronics circuitry;
includes schematics and text descriptions of circuit
operation and functions for over 50 different configurations. Order IEC -1, only
$3.95
Modern Communications Course, Vol. 3. FM & Multiplex
Modulation Systems. Provides a complete understand-

Electrode handle with interrupter key and three different -sized heads ( #PC -2960) and moist -pad electrode ( #PC-2941) shown above are available from
J. A. Preston Corp., 71 Fifth Ave., New York 3, N. Y.,
for $11.00 and $2.85 respectively, plus postage.

other ranges, and it's also possible to
eliminate all but one RC combination in
cases where only a single fixed frequency

is needed.
The high efficiency of this circuit will
result in good battery life. Under average operating conditions, the type 2N6
battery shown should last about 50 hours
-and even more if operated at the lower
pulse rates for each range. At the higher
pulse rates, the battery drain will be
greater. Type D flashlight cells should
give up to about 150 hours of useful
service.

ing of FM systems and multiplex and pulse modulation systems. Includes projects and experiments, as
well as review questions. Order MCN -3, only
$4.95
Industrial X -Ray Handbook. Fully explains principles
and practices of modern X -ray technology. Covers
generation and detection of radiation; basic application, equipment and techniques; medical, industrial,
commercial and lab uses, health physics, etc. A
comprehensive treatise. Order IXE-1, only .... $7.95

FREE!

Ask for the Sams 600klist, describing
over 200 important books.

Index to Photofact, world's finest cir,
on 53,000 TV & radio models.

FREE! cuit data

HOWARD W. SAMS & CO., INC.
Order from any Electronic Parts Distributor, or
mail to Howard W. Sams & Co., Inc., Dept. A -93
4300 W. 62nd St., Indianapolis 6, Ind.
Send books checked above. $
enclosed
Send FREE Booklist.
Send Photofact Index
Name
Address

I city
LIM NMI

Zone
IN CANADA: A. C. Simmonds & Sons,

January, 1963

State
Ltd:, Toronto 7
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terns of colored light. Red lights respond

New

Products
CB TRANSCEIVER

KIT

to the higher frequencies in the music,
green and blue lights to the lower frequencies; the brilliance of the lights is controlled
by the sound intensity. Each channel of a
stereo system can be used to operate a separate Colortron. Price, $99.50. ( Colortron
Co., P. O. Box 427, Glen Cove, L. I., N. Y.)
PORTABLE VISE

If the job can't be brought to a vise, bring
VACU -VISE to the job.

A three -way power supply in the Heathkit
GW -42 "Master CB Station" allows you to
dial your choice of 117 volts a.c. or 6 or 12
volts d.c. operation. The GW-42 boasts
built-in 4-tone selective -call circuitry, as
well as an adjustable squelch and automatic
noise limiter which function with the on/off
switch. There are a total of five crystal -

controlled transmit and receive channels,
and, in addition, variable receiver tuning on
all 23 channels. The transmitter section
has a nominal power input of 5 watts; modulation is automatically limited to less than
100 %. Price of the GW -42, $119.95. (Heath
Co., Benton Harbor, Mich.)
CAPACITOR TESTER

"Cappy," a tester for paper, mylar, and
electrolytic capacitors, is now being marketed by Watsco.
Otherwise known
as Model E -2, the
unit ind.cates leakages ranging from
1000 to 5000 megohms. A "current

leakage" test for
large - capacitance
and high- workingvoltage electrolytics is also featured;
such leakage currents can't be detected by ordinary
ohmmeter checks.
"Cappy" can also
be used to test silicon and selenium rectifiers, fuses, motor capacitors, r.f. high
voltage, and insulation leakage. Price
(complete with test leads) under $10.00.
(Watsco, Inc., 1800 W. 4th Ave., Hialeah,
Fla.)
,

ELECTRONIC COLOR ORGAN

The "Colortron," an unusual color organ, is
designed for use in conjunction with any
audio system. When connected (in parallel
with the speaker) to the system's output
and plugged into an a.c. outlet, it translates
musical passages into kaleidoscopic pat-

The "special"

vacuum created by the
flick of a lever
will hold this

vise
in place on
any smooth,
3 -pound

non -porous

metal surface.
Manufactured

of

tough,

heavy -duty steel, VACU -VISE has 21/2"
jaws with "V" grooves. It can be used vertically or horizontally, and its rubber base
prevents any possibility of scratching a
surface. Price, $6.95, plus 75 cents for handling and postage. (Ward Green Co., 43 W.
61st St., New York 23, N.Y.)
R.F.

SIGNAL GENERATOR

Among the smallest and lowest priced signal generators on the market today, the
EMC Model
502 is

avail-

able in both
wired and kit
form. It features a builtin 400 -cycle

modulator,

and it has

provision for

external modulation as well.
The 502's six

bands cover

the range from 115 kc. to 110 mc. on fundamentals and up to 220 mc. on second harmonics. There are individual slug -tuned
coils for each band and a Colpitts r.f. oscillator for high stability. Price: $24.95,
wired; $17.95, in kit form. (Electronic
Measurements Corp., 625 Broadway, New
York 12, N.Y.)
SWR BRIDGE

/R.F. POWER METER

A new Lafayette SWR bridge and r.f.
power meter, designated the TM -58, gives
SWR and direct power readings to 50 mc.
The 71/4" x 31/2" x 2%" instrument may be
POPULAR ELECTRONICS
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t

inserted permanently in the transmission
line. When not making SWR checks, the
meter will indicate r.f. power up to 15
watts, fed to a built-in 52 -ohm dummy load
or relative output power up to a kilowatt
delivered to the antenna. The bridge is
priced at $27.95. (Lafayette Radio Electronics Corp., 111 Jericho Turnpike, Syosset, L. I., N. Y.)
TV/FM ANTENNA COUPLER

Any number of TV or FM sets can be coupled to one antenna feedline with "Trans ceptor" couplers
just
snap one coupler around the

-

feedline for
each set to be
used, without

stripping or

splicing. Loss

encountered

through use of
this inductive
coupler is from
V4
to % db,
depending on
frequency; isolation between
auxiliary sets is 24 db, and there is little
interference between sets regardless of how
many are operating. Price of the "Trans ceptor" coupler, $2.98. (Aerogap, 1680 N.
Vine St., Los Angeles 28, Calif.)
TRANSISTOR IGNITION KIT

You can get a much "hotter" spark in your
automobile ignition system if you transis-

torize it with

the Heathkit
GD -212. De-

signed for
12 -volt

nega-

tive - ground

ignitions, the
GD -212 will
replace your
present coil

with a special
Mallory F-12T
coil and a
transistor circuit. Results:

better mile-

"C"

CLAMPS

Plastic "C" clamps that won't rust, are
non -conducting, and can't affect magnetic
fields, are being offered by Electronic Connectors, Inc.

Molded of
high - strength,
glass -filled nylon, they are

not intended
to replace

metal versions
in applications

where brute

force is required, but they provide more
than enough strength for most jobs. Units
with 2 ", 1%6 ", and %" openings (selling for
$1.25, 98 cents, and 75 cents, respectively)
are available. A set of three (one of each
size) costs $2.98. (ECI Clamp Division,
84 -45 Abingdon Rd., Kew Gardens 15,
N.Y.)
TUBE /TRANSISTOR

CHECKER KIT

The "Realistic" Model 113 tube /transistor
checker kit tests all types of vacuum tubes,
transistors, and diodes. Tubes are checked
for both mutual conductance and emission, giving a
more comprehensive indication of condition than the

conventional

"Replace" or
"Good." In the
mutual conductance test, not only are d.c.
voltages impressed on the screen and plate
-but the voltage is swept over a wide
range to make sure the readings are accurate under all conditions. Provision is made
for short tests, and both tube bias and
filament current can be read on the meter.
Price: $99.95 in kit form; $179.95 factory
wired. (Radio Shack Corp., 730 Commonwealth Ave., Boston 17, Mass.)
FOUR -BAND RECEIVER

age, smoother
idling and acceleration, easier starting, and longer life
for the engine and ignition system parts. A
meter and an adjustable ballast resistor are
included for optimum current setting. Price
of the kit, $34.95. (Heath Co., Benton Harbor, Mich.)

PLASTIC

A moderately priced unit, the "Globeceiver"
tunes standard AM broadcast stations as
well as three short -wave bands. The four
frequency ranges cover 540 kc. to 30 mc.
An internal loopstick antenna is used for
BCB reception, and a telescoping whip for
SWL'ing. The 3" x 5" speaker is automatically cut out when a pair of phones is
plugged in, and there's a beat frequency
oscillator for copying code. Price, $64.95.
(GC Electronics Co., Globe Div., 400 S. Wyman St., Rockford, Ill.)

January, 1963
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ALL NEW 1963 B-A CATALOG
THE OUTSTANDING

BUYING GUIDE
FOR EVERYTHING
IN RADIO, TV,

ELECTRONICS
FOR 35 YEARS

MAIL
THIS CARD
OR THE COUPON
BELOW

/

UP TO 50%

ou B -A

SELECTED

KITS

30
PAGES OF

BARGAINS
NOT IN ANY
OTHER
CATALOG

100's

OF

NEW ITEMS
LISTED FOR
FIRST TIME

for this big book now and see for yourself
the amazing money-saving prices on the latest of
everything in Electronics. From parts and tubes to
complete Hi -Fi systems, you'll get the most for
every dollar when you order from this Giant
Send

BURSTEIN- APPLEBEE CO«
Dept. 21, 1012 McGee, Kansas City 6, Mo.
Rush me New 1963

B -A

Catalog No. 631.

Name
Address

City
104

Zone

State

catalog.
B -A has hundreds of items not listed in any other
catalog -and all at unbelievable low prices. You'll
Tape
Kits
Tools
find page -after-page of
Radios
LP
Records
Phonos
Recorders
Public Address and InterHam Equipment
Photographic
TV Antennas and Tubes
coms
Equipment and Film . . . all backed by B -A's
money -back guarantee and rushed to you by the
fast efficient service developed by over 35 years
of mail order experience. You can buy on B-A's
Easy Terms -No money down and up to 24 months
to pay if you desire.

Always say you saw it
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ALL NEW 19 .3 B -A CATALOG
THE OUTSTANDING

HI-FI
& STEREO

$$$ SAVING

COMPONENTS

FOR EVERYTHING

SYSTEMS

BUYING GUIDE
IN RADIO, TV,

AND

ELECTRONICS
FOR 35 YEAR

MAIL
THIS CARD
OR THE COUPON
BELOW

30
PAGES OF

BARGAINS
NOT IN ANY
OTHER
CATALOG

100's

OF

NEW ITEMS
LISTED FOR
FIRST TIME
Send for this big book now and see for yourself
the amazing money- saving prices on the latest of
everything in Electronics. From parts and tubes to
complete Hi -Fi systems, you'll get the most for
every dollar when you order from this Giant

catalog.
B -A

has hundreds of items not listed in any other

catalog -and all at unbelievable low prices. You'll
find page- after -page of
Tools
Kits
Tape
Recorders
Phonos
LP
Records
Radios
Ham Equipment
Public Address and Intercoms
TV Antennas and Tubes
Photographic
Equipment and Film
all backed by B -A's
money -back guarantee and rushed to you by the
fast efficient service developed by over 35 years
of mail order experience. You can buy or B-A's
.

.

BURSTEIN-APPLÉBEE CO.,
Dept. 21, 1012 McGee, Kansas City 6, Mo.
Rush me the FREE 1963

B -A

Catalog.

Name

.

Easy Terms -No money down and up to 24 months
to pay if you desire.

Address
City

January, 1963
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Transistor Tester Roundup
(Continued from page 70)

illustrated in Fig. 4. Here, base and collector biases are obtained from constant
current d.c. power supplies. Small resistors (Rb and Rc) are connected in
series with the base and collector electrodes to permit tests with an a.c. VTVM,
and a known a.c. signal is applied to the
base and emitter.
The base input signal current is proportional to the a.c. voltage developed
across Rb. The amplified output signal
current is proportional to the a.c. voltage measured across Rc. The transistor's beta, then, is equal to the ratio of
the output to input signal currents. If
Rb and Rc have the same value, beta
may be determined by dividing the volt-

earphone, neon bulb, or a.c. voltmeter
connected across Ti's output secondary
winding. A variable base bias (by means
of R2) allows different transistors to be
checked under similar conditions, thus
permitting the "matching" of identical
pairs for push -pull applications.
Commercial Testers. A number of currently available commercial transistor
testers are listed in Table 2. As might
be expected, these testers can be divided into two broad classes: static testers, and dynamic testers. The majority
T

01
c

Rb

Fig. 5. Typical circuit used in
some types of dynamic transistor
checkers. Note that this is essen-

tially

a

simple audio oscillator.

VTVM
B2

age measurement across Re by that
across Rb. If the input signal current is
kept at a fixed known value, then beta
is directly proportional to the voltage
(a.c.) across Rc, and the meter used to
check this voltage can be calibrated directly in terms of beta.
For maximum accuracy, it is important that this test be performed at specified bias currents, for a transistor's beta
varies with bias. The dynamic test for
beta is roughly analogous to a dynamic
test for mutual conductance when referring to vacuum tubes.
Another type of dynamic test is illustrated in Fig. 5. Here, the transistor is
connected as a simple oscillator. If the
transistor is neither "open," "shorted,"
nor excessively "leaky," -and if it can
provide a minimum gain-the circuit
will oscillate, developing an a.c. output
signal. This can be identified by some
type of indicating device -such as an

Fig. 4. Basic circuit arrangement
for a dynamic beta measurement.

of instruments are designed for static
tests, using variations of the circuit illustrated in Fig. 3.
As a general rule, the less expensive
units apply a fixed bias for leakage and
d.c. beta tests regardless of the type of
transistor checked. The more costly instruments, on the other hand, permit

tests with different bias voltages and
currents, more nearly duplicating the
original manufacturer's test conditions
and permitting a more accurate determination of transistor quality. While
the costlier instruments are more accurate, they are somewhat more difficult
to use, since a moderate amount of "setup" time is required in this respect,
they are used much like conventional
tube testers.
Since all of the commercial transistor
testers listed in Table 2 are made by
reputable firms, the best guides to choosing a particular instrument are (a)
;

:
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c

your pocketbook, (b) the type of work
you do, (c) the specific operating features you prefer. As a general rule,
obtain the best instrument you can afford. An experimenter may choose an
instrument capable of precise tests,
while a service technician might prefer
a unit suitable for fast checks.
-®-

Hi -Fi Lab Check

(Continued from page 59)
The LM -35 is a high- output multiplex
adapter, and our test model gave a maximum output of 4.8 volts. This output is
too high for average use, but can easily
be reduced by the Level control on the
front panel. At a moderate setting of
the input level (0.25 volt composite signal), the distortion introduced by the
LM -35 is only 0.8 %. The adapter will
lock on a signal with 10 mv. of pilot
carrier.

Editors are pleased to
see H.H. Scott make the Model 335 multiplex adapter available as a kit, thus
insuring continued popularity for this
top -quality item by making it familiar to
the kit builder. For premium FMstereo reception by anyone with a wide band mono FM receiver, the LM -35 is a
good investment.
IN

CLOSING: The

TV
TELEVISI
RADIO'
COLOR

Only from famous COYNE do you get this
modern up -to-the minute TV Home Training.
Easy to follow instructions -fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. Includes UHF and COLOR TV. Personal guidance by Coyne Staff. Practical lob Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSINESS
time or full time. COSTS
MUCH LESS -pay only for training -no costly
"put together kits."

-part

SEND TODAY FOR FREE BOOK

SEND COUPON or write to address below
for Free Book and full details including EASY
PAYMENT PLAN. NO COST OR OBLIGATION-NO SALESMAN WILL CALL.
B. W. C11011, 1r.,
Pres.
CHARTERED AS AN

FOUNDED 1899

i

EDUCATIONAL INSTITUTION NOT FOR PROFIT

1501 W. Congress Pkwy. Dept. 13 -H2. Chicago 7,

111.

ECOYNE Television Home Training Div.
New Coyne Building, Dept. 13 -H2
1501 W. Congress Pkwy., Chicago 7, Ill.
Send FREE BOOK and details of your Television
Home Training offer.
Name
Address

LCity

State

J

Say You Saw It In

POPULAR
ELECTRONICS
INFRARED EXPERIMENTER'S KIT

Introductory kit consisting of infrared
detector, parabolic reflector, low frequency
pnp transistor, infrared filter and lamp,
enables you to learn and apply infrared transmission principles and provides basic components for interesting
infrared detection, voice communications and remote control applications

J

possible with subsequent kits.

$100

$6.50 value only
An optional extra, the Model 55 "Stereo Guide"
comes completely assembled and can be mounted
right on the LM -35 chassis. Threshold control
(under finger in photo) is adjusted so that light
on front panel of LM -35 turns on whenever the
FM

station being received broadcasts FM- stereo.

money back

guarantee

Send cash, check or money order for $1.00 to
Donner Electronics, Inc., P.O. Box 142, Stoneham, Mass.
Name

Address
City

I

I

lone
(print clearly) Sorry

January, 1963

State
no C.O.D.'s
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Measurement Quiz Answers

Transistor Topics

(Questions on page 44)

(Continued from page 82)

TRUE. If a voltmeter is rated at 20,000 ohms per -volt, it has an input resistance of 100
times 20,000 ohms on its 100 -volt scale, and 600
times 20,000 ohms on its 600 -volt scale. The
higher this shunting resistance is, the less it reduces the resistance across which the voltage is

tion on battery voltages from 6 to 12
volts, the module offers both high- and
low-impedance inputs and will match
output loads of 3.2 to 45 ohms. ( Saxton
Products, Inc., 4121 Park Ave., New
York 57, N.Y., is the national distributor
for the "Mity-Amp," which carries a
suggested list price of $8.95, and will be
available through regular electronics

1

measured.
FALSE. If the instrument does not have a transit (shorting) position, set it on its highest
current range- because the meter will then be

2

using its lowest value of shunt resistance. If the
meter coil is jiggled while being moved, the voltage it generates can produce the largest amount of
damping current.
TRUE. Glass -and especially plastic -meter
faces will have a static charge built up on them
when they are rubbed with a dry cloth. The static
charges will attract the needle on the inside, and
more dust on the outside. Use a cloth dampened
with anti -static fluid (such as Weston's "Statnul ").

3

FALSE. Use the highest current range because
the ammeter pointer is least apt to "pin"
against a stop. Once the current magnitude has
been determined, step down to lower current scales.

4

5 TRUE. Meter friction due to worn bearings or

dirt tends to make the needle stop too soon
when it is slowing down for an indication.

6

FALSE. Most meters are of the D'Arsonval type,

which responds to the average value of the
signal waveform. An a.c. meter scale increases this
reading by a factor of 1.11 in order to indicate
r.m.s. values of sine waves. For a square wave,
r.m.s. and average are the same; hence, the factor
is not needed and the meter will read high.
TRUE. An ammeter deflects correctly when electrons enter its negative terminal and leave by
its positive terminal.

7

TRUE. If the accuracy of a meter is given, for
example, as 3% of full scale deflection, it
means that a reading taken anywhere on that particular range is accurate to only 3% of the total
range on that scale. Therefore, if reading accuracy
is what you want, select the smallest range that
can indicate your reading.

8

9 FALSE. When determining low resistances, don't

measure the voltage drop across both the unknown resistance and the ammeter. The ammeter
resistance might be of the same magnitude or
greater than the unknown resistance and introduce
large errors.
TRUE. In selecting the highest voltage scale,
you reduce the possibility of "pinning" the
pointer against a stop. Once the voltage magnitude
is determined, step down to lower voltage scales.

10

outlets.)

Possible circuit module applications
in hobbyist projects are virtually unlimited. For example, the AM tuner could
be added to a portable phonograph or
tape recorder, or it might be employed
with a battery and earphone to assemble a pocket receiver. Again, it could
be used in conjunction with an audio amplifier module, speaker, battery, and volume control to assemble a complete portable receiver. In a similar fashion, the
audio amplifier module could be combined with a speaker, battery, and suitable probe to assemble a signal tracer.
Product News. The Freeman Electric
Co. ( Freeman, Mo.) is now producing a
unique electronic self -protection device
known as a "Shock- Rod." In operation,
the unit delivers 4000 volts at limited
current to a pair of tiny electrodes on
the end of a 10 -oz., 29" aluminum cane.
It can be used for protection against
vicious dogs, bulls, or even wild animals.
Operating power is supplied by a pair
of standard C cells, with the battery voltage stepped up by means of a transistorized circuit. The "Shock -Rod" sells for
$14.95, postpaid, direct from the factory,
but it is also available at the same price
through local dealers.
A brushless d.c. motor has been introduced by the Barber -Colman Co., (Rock
St., Rockford, Ill.) . Unlike conventional
d.c. motors, the new unit has no brushes
to wear out and no arcing contacts to
produce electrical interference. Rather,
it is a modified shaded pole (a.c.) induction motor powered by a simple tran-

sistorized d.c. inverter.
Until next month, good luck with your
projects-and New Year's resolutions!

-Lou

POPULAR ELECTRONICS
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Surplus Earpiece Bonanza

(Continued from page 73)
to the metal enclosure and wire one of
the transformer primary leads to it.
The other primary lead is soldered to the
transformer frame (which, in turn,
should make good electrical contact with
the enclosure). Connect the secondary
leads to the terminals of the earpiece,
and you're finished.
There's some possibility that the mike
may introduce hum when used with a
high -gain amplifier. If this should happen, try soldering a wire from the metal
retaining rim of the earpiece to the
transformer frame.

Send

POPULAR

Children's Telephone. A sound -powered
telephone that will delight any child
can be made simply by connecting the
terminals of one earpiece to those of
another via a length of zip cord. Each
earpiece doubles as a transmitter and a
receiver. Since there's no amplification,
however, it's necessary to talk close to
the units and in a loud voice.
The schematic diagram shows a circuit for a telephone with much more
volume. One transistor and a minimum

ELECTRONICS
Every Month
NAME
ADDRESS
CITY

ZONE

for $10
for $7
year for $4

3 years
2 years

01

26301

1

cl
20yf.

in the U. S. and possessions.

ISV

Payment Enclosed
EARPIECE
USED AS
.TRANSMITTER

E

USED AS

RECEIVER

RI

I/2W
C(CASEI

BI

!.S-SV

Mail to:

Children's Telephone Amplifier. Most pnp power
transistors can be used in this simple circuit.

of other parts are used to do the amplifying. Power can be supplied by any
battery of from 11/2 to 6 volts, depending
on how much amplification is required.
The only disadvantage with the above
hookup is that one earpiece serves only
as a transmitter, the other only as a receiver. It's inexpensive, though, to build
two sets if you'd like to make two -way
conversation possible.

Bill Me

Foreign rates: Canada and Pan American Union countries, add .50 per
year; all other foreign countries, add
$1 per year.
New
Renewal

EARPIECE

2.7 k

2N301

STATE

Check one:

POPULAR ELECTRONICS
S. Wabash Ave.
Chicago 5, Ill.

Dept. 6503, 434

B. S. DEGREE IN

36 MOS.

INDUSTRY AND GOVERNMENT NEED 50,000 NEW ENGINEERS EACH YEAR!
Accelerated year-round program puts you In the Job- market a whole year
Accredited. Aeronautical,

early!

Chemical, Civil, Electrical. Mechanical,
Electronics: Math, Chemistry.
Engineering
27
ths. (4na ty instrution widely recognized. Graduates
from
coast to coast. Self -help program. Moderate rate. Start Jan.. March, June,
Sept. Catalog: 1614 E. Washington Blvd., Fort Wayne 2. Indiana.
lfmo

INDIANA TECHNICAL COLLEGE

January, 1963
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Short -Wave Report

(Continued from pare S4)

has evidently returned to the air since
Mr. Perolo compiled his listing, please
refer to the current station report section below.
Extra! One of our West Coast reporters has told us about a station operating
in the Los Angeles area on 690 kc. with
an ID of Extra news over Los Angeles.
According to newspapers in the area, the
call -sign is said to be "XTRA" (World
Radio Handbook lists it as XETRA ") .
The location was presumed to be along
the Mexican border below San Diego but
an automobile ride to that section confirmed the fact that the strongest signals
were from the Los Angeles area in fact,
the signal disappeared below San Diego.
Does anyone have more details?
;

Current Station Reports
The following is a resume of current reports. At time of compilation all reports are
as accurate as possible, but stations may
change frequency and /or schedule with little
or no advance notice. All times shown are

is
Eastern Standard and the 24 -hour system254,
used. Reports should be sent to P.O. Box
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 and the make and model number of your
receiver. We regret that we are unable to use
all of the reports received each month, due
to space limitations, but we are grateful to
everyone who contributes to this column.
Angola-CR6RB, R. Ecclesia, Luanda, now
on 11,757.5 kc. (having moved from 11,745
kc.) is noted at 1535 with Portuguese music,
at 1555 with a religious program; s /off is at
1600 without the anthem "A Portuguesa."
This station is also often heard before 1300
and from 0030 s /on, with Portuguese news
at 0100.
Australia -The N.A. xmsns reported last
month as being aired at 2000 -2300 are now on

and
poor
reception except at scattered West Coast
points. English newscasts are given at 2030,
2130, and 2230.
The University of New South Wales, Box
1, Kensington, Sydney, operates VL2UV on
1750 kc. with 300 watts power on Tuesdays
and Wednesdays at 2330 -0030. The station
does verify but may not be in use during the
month of January. This could be considered
as an exceptional DX catch by North American listeners. To date: no reports.
Bolivia-CP -38, La Cruz del Sur, La Paz,
has returned to 9440 kc. where it is noted

broadcasting in Spanish around 2123 and in
Eng. at 2130 -2145.
Brazil -R. Globo, Rio de Janeiro, 11,905 kc.,
is being tuned in Portuguese at 1700 with
news, music and commercials at 1710, talks
at 1730, news at 1800, and sports news at 1805.
Canada -Montreal now broadcasts to the
Caribbean and Latin American areas in Eng.
from 1800 to 1830, in Portuguese to 1900, and
in Spanish to 1945 on 9655 kc. (new) and
11,720 kc. The Northern Service now reads:
1655-1746 and 1958 -2130 on 11,720, 9585, and
6120 kc.; and 2130-0205 on 9585 and 6120 kc.
The 6120 -kc. outlet replaces 5970 kc.
Colombia-The newest schedule from R.
Sutatenza, Bogota, reads as follows: weekdays at 0545 -0730 and 1445 -2010 on 5095 kc.

(HJGG, 50 kw.), 3250 kc. (HJGO, 10 kw.),
and 6075 kc. (HJCT, 10 kw.), and at 05450900 and 1345 -2010 on 5075 kc. (HJGC, 25
kwr) ; Sundays at 1100 -2100 on all of the
above frequencies. These stations are part of
the Accion Cultural Popular System.
Radiotelevisora Nacional, Bogota, 4955 kc.,
verifies with a cordial letter from the Minister of Communications. Reports go to
Transversaal 17 No. 25-65, Bogota.
HJGF, R. Bucaramanga, 4835 kc., is noted
at 2230 -2300 with Spanish and some English.
Cuba -Radio Havana Cuba is now operating to N.A. in Eng. at 2200-0100 on 5990 and
6015 kc. (replacing 11,875 and 11,840 kc.) An
unlisted channel is heard on 9995 kc. at 15501558 with talks in Spanish, IS, ID, and a
march.
Dominican Republic -R. Sol, Higuey, 3265
kc., is a previously unreported station with
a schedule of 0700 -2200. The rated power is
1000 watts.
Ecuador

-A booklet called "Seeds of the
Wind" (a story of the history of HCJB) can
be obtained for $1.00 from Box 691, Miami
47, Fla.
Egypt -Cairo's Eng. schedule reads: to
Europe and Africa on 11,915 kc. and to Africa
on 7075 kc. at 0130 -0200; to Europe on 11,915
and 9495 kc. (late reports indicate that

15,315 kc. (a change from 15,370 kc.)
17,840 kc. Many reports indicate very

Yves Moreau, VE2PE1DQ, Montreal, Canada, listens
on a 1155 surplus set, and has a Marconi No. 9
standing by. His antenna is a 60' long-wire. Note
that Yves uses a tape recorder for SWL'ing. His
record: 32 countries logged, 26 of them verified.
POPULAR ELECTRONICS
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9495 kc. has been replaced by 9475 kc.) at
1630 -1730; to West Africa on 17,690 kc. at
1430 -1515; to Africa on 17,905 kc. at 1245 -1330;
and to S. & S. E. Asia on 17,920 kc. at 08300930. Other reports indicate broadcasts on
17,720 kc. at 0950 -1015 to East & Central

GREAT PICTURES!

Africa with Arabic music and Amharic language; on 7075 kc. at 1530 with Arabic chanting and different programs than those presented on 7050 kc. at the same time; and on
9638.5 kc. from 1645 s /on with Eng, news,
1655 with commentaries.
Ethiopia-R. Addis Ababa operates on 11,955
kc. from 1510 to 1530 in Eng., to 1545 in
,111111111111.1111111111111111211111111111111111111111

DX'ING AIDS AVAILABLE
Your Short-Wave Editor is pleased to announce
that he still has available, in limited quantities,
the following:
Report Cards and Sheets
High -Voltage Decals
Amateur Radio Reference Sheets
General Electric DX Logs
Leaflet G
Verifications
Leaflet H Clubs and Publications
Leaflet
Reporting Codes
Leaflet J Time Conversion
Leaflet K QSL & SWL Card Printers
Leaflet L Time and Standard
Frequency Stations
Leaflet M
Table of Call -sign
Allocations
Leaflet N
Reporting Information
Send your request for whichever items you
would like to have to: Hank Bennett, :hortWave Editor, POPULAR ELECTRONICS, P.O.
Box 254, Haddonfield, N.J. Please include return postage with your request to help defray
the cost of mailing. There is no other charge
for any of the above items.
I

---

French. A newscast in French is given at
1545 and s /off is at 1550.
Fill Islands -Suva may be using their new
10-kw. xmtr on 4755 and 5980 kc. They are
noted at 0130-0230 in Eng., but may not operate in parallel; the 5980-kc. outlet has a
London news relay at 0200. The 4755 -kc.
channel has also been tuned from 0502 to
0533 s /off with jazz and all Eng. anmts.
Germany (West) -Deutsche Welle, Cologne,
operates to N.A. at 1530-1610 on 9735 and
11,795 kc., at 1920 -0000 on 6145 and 9605 kc.,
and at 0000 -0040 on 6110 and 9735 kc. Recent
changes in the German language schedule
are as follows: to Eastern N.A. at 1900-2200
on 9640, 9545 (replacing 9575), and 6100 kc.;
to Australia and the Far East at 1620 -1700
on 11,795, 9735, and 7235 kc. (replacing 7290
kc.); to Russia at 1325-1405 on 11,905 and
9735 kc. (replacing 15,285 kc.); to Poland at
0840-0910 on 9735, 7205 (replacing 7290), and
6110 kc. (replacing 11,715 kc.); to Hungary
at 0920-0950 on 9735, 7205 (replacing 11,715),
and 6110 kc.; to Yugoslavia at 1000-1030 on
11,925 (replacing 11,945), 9735, and 7205 kc.
(replacing 7290 kc.); and to Czechoslovakia
at 0600-0630 on 9735, 7205 (replacing 11,795),
and 6145 kc. (replacing 6110 kc.). All reports

brings together a selection of today's finest
camera work: ten personal portfolios, magazine illustrations, examples of outstanding

photojournalism and avant -garde experiments. Plus a memorable International
Portfolio of fine pictures.

PHOTOGRAPHYANNUAL 1963
is now on sale at newsstands and camera
stores. Be sure to get your copy today -or send
in this coupon and we'll mail your copy to you.

Only $1.25
PE 13
Retail Sales Division
Ziff-Davis Publishing Co.-Dept. SD
One Park Avenue
New York 16, New York
Please send mea copy of PHOTOGRAPHY
ANNUAL 1963. I enclose $1.25, the cost of
the ANNUAL, plus 10¢ to cover mailing and
handling charges.

NAME
ADDRESS
CITY

ZONE

STATE

(Add 3% sales tax if N.Y.C. resident)

January, 1963
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SHORT -WAVE CONTRIBUTORS
Bill Harrison (WPE4FSJ), Nashville, Tenn.
William Bancroft (WPEICLK), Chesterfield, Mass.
Jody Coles (WPESCSW) Houston, Texas
Ed Scott (WPEICPS), Brewer, Maine
Bruce Churchill (WPE5CTK), New Iberia, La.
John Stec (WPEIDNM) Essex Junction, Vt.
Matt Collins (WPE6BZM), Los Angeles, Calif.
Mass.
W.
Acton,
Robert Fiske, Jr. (WPEIDVT),
Bill Lund (WPEoCI), Manhattan Beach, Calif.
David Goodwin (WPE1DXG), Lawrence, Mass.
Ted Drew (WPE6CMS), Arcadia, Calif.
N.J.
Thomas Sundstrom (WPE2AJ), Stockton,
Geoffrey Ashford (WPEÓCWE), San Carlos, Calif.
Dave Listort (WPE2FGK), Elmont, N.Y.
Lloyd Foote (WPE6DRR)) Newhall, Calif.
N.Y.
Plains,
Henry Marbach (ll'PE2FEU)
Walter Home (WPE6DZC) San Francisco, Calif.
Tony Soli (WPE2FME), Yonkers, N.Y.
V. Olimpio Varsogea (WPE8DLL), Monroe, Mich.
Paul Harig (WPE2GCX) Auburn, N.Y.
Robert Eddy (WPESEQW Newport, Ohio
Frank Le Veness (WPE2GES), Queens Village, N.Y.
House,
Robert French (WPE8FGH), Bellaire, Ohio
Frank Lynch (WPE2GLW), Cape May Court
N.J.
Mike Kander (WPESMS), Dayton, Ohio
Robin Fisher (WPE8OG), Beach City, Ohio
Kenny Maltz (WPE2GXL) , Bronx, N.Y.
Kenneth Shafer (WPE9DCK), Whitestown, Ind.
N.Y.
Brooklyn,
(WPE2HKG),
Thomas Siolek
Burt Porter (WPE9DEN), Connersville, Ind.
Mark Zuss (WPE2HSQ), Flushing, N.Y.
Charles Schechner. Jr. (11 "PEODSB), Homewood, Ill.
N.Y.
Broad
Channel,
Robert Golder (WPE2HVV),
Dennis Eckert (WPE9EDY), Lombard, Ill.
Erie Alchowiak (WPE2IAV), Rochester, N.Y.
Mrs. E. A. Best (WPE9EFW), Grayslake, Ill.
N.J.
Rutherford,
(WPE2IHK)
Roger Zaruba
Rich Appelhans (WPE9EOY), Chicago, Ill.
Lawrence Wolfman (WPE2JPD), Brooklyn, N.Y.
Bob Domek (1VPEÇBKL), Alexandria, Minn.
N.Y.
Robert Mobile (WPE2IQK), Elmhurst,
Bob Hoyes (if'PEmCJ11), Bethel, Kan.
William Dickerman (WPE3BEB), Williamsport, Pa.
Pa.
Larry Wissbaum (11'PEQCXW), Arvada, Colo.
John Wallis, Jr. (WPE3DJF), Philadelphia,
John Yokoff (TA3PEIJ), Diyarbakir, Turkey
Charles Zapf (WPE3DSO), Baltimore, Md.
Donald Christensen (VE2PEIDF), Montreal, Quebec
Bill Wilson (WPE3DUC), Folcrof t, Pa.
Tom Hamp (VE3PEIJG), Brantford, Ontario
Richard Few (WPE3DVQ), Rockville, Md.
George Kennedy (VE3PEIMT), Kingston, Ontario
George Cox (WPE3NF), New Castle, Del.
Va.
Boston,
Allan Buckshon (VE7PE6F), Vancouver, B.C.
So.
(WPE4AIP),
Thompson
Tommy
Bernard Brown. Derby, England
Grady Ferguson (WPE4BC), Charlotte, N.C.
Fla.
Lauderdale,
Lloyd Day, Huntsville, Ontario
Fort
(WPE4BNK),
Chuck Edwards
Cal Merchant, Dallas, Texas
Sheldon Daitch (WPE4EDU), Louisville, Ga.
Va.
Gary Patterson, Rosedale, Miss.
Waverly,
James Phillips (WPE4EDV),
Wayne Winston, University Park, Pa.
Ferrell Cooper (WPE4EFQ), Crane Hill, Ga.
Radio Canada, Montreal, Quebec
Va.
Norfolk,
Dick Lipscomb (WPE4FCS),
Radio Havana Cuba, Havana, Cuba
Roger Legge (WPE4FI), McLean, Va.

White
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go to Deutsche Welle, KOLN,

WDR, Postfatch

344,

Germany.

Funkhaus

Gilbert & Ellice Islands-VTW2, Tarawa, has
moved up to 6051 kc. and is noted from 0240
with island-type music, Eng, from 0245 to
0300. From 0303 the language used was
Pidgin -English or, possibly, Gilbertese.
HCJB, 6050 kc., provides considerable QRM.
Guinea Republic- Conakry is heard on a
new frequency of 3376 kc. at 1730 with
French announcements, then native music.
The signal is excellent.
India -According to Sweden Calling DXers,
All -India Radio is now scheduled for Eng. at
1445 -1545 on 11,955, 9690, 9635, and 7235 kc.
This may be the Europe /United Kingdom
xmsn.
Indonesia-Jogjakarta has been noted for
the first time on 7255 kc. at 0540 -0645 with
dance music, religious choral selections, and
a newscast at 0630.
Iraq -R. Baghdad has been heard as late
as 1640 in Eng. on 9635 kc., although its
regular Eng. schedule is 1530-1600.
A new outlet on 6155.5 kc. has been tuned
from 2125 with IS, Arabic ID at 2130 as
Idhaat al Jumuriyah al Iragiyah fee Baghdad, then chanting; an Arabic newscast is
given at 2200. This was dual to 6180 kc. but
not to 6030 kc. which was on at the same
time.
Libya -Benghazi, reported in some club
bulletins as having moved to 9622 kc., is
actually still on 9894 kc., where it has been
noted around 1345 and at 1630 -1700 in Arabic.
Talks precede the 1700 close -down.
Netherlands -The latest schedule for the
"Happy Station" programs in Eng., on Sundays only, reads: to Australia and New
Zealand at 0100-0225 on 11,780, and 9630 kc.;
to the Middle East and Europe at 0530 -0700

11111,,,
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on 15,425, 6020, and 5980 kc.; to Africa, the
Middle East, and Europe at 1100-1230 on
17,775, 15,425, and 6020 kc.; to South America
and Spain at 1600 -1730 on 11,730, 6085, and
6020 kc.; and to North America at 2100 -2230
on 9590, 6035, and 5985 kc. Weekday programs in Eng. are beamed to Australia, New
Zealand, and the Pacific area at 0200 -0250 on
11,730 and 9590 kc.; to South Asia at 09000950 on 17,810 and 15,445 kc.; to Africa and
Europe at 1430 -1520 on 15,425 and 11,950 kc.
and to Europe on 6020 kc.; to Europe and
N.A. at 1630-1720 on 11,730 and 9590 kc. and
to Europe on 6020 kc.; and to N.A. at 20302120 on 9590, 6035, and 5985 kc. R. Nederland

was recently noted quoting items from this
column on their DX program.
New Guinea -According to a letter from
the station, Hollandia Radio, West Papua, is
now operating on 7490 kc. in Dutch at 08001030.

Nigeria- Western Nigeria B/C Service,
Ibadan, is now operating on 3380 kc. and
has been noted around 1645 with Eng. ID
and talks. The signal was still at a good level
when checked at 1715.
Peru -Here is a resume of some of the stations noted recently on the West Coast.
R. Continental operates OAX6D on 9350
kc. and is heard from 2200 to 0000 s /off with
commercials and music. (The station also
maintains OAX6E, 3290 kc., but this outlet is
currently inactive.) Reports go to Rivero
101, Arequipa.
R. Atlantida, 9625 kc., 1 kw., is tuned from
2300 to 2355 s /off with talks and commercials
in Spanish. They will only verify reports
that are written in Spanish. Reports should
go to Apt. 277, Iquitos.
R. America, Lima, 9450 kc., is a difficult
station to copy; try for it around 2000. R.
POPULAR ELECTRONICS
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Panamericana, 5980 kc., 5 kw., Lima, is
tuned from 2300 to 0000 s /off daily with music and commercials.
A new station is R. Chiclayo, OAX10, Chic layo, on 5680 kc. with s /off at 0000 and a
poor signal. They reportedly verify by registered mail.
Portuguese Timor-A station believed to be
in this country has been heard on 3270 kc. at
0600. Further details would be appreciated.
Senegal -A station in Ziguinchor is strong
at 0215 with West African music and announcements in native language. The frequency is 3336 kc.

Sierra Leone -A station reported earlier in
this column as Suva, Fiji Islands, 5980 kc.,
may in reality be the Sierra Leone B/C
Service, Freetown. It has been noted on a
Sunday from 0100 s /on to 0145 with religious
programs, to 0200 with national news in Eng.
and native language, and from 0200 with a
London news relay. English is also heard on
3316 kc. at 0155-0245 but the signal is weak.
Spain -A Spanish outlet, which seems to
be located in Barcelona, has been found on
7850 kc. from 1400 with programs of Spanish
music, news, and talks. On some days, a considerable amount of gypsy -type music is
played. This one can be heard to past 1700
but may often be buried beneath Morse code
interference.
Sudan -R. Omdurman, Khartoum, has
moved from 4993 to 5018 kc., and was heard
from 1530 with instrumentals and from 1550
to 1600 s /off with Arabic news.
Swan Island -The long- discussed location
of R. Americas (previously called R. Swan)
has been revealed to be-as thought by many
-Swan Island, although reports over the
past two years have listed Navassa Island,
the Florida Keys, and "aboard a ship" as
being likely locations. The station is now
11111
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HIGH SCHOOL "GRADS"
don't need college to have a
fascinating job, a bright future,
big pay and advancement.
You

Those who don't know the facts say that only the college
trained men get the good jobs in industry. Wrong! But
it is true that the average high school graduate gets only
the poorest kind of job-unless he has additional training in a specialized field.
For these men the biggest and fastest growing field
open today is Electronics -all branches. Jobs are looking for men. You can train in as short a time as 35
weeks in the Electronic Labs of Coyne in Chicago, the
Electronics Center of the Country. Low cost room and
board; part time work, arranged for by Coyne's Employment Department, often covers living expenses; and
most of your tuition can be paid after you graduate.
Like the great universities, Coyne School is an educational institution not for profit. A Coyne diploma gives
you high standing with employers. Coyne graduates
hold top jobs in Electronics all over the world.
Send your name for the Free Book, "Your Opportunities in Electronics." Read about the exciting job opportunities open to the Coyne Trained Man, the security,the future, the big pay and advancement offered by
Electronics. See how little it costs to get the training
you need. Then make your own decision. No salesman
will bother you at your home. But, don't put off what
may be a great future for you. Send your name today.
A postal card will do. All information is free.
Coyne Electrical School, Chicago 7, lll., Dept. 13 -M

Coyne Electrical School, Dept.

1

I

I

13 -M
Pkwy., Chicago 7, Illinois
Please send Free Book "Your Opportunities in Electronics."
I am under no obligation -no salesman will call at my home.
1501 W. Congress

Name

I

IAddress

111111,

SHORT -WAVE ABBREVIATIONS
antut-Announcement N.A.-North America
B
Broadcasting
QRM Station interference
Eng.-English
R.-Radio
Identification
s/off -Sign -off
Interval signal
s/on- Sign -on
kc.- Kilocycles
xmsn-Transmission
kw.- Kilowatts
xmtr- Transmitter

I

ty

RR No. or

Zone

I

State

I

/C-

E.

IDIS-

111111,1

11

111,1111111111,,11,a,1111111111,/1111,,,,,,m,1,1111,,,11111,a,,,,,aaa11111111,,,,,,,,,1,11111

issuing verifications in the form of a beautiful multi -colored postcard. A letter to your
Short -Wave Editor from one of the operators
(who we met some years back before he became associated with the station) tells of
experimental xmsns being conducted on 1165
kc., possibly to avoid QRM from WJJD, Chicago, and KSL, Salt Lake City, both of which
are on 1160 kc. The present schedule lists
operations at 0500 -0800, 1200 -1400, and 18000000, with Eng. at 1800 -1830. The address
given on the verification envelope is: Vanguard Service Co., 911 Langford Building,
121 S. E. 1st St., Miami 32, Fla., although
reports going to the station presumably
should continue to be sent to R. Americas,
P. O. Box 352, Miami 1, Fla.
Switzerland -Berne's newest schedule reads:
to N.A. at 2030 -2215 and 2315 -0000 on 11,865,

engineering degree in 27 months
Enjoy better Income

.

.

.

sure advancement

liar,

vt-it

corporation.-

us regularly to Interview and employ senior.. BACHELOR
SCIENCE IN 27 MONTHS in Electrical, Mechanical. Aeronautical, OF
Chemical, Civil Engineering. IN 36 MONTHS in Business Administration.

Small classes. More professional class hours. Well -equipped labs.
Campus. Modern dorms. New library. Moderate cost,. Founded 1884.
Enter Mar., June. Sept., Jan. Write J. D. McCarthy for Catalog and
"Your Career" Book.

TRI -STATE COLLEGE

Avenue

gngolColIndiana
ege

SOLDER
FASTER MELTS FASTER

5-CORE
WETS

SOLDERS BETTER!
MULTICORE SALES CORP.

January, 1963

PORT WASHINGTON, N. Y.
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and 6165 kc. (there is a DX Show on
2100 and 2345) to the United
Kingdom and Ireland at 1345-1530 on 9545
and 7210 kc. to Australia, New Zealand, and
the Far East at 0400 -0545 on 21,520, 15,315,
and 11,865 kc.; to S. E. Asia and Japan at
0745 -0930 on 21,520, 15,315, and 9665 kc.; to
India and Pakistan at 0945-1530 on 17,795,
15,315, and 11,865 kc.; to the Middle East at
1145-1530 on 11,865 and 9665 kc.
Tunisia-Tunis has been varying from 6092
kc. to 6096 kc., and has been noted with a
strong signal in Arabic from 1530.
Uruguay -A new station is CXA64, La Voz
de Melo, Melo, 15,230 kc., heard at fair level
9535,

Fridays at

;

;

MOVING?
If you've recently changed

your address, or plan to in
the near future, be sure
to notify us at once. We'll

make the necessary
changes on your mailing
plate, and see to it that
you r subscription continues
without interruption. Right
now -print the information

requested in the spaces
below and mail it to:
POPULAR ELECTRONICS,
434 So. Wabash Ave.,

at

1700 -2200.
USSR

-B. Tashkent

has been noted at weak

level from 1535 with vocal music, followed to
close at 1700. R. Ulan Bator has also been

noted with a weak signal at 1800 with native
news and talks; this one opens around 1700
and is often blocked by unmodulated carriers. Frequencies: Tashkent, 5925 kc.; Ulan
Bator, 10,886 kc.
Venezuela -R. San Cristobal, San Cristobal,
is now operating on 9570 kc. at 0530 -2230 and
replaces the Ondas del Torbes /La Voz del
Tachira relay formerly operated on this
channel. Ondas del Torbes is on 9640 kc.,
heard at 0530-0800.
YVMQ, R. Barquisimeto, 4990 kc., gives an
ID on the hour and half hour, and is heard
evenings.
One of the strongest signals from this
country is that of YVLK, R. Rumbos, Caracas, 4970 kc. With frequent, unmistakable
ID's, it is easy to log. Try for it evenings,
and send your reports to Apt. 2618, Caracas.
West Congo -Brazzaville has apparently
been experimenting recently on 11,710 kc.
from 1900 to 2100 s /off with French music
and news; the normal frequency is 11,725 kc.
A new frequency is 3231 kc., and an xmsn
has been heard on this channel from 1700 to
-®1750 /close, with French news at 1740.

Chicago 5, Illinois.
Name

Please PRINT!

Account No.
Old Address
City

State

New Address
City

Zone

Statt

Mail copies to new address starting with
issue.

'(Your Account Number appears directly
above your name on the mailing label.)
"Watch that feedback
11L,

Always say you saw it
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in- POPULAR

ELECTRONICS

SHORT -WAVE MONITOR CERTIFICATE APPLICATION
To become a Short-Wave Monitor registered with
POPULAR ELECTRONICS, just follow these simple

directions:

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).

1 Fill out the form

below. (You must be a shortwave 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

3 Insert the application form, coins (or IRC's)
a stamped, self- addressed envelope in another
envelope and mail it to:
Monitor Registration, POPULAR ELECTRONICS

and

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

(Please Print)

Ham
Call -Area
Prefix

Name
Address

City

Receivers

State

Zone

Make

Model

Make

Model

Principal SW
Bands Monitored

Number of QSL
Cards Received

Type of Antenna Used

Signature

I

Do- tt-tfooseIP' TUBE CHECKER

At 1/5 The Original Cost!
snipped Bu
nta
Express F.O.B.

$36.95

Pays for Itself In one month or
less! Ideal f or supermarkets & drug
fstores.
Completely reconditioned,
i these
a hlnes
have up-to-date
charts, lighted back & locked e

Date

1-YEAR GUARANTEE ON ALL TUBES!
Before shipping. each order of tubes is scientifically teated by Nation -Wide
'ty- :ontrol department! Alt shortedd and gua/lowemission tubes
re immediately destroyed!
ou receive only
top quality.
long
Hickok and set tested tubes!
Individually boxed! Code dated! Branded

THANKS AMERICA!
Your terrific response overwhelmed
us! Please be pa-

tient

rartment that stores up to 300 tubes
ONE YEAR GUARANTEED

e,

your

0Z4

Brand New
Factory
Second*

1A7GT
1B3GT

IH5GT
ILNS
IN5GT

Used TubeS

TV PICTURE TUBES
! Priced As Low As 49c Per Inch!
Here are just a few spectacular
1081'4 $ 4.94e
1713ZesIM
$19.95
12L1'4
$ 7.19
19AP4
$15.75
14ßP4 $ 8.25
21EP4
$16.95
16GP4 $ 8.95
21AMP4 $22.95
fi 17BP4
S 9.95
21('F.ß'4 $28.95

1115

1T4

104
105
1X2

2AF4
21004
2CY5

ft

NOTE: No Dud Required On Any
Of The Above Tube Types
Attention! All picture tubes sold
by Nation -Wide contain my new
parls xcept for the glass envelope
,c hie!! is reused
and has been closeinspected prior to manufacture to

r

insure

clear

and perfect

pictures!

picture tubes shipped F.O.B.
Send For Nation- Wtde's Complete Picture Tube List Dept. CL
TV C
b0
Complete from knobs u back cover!

horned out picture tubes or
ransformers! Sot isf etion exoran!! ed or your moos bark! Shipped
No

Railway Express, F.O.B.
Ill", 12' ',14 ' ' 16". 17" .19". 20". 21 "
$7.95 (as Is)
$15.95 (ails)

3AU6
38C5

3ßN6
9BÚ8

1
"St

Nnlion-Wldc L'Idq.- Harfiwn.
MU 4iwídl
4410

N.1.

3'36
10X6
IDT6
305GT

per

:1V4

48517A

27à

413Á8

4ßy,6
4CB6

HUNDRED

Free Postage On All Orders. 25e Handling Ckarge On
ifeders Under $5.00! Deposit Of 25% On C.O. D,'s. Canadian and Foreign, please send approximate postage. If you're not satisfied, we will
refund your money Within 5 day.

_

1826
ICB6

Di, P t

:.AMB

SANS
5Á05

5.4S8
SATO
:,13K7A

For all type

PEI

January, 1963

5BR8
St'G8
5557.5

5J6
5T8

5U
of A/B
5U8
SV4G
5X6
5Y3GT
6ASGT
6AB4
6ÁC7
BAG:

co

6AH4GT
6ANO
6AK5
BALS
6AM8 /A
BANS/A
6AQ5 /A

6AS5
6AT6

6ATB/A
BAU
4GT /A

6F6GT

1211A6

6116
6.15

12BH7/.A
12BL6
I2BQ6
12BY7 /A

I2BE6

6GH8

6J6A

61C6GT

6K7
6L6
GA /B /(
6S4
6SA7
6SK7

6AU5GT
6AU6 /A
6AU8
6AV5GA
6AV6
6AW8 /A
6AX4

8Sg7

6BA6
6BC5
6ßC8

6V6GT
6W4GT
6W6GT

6806G /A
6BH6
6ßH8
6ßK5
6BK7A /B
6BL7
GT /A

6X5GT
6X8 /A

6BQ5

7B7

6SL7GT
6SN7
GTA /B

6T4

6T8 /A

605/665

GTA /B 6U8 /A
6AX5GT 6V3A

6ßN6

6BQ6
GTA /B

613Q7

6BU8
6BY6
6BZ7

/A

7C5

7F8
7N7
SAWS /A
8CS7
SCM7
855X8

6CM7

12AD6
12AT6
12ÁT7
12AU7

6CB6/A
9AU7
6CC6
IODE?
6CD6G /A 12AAGT
6CG7
I2AB5
6CQ8
6CU6

6CUR

60E4

61106

/A /B
6AF 6DT6
4/A 6EÁ8
6F.ß8

1204/A
121165
121100

/A /B

12DT8
12K7GT
12r.6GT
12Q7GT

12SA7
12SK7
12SN7GT
12S(í7

2A X7
12AZ7

12W6GT

13DE7

130R7
14A7
14B6
14(17

17AX4GT
17C5
19A U4
GTA
1961,6

G/A

19T8
25BQ6
25('1I5

GA /B
25L6GT
25W4GT

25CÚ6

25Z6GT
SOCS

35L6GT
85W4
15Y4
35Z5GT

NA5
50ß.5

12ÁV5

5005

ß2B4

70T.,G9'

50EH5
12AX4
CT:1 /BOLff:T

Partial listing -

s

12CU6

/A 12V6GT

7A4 /XXL
7A5
7A7
7A8
7AU7
7B5

6554

I2CA5
12CU7
/12C5

end for Oree complete tube listing.
FREE SURPRISE BONUS ON
ORDERS OF $5 OR MORE!
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After the secondary has been completed, wind the primary (L1) and
tickler (L3) coils at the proper ends of
the form. These coils should be scram(Continued from page 43)
bled- wound, with the turns touching the
ends of the secondary. Strips of plastic
spool from the vise, unwind more wire, cement or coil dope can be run vertically
reclamp the spool, and continue winding. at '/_" intervals around the forms to hold
If you take your time, you should have the wires in place.
Operation. Check the wiring, connect
a professional- looking winding job with
the wire tightly wound and uniformly the power supply to the receiver with the
power supply cable, and plug in the
spaced.
When the proper number of turns has broadcast coil. Connect an antenna to
been wound on, cut off the wire ( leaving the ANT 1 binding post (J1) , and a
a lead of about 6 ") , put the wire through ground to the GND binding post (J3) .
the proper hole in the form, place your Set the REGEN control (R2) in the exthumb over the hole to hold the wire in treme counterclockwise position, the
place, remove the insulation from the ANT (C1) and GAIN (R6) controls in
wire, push the wire through the proper the extreme clockwise position, and the
VERNIER control (C3) in the center
base pin, and solder it in place.
Incidentally, it's especially important of its range.
Turn on the power supply. After
that the secondary and tickler coils (L2
and L3, respectively) be wound in the warm -up, turn the REGEN control clocksame direction. If they're not, the re- wise until a hissing sound is heard in the
generative detector won't operate prop- speaker. Now back off the control until
erly. In the event that you experience the hiss just stops; this is the most
trouble in getting the set to oscillate, try sensitive point for reception of AM stareversing connections to either L2 or L3 tions.
If you have trouble separating strong
-not both!
Although information on the other local stations, turn the ANT control
coils is given below, it will probably be counterclockwise. This increases the
better for you to skip over to the "Opera- selectivity by decreasing the coupling of
tion" section at right, read that ma- the antenna to the receiver. With exterial, and try the receiver. Then you tremely strong local stations, it may be
can come back and wind the other coils. necessary to use a very short antenna
Three of the coils are single -layer af- to limit the signal strength.
When you use the short -wave coils,
fairs, and are all wound in the same
manner (one being the broadcast -band you'll find that adjusting the tuning and
coil described above) . However, it's im- regeneration controls is more critical.
possible to place enough wire in a single Tuning is best done by adjusting the
layer on the 250 - 600 kc. coil, so a differ- main dial to the vicinity of the station
you wish to hear and then doing the fine
ent winding style is used for this one.
To wind the 250 - 600 kc. coil, drill tuning with the VERNIER capacitor. Set
all of the holes in the form, but wind the the regeneration control to the point
secondary coil (L2) first. Solder one end where the hiss starts to receive c.w.
of the wire in place and make several signals; and just below this point to relarge looping turns up to the hole at ceive phone signals. If the receiver rewhich the secondary coil will end. Now fuses to oscillate at certain dial settings,
start back down the coil and wind in the change the antenna coupling by means of
same manner, reaching the hole in the the ANT capacitor, or try the alternaform where the coil started in only a few tive antenna connections shown in the
turns. Continue winding up and down diagram on page 40.
With the long-wave coil in place, the
the form until the specified number of
should handle about as it does on
this
The
of
receiver
purpose
in
place.
are
turns
winding method is to make as many of the broadcast band. And don't forget
the turns as possible cross at angles that additional coils to extend the range
rather than lie parallel and thus reduce in both directions can be wound in a cut -®and -try fashion.
the distributed capacitance.

One Receiver-All Bands

POPULAR ELECTRONICS
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ELECTRONICS MARKET PLACE
UMMCSOMe
RATE 600 per word. Minimum 10 words prepaid. March issue
POPULAR ELECTRONICS.
Park Ave., New York 16. N. Y.
<

1

FOR SALE
Tuners -Rebuilt or Exchanged $9.95 complete -all
types -fast, guaranteed service. Send tuner with all parts
to: L.A. Tuner Exchange, 4611 West Jefferson Blvd., Los
Angeles 16, California.
GOVERNMENT Surplus Receivers, Transmitters, Snooper scopes, Parabolic Reflectors, Picture Catalog 10f.
Meshna, Malden 48, Mass.
DIAGRAMS for repairing Radios $1.00, Television $2.00.
Give make, model. Diagram Service, Box 672 -PE, Hartford 1, Conn.
WPE-CB -QSL cards -Brownie- W3CJl -3110A Lehigh, Allentown, Pa. Catalogue with samples 25C.
CB WPE QSL Cards, Samples Free. Radio Press, Box 24,
Pittstown, New Jersey.
"SPECIAL! WPE- SWL -CB-QSL cards, 3 colors, $2.50 per
100 -Free Samples, Garth, Jutland, New Jersey."
BEFORE You Buy Receiving Tubes, Test Equipment, Hifi
send for your Giant
Components, Kits, Parts, etc. .
Free Zalytron Current Catalog, featuring Standard Brand
Tubes: RCA, GE, etc -all Brand new Premium Quality
Individually Boxed, One Year Guarantee -all at Biggest
Discounts in America! We serve professional servicemen,
hobbyists, experimenters, engineers, technicians. Why
Pay More? Zalytron Tube Corp., 220 West 42nd St., New
York City.
TRANSISTOR ignition coil- instructions. Special $8.50.
Manual only $2.00. Anderson Engineering, Wrentham,
Massachusetts.
WIRING Kits -Over 200 Feet of Different Colored Wire;
Including High Priced Teflon Insulated Wire and Silver
Plated Shielding. Only $1.95 Postpaid! W. S. Roberts,
Box 2297, Phila. 3, Penna.
CONVERT any television to sensitive, big- screen oscilloscope. Only minor changes required. No electronic experience necessary. Illustrated plans, $2.00. Relco Industries, Box 10563, Houston 18, Texas.
TREASURE finder locates deep buried, sunken metals.
Build your own. Inexpensive. No electronics experience
necessary. Illustrated plans, $2.00, Dee Designs, Box
7263-D, Houston 8, Texas.
"TV Tuners Rebuilt and Aligned per original factory
specifications using xyal controlled equipment only
$9.50. 24 hour service for un- mutilated units. Ship complete with tubes or write for free mailing kit and dealer
brochure. J W Electronics, P.O. Box 51A, Bloomington,
TV

.

Indiana."

SUPERSENSITIVE directional microphone picks up faint
sounds at 300 feet. Detects sound through ordinary
walls. Easily built for $7.00. No electronic Experience
necessary. Plans, $2.00. Dee Company, Box 7263 -F,
Houston 8, Texas.
RARE 78's. State Category. Write Record -Lists, P.O. Box
2122, Riverside, California.
TV TUNERS -Rebuilt or exchanged. $9.95 Fast- Guaranteed. Complete crystal alignment. Valley Tuners, 18530

Parthenia, Northridge, Calif.
CB-WPE -QSL cards-Samples 25¢ (refunded) Dick,
W8VXK -1996P N. M -18 Gladwin, Michigan.
TECHNICAL courses, fantastic discounts. Free information. Selmar, Box 11275, Phoenix 17, Arizona.
AC to DC Converter $3.00. Improves electric shaver performance 60 %. Money back guarantee. Other electrical
devices wholesale. Catalog 25¢. Wellsco, Box 3443,
Granada Hills, California.
"FREE Catalog -name brand tubes 65% discount, phono
needles 80% or more discount, phono cartridges, picture tubes 75¢ inch, parts, parts kits, silicon and selenium rectifiers, transmitting tubes, 7" T.V. test tube
$6.99, improved batteries, tube testers, etc. Want to
swap or sell tube inventory? Send us your offering.
Arcturus Electronics Corp., Dept. Z.D. 502 -22nd St.,
Union City, N. J.
TUBE Headquarters of The World! Free Catalog (tubes,
electronic equipment) write! Barry, 512 Broadway,
N.Y.C. 12.
SURPLUS, New RG -8U Coax. 50 feet with connectors
$4.00. 6x600VDC dynamotors. Transformers, Others.
Write for information. Delta Suppliers, 2429 Perkins Rd.,

Durham, N.

C.

closes January 5th. Send

order and remittance to Martin

Lincoln.

DIAGRAMS -For Television Repairing. $1.00. Give Make,
Model. P & L Diagrams, 3453 University Ave., San Diego,

Calif.

10 DISTANCE Crystal set plans -25¢; 20

different -50¢.

Includes Transistor experiments, catalog. Laboratories,
1131 -L Valota, Redwood City, California.
CB transmitters $6.00. Other bargains, send 10¢ for list.
Vanguard, 190 -48 -99th Ave., Hollis 23, N. Y.
QUALITY Rubber Stamps. Low Prices. Pocket Size, 3
Lines $1.00. Sam Koury, 3867 Fernleigh, Troy, Michigan.
INVESTIGATORS, free brochure, latest subminiature
electronic listening devices. Ace Electronics, 11500 -L
NW 7th Ave., Miami 50, Fla.
TRANSISTORS, resistors, capacitors, etc. send monthly
for $1. Details free. Baker, R.R. 1, Box 79, Greencastle,
Indiana.
KITS, parts, tools. Free catalog. Accurate Electronics,
1111 Ave. Z, Brooklyn 35, N. Y.
BUZZER'S High- frequency, ultra- miniaturized, battery
operated. Only $3.00 each: Harold Morgan, 253 W. Marquette Rd., Chicago 21, III.
FCC Warning Decal Against Unauthorized Use. 3x5
(Base) 75¢, 2/1.00, 2x3 (Mobile) 3530 4/1.00. CB, Box
457, Encino, California.
JUNK your distributor and voltage regulator. Improve
automobile mileage and performance. Construction details for transistorized distributor and voltage regulator
$4.75. No moving parts. DB Enterprises, 8959 Wonderland Ave., Hollywood 46, Calif.
TELEPHONE Voice Switch (LS -500). Actuates automatically and unattended any tape or wire recorder. Pictorial
installation instructions included. $23.75. Post Paid U.S.
WJS Electronics, 1525 No. Hudson, Hollywood 28, Calif.
INVESTIGATORS! Do your own sound work. Send $1.00
for brochure of latest Electronic Equipment. WJS Electronics, 1525 No. Hudson, Hollywood 28, Calif.
EAVESDROP with a pack of cigarettes. Miniature transistorized FM radio transmitter. Complete diagrams and
instructions $2.00. C. Carrier Co., 5880 Hollywood Blvd..
Hollywood 28, Calif.
BE a spy. Correspondence course on wire tapping, bugging, telescopic sound pickup, recording techniques,
microphotography, and invisible photography. Lessons
in surveillance, tailing, and use of equipment. Complete
course $22.50. C. Carrier Co., 5880 Hollywood Blvd.,
Hollywood 28, Calif.
TELEPHONE Extension In Your Car. Answer your home
telephone by radio from your car. Complete diagrams
and instructions $2.00. C. Carrier Co., 5880 Hollywood
Blvd., Hollywood 28, Calif.
POLICE Radar Detector, and legal jammer. Stop before
those radar speed traps. Easy to build for less than $10;
used with your car radio. Complete construction details
$3.00. C. Carrier Co., 5880 Hollywood Blvd., Hollywood
28, Calif.
TV Tape Recorder. Build your own Video Recorder. Complete correspondence course and construction details.
$22.50. C. Carrier Co., 5880 Hollywood Blvd., Hollywood
28, Calif.
COLOR TV. Convert your black and white TV to color.
Completely Electronic. No mechanical gadgets. Costs
about $35. Complete construction details $4.75. DB Enterprises, 8959 Wonderland Ave., Hollywood 46, Calif.
MORSE Code by Sleep Teaching. Guaranteed. 4 taped
lessons to 18 WPM; $12.95 each. Free Catalog. ElectroSleep, 8959 Wonderland Ave., Hollywood 46, Calif.
TV Camera. Build for less than $50. Construction details
$4.75. DB Enterprises, 8959 Wonderland Ave., Hollywood
46, Calif.
TV TUNERS -Rebuilt or exchanged. $9.95 Fast- Guaranteed. Complete crystal alignment. Valley Tuners, 18530
Parthenia, Northridge, Calif.
RECORD TV Programs at home. Easy to construct.
Watch your favorite TV Shows whenever you wish. Complete Construction Details $4.75. DB Enterprises, 8959
Wonderland Ave., Hollywood 46, Calif.
CONVERTERS: For monitoring Police, Citizens Band,
Aircraft from any car radio using our Crystal Controlled
Transistorized Converters. Any single Frequency from
25-54mc. and 108- 175mc. Fully miniaturized (2%x21/Q
x4 & 5) can be installed in seconds. 25-54mc. $21.95.
108- 175mcs. $34.95. Order now or write for free information. Box 438, Jacksonville, Texas.
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FM in your car. Enjoy finer FM programming with our
transistorized adaptor. Complete instructions and diagrams, $2. Belding Radio, 3125 N. 8th St., Arlington

SELF -Hypnosis may help you many ways. New Tape or
LP- record teaches you quickly, easily! Free literature.
McKinley Company, Box 3038, San Bernardino, Cali-

... home type. Electrotone's famous
prices. Same day delivery. Free catalog.

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 labels -free catalog. Stereo-Parti, 811 -G Centinela Ave.,

1, Va.
BATTERY chargers

line. Wholesale
Doron Enterprises, Inc., Box 7214, Chicago 80, Ill.
EMBOSSED Business Cards, 1,000 $4.00. Card Service,
Box 2131, Tulsa, Oklahoma.
CBER'S Hams! Double reception with SK -3 Preselector
for GW -10, GW-11, SK -4 Preselector fits GW -12 internally! Kit, $8.99; wired, $11.99. Compact AAA -1 clipper filter kit triples talk -power, fits any CB transceiver, improves selectivity; $10.99. SK -20 Preselector, tunable
3.5.30 megacycles, kit, $18.98. Prices postpaid! (Free
kit, antenna list. Holstrom Associates, P.O. Box 8640 -E,
Sacramento 22, California.
TUNNEL Diode FM Transmitter, ultra small, sensitive,
low power drain, ideal for surveillance, complete plans,
instructions, supply sources, send $2.00. Marvin
Fundalla, Room 1902, 65 E. South Water, Chicago 1, III.
TV Tuners rebuilt $9.95- Ninety day guarantee. Westen
Tuner Rebuilders, 4130 El Cajon Blvd., San Diego 5, California.
TELEPHONES- Antique, French, Wall, All Colors- Picture

-Catalog -75¢- Delta, Box 227, El Paso 42, Texas.
SAVE dollars on radio, TV- tubes, parts at less than manufacturer's cost. 100% guaranteed! No rebrands, pulls.
Request Bargain Bulletin. United Radio, 1000 -E, Newark,
N. J.

CBers- Speech clipper -kit complete $17.85. All Dual

Conversion Adapter kits now $15.50, with tubes $17.50
or $5.00 deposit plus C.O.D. For HE-15, A, B, 800, 910,
B, etc. HE -20, A, B, C. Mark VII. 770, 1, 2. Messenger.
GW- 10. Order Exact model now! or free literature Dept.
"E" Bainbridge Radio Electronics, 2839 Briggs Ave., New
York 58, N. Y.

fornia.

Inglewood 3, California.
4 /TR Stereo Tapes- bought, sold, rented, traded! Free
Catalog /Bargain closeouts. Columbia, 9651 Foxbury,
Rivera, California.
RENT Stereo Tapes. Write National Tapes, 71 Dey Street,
N.Y.C. 7.
4 /TR Stereo

Tapes- bought, sold, rented, traded! Bargain closeouts! Catalog /Columbia, 9561 Foxbury, Rivera,
California.
PORTABLE tape recorder. Plays anywhere. Send $25.00.
J.F.K. Sales, Box 48, Ferndale, Wash.
"LISTEN -In -Coil" picks up any telephone conversation
in vicinity. No connection to telephone necessary. Easily
concealed. $2.98 complete. Acoustical Research, Y-512
E.

80 St., NYC 21.

REPAIRS AND SERVICING
METERS -Multimeters repaired and calibrated. Free estimates. Bigelow Electronics, Bluffton, Ohio.
TRANSISTOR radios repaired $2.50 plus parts and postage. Bills' Transistor Service, 4 S.E. Dolphin Drive,
Delray Beach, Fla.

WANTED
CASH Paid! Unused tubes, electronic equipment. Barry,
512 Broadway, N.Y.C. 12.
QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed.
Free Circular. Mercury Terminal, Norwood, Mass.
826 Tube: We Are Worlds Largest Consumers of 862
Tubes. Do You Have Any? Send Us Your Offers. At Right
Price We'll Buy All You Have. Ultrasonic Industries, Inc.,
Ames Court, Plainview, L.I., N.Y.

SOLDERING Aid Kit. Six assorted Beau -Tech Soldering
Aid Tools, including forked, scraper, brush and reamer
ends, in a handy flexible case. Double -ended tools, varnished maple handles. Tool ends made of finest spring
steel, heat treated in the Swedish manner, Chromeclad
to shed solder, meet U.S. Military specs. Purchase from
your local Electronics Distributor or send $5.00 (includes
postage) check or money order to: Beauchaine Sales
Corp., Dept. 5, Lakeport, N. H.

HIGH -FIDELITY

BOOKS

PRICES? The Best! Factory -Sealed Hi -Fi Components?
Yes! Send for free catalog. Audion, 25P Oxford Road,
Massapequa, N. Y.
DISGUSTED with "Hi" Hi -Fi Prices? Unusual discounts
on your High Fidelity Requirements. Write Key Electronics, 120 Liberty St., New York 6, N. Y. Cloverdale
8 -4288.
RECORDERS, Components. Free wholesale catalogue.
Carston, 125 -P East 88, N. Y. C. 28.

HORROR Books -buy direct from publishers! Save 50 %!
Free details. International, P.O. Box 2942, Paterson, N. J.

"LOW, Low quotes: all components and recorders. HiFi,
Rosyln 9, Penna."
WRITE for our low quotation on components, recorders.
Hi- Fidelity Supply, 2817 -YC Third, N.Y.C. 55.
KITS professionally wired, 1/2 manufacturers price. B. W.
Dunavant, Fulton, Missouri.
MELLO Monster Folded Horn. From designer now a 12"
enclosure. Also popular 8 ". Plans $2.00 each. Ronald E.
Dybvig, 2754 Xenwood Ave., St. Louis Park 16, Minnesota.
SHURE-M3D Diamond Stereo Cartridge. Regular $45.00.
Guaranteed brand new $18.95. Dealers write for quantity. P & L Supply, 3453 University Ave., San Diego,
California.

TAPE AND RECORDERS
Hi -Fi, components, Sleep Learning
Equipment, tapes. Unusual Values Free Catalog. Dress ner, 1523PE, Jericho Turnpike, New Hyde Park, N. V.

TAPE Recorders,
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GOVERNMENT
SURPLUS
Surplus- Jeeps, $264.00, Radios, $2.53,
Guns, Typewriters, Cameras, Tools, Thousands of Items.
Fabulously Low Surplus Prices. Complete Information
Sent Immediately. Send $1.00 to:- Surplus, P.O. Box
50512, Dept. R, New Orleans 50, Louisiana.
JEEPS $278, Airplanes $159, Boats $7.88, Generators
$2.68, Typewriters $8.79 are typical government surplus
prices. Buy 10,001 items wholesale, direct. Full details,
627 locations and procedure only $1.00. Surplus, Box
177 -C33, Abbottstown, Penna.
VOLTMETERS- $1.05, Transmitters -$6.18, Receivers
$5.65, Freqmeters- $4.37. Oscilloscopes, Multimeters,
Speakers, Walkie- Talkies. Typical Government Surplus
Prices. Exciting Details Free. N.Y. Enterprises, Box
402 -B, Jamaica 30, New York.
GOVERNMENT Sells Surplus: Electronics; Oscilloscopes;
Transceivers; Test Equipment; Radar; Sonar; WalkieTalkies; Boats; Jeeps; Aircrafts; Misc. -Send for "U.S.
Depot Directory & Procedures" -$1.00- Brody, Box
425(PE), Nanuet, New York.
GOVERNMENT Surplus-Jeeps, Walkie Talkies, Guns,
Planes, Depot Locations & Procedures 75¢- Satisfaction
Guaranteed. Delta, Box 227 -G, El Paso 42, Texas.
U.S. Government

-
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"300 WORLD Wide Stamps postpaid

$1.00. Zembu
Stamps, P.O. Box 8443, Los Angeles 8, Calif.

PLASTICS
NEW Liquid Casting Plastic, clear, colors. Embed real
flowers, butterflies, photos, coins. Send 25c for two handbooks, "How to Cast Liquid Plastics" and "How to Make
Extra Money at Home ". Castolite, Dept. K -108, Wood-

stock, Illinois.

INVENTIONS WANTED
INVENTIONS wanted. Patented; unpatented. Global Marketing Service, 2420 -P 77th, Oakland 5, Calif.

EDUCATIONAL

LEATHERCRAFT

OPPORTUNITIES

FREE "Do- It- Yourself'
Leathercraft Catalog. Tandy
Leather Company, Box 791 -844, Fort Worth, Texas.

INSTRUCTION
LEARN While Asleep, hypnotize with your recorder, pho-

nograph. Astonishing details, sensational catalog free!
Sleep -Learning Association, Box 24 -ZD, Olympia, Washington.
FCC License in 6 Weeks, First Class Radio telephone. Results Guaranteed. Elkins Radio School, 26038 Inwood,
Dallas, Texas.
SET- Builders trouble getting equipment to work? Read
"Instruction to Electronic Servicing" by Stanley. $2.95
at jobbers everywhere. Stan Johnson, 855 South Fillmore
St., Denver 9, Colorado.
"DRAFTING, Reading Blueprints, Schematics. Send $2.00
first lesson, complete home course $25.00. Prior Inc.,
23-09 169 Street, Whitstone 57, New York.
B ECOME a Hypnotist. We train you for practical and
medical uses; stage, self and mass hypnosis. For more
information: contact Hypnotism Center Training Academy, 339 Masonic Building, Meadville, Pa.
USED Correspondence Course. "RCA Fundamental Electronics." Includes all kits, manuals and correct answers.
Originally cost $280 -sell for half. Hereford, 1916 R St.
N.W.. Washington 9, D. C.

PHOTOGRAPHY -FILM,
EQUIPMENT, SERVICES
MEDICAL Film -Adults Only- "Childbirth" -1 reel 8mm.
$7.50 -16mm $14.95. International, Greenvale, L. I., New
York.
SCIENCE Bargains- Request Free Giant Catalog "CJ"
-144 pages -Astronomical Telescopes, Microscopes,
Lenses, Binoculars, Kits, Parts. War surplus bargains.
Edmund Scientific Co., Barrington, New Jersey.

STAMPS AND COINS
NEW Approval Service-2J0 world -wide stamps only 25¢

to serious collectors with request for approvals. Special
selections for beginners. Martin Stamp Co., 2662 West
2nd Street, Brooklyn 23, N. Y.
FREE! Get This New Valuable North American Collection,
all-different postage stamps of Greenland (North Pole),
St. Pierre, Newfoundland, Canada -Eskimos, Indians,
scarce 1867 Confederation. 1862 British Columbia &
Vancouver Is. Cent., Nova Scotia, Northern Territories,
United Nations, U.S. Stamps -19th Century, first Plane,
Steam Boat, Pony Express, etc. Also, complete Colonial
& Civil War Issues, many others. Plus full color flag
stamps of 87 foreign countries. Extra! Bargain Catalog;
"How to Recognize Rare Stamps "; other exciting stamp
offers for free inspection. Send 10¢ For Mailing. Kenmore, Milford EF -462, New Hama.
WHATEVER your needs, Popular Electronics classified
can solve them. Simply place an ad in these columns
and watch your results pour in.
TERRIFIC Stamp Bargain! Israel -Iceland -San Marino
plus triangle set -Plus Antigua- Borneo -Virgin- Scouts
-Congo- Russia -Plus large stamp book-all four offers
free -Send 10¢ for mailing costs. Empire Stamp Corporation, Dept. Z2, Toronto, Canada.

-

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 technical institute curricula. Students from 50 states, many
foreign countries. Outstandingly successful graduates
employed in aeronautics, electronics, and space technology. Write today for catalog-no obligation. Northrop
Institute of Technology, 1179 West Arbor Vitae Street,
Inglewood 1, California.
DETECTIVE Profession. Home Study. Lapel pin, Certificate, Future. Box 41197 -AG, Los Angeles 41, Calif.
HIGH -Pay jobs in electronics waiting for you! Be an electronics technician, missileman, automation expert, computer specialist, radio- TV -hi -fi serviceman. Massey home
study training pays for itself in spare -time earnings
accredited course with 7 kits -write for free home study
or residence catalog. Massey Technical Institute, Department PE-1, Jacksonville, Fla.
LEARN while asleep remarkable, scientific 92% effective
details free. ASR Foundation, Box 7021, Dept. e.g. Lexington, Kentucky.
LEARN Electronic Organ Servicing. New Home study
course covering all makes electronic organ including
transistors. Experimental kit- schematics -trouble-shooting. Accredited NHSC -GI Approved. Write for free booklet. Niles Bryant School, Dept. W, 3531 Stockton Blvd.,
Sacramento 20, California.
ELECTRONIC Technicians. Arizona State University
awards the Bachelor of Science Degree to technicians
completing the program of studies in Electronic Technology. Inquiries from high school students, radio amateurs, technicians, teachers, EE'S, and other transfer
students are welcome. Write for information about this
exciting opportunity to become an Electronic Engineering Technician holding a Bachelor of Science Degree.
Address: Division of Industrial Education, Arizona State
University, Tempe, Arizona.

-

EMPLOYMENT
INFORMATION
EARN Extra money selling advertising book matches.
Free samples furnished. Matchcorp, Dept. MD -13, Chi-

cago 32, Illinois.
RESUMES by Richton. The dynamic, dignified approach
to best jobs. Prepared, written by experts. Custom
printed. Professional analysis /evaluation of you. By personal visit or Entirely By Mail. Free bonus features.
Serving clients world -over, in every field. Free literature.
The Richton Company, Dept. CD, 11 Hill Street, Newark.
N. J.

RESUMES -custom written by experts from your factual
notes. Earn more by presenting yourself to prospective
employees effectively. Send complete job, educational
history and personal facts plus $20.00 (cash or money
order) for typewritten manuscript and one copy of your
own personal resume, $30.00 for 200 copies printed on
white bond paper. J. Ross, 63-61 Yellowstone Blvd., Forest Hills 75, New York.
SELL Champion, A -C, Autolite sparkplugs. Remanufactured, electroplated, guaranteed 10,000 miles. 100%
profit. Free details. Cisco, Box 35061 -D, Houston 35,
Texas.

BUSINESS OPPORTUNITIES
Direct from factories. Appliances, cameras,
watches! Free details! Cam Co., 436 PE Bloomfield Ave.,
Verona, N. J.
BUY

January, 1963
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VENDING Machines -No Selling. Operate a route of coin
machines and earn amazing profits. 32 -page catalog
free. Parkway Machine Corporation, 715PE Ensor Street,
Baltimore 2, Md.
ELECTROPLATING equipment and supplies. All types for
home work shops. Free Catalog. HBS Equipment Division, 3445 Union Pacific, Los Angeles 23, Calif.
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
supplied free. Profitable! Write: Lures, Fort Walton
Beach 1, Florida.
FREE Franchise Profit Letter tells how unique NFR service is helping thousands seeking profitable businesses.
Write today. National Franchise Reports, PE-528, 333
North Michigan, Chicago 1.
MAKE $25 -$50 week clipping newspaper items for publishers. Some clippings worth $5.00 each. Particulars
free. National, 81 Knickerbocker Station, New York City.
FUTURE System of Mathematics -Guaranteed -$1.00.
Knowledge, 2900 -9th Street, Rock Island 12, Illinois.
PUBLISH your book! Join our successful authors: publicity, advertising, promotion, beautiful books. All sub -

appraisal

lettCarltondPess, Dept. ZDA, 4 Fifth Avenue, N.Y.C. 11.
BIG Money- Operate own fix -it shop. Service household
Free

appliances, motors, mowers, saws, skates, etc.
book. Christy Trades School, A-414, 3214 W. Lawrence,
Chicago 25.
INVESTIGATE Accidents -Earn $750 to $1,000 monthly.
Men urgently needed. Car furnished. Business expenses
paid. No selling. No college education necessary. Pick
own job location. Investigate full time. Or earn $6.44
hour spare time. Write for Free Literature. No obligation.
Universal, CZ -1, 6801 Hillcrest, Dallas 5, Texas.
PIANO Tuning learned quickly at home. Tremendous
field! Musical knowledge unnecessary. Information Free.
Empire School of Piano Tuning-PE, Champaign, III.
(Founded 1935).
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ADVERTISER

31, 87,
Allied Radio
American Institute of Engineering & Technology ...
104,
Burstein -Applebee Co.
Cadre Industries Corp.
Capitol Radio Engineering Institute, The
Cleveland Institute of Electronics

105,

DeVry Technical Institute
Donner Electronics, Inc.
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9

5

EICO Electronic Instr. Co. Inc.

38

Edmund Scientific Co.

96

Electro- Voice, Inc.
Fisher Radio Corporation
G C Electronics Co.

25

15

12

General Radiotelephone Company
Grantham School of Electronics

93

II
13, 29

30

94, 95

III

Indiana Technical College

122

7

109

Heath Company

INDEPENDENT Thinkers -investigate Humanism, the
scientific personal philosophy! Free literature. American
Humanist Association, Dept. PE2, Yellow Springs, Ohio.
"FAMILY Wine Recipes " -Delicious Elderberry, Potent
Japanese Saki, Cherry Cordial, Many Others! Guaranteed
Manual, $2.00. Brugenheimer Company, Box 201 -3, Lexington, Mass.
NEW vortex theory explaining Protons, electrons and
neutrons and their associated forces on a unique strucppd.
tural basis. Nuclear theory challenged. 25 cents
C. F. Krafft, 4809 Columbia Road, Annandale, Virginia.
stage.
on
fingersnap,"
One
"HYPNOTIZE .. One word ..
Satisfaction -or refund. $2. Hypnomaster, Box 9309 -E8,
Chicago 90.
ACCORDIONS, Guitars, Chord Organs! Save 1/2. Famous
makes. Free home trial. Easy terms. Trades. Free catalogs. Mention Instrument. International Music Mart, Dept.
PE, 2003 Chicago Avenue, Chicago 22.
INVESTIGATORS, free brochure, latest subminiature
electronic listening devices. Ace Electronics, 11500K NW
7th Ave., Miami 50, Fla.
"STAMMER- Stutter -No More." (Dr. Young) Write:
Gaucho, Box 9309 -E8, Chicago 90.
Beers . . . Wines." Instruction
.
"HOMEBREWING!
Manual $1 (guaranteed!). Supplies. (Hydrometer, $3.95).
Crystal's M71 -BZD6, Hoboken, New Jersey.
HANDSOME Membership Card in National Free Lance
Photographers Association. Send $2. Dept. E, Box 3,
St. Louis 66, Missouri.
Liquors, Brandy, others!
. Wines,
"HOMEBREW"
Proven Recipes! Thousands Sold Since 1958! Manual,
$1.00. Research Enterprises, 29 -D Samoset Road, Woburn, Massachusetts.

23

99, 109, 115

Coyne Electrical School

Hammarlund Manufacturing Company. Inc.

WRITERS Send Your books, articles, stories, plays, for
free evaluation, screening and sale. Write today! Literary
Agent Mead, 915 Broadway, N. Y. C. 10.
HYPNOTIZE Unnoticed, quickly, effortlessly or refund!
Thousands satisfied! $2. Timner, Box 244, Cedarbury,
Wisc.
AUTHORS! Learn how to have your book published, promoted, distributed. FREE booklet "ZD," Vantage, 120
West 31 St., New York 1.

96
107

20

Loner

Hallicrafters

MISCELLANEOUS

106,

88

32

Johnson Company, E. F.
Key Electronics Company

8

Kuhn Electronics, Inc.
Lafayette Radio

IO

THIRD, FOURTH COVER

Micro Electron Tube Co.
Milwaukee School of Engineering
Mosley Electronics, Inc.
Moss Electronics, Inc.

4
14

26, 27
8

Multicore Sales Corp.

115

Nation -Wide Tube Co.
National Data Company

117
100

SECOND COVER
National Radio Institute
35, 36
National Technical Schools
North American Philips Company, Inc.
10, 37
Olson Electronics
90, 91
Progressive "Edu- Kits" Inc.
16, 17, 18, 19
RCA Institutes, Inc.
Rad -Tel Tube Co.

21

Sams & Co., Inc., Howard W.

Schober Organ Corporation, The

Scott Inc.. H. H.
Seco Electronics, Inc.
Tri -State College
Turner Microphone Company, The
Valparaiso Technical Institute
Vanguard Electronic Labs

U.S.A.
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lAFAyETTE

imilp

CATALOG No. 630

IT'S NEW
IT'S BIGGER
IT'S BETTER THAN EVER

IT'S from the
"WORLD'S HI -FI & ELECTRONICS SHOPPING CENTER"
Here it is

...

the exciting, all -new 1963 Lafayette Catalog. 388 giant -sized pages
(the largest in our 42 -year history)
over 50,000 different items for the audiophile, experimenter, technician, hobbyist, engineer, student, serviceman
fully
illustrated
hundreds of different manufacturers. It's the "World's Hi -Fi and
Electronics Shopping Center" right in a catalog.

...

...

...

CHECK THESE OUTSTANDING LAFAYETTE BENEFITS
SATISFACTION GUARANTEED OR MONEY REFUNDED. Lafayette's 30 -day
Free Home Trial lets you try -what- you -buy at home. If you're not completely
satisfied, the full purchase price will be refunded.

-

%/LARGEST STOCK SELECTION. If it's in Electronics or Hi -Fi it's in the Lafayette
catalog
Citizens Band; Tape Recorders; Ham and Amateur Equipment; Test
Instruments; P.A. Equipment; Radio & TV Tubes, Parts, Antennas; and much more.
EXCLUSIVE LAFAYETTE KITS. Easy -to- assemble kits designed by Lafayette
engineers for at -home construction. Dollar for dollar the best value for your money
today.

SPECIAL HI -FI SYSTEM PRICES. Select
special money- saving price.

V24

HOUR SERVICE. Most orders

a hi

-fi music system and get Lafayette's

fully processed within 24 hours after receipt.

LOWEST PRICES. You always save more with Lafayette's low, low prices.

S3 -IN -1

EASY PAY PLAN. Choose the plan that suits you best. No money down,
up to 24 months to pay.

Detach and Mail the Attached Card for Your FREE CATALOG
www.americanradiohistory.com

BRAND NEW... from LAFAYETTE
COMPLETE 24 -WATT

LAFAYETTE STEREO PHONO SYSTEM
Outstanding

performance

-

outstanding

value. System features Lafayette's 24 -watt
the equal of units
Stereo Amplifier
2 or 3 times its power and price; famous
Garrard 4 -speed Autoslim Automatic /Manual
Record Changer complete with base; new
Pickering U38 /AT Diamond Needle Stereo
Cartridge; 2 Lafayette 2 -Way Speaker Systems finished on four sides in walnut or
mahogany.
.

LS- 225WXM-

Lafayette LA -224
art Stereo Amplifier

Special

129 50

NO MONEY DOWN Lafayette Price

Garrard Autoslim
Changer on base

4 -TRACK STEREO TAPE DECK
LAFAYETTE'S DELUXE RK -140
professional quality tape deck offering Built -in Transistorized Stereo Record
Play Preamps, 2 Recording Level Meters,
Tape Index Counter, and many more
A

outstanding features

-

O NO MONEY DOWN

10 TRANSISTOR "WALKIE- TALKIE"
LAFAYETTE'S FAMOUS

HE -29B

improved version of Lafayette's " Walkie- Talkie ". 50% more powerful, with 10 Transistors, Diode,
Thermistor, and extra RF stage
The

new,

-

33.95 each,
2 -for -62.90
NO MONEY DOWN
HE -20C LAFAYETTE'S DELUXE

CITIZENS BAND TRANSCEIVER
Now officially approved for use

in
Canada by the Dept. of Transport. New
quality features include 8 Crystal Receive Positions, 8 Crystal Transmit
Positions, and Built -in Power Supply-

109.50

NO MONEY DOWN

HE -15B LAFAYETTE'S 2 -WAY

CITIZENS BAND TRANSCEIVER
Improved with 8 Crystal Transmit Positions, increased selectivity in IF's, attractive modern styling. Officially approved for use in Canada by the Dept.
of Transport-

54.50
NO MONEY DOWN

"The Symbol of Quarry"

LAFAYETTE
111
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Jericho Turnpike, Syosset, L.I., New York
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